SPEECH ANALYTICS PAPER PRESENTATION
Speech analytics is a term used to describe automatic methods of analyzing speech to extract useful information about the speech content. Although it often includes elements of automatic speech recognition, where the identities of spoken words or phrases are determined, it may also include analysis of one or more of the following:
· the topic(s) being discussed
· the emotional character of the speech
· the amount and locations of speech versus non-speech (e.g. call hold time or periods of silence)
One use of speech analytics applications is to spot spoken keywords or phrases, either as real-time alerts on live audio or as a post-processing step on recorded speech. This technique is also known as audio mining. Other uses include categorization of speech, for example in the contact center environment, to identify calls from unsatisfied customers.
Speech Analytics in contact centers can be used to extract critical business intelligence that would otherwise be lost. By analyzing and categorizing recorded phone conversations between companies and their customers, useful information can be discovered relating to strategy, product, process, operational issues and contact center agent performance. This information gives decision-makers insight into what customers really think about their company so that they can quickly react. In addition, Speech Analytics can automatically identify areas in which contact center agents may need additional training or coaching, and can automatically monitor the customer service provided on calls.


Speech Analytics is used to discover useful and previously unknown information in set of audio files. Speech Analytics is used to identify the Patterns, Trends and Associations in an unstructured data format (like recorded calls). Speech analytics allows you to gain rapid insight into the "voice of the customer" by identifying real, quantifiable means for improvement.
Speech analytics can help companies gain deep insights from customer interactions that can be used to increase customer satisfaction and loyalty, and improve operational efficiency. It helps identify the reasons why customers call the company and what causes customer dissatisfaction. It also helps contact centers identify the training opportunities to improve agent performance.
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Speech Analytics is a term used to describe automatic methods of analyzing speech to extract useful information about the speech content or the speakers. Although it often includes elements of automatic speech recognition, where the identities of spoken words or phrases are determined, it may also include analysis of one or more of the following:
· The topic(s) being discussed
· The identities of the speaker(s)
· The genders of the speakers
· The emotional character of the speech
· [image: ]The amount and locations of speech versus non-speech (e.g. background noise or silence)
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Speech Analytics can be leveraged to mine real business issues by allowing QA team to listen to calls that matter most – Very Good or Very Bad calls. Speech Analytics can be used to extract critical business intelligence that would otherwise be lost. By analyzing and categorizing recorded phone conversations & capture useful information related to strategy, product, process, and operational issues. This information gives decision-makers insight into what customers really think about their company so that they can quickly react.

Technology

There are three main approaches "under the hood": the phonetic approach; large-vocabulary continuous speech recognition (LVCSR, better known as speech-to-text or full transcription), and direct phrase recognition.

Some speech analytics vendors use the "engine" of a 3rd party and there are some speech analytics vendors that have developed their own proprietary engine.
Phonetic

This is the fastest approach for processing, mostly because the size of the grammar is very small. The basic recognition unit is a phoneme. There are only few tens of unique phonemes in most languages, and the output of this recognition is a stream (text) of phonemes, which can then be searched.
LVCSR (large-vocabulary continuous speech recognition)

Much slower processing, since the basic unit is a set of words (bi-grams,tri-grams etc), it needs to have hundreds of thousands of words to match the audio against. The output however is a stream of words, making it richer to work with. It can surface new business issues, the queries are much faster, and the accuracy is higher than the phonetic approach. Most importantly because the complete semantic context is in the index it is possible to find and focus on business issues very rapidly.
Direct Phrase Recognition

Rather than first converting speech into phonemes or text, this approach directly analyzes speech, looking for specific phrases that have been pre-defined as being important to the business. Because no data is lost in conversion using this approach, the results of this method generally provide the highest data reliability.
Data Reliability

According to the US Government Accountability Office[1], “data reliability refers to the accuracy and completeness of computer-processed data, given the uses they are intended for.” In the realm of Speech Recognition and Analytics, “completeness” is measured by the “detection rate”, and usually as accuracy goes up, the detection rate goes down.
Accuracy

According to the American Heritage® Dictionary of the English Language, accuracy is defined as: “The ability of a measurement to match the actual value of the quantity being measured.” In the realm of Speech Recognition and Analytics, accuracy refers to the portion of results that were correctly recognized within a given result set.

The concept of accuracy can be illustrated in laymen’s terms by the following example. An executive in San Francisco needs to attend a meeting in New York. The executive calls the company travel agent, and asks the travel agent to e-mail him a list of all the flights from San Francisco to New York. The travel agent e-mails the executive a list of ten flights, but one of the flights is from Oakland to Newark, while the rest of the flights are from San Francisco to New York as the executive requested. Nine out of ten is 90% accuracy.
Completeness (Detection Rate)

Completeness is defined as: “The state of being complete and entire; having everything that is needed.” In the realm of Speech Recognition and Analytics, completeness is measured by the detection rate, and detection rate refers to the portion of occurrences of a given event or word found by the system compared to the actual number of occurrences.

To continue with our previous travel agency example, imagine that after the executive receives the list of flights from the travel agent, the executive sits down at his computer, goes to an online travel website, and searches for flights from San Francisco to New York. His search returns 18 flights from San Francisco to New York. The list from the travel agent had only 9 of those flights. The travel agent had only found nine out of the 18 flights from San Francisco to New York—a 50% detection rate.

Needless to say, data reliability is critical to sound decision making. However, most Speech Analytics vendors neglect to mention their detection rates when discussing the reliability of their data, instead quoting their accuracy rates, even though their detection rates go down significantly as their accuracy goes up.
Business value
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Competitive advantage often depends on anticipating market needs faster and more visibly than your competitors. And nothing can tell you more about your business than the voice of your customers. Speech Analytics provides advanced functionality that can help you glean valuable intelligence from thousands—even millions—of customer calls, so you can take action quickly.

Although your contact center records customer conversations, the sheer number of recordings can easily exceed your ability to review and analyze them. Speech Analytics solutions can mine recorded customer interactions to surface the intelligence essential for building effective cost containment and customer service strategies. Used in combination with other workforce optimization suite components like quality monitoring and agent scorecards, Speech Analytics can help you pinpoint cost drivers, trends, and opportunities, identify strengths and weaknesses with processes and products, and understand how your offerings are perceived by the marketplace. With Speech Analytics, you can turn captured interactions into actionable intelligence for your entire enterprise.

Speech Analytics is designed with the business user in mind. Usually it can provide automated trend analysis to show what’s happening in your contact center. The solution can isolate the words and phrases used most frequently within a given time period, as well as indicate whether usage is trending up or down. This information makes it easy for supervisors, analysts, and others in your organization to spot changes in consumer behavior and take action to reduce call volumes—and increase customer satisfaction.
The benefits of speech analytics can be categorized under three major spans:
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The Contact Center handling voice interactions might have some pain areas in terms of ensuring customer satisfaction along with better business benefits. Below is the list of a few commonly experienced challenges while handling a Contact Center.
1. Volumetric Analysis: To identify why customers are calling. This can be further used to optimize the contact center staffing and SLA management. Key objectives under this header could be:
a. Identify contact drivers
b. Uncover trends and customer needs
c. Increase the usage and effectiveness of self-service channels
2. Customer Complaints: To understand the typical issues and escalation causes from the customers.
a. Reduce customer defections
b. Reduce costly escalations
3. First Contact Resolution: FCR is a key cost driver for contact centers. Speech Analytics can help in improving FCR by understanding process gaps, knowledge gaps and any product/ service issues etc.
4. Sales Effectiveness: Sales effectiveness of a process can be improved by:
a. Pinpointing best (and worst) selling circumstances and behaviors 
b. Improve up-selling/cross-selling capabilities of the associates
c. Increase closing rates by understanding why a deal gets closed or why is it dropped
5. Customer Retention: Customer churn is one of the most important factors for driving business objectives. Speech Analytics can help to proactively identify the reasons why customers want to move out and what is competition offering. 
6. Handling Time: Features like quantification of dead-air (mute time), hold time etc. can help understand why calls are exceeding the target. Agent wise call type analysis can help designing the call routing system to ensure best agents are utilized for specific call types.
7. Communication Issues: Speech analytics can proactively identify agents that need specific communication trainings. Talk-Over Analysis, Diction, and Comprehension etc. can be identified and coaching plan can be developed to improve these.
8. Campaign Management: Monitor and quantify the benefits of any campaign launched by the client.
9. Market Positioning: Customers often mention what competitors in market are offering and how the client’s product/ service are perceived by their existing customers. This can be a key input to R&D and Marketing teams of the customers.
10. Product/ Service Design: Understand what is most useful for the end user and what the end user is willing to pay for? Also, understand what offering is not seen as a value add from end user perspective.
11. Collections Effectiveness Improvement
The management team might know these problems from the weekly reports /dashboards but might face challenges in getting to the root cause of the problem. There is a lot of important information on customer insights which goes unattended because of lack of ability to leverage unstructured sources of customer communications which is available in the customer interaction. This insight can be provided by leveraging Speech Analytics.
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As mentioned earlier, Speech Analytics can be utilized to analyze get insight on customer emotion, behavior & experience basis customer verbatim. It can also help analyze the training needs along with agent level drill down on various call handling aspects like adherence to standard scripted verbatim, talk over, silence time etc. The solution which we are looking at is offered by NICE. This solution primarily works on these five approaches.
Phonetic indexing
This powerful speech analytics technology breaks down speech into phonemes, the smallest units of language, and creates an indexed voice database. Since phonetic indexing is a fast and highly scalable technology, it can analyze 100% of call recordings to understand why customers are calling. It also enables free text search for specific words or phrases.
Speech-to-text transcription 
Transcription of calls from spoken to written words is a foundation of speech analytics. It enables text and data mining models to uncover root causes and hidden insights in frequently mentioned topics as well as the context in which these topics were mentioned.
Speaker separation
It’s not enough to know what was said during calls, but to know who—customer or agent—said it. Speech analytics leverages speaker separation to provide valuable context for the content of customer interactions. 
Emotion detection
Certain words spoken during an interaction may indicate high levels of emotion. However, sometimes emotion can only be detected by analyzing the voice and tone of the speaker. Emotion detection is a speech analytics technology that analyzes the voice of the speaker and identifies emotion via slight variations of pitch or tone. High levels of emotion are a reliable gauge of both customer dissatisfaction and agent skills.
Talk-over analysis
This useful speech analytics capability identifies portions of calls in which the customer and agent are talking simultaneously—a common indicator of customer dissatisfaction. In addition, talk-over analysis identifies periods of silence during calls that may be related to agent knowledge gaps.
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Lexicons are the words / Phrases which are used by the Nice Perform application to do phonetic Indexing Word spotting.  Using this technique, the Nice Perform application helps us create Different categories basis our business Objectives and various call types. While creating Lexicons, we need to keep the following things in Mind.

· The Word / Phrase should be phonetically strong
· The Word / Phrase should be unique for each call type / Category
· The Phrase should be short & should not have more than 4 words

Once these phrases are added to the application, we move towards our next step in speech Analytics i.e. Creating & Fine Tuning categories.
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We need to create various categories based on our business objectives and Top Call Drivers. These categories are primarily the buckets in which calls specific to those call types would reside. Category creation is the most crucial and critical part in Speech Analytics. If the categories are not defined correctly the entire analysis might through inflated results. Also we can choose to transcribe calls (converting Speech to Text). We can choose all categorized calls, specific percentage of calls like top 10%, 20% or 30% etc. for transcription. The Transcription contributes a leading role in doing a root cause analysis study. We also need to know that one call can be a part of more than one category. While creating a category we choose the Lexicon group specific to that category.

· Creating Category: Category creation includes choosing Lexicon group, define a certainty level for each word and phrase, and choose emotion detection (applicable in case of Stereo recording calls injection), Choosing the agent group for whom the analysis has to be performed & the date range for which we have the call samples.
· Fine Tuning Categories: Once the category run is complete, we need to validate accuracy of the results. The fine tuning activity is done by call listening and reviewing the results as a correct detection / Miss detect. This accuracy check helps the analyst to build a confidence level in the findings and also come up with some unknown findings that the process is not aware of. During this fine tuning activity, we need to reach a confidence level of at-least 75%.
· II level Drill Down: Once the category confidence level of 75% or above is achieved, we extract a draft correlation report. This report is to understand how different call types are mapped with our Business Objectives. Basis this correlation, we get to know which call types contribute the most to that objective. Once we have identified the leading call type contributors with respect to our key objectives, we do a Root cause analysis for those call types & objectives to understand what is driving these call types as the top call drivers. Once we get those words /phrases, we categorize them into II level category and fine tune the results. This drill down is highly accepted and appreciated by the operations team as it helps them take corrective action with maximum impact.

Reporting & Presentation

Reporting and presentation is the most critical part of our analysis. Unless and until we don’t have a impactful presentation showing the facts, observations, findings, results & clear recommendations the acceptance to the analytics would be below expectation. Once the ground work is completed we start extracting various reports to prepare a story board for our presentation. The reports generated are around the project business objectives, Agent level reports etc. These reports would act as a validation to our findings that we have derived during the fine tuning exercise.
Once the reports are ready, we start working towards the presentation part. This presentation would have a project summary to begin with. This summary slide would include a brief description on the project objective along with the scoping. The summary would also include the details on the number of calls analyzed, sample period and a glimpse of the results.
Followed by the project summary would be the presentation around our business objectives. 
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Speech Analytics in contact centers can be used to extract critical business intelligence that would otherwise be lost. By analyzing and categorizing recorded phone conversations between companies and their customers, useful information can be discovered relating to strategy, product, process, and operational issues. 
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