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I. Executive Summary 

This is DMG’s special report on The State of Artificial Intelligence in the Contact 
Center. This Report concentrates on the potential and practical applications of 
artificial intelligence (AI) in contact centers. The objective of this Report is to 
explain what AI is, its underlying technologies, and how, in its current state of 
evolution, it can be applied effectively and practically in each contact center 
solution. It also provides use cases for AI today and into the future, along with 
their value proposition and payback.  
 
AI is underlying and driving most, if not all, of the innovation in contact center 
systems and applications, which is necessary to help organizations provide a 
service experience that meets today’s exacting customer expectations. It is also 
vital to providing agents with the intelligent tools and automation to empower 
them to become customer advocates, enriching their jobs and helping to 
engage and retain them. And it is playing a pivotal role in elevating the 
perception of the contact center to essential corporate contributor.  
 
This Report provides a maturity model for the service experience that leading 
companies will be expected to deliver to their customers during the next 15 
years. It documents the ways in which AI can and should be used, application 
by application, to enhance the performance of contact centers and service 
organizations and provides recommendations and best practices for 
implementing AI. This Report delivers both a strategic perspective on the 
future of contact centers and the overall service experience and the tactics to 
help companies get there. 
 
Specifically, this Report covers:  

• What AI means and how it works in contact center systems and 
applications, including the distinction between AI and rules-based 
solutions; the synergies and benefits of AI-enabled automation; and 
essential role of data in powering AI initiatives  

• How AI is fundamental in enhancing the customer experience (CX) due 
to its ability to decipher customer expectations and deliver this 
information to agents 

• An explanation of DMG’s concept of a centralized contact center “AI hub/ 
brain” and its operational contributions and benefits  
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• An analysis of the maturity and impact of AI in 20 of the most commonly 
used contact center solutions, plotted by quadrant – AI-enabled, 
targeted AI, emerging AI, and contributing AI  

• An in-depth review and analysis of how AI is being applied in each of the 
top 20 contact center solutions, including a discussion of how it 
enhances each one, current and future use cases, as well as the value 
proposition and benefits 

• A contact center maturity model that looks 15 years into the future to 
enable contact center leaders to appreciate how they are perceived 
today and their next steps in the service continuum  

• A visionary examination of the massive potential of AI to revolutionize 
contact centers and the service experience in the future 
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II. Introduction 

“Artificial intelligence” – the term itself conjures up images from decades-old 
sci-fi books, television and movies about autonomous robots that become so 
smart they eventually try to take over the world. As recently as 5 years ago, AI 
was not “a thing” in most IT sectors, including many contact center 
technologies. Then in 2017, seemingly out of nowhere, almost every software 
vendor claimed their solutions were AI-enabled. We now see the benefits of AI 
advancements in many industries, delivering practical applications to enhance 
the world in which we live, including self-driving cars, automated healthcare 
diagnoses, smart appliances, smart home devices, anti-money-laundering 
programs, personalized online shopping, etc.  
 
The inclusion of AI technology in contact center and CX solutions is driving the 
most rapid pace of innovation, improvement and change ever experienced in 
the service sector. AI has introduced a basic form of human understanding and 
intelligence into self-service solutions, making them customers’ preferred 
method for service. At the same time, AI is being added to most of the systems 
and applications used by contact center agents, vastly improving the 
experience of delivering and receiving service. Although the addition of AI is 
new, it is already demonstrating its ability to enhance the CX while improving 
quality, productivity and employee engagement.  
 
The contact center market is in the early stages of the AI technology 
continuum; the vendors are introducing a continuous flow of AI-enabled 
capabilities while striving to figure out what is possible in the future. Although 
DMG does not believe that agents will be made obsolete by AI during the next 
5 – 10 years, there is no doubt companies will be able to scale while reducing 
the ratio of live agents to customers. 
 
AI innovations are making valuable contributions to most aspects of the service 
experience. Computer vision, embedded into many CX-oriented applications, is 
being applied to “see,” understand and take appropriate actions or make 
recommendations based on visual input from documents, images, videos, other 
systems, etc. Machine learning can be used to detect patterns and identify tasks 
and activities that can be performed better and more consistently via 
intelligent automation than they could with live agents. Speech analytics is 
structuring customer conversations, delivering the insights companies require 
to understand customer needs and wants and improve their journey. Next-
best-action capabilities are altering interaction outcomes by guiding agents to 
do things right during the first contact. Predictive behavioral routing solutions 
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are identifying customers’ communication styles in order to match them with 
agents with similar characteristics, to improve the CX. Predictive analytics is 
beginning its slow but powerful entrance into many contact center solutions, 
due to its foundational ability to identify propensities for all types of customer 
activities and employee behaviors. And this is just the beginning for contact 
centers. 
 
AI is not magic. It is an expanding group of technologies that, when supported 
by a large data repository, is able to discern patterns and replicate a portion of 
the way that humans think. When it comes to contact centers, this means that 
once the processing steps for each type of inquiry or transaction are 
recognized, AI will be able to enhance – or potentially automate – the handling 
and resolution of future interactions, freeing agents to perform more complex 
tasks and activities. Given that at least 50% of the actions performed by contact 
center employees are repetitive, even if they require some form of decision-
making, applying AI technology to accelerate their resolution is beneficial for 
customers, agents, and a company’s bottom line.  
 
It’s been an amazing past few years in contact centers, but a complete (and 
needed) renaissance is expected during the next decade in most aspects of the 
CX. Driven by the digital transformation and AI, two of the fundamental 
building blocks of this service revolution, enterprises are finally going to do 
what their customers have been asking for: deliver an outstanding CX 
throughout the customer journey. While this is going to take many forms, 
based on the unique needs of each organization, it’s a strategic necessity. 
Companies cannot afford to continue to deliver the same service experience as 
they do today. 
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III. Contact Center AI Defined and Explained 

The level of innovation in contact centers and the rate at which it’s being 
delivered is greater than at any time in the history of these essential customer-
facing organizations, and momentum continues to pick up, driven by digital 
transformation. Two technology categories are primarily responsible for the 
surge of innovation: AI and automation. Artificial intelligence, which is a group 
of related and complementary capabilities, is highly valuable for contact 
centers, where it has many practical uses and the potential to improve the 
operating environment, including the customer experience and agent 
engagement. Artificial intelligence is being leveraged by many contact center 
applications, including routing, self-service, customer relationship 
management (CRM), interaction analytics (IA), analytics-enabled (or 
automated) quality management (AQM), workforce management (WFM), 
knowledge management (KM), and others.  
 
AI-enabled contact center solutions are in their infancy, and the vendors are 
investing a tremendous amount of money and effort in these initiatives. Early 
indications are that these investments are paying off, and there is going to be 
an ongoing flow of more intelligent applications to the contact center market 
in the next few years. Below is a list of common AI technologies that are being 
applied to enhance and optimize the performance of contact centers and their 
applications, starting with a high-level definition of AI:  
 

• Artificial Intelligence – a branch of computer science focused on the 
development of computer programs and machines to solve complex 
problems by simulating behaviors associated with intelligent beings. 
Specific capabilities include learning, reasoning, problem solving and 
self-correction. Artificial intelligence, which includes an expanding 
number of technologies, is commonly divided into 6 major branches, 4 
of which (machine learning (ML), natural language processing (NLP), 
neural networks and robotics), are frequently used in contact center 
solutions. 

• Machine learning – a subgenre of AI focused on the process in which a 
computer learns through experience rather than additional 
programming. It is a method of data analysis that uses statistical 
algorithms to detect patterns and predict future outcomes without 
explicit programming. Machine learning can be fully aided by humans 
(supervised), entirely automated (unsupervised), or a combination of 
both (semi-supervised). When the application ingests new data, it 
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assimilates the information to “learn” and iteratively adapt its actions. 
In the contact center, ML is a natural complement to data mining 
solutions and is used to enhance indexing and search accuracy, facilitate 
automated discovery of trends or topics, and identify correlations in 
interaction analytics. Additionally, machine learning is used to improve 
the routing of digital and voice interactions to agents, enhance 
customer-facing intelligent virtual agent (IVA) capabilities, deliver 
context-based resource material from knowledge management (KM) 
solutions, and much more. Advanced ML incorporates deep learning 
models. based on the human brain’s biological neural networks. (See 
neural networks and deep neural networks.)  
 

• Natural language processing – enables computers to understand the 
intent behind text or voice commands. This technology is used to 
provide human-computer interfaces and enhance machine 
understanding of human language. Natural language processing powers 
conversational self-service applications, e.g., spoken commands to IVAs, 
employee-facing virtual assistants (VAs) or speech-enabled interactive 
voice response (IVR) solutions, as well as text recognition capabilities to 
analyze sentiment in emails, chats, social media content or other text-
based interactions. More advanced NLP can “learn” to detect context, 
sarcasm, humor and a growing list of human emotions.  

 
• Natural language understanding (NLU) – a component of NLP that deals 

with a machine’s ability to comprehend spoken or written human 
language. Natural language understanding analyzes the grammatical 
structure or syntax of a sentence, along with semantics, to determine 
meaning and formulate appropriate responses.  

 
• Neural networks – machine models based on the biological networks 

present in the human brain. Neural networks incorporate deep learning 
to solve tasks that are too complex for traditional computer 
programming. Multiple types of neural networks exist that have 
different “strengths” when it comes to performing specific tasks such as 
image recognition, transformation of a written or spoken command into 
an image, or the ability to recognize speech and handwriting. These 
capabilities are often leveraged in biometrics applications. 

• Deep neural networks (DNNs) – neural networks that include multiple 
hidden layers are classified as “deep” neural networks. Unlike neural 
networks, which have a limited focus and require specific data and 
algorithms, DNNs can solve more complex problems, due to their ability 
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to analyze and transform data and “think” more creatively. Deep neural 
networks continuously learn, without requiring human intervention, 
and automatically apply the acquired knowledge to new tasks.  
 

• Predictive analytics – utilizes machine learning, data mining and 
statistical techniques to analyze historical and current data to identify 
relationships, patterns and trends. Using captured data, a predictive 
model is built to anticipate the likelihood or probability of future events, 
propensity of behaviors or occurrences, as well as their potential 
business impact. Predictive analytics can help contact centers deliver a 
personalized CX by anticipating each customer’s needs and wants and 
then initiating next-best-action recommendations, real-time agent 
guidance, or a marketing/sales offer for the benefit of both the customer 
and the enterprise. Predictive analytics is frequently used to provide 
insights into the voice of the customer by predicting customer 
satisfaction or the Net Promoter Score (NPS) for digital and voice 
interactions, based on results from similar contacts. It is also being used 
to predict agents’ quality management scores by basing results on 
evaluations of a set number of comparable interactions.  
 

• Robotics – focuses on the design and construction of physical or 
software robots. Robotic process automation (RPA) is AI-enabled 
software that leverages machine learning, workflow and other 
technologies to automate the processing of tasks, initiate actions, and 
communicate with other systems or employees. These software robots 
emulate the processes performed by human workers and can be trained 
to adapt to changing conditions, anomalies and new situations. Attended 
RPA “works” alongside employees, providing them with real-time 
process guidance and automating some of their activities. Unattended 
RPA software robots replace work performed manually by employees 
with automation that can be invoked with minimal human oversight.  
 

There are many other AI technologies being used to deliver a great deal of 
innovation to the contact center market, as well as additional terms to describe 
various aspects of AI. (See Appendix A for a detailed list of AI terms and 
technologies.)  

III.1  Rules vs. AI 

For decades, a number of vendors have claimed to offer AI functionality in their 
contact center applications but, in retrospect, this has not been the case. The 
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first solution introduced to contact centers as AI-enabled was knowledge 
management, in the early 1980’s. The reason some people considered KM an 
AI-based application was due to the complex set of rules it used to identify and 
recommend appropriate content for each knowledge search. As it turns out, it 
is for this same reason that many in the industry did not consider KM to be an 
AI-based solution. This debate is ongoing and extends to the greater scientific 
community – are “rules” AI? These technologies use complex rules and 
algorithms to arrive at a pre-determined outcome and they do not learn on 
their own – humans must decide what changes need to be made and have to 
create new rules to update the solution. As the number and complexity of rules 
grow, it becomes increasingly difficult for humans to create new ones that do 
not contradict existing rules. By contrast, “learning AI” uses statistical models 
to determine outcomes that are not pre-defined. These technologies are 
powered by machine learning, which uses vast quantities of data to search for 
patterns and recommend updates, or, in the case of unsupervised ML, make 
changes without human intervention. Based on our research, DMG, and many 
others, believe that the inability to self-learn/enhance/optimize means “rules” 
– no matter how complex – do not equal AI. While there remain differences of 
opinion about the answer to this question, there is no doubt that the early work 
in developing sophisticated rules-based reasoning was a step in the right 
direction. Today’s AI technology is many generations more advanced than the 
rules-based applications of the past; rules-based solutions will be converted to 
learning AI or will not be competitive in the future.  
 
For the purpose of this report, DMG is focused on AI applications that are able 
to “get smarter” on their own without additional programming, rather than 
rules-based solutions. For instance, although many of the IVR solutions in the 
market use advanced algorithms and rules to identify the “right” answers to 
customer inquiries and leverage a variety of AI applications, including 
automated speech recognition, NLP, NLU and more, the core system is rules-
based. Therefore, instead of discussing IVRs, we highlight the more 
sophisticated IVA applications that are based on learning AI throughout. 
 
According to the vendors, every product DMG evaluates these days is 
supposedly built on an AI framework or is an AI platform. While vendors may 
have added one or more modules that use self-learning technology, for 
example, it doesn’t mean that the core components of the solution are AI-
enabled. However, the vendors need to start somewhere as they transition 
their products to AI-enabled applications. And even if only a small portion of a 
solution is AI-enabled, it does not mean that the product is not effective at what 
it has been doing for years or possibly decades.  
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Companies looking to purchase AI-enabled solutions need to gain an 
understanding of how the “magic” happens, to ensure the application will meet 
the organization’s current needs as well as their future requirements. DMG 
recommends that companies looking for contact center systems and 
applications conduct a technology review (in addition to a functional analysis) 
as part of their selection process, even if the solutions run in the cloud and the 
vendor says it is not your concern. Prospects need to discern how the 
application works and if it is based on an AI core that is designed to continually 
adapt and improve its performance on an ongoing basis, or if it is rules-based 
and relies on humans to identify and implement enhancement opportunities. 
It’s both a wonderful and challenging time to purchase new contact center 
solutions, as there is so much innovation happening. (This is also a good reason 
to purchase cloud-based applications, where innovation is made available to 
users on an ongoing basis.)  

III.2  Where Automation Fits in the World of AI 

Automation and AI are separate and often complementary technologies. 
Pairing automation with AI can be highly synergistic as AI makes the 
automation smart, and automation enables the AI to apply its intelligence to 
address a business challenge or opportunity. This is a powerful and beneficial 
combination of technology that improves both the customer experience and 
employee engagement by doing things right the first time. Intelligent 
automation solutions, as AI-enabled automation applications are called, can 
fully resolve customer inquiries, such as making account adjustments or 
fulfilling requests, with minimal employee effort, freeing agents from 
performing mundane and repetitive tasks. As these activities can be completed 
quickly with little (or no) agent effort, AI-enabled automation also improves 
contact center productivity and reduces operating costs.  
 
Contact centers have been using workflow-enabled solutions for most of the 
past 40 years. What is different now is that AI is embedded into workflow 
applications to enable intelligent decisions without direct input from live 
employees. (In the past, workflow was generally used in contact centers to 
apply the exact same steps to every process; AI gives new-generation workflow 
automation solutions the cognitive ability to determine the appropriate 
handling for each process.) Even better is that as time passes and the system 
confronts different interactions and inquiries, it can be trained to perform the 
right process flow on its own, either with help from a human or by “watching” 
what humans do and then applying the same steps independently. 
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Unlike workflow automation applications, which move activities through a 
process, robotic process automation solutions intelligently automate the 
completion of individual tasks in a process. RPA applications have two primary 
modes of delivering their capabilities: attended, where RPA works side-by-side 
with agents on their desktop, and unattended, where RPA fully automates the 
handling of an activity without involving an employee. The objective is to use 
attended and/or unattended RPA to complete a task quickly and accurately 
with minimal human intervention. The contact center is an ideal target for 
applying intelligent automation solutions, as a large percentage of inquiries 
and transactions currently handled by agents can be fully or partially 
automated 
 
Robotic process automation applications are being enriched with multiple AI 
technologies to significantly increase their contributions to enterprises. While 
most RPA initiatives in organizations begin by addressing relatively simple 
automations, of which there are many opportunities both in contact centers 
and throughout enterprises, AI-enabled solutions are handling increasingly 
complex activities. Automation is must-have technology for back-office 
departments, as well. This is particularly the case when a back-office operation 
is responsible for processing requests passed to them by the front 
office/contact center. The objective is to use RPA to automate the tasks that 
need to be completed on behalf of a customer, instead of passing the work to a 
back-office employee or another department to process. DMG expects AI-
enabled RPA to be instrumental in most, if not all, aspects of servicing in the 
future. 
 
DMG projects that the volume of service requests, primarily delivered via 
digital channels, will double within the next 2 – 3 years. Due to the expected 
massive increase in service transactions, companies that want to deliver a 

consistently outstanding CX 
need automation to help them 
handle an increasing number of 
interactions efficiently and cost 
effectively. This is another way 
of saying that as inquiry 
volumes scale, automation will 
be necessary for organizations 
that want to deliver the service 
experience customers are 
demanding.  
 

Best Practice 

COMPANIES SHOULD START BY AUTOMATING 
BASIC AND ROUTINE FUNCTIONS PERFORMED BY 
MULTIPLE AGENTS AND BACK-OFFICE EMPLOYEES, 
AS THESE WILL DELIVER THE GREATEST RETURN 
ON INVESTMENT (ROI). ONCE THIS IS 
ACCOMPLISHED, IDENTIFY THE NEXT TIER OF 
AUTOMATION OPPORTUNITIES. AS THERE WILL 
ALWAYS BE NEW OPPORTUNITIES, THESE 
SOLUTIONS ARE EXPECTED TO DELIVER ONGOING 
AND INCREASING BENEFITS FOR YEARS. 
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III.3  Data is a Key to the Success of AI Initiatives 

There are more than 45 different categories of IT solutions used in contact 
centers, and every provider claims that their application is AI-enabled. The 
reality is that while there are many good solutions, as several of these have 
been used for years (and in some cases, decades), there is little to no parity 
between their AI capabilities. 
 
Another major area of differentiation between AI-enabled solutions is their 
approach to accessing (or providing) the data each application requires to 
decide how to perform their tasks. AI-based solutions depend on massive 
repositories of data in which they find patterns to discover what they should 
be doing. The data used by CX and contact center solutions must be relevant 
for its particular use and vertical and contain a large volume, often millions of 
records, of the information the application is designed to address. And, in order 
for the AI-enabled solution to get smarter, it’s essential for the repository to 
continuously capture current data so it does not become outdated and stale. 
For these reasons, it is a best practice for an AI-based application to be able to 
access a variety of internal and third-party data sources. See Figure 1. 
 
Figure 1: Data is the Key to a Successful AI Initiative 
 

 
Source: DMG Consulting LLC, January 2022 
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It requires massive processing power to fuel these large data repositories and 
to find the patterns each application requires. For these reasons, the vast 
majority of AI initiatives are cloud-based, which has become an important 
enabler. (Companies can build and operate their own AI-enabled solutions and 
platforms, but it is very expensive and difficult for them to keep up with the 
scale and diversity of data that is necessary to fuel most AI-based applications.)  
 
There are many decision criteria to take into account when selecting an AI-
enabled system or platform, but one of the first to address is the need for a 
huge library of relevant and properly tagged data, one that is positioned to 

grow. The AI data 
repositories are not 
equal, as most of them 
have a specific slant or 
orientation. When it 
comes to contact center 
solutions that leverage 

AI, companies should acquire them from specialists that have a large 
repository of data with millions of appropriately tagged records that are 
suitable to a company’s business and function and are constantly being 
enriched and enlarged.  
 
  

Best Practice 

CONTACT CENTERS SHOULD USE AI-BASED SOLUTIONS 
OFFERED BY COMPANIES THAT UNDERSTAND THEIR 
BUSINESS AND FUNCTION AND CAN PROVIDE A LARGE AND 
EXPANDING REPOSITORY OF TAGGED DATA THAT IS 
PERTINENT TO THEM.  
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IV.  The Role of AI in Enhancing the CX 

The top goal for contact centers during the last five years, based on DMG 
primary research, has been to deliver an outstanding customer experience. An 
ongoing challenge for all businesses is that the market’s perception of what it 
means to deliver an excellent CX is changing, and customers are becoming 
more demanding. As the service experience is an important differentiator, 
companies are highly motivated to deliver on this goal, although most will tell 
you that they are not sure what it means or how to do it. This is where AI fits 
in. 
 
Artificial intelligence is critical for helping companies, including their contact 
centers, deliver an outstanding CX. As a great CX is a moving target, enterprises 
need to use adaptive and predictive intelligent solutions to keep abreast of 
changing customer expectations. Predictive analytics, a quintessential AI 
technology, is essential for the future of contact centers, as it will allow 
companies and their resources (live agents and self-service solutions) to have 
the necessary information to deliver an optimized and personalized experience 
during every contact. Solutions that leverage predictive analytics will provide 
companies with the data and insights required to know how to handle each 
interaction.  
 
DMG respectfully suggests that companies position 2022 as the year of the CX 
and that they make the investments and changes to enable them to deliver on 
the important goal of building an improved customer relationship with all 
clients and prospects. Customer service is now considered the primary 
differentiator between otherwise commoditized products and services. 
Delivering a great CX is essential for every business’s ongoing success, but it’s 
no longer about what the company views as an outstanding experience. 
Organizations that want to be exceptional must look at how they are perceived 
through the eyes of their customers, which can be difficult to do, and it cannot 
be captured in a Net Promoter Score. Once executives understand what their 
customers expect of them, they can begin the process of making the required 
changes and adjustments throughout their enterprise, and AI-based solutions 
are going to be instrumental in the short and long term. 
 
Digital transformation is important, as it provides a framework to make the CX 
better, but it’s only one piece of the very complicated relationship that 
customers have with companies. Digital transformation should make 
processes better, faster and more efficient, but the only way to guarantee that 
enterprises acquire the right systems, automate and transform the appropriate 
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processes, support the most important channels and deliver the self-service 
capabilities that matter, is to listen to customers.  
 
While viewing the relationship through the customer’s lens and digitally 
transforming the organization are two vital steps, enterprise leaders must 
acknowledge that it takes empowered and engaged employees to deliver on 
this goal. Enterprise service departments (including contact centers) are 
essential customer-facing organizations that need the right blend of people and 
technology to deliver a great service experience. Companies that want to thrive 
in today’s business world must create a positive, flexible and rewarding work 
environment that enables them to hire and retain great employees. In the midst 
of the “great resignation” and historically low unemployment in the US, the 
ability to deliver a coveted CX is tied to becoming an employer of choice. 
 
How do organizations take into consideration everything that’s happened to 
them, their customers, employees, partners, supply chain and the world in 
general, and use it to become more successful? The answer is by redefining and 
redesigning every aspect of their business by taking into account current 
realities and customer preferences. As part of this transformation, they must 
put in place a mechanism to identify and address ongoing opportunities to 
further enhance the CX, as this is the only way to remain at the top of their game 
and forefront of their industry. And it’s AI-based solutions that will position 
them to succeed. 
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V.  The Vision for AI in Contact Centers 

Artificial intelligence is playing a growing role in improving the customer 
experience as delivered by the contact center and other departments 
throughout the enterprise. AI technology has been added to most of the 
systems and applications used in contact centers, and there are a few solutions 
that initially came to market as AI-enabled, as is the case for interaction 
analytics, for example. The objective in building AI-based solutions or adding 
AI code to an existing application is to enhance and optimize its performance 
and ability to execute its function. However, it’s essential for contact centers to 
ensure that these updates work cooperatively and in concert with each other, 
if they want to realize the full benefits of the innovation.  
 
Vendors have two primary methods of introducing AI functionality to the 
market. The first is to enhance (rewrite) a component or functional capability 
of an existing application using AI-enabled code. The second approach is to 
develop a new module or feature for an existing solution and to sell it as an 
add-on. Over time, the old code will be replaced by AI-enabled features and 
technology, but this may take years, depending upon a variety of factors. There 
are also new AI-based applications being introduced to the market. These 
solutions use AI technologies, including NLP, natural language understanding 
(NLU), natural language generation (NLG), machine learning, neural networks 
and predictive analytics, as core components. Each of these solutions is 
designed to apply some form of cognition to an application or system to 
improve its effectiveness on an ongoing basis.  

Using AI to improve the performance of a contact center solution is a great first 
step; figuring out a way to apply AI to enhance every contact center system, as 
well as the overall performance of the department, by getting all of the systems 
and people to work in concert with each other, would be far better. As each of 
the 45+ systems used in contact centers came to market to address a specific 
purpose and does not necessarily take into account its impact on other 
solutions, they have never functioned as a unified ecosystem. This lack of 
coordination has caused inefficiencies in contact centers, but as the impact 
couldn’t be quantified, it was overlooked. However, the addition of AI in many 
of these solutions is making these issues more obvious. For example, utilizing 
predictive behavioral routing to drive an optimal customer experience offsets 
some aspects of the planning applied by the workforce management 
forecasting engine. 
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In the past, these issues were typically addressed via integration and data 
sharing that provided business analysts with data that they could manually 
manipulate and adjust to get systems to work together better. But AI adds a 
level of sophistication that is too advanced to be addressed in this manner. It’s 
going to require technology and automation to get these systems to work 
cooperatively with each other. While this will add a level of complexity to 
contact centers, it will improve all aspects of these departments, the customer 
and agent experience, service quality and productivity.  
 
Figure 2 presents DMG’s concept of a contact center AI “hub” or AI “brain” that 
functions as the intelligent control center for all of its applications, each of 
which has its own AI capability or AI framework. The idea is for the AI 
hub/brain to provide the intelligence to look into all of the systems and 
applications used by the contact center to discern what each one knows and 
would like to do, and to give instructions for when each one should “fire” (go 
into action) to optimize the overall performance of the department. This will 
be an ongoing, real-time process that is designed to get smarter continuously 
and improve the service experience. The concept is simple, although the 
practical application of this AI hub/brain is complex.  

 
Figure 2: The Contact Center AI Hub/Brain 

 
Source: DMG Consulting LLC, January 2022 
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There are many aspects to DMG’s concept of an AI hub/brain, and vendors are 
approaching the development and delivery of this highly valuable control 
center differently, just as they are their transition to AI. One approach is to 
concentrate on building an appropriately tagged AI data repository that is 
shared by all contact center systems and applications, as it is the data that 
drives the findings and patterns. Another technique is to build a discrete piece 
of software that functions as the “control center” for the contact center and is 
responsible for letting each system know when it should take action. A third 
technique is to create an AI platform that is abstracted from other contact 
center solutions and can be plugged into or integrated with other systems and 
applications at a deep level.  
 
What is clear is that there is a massive amount of research and development 
(R&D) dollars being invested to build intelligent, self-optimizing and self-
learning contact center solutions. DMG expects the already rapid pace of 
innovation in contact center systems and applications to pick up momentum 
during the next two years and to further accelerate once the pandemic is 
brought under control, particularly in the area of AI, as the potential for it is 
great. 

V.1  Operational Impact of the AI Hub in Contact Centers 

The AI hub/brain will deliver substantial operational improvements in contact 
centers, in addition to the ongoing benefits from all of the systems and 
applications working more collaboratively. As the AI hub/brain resolves the 
conflicts that arise due to unintentional contention between applications, 
contact center operations managers will identify additional economies and 
optimization opportunities. This new piece of intelligent software will also 
reduce, and hopefully eliminate, the need for business analysts to invest their 
valuable time in reconciling contact center reports and information for 
different applications, an activity that has been highly frustrating for decades, 
to get an accurate view of what is happening in the department. Below are a 
few examples of unintentional conflicts between contact center applications, 
and their reporting, that should be resolved by the AI hub/brain:  
 

1. There is a need to harmonize the recommendations of workforce 
management solutions and the real-time routing capabilities of the 
automatic call distributor (ACD). 

2. Results from surveying/voice-of-the-customer (VoC) solutions need to 
be aligned with the passive findings from interaction analytics to 
identify and resolve contradictory ratings. 
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3. Contact center routing engines must work more cooperatively with self-
service solutions to ensure all customers receive the promised service 
level. 

4. Knowledge management articles need to be synced with real-time 
guidance and next-best-action recommendations to keep customers and 
agents aligned. 

The AI hub/brain will have the intelligence to look into each of the systems 
used in a contact center in order to decide when and how each one should 

execute, so it will have a 
holistic view of everything 
that happens in the 
department and the ability 
to accurately track it. This 
AI hub/brain will not take 
over the responsibilities of 
each of these solutions, but 
instead will enable them to 
work together to achieve 
the objectives of the 
department.  

 
  

Best Practice 

DRAFT A CX STRATEGY THAT DEFINES THE SERVICE 
EXPERIENCE YOUR COMPANY WANTS TO DELIVER TO 
ITS CUSTOMERS IN 2 – 5 YEARS. THEN, IDENTIFY WHAT 
THIS MEANS FROM A SERVICE DELIVERY PERSPECTIVE. 
SHARE YOUR STRATEGY (UNDER A NON-DISCLOSURE 
AGREEMENT (NDA)) WITH PROGRESSIVE VENDORS 
WHO ARE RETHINKING THE SERVICING PARADIGM, AND 
FIND FORWARD-THINKING PROVIDERS WHO CAN MEET 
YOUR CURRENT NEEDS AND ARE ALIGNED WITH YOUR 
FUTURE DIRECTION.  
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VI. Contact Center AI-Enabled Applications 

The addition of AI technology in contact center systems and applications gives 
companies an opportunity to re-invent their mission-critical service 
organizations. The top contact center challenge is and always has been the 
need to reduce staff-related expenses, particularly the cost of live agents. 
Contact center employee-related costs account for 60% – 80% of their budgets, 
depending on the company, its purpose and where it is located. And now, due 
to the “great resignation” impacting most enterprises in the US, a movement 
that has highlighted the need to pay contact center agents a higher and more 
fair wage, there is added emphasis on increasing productivity.  
 
Improving contact center productivity is also a necessity because companies 
are scaling their businesses and cannot afford to keep the same ratio of agents 
to customers as they had in the past. Nor can they simply add “seats” (even if 
they are virtual and agents work at home), due to the inability to find qualified 
candidates and then hire and train agents fast enough to meet the expanding 
needs of their organization. There must be a better way, and the answer is AI 
and automation, at least for leading and innovative companies that realize 
“business as usual” is not going to work for their customers or their bottom 
line.  
 
AI has the ability to alter the dynamics of contact centers by providing the 
intelligence to automate many of the low-value activities that have historically 
been performed by agents. And even when AI cannot fully automate a task, it 
can provide guidance or perform a portion of the activity, which will improve 
agent satisfaction, decrease handling time, and enhance the CX. Although AI 
technology is in its early days, it has already demonstrated its ability to reduce 
costs in contact centers while delivering benefits to customers and employees 
alike. There is great excitement about the enhancements that AI is making in 
many of the applications and systems used in contact centers and its 
tremendous potential for the future. Which points out one of its contradictions 
– AI will improve contact center productivity, reducing the need for live agents 
while greatly elevating the role and complexity of the tasks they perform. Since 
the need for contact center agents is increasing as companies scale and the 
demand for service grows, AI is not expected to drive large staff reductions. 
Instead, it is anticipated that it will improve the productivity of live agents, 
enabling contact centers to keep up with the servicing requirements and 
demands of their enterprise. Companies that want to remain competitive or 
gain an advantage must invest in AI, as it’s a strategic necessity for improving 
the technical and operational elements of contact centers.  
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VI.1 Contact Center Portfolio of AI-Enabled Systems and 
Applications 

All contact center systems and applications are being enhanced or modified to 
include some AI capabilities, but each one is at a different stage of the 
continuum. Figure 3 reflects DMG’s analysis of the maturity and impact (or 
contribution) of AI in contact center solutions, as of the beginning of calendar 
year 2022. This chart plots AI sophistication on the X axis against the AI impact 
on the Y axis. The four quadrants in this chart are: 
 

AI-Enabled – contact center systems and applications that are built on an 
AI technology stack and are already proving their effectiveness and 
demonstrating value in the department.  
 
Targeted AI – contact center systems and applications that are built on 
an AI framework and technology but have a narrow focus, so their 
impact is limited.  
 
Emerging AI – contact center systems and applications in which a 
component or a few modules of the solution have been enhanced with 
AI, so its impact on the application is currently low. 
 
Contributing AI – contact center systems and applications that have been 
enriched by adding AI code and technology to some of their modules; the 
value and benefits are high where it’s been added. 

 
The potential for applying AI in contact centers is extensive, and although it has 
come a long way in the past 3 – 4 years, these technologies are still in their early 
days. The contact center world is an ideal operational setting in which to apply 
AI technology and automation, due to the people-intensive nature of these 
work environments, the large variability in the types of activities they perform, 
and the massive amount of data that is available. DMG expects to see waves of 
AI innovation come into contact centers during the next few decades, each of 
which will improve the effectiveness of these operating departments. 
However, while we believe that AI is already a must-have capability for contact 
centers, as it can reduce the need for human agents while improving the 
accuracy of each interaction, we expect that, for the foreseeable future, contact 
centers will continue to require the creativity, soft skills and empathy that 
come from humans.  
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Figure 3: Current State of AI in Contact Center Technologies 

 

VI.2 AI-Enabled Systems and Applications for Contact  
Centers 

The top right quadrant in Figure 3, which is labeled AI-Enabled, displays 
applications that have been built from the ground up with AI technology. These 
systems are more mature and better utilized than other AI-based contact 
center solutions, giving them a greater impact. However, as is the case with all 
of the AI functionality in the market, DMG expects to see significant 
enhancements in these solutions during the next 10 years.  

VI.2.1 Intelligent Virtual Agent/Conversational AI 

An IVA is a system that utilizes multiple AI technologies, including machine 
learning, advanced speech technologies (e.g., NLP, NLU, NLG), deep neural 
networks and predictive analytics to simulate live and unstructured cognitive 
conversations for voice, text and digital interactions via a digital persona. IVA 
solutions are also referred to as conversational AI solutions. An omni-channel 
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AI-enabled conversational IVA is designed to support open and free-flowing 
dialogues that invite customers to speak naturally, using their own words, to 
make requests for assistance.  
 
An IVA is a self-service solution that is coded (or set up via a low-code/no-code 
environment) so that it knows how to respond to each request or has access to 
a large data repository of answers, information or content to find the 
appropriate response. Since customers are constantly asking new questions, 
IVAs use machine learning to organize and make sense out of these requests to 
“source” an appropriate response. Depending on the underlying technology of 
the IVA, the system will cluster similar requests and either present them to a 
system administrator (or programmer) to identify the right answer and 
provide the proper responses, or it will attempt to self-identify the proper 
response based on similar questions and offer these historical-based answers 
to customers. Below is a list of technical features and capabilities of an effective 
IVA, one that is designed to learn and adapt as business needs change: 
 

1. Omni-channel capabilities that deliver a consistent user experience 
in all voice and text-based channels  

2. Persistence across channels and devices to ensure conversational 
continuity  

3. Ability to switch topics in a single interaction (i.e., support for multi-
turn conversations)  

4. Robust NLP technologies for full transcription and analysis of 
customer interactions and to support a conversational (vs. rules-
based) experience 

5. Advanced NLU to understand customer intent 

6. Advanced AI (deep neural networks) that provide cognitive 
reasoning to understand complex conversations 

7. Flexibility to use multiple AI technologies, including third-party 
solutions 

8. Machine learning capabilities that support the utilization of 
supervised, semi-supervised and unsupervised ML for different 
purposes 

9. Internal analytics, including sentiment analysis, emotion detection, 
behavioral analytics, pattern/trend identification, etc. 
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10. Use of predictive analytics for personalization, to predict user 
behavior and propensities, and to anticipate follow-up questions 

11. Self-identification of the need to escalate to a human agent; “listens” 
and “learns” from the escalated interaction to improve future 
performance 

12. Multi-lingual support (should be dozens of languages), with the 
ability to distinguish languages automatically 

13. Support for multi-factor authentication; can include biometrics (e.g., 
voice biometrics for calls, facial recognition for in-app interactions, 
etc.) 

 
As evident in Figure 4, IVAs use a great deal of AI-based technology to provide 
correct answers or guidance to customers. It’s very helpful for IVAs to come 
with low-code/no-code development environments so that business managers 
can enhance and modify them on a timely basis when the solution identifies 
“gaps,” rather than waiting for a programmer from IT to code the changes.  
 
Figure 4: The IVA: Self-Service Concierge 
 

 
Source: DMG Consulting LLC, January 2022 
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Use Cases:  
 

• Providing inbound and outbound self-service by simulating live, 
unstructured conversations for voice and text-based inquiries 

• Identifying customer intent and/or sentiment 

• Automating customer identification and verification 

• Responding to customer requests for information in voice and digital 
channels 

• Performing sales and service transactions at point of contact 

• Handling frequently asked questions 

• Proactively reaching out to visitors on websites 

• Initiating proactive outbound notifications or interactions with 
customers and prospects 

• Providing end-to-end order support, including placement, processing, 
tracking, fulfillment and customer follow-up 

• Collecting outstanding funds from customers 

• Escalating interactions to live agents, when appropriate 

• Identifying, capturing and proposing answers to new questions based 
on how similar issues were addressed by live agents 

 
Value Proposition: It’s an ideal time for enterprises to provide enhanced self-
service capabilities to their customers. During the last few years, the preferred 
method of help has become self-service, as long as the system is able to easily 
and effectively handle the customer’s request. A majority of customers are now 
seeking information and initiating interactions using digital channels and will 
pick up a phone and call only when all else fails. 
 
Enterprises are increasingly dependent upon self-service solutions to manage 
the growing volume of customer interactions. As businesses scale, they cannot 
afford to maintain the same level of live agent support they did as recently as 
5 years ago. At a cost of $8 per (relatively short) call to a live customer service 
agent, vs. $1.00 - $2.50 for a transaction completed by an IVA, companies are 
motivated to transition a growing percentage of customer inquiries to these 
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conversational self-service solutions. Since consumers prefer helping 
themselves over speaking to a live agent, it’s a win-win. Lastly, IVAs have many 
practical benefits over live agents. They do not require lunch or 15-minute 
breaks, are not tardy, are not required to comply with regional work rules or 
laws and can work 24/7. However, like live agents, IVAs need to be carefully 
monitored and retrained on a continuous basis to keep them current.  

VI.2.2 Interaction (Speech and Text) Analytics 

Interaction (speech and text) analytics converts unstructured recorded and 
live-stream audio and digital customer conversations into transcripts and 
structured output files that can be categorized, searched and analyzed. These 
solutions have the ability to extract business intelligence from omni-channel 
interactions captured anywhere in an enterprise. The findings can be used by 
an organization to gain insights into customer and employee needs, wants, 
trends and opportunities. Interaction analytics enables companies to measure 
and quantify the impact of their actions on their customers and prospects. As 
importantly, these solutions discern nuances in customer/employee 
communications, including intent, emotion, sentiment, empathy, propensity, 
and more. Real-time solutions analyze interactions as they are taking place and 
use this information to generate actionable alerts or recommendations to 
managers, supervisors and/or agents to bring their attention to a situation that 
requires immediate remediation. See Figure 5. Below is a list of standard 
capabilities that should be included in a full-featured IA solution: 
 

1. Omni-channel recording to capture audio, screens and text-based 
interactions and/or integrate with a variety of call recording 
platforms 

2. Indexing to process the recorded or real-time conversations by 
breaking them into phonemes (representations of sounds), or words, 
phrases and concepts  

3. Search, retrieval and playback to enable the identification, retrieval 
and replay of the relevant call/text segments and/or the entire call 
or conversation  

4. Query builder to mine, categorize and analyze the content of live and 
recorded interactions (structured queries are utilized to parse the 
data into words, topics or categories for root cause, trend and 
correlation analyses)  
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5. Categorization to group interactions automatically by type, based on 
a contextual analysis of the language, words, phrases, events, rules, 
etc., to identify the underlying trends  

6. Concept extraction to automatically find similar themes expressed in 
different ways  

7. Speaker separation to distinguish between different speakers 
(customer and agent) in dual-channel recordings, in order to conduct 
analysis based on the speaker-side audio 

8. Conversation (talk/silence) analysis to detect and analyze 
interruptions, over-talk, cross-talk and silence  

9. Transcription that applies a speech-to-text engine to simultaneously 
convert all audio interactions into text in order to provide a visual 
map of the call 

10. Emotion detection that uses language patterning and acoustic 
metrics to identify a wide range of emotions in customer interactions  

11. Sentiment analysis to automatically detect, extract and classify 
whether the conversation is positive, negative or neutral; should 
include the ability to differentiate sentiment by agent or customer  

12. Discovery to identify and surface concepts and trends that 
organizations would not have known to look for, as well as the 
correlation of seemingly disparate but related issues 

13. Trend analysis to identify the changes in topics, phrase frequency 
and trend direction over time  

14. Root cause analysis to provide visual word clusters, correlation and 
context maps of related items in order to suggest a root cause  

15. Redaction to remove sensitive data from a conversation to comply 
with regulations or security concerns  

16. Analytics-enabled quality management module to identify, classify 
and score voice and text-based interactions based on defined quality 
criteria (See Section VI.2.3)  

17. Tuning/training to refine and improve system findings  

18. Reporting and dashboards to deliver and display system findings 
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19. Real-time and/or historical alerts or pop-ups to communicate an 
issue to an agent, supervisor or manager on a timely basis 

Figure 5: Standard Capabilities of a Full-Featured IA Solution 

 
Source: DMG Consulting LLC, January 2022 
 
Use Cases: 
 
Speech analytics is more commonly used, but text analytics is starting to pick 
up momentum now that an increasing percentage of customer transactions are 
being performed in digital channels. Companies that want a complete view of 
why customers/prospects are reaching out to them should use both speech 
and text analytics to capture and analyze insights. Speech analytics can be 
performed on a historical basis, where calls are typically analyzed anywhere 
from 1 – 24 hours after they are received, although the timelier the analysis, 
the more actionable and generally beneficial the findings. The top uses of 
historical interaction analytics are: 

• Identifying the root cause/underlying reasons why people are 
contacting the organization  

• Identifying the common trends driving customer inquiries 
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• Automating the quality management process and, ideally, performing 
AQM on a statistically valid sample of calls and digital transactions, up 
to 100% 

• Ensuring that agents are properly adhering to their scripts 

• Checking to see if agents are complying with external and internal 
regulations and requirements 

• Identifying and measuring the level of customer and agent emotion in 
each interaction 

• Determining if a conversation includes positive, negative or neutral 
sentiment 

• Measuring how customer sentiment changes during an interaction 

• Obtaining a complete and accurate transcription of all calls  

• Automating the after-call wrap up process by providing a summary of 
the interaction, including what the customer requested and what the 
agent committed to do for them 

The most common uses of real-time speech analytics are: 

• Providing agents with guidance so they can accurately resolve an 
inquiry during the first contact 

• Identifying and immediately addressing non-compliance or potential 
fraud situations 

• Providing next-best-action recommendations to agents 

• Providing real-time guidance to agents to help them close a sale or 
collect funds 

• Motivating and recognizing agents 

• Identifying customer sentiment and emotion and alerting agents and 
supervisors when a call is going badly, so they can remediate the 
situation while the customer is still on the line 
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Value Proposition: Speech and text analytics has a rapid payback when it is 
applied on a consistent basis. The primary uses of IA today are to enhance the 
performance of the contact center and improve the CX by increasing first 
contact resolution and reducing the average handle time of interactions. When 
IA is used to identify the reasons why people reach out to a contact center and 
to surface the trends that are driving interaction volumes, it improves the 
customer journey by uncovering bottlenecks throughout the enterprise. Using 
interaction analytics to improve compliance with collections regulations helps 
to reduce penalties. IA can also be used to detect new product ideas shared by 
customers and to identify the most effective sales and collections techniques. 
Interaction analytics is also highly effective for improving agent retention, as it 
can recognize and reward them for outstanding performance and alert 
supervisors when agents are struggling so that management can provide 
encouragement and assistance. When IA is used on a consistent basis, the 
payback should be 9 – 12 months, although the exact time frame will vary 
based on the volume of interactions it handles and how the findings are applied 
throughout the company.  

VI.2.3 Analytics-Enabled Quality Management 

Analytics-enabled quality management, also known as automated QM, is an 
application that leverages interaction analytics technology (see Section VI.2.2) 
along with business rules and automation to identify, classify and score voice 
and text-based conversations between agents and customers, based on 
specified quality criteria. An AQM solution can be a module of a complete IA 
suite or can be a stand-alone best-of-breed application. Analytics-enabled QM 
solutions capture and evaluate interactions in order to measure agent 
performance and assess their impact on the brand, customer experience and 
customer effort. Since an AQM system uses AI-enabled technology to conduct 
evaluations, its findings are considered more accurate and less subjective than 
quality evaluations performed manually by a QM specialist or supervisor using 
a traditional QM system and process. Additionally, AQM applications can 
evaluate 100% of voice and digital customer interactions cost effectively, and 
have the analytical capabilities to compare findings by interaction, agent, site, 
country, channel or topic. Analytics-enabled QM is the future of QM as, unlike 
the manual QM approach, it can scale and expand to meet the needs of digitally 
transformed contact centers. See Figure 6. 
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Figure 6: Analytics-Enabled Quality Management 
 

 
Source: DMG Consulting LLC, January 2022 
 
Use Cases: 
 

• Determining if the agent responded accurately and applied the right 
policies and procedures to the customer inquiry  

• Determining if agents are complying with internal and external 
regulations 

• Determining if the agent handled the interaction with appropriate 
emotion and empathy (soft skills) 

• Scoring phone and text-based interactions between customers and 
agents, using predefined quality criteria  

• Identifying improvement opportunities and sending appropriate 
training and coaching content or courses to agents to help them elevate 
their performance  

• Determining if customers are a “flight risk,” so the organization can 
reach out proactively to retain them 
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• Determining if agents are having a difficult time performing their job 

• Identifying which agents perform best in each channel 

• Measuring customer satisfaction in general, and determine the NPS for 
each customer interaction 

• Identifying and preventing fraudulent activities from happening in the 
contact center 

 
Value Proposition: Analytics-enabled QM applications perform QM more 
quickly, accurately, objectively and cost effectively than humans can 
accomplish. When evaluating customer interactions, a QM specialist typically 
dedicates 15 – 30 minutes, at a minimum (depending on the length of the 
conversation), to reviewing, evaluating and scoring each contact. An AQM 
solution is estimated to score each interaction in seconds, if not faster. In 
contact centers where traditional QM is done today, QM specialists generally 
review only 2 – 10 interactions per agent, per month, or 1% – 2% of total 
conversations, due to the high cost of performing QM evaluations manually. 
(And many contact centers evaluate only calls because they do not have the 
staff to expand their QM program to include digital interactions.) This means 
that the findings from a manual QM program are statistically invalid and often 
result in complaints of unfairness from agents when so few interactions are 
reviewed. An AQM application provides a comprehensive and fair method of 
assessing agent and contact center performance and allows the department to 
share timely feedback with employees, building engagement and improving 
the CX.  
 
The objectives of AQM solutions are to provide immediate insights about agent 
performance, enhance the CX, improve productivity and build agent 
engagement. Automated QM is not intended to eliminate the QM function or 
team, although it may reduce the number of QM and coaching specialists 
required while greatly expanding the number of evaluations that are 
performed. The underlying IA technology used in AQM applications is 
improving rapidly, although there are still aspects of customer/agent 
conversations that these solutions cannot assess properly and must be 
reviewed and critiqued by a live QM specialist. QM specialists are also needed 
to discuss findings with agents and to manage the solution.  
 



 

 - 32 -       © DMG Consulting LLC 
 

VI.2.4 Virtual Assistant 

A virtual assistant is an internal-facing, AI-enabled “advisor” designed to 
provide aid, guidance and self-service capabilities to contact center agents and 
other employees in an enterprise. Virtual assistants use many of the same AI 
technologies as IVAs, including machine learning, advanced speech 
technologies (NLP, NLU and NLG) and predictive analytics (see Section VI.2.1). 
Virtual assistants proactively identify employee needs so they can deliver 
context-based knowledge assets, next-best-action recommendations, real-time 
guidance, or assistance with schedules or other workforce management 
activities. (IVAs and VAs may be delivered by the same vendors.) Virtual 
assistants are just finding their way into enterprises, but they present a major 
opportunity to enhance the employee experience and increase engagement 
and empowerment. See Figure 7.  
 
Figure 7: Virtual Assistant 
 

 
Source: DMG Consulting LLC, January 2022 
 
Use Cases: 
 

• Automating the retrieval of a case or other relevant information from a 
customer relationship management (CRM) application or servicing 
system that is required by an agent as they assist a customer 
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• Assisting employees through HR onboarding or offboarding processes 

• Identifying and delivering articles or content to help agents answer a 
question or perform a task 

• Reducing after-call work time by summarizing the conversation and 
dispositioning the contact for the agent 

• Making next-best-action recommendations to guide an agent to a 
successful resolution 

• Assisting employees in navigating the company intranet and performing 
self-service tasks (e.g., benefits information/sign-up, IT helpdesk 
functions, etc.) 

• Identifying up-sell/cross-sell opportunities 

• Reminding agents of the right process to follow to properly resolve a 
customer inquiry 

• Assisting agents in making specific WFM requests, e.g., schedules, time 
off, overtime, changing lunches and breaks, shift swaps, etc.  

• Reducing new-hire training and ramp-up time by providing an “always 
available” coaching/training resource  

• Automatically delivering and walking employees through new or 
modified processes or coaching material 

• Notifying an agent when an inquiry is coming from a potentially 
fraudulent person or source 

 
Value Proposition: VAs are designed as tools to provide employees with 
context-aware support and information, to aid them in handling their job 
responsibilities, and to guide them on their journey within an organization. 
Because VAs enable employees to perform their jobs better, quicker and more 
accurately, they help improve employee satisfaction, retention and 
engagement. Like IVAs that deliver self-service capabilities to customers, VAs 
are highly effective in instructing and helping employees to make schedule 
requests and changes, reset system passwords, locate HR information or forms, 
and complete other internal activities by themselves. In contact centers, VAs 
also enhance the CX by showing agents how to handle tasks, enabling them to 
do them right the first time so that customers do not need to contact the 
company again. VAs are emerging solutions that are starting to find their way 
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into the more innovative enterprises. Based on early findings from companies 
using these solutions, DMG estimates that a VA can reduce agent inquiry handle 
time in contact centers by as much as 20%.  

VI.3 Targeted AI Systems and Applications for Contact Centers 

The bottom right quadrant in Figure 3, which is referred to as Targeted AI, 
displays AI-based applications that are highly valuable but have a limited focus 
(e.g., transcription applications perform only one activity – they transcribe 
spoken conversations). Each of these solutions include underlying technology 
that is AI-based. All of the applications in this quadrant have been in the market 
for at least 10 years, and, each one has undergone significant innovation to 
enhance its capabilities. Common challenges for the applications in the 
Targeted AI quadrant are the need to be easier to deploy and use, and be more 
cost-effective for contact centers of all sizes.  

VI.3.1 Transcription  

Speech-to-text transcription converts spoken conversations into written 
words so they can be delivered as text. Conversations can be transcribed in real 
time from live audio streams, or on a historical basis from recordings. 
Transcription is conducted by an AI-based speech engine that typically 
combines the use of large vocabulary continuous speech recognition (LVCSR) 
technology, which is dependent on a language model and dictionary, with a 
phonetics-based application. The phonetics-based engine separates 
conversations into phonemes, the smallest components of spoken language, 
based on the sounds of spoken words and utterances. Applying this 
combination of linguistics and acoustics provides a more accurate 
transcription than either of the two engines can on their own. Machine learning 
technology is also helping to improve the accuracy of speech-to-text 
transcription by making available a huge volume of training data from millions 
of transcribed conversations.  

Transcription engines are generally able to transcribe both sides of a 
conversation separately (from stereo and mono-channel recordings) to 
provide an at-a-glance view of “who said what.” Once audio conversations are 
transcribed to text, the file can be searched and analyzed to uncover insights 
into the customer journey through a single lens, whether interactions are 
initiated in a voice or digital channel. Although most of the calls that are 
transcribed occur in a contact center – on an inbound or outbound basis – 
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transcription technology is beginning to be applied to interactions that take 
place in other departments, as well. See Figure 8. 
 
Figure 8: Transcription at Work 

 

Source: DMG Consulting LLC, January 2022 
 
Use Cases: 

• Analyzing audio calls in progress to provide agents with real-time 
guidance and next-best-action recommendations 

• Alerting supervisors and/or agents when calls require real-time 
remediation 

• Gaining passive insights into the voice of the customer  

• Assessing the effectiveness of voice-based self-service solutions, 
including IVAs 

• “Hearing” customer conversations being conducted by work-at-home 
agents  

Hello. Thank you for calling Company X, how 
may I help you today? 

I have a problem with my bill. There is a charge 
on it for $298.25 that I don’t recognize.

I am so sorry to hear that. I’ll take a look at 
your statement to see what I can do.

That sounds great.

Transcription Server
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• Ensuring agents fully adhere to a variety of regulatory guidelines 

• Delivering context-based knowledge articles to agents during a live 
interaction, based on identified needs 

• Viewing speaker-separated data from audio and/or video conferencing 
channels 

• Exporting transcription data to marketing for use in obtaining or 
validating ideas for new products or services 

• Supporting a company’s legal position with documented interactions 
 
Value Proposition: Speech-to-text technology transcribes calls to text. These 
files can be combined with inputs from digital interactions to provide an 
understanding of the underlying reasons why customers interact with an 
enterprise. The demand for transcription is increasing as companies strive to 
better understand their customers’ needs and wants. This data can be used for 
many purposes, including: improving the CX via real-time remediation, 
assisting agents with handling difficult customers, providing next-best-action 
guidance, identifying new sales opportunities and the best approach to making 
an offer, verifying that it’s the agent who is answering calls from their home, 
supporting a QM or AQM program, fraud prevention, verifying regulatory 
compliance, and a lot more. The list of uses of speech-to-text is growing, 
particularly now that the accuracy of many of these solutions is consistently 
over 90%. The estimated ROI for transcription is approximately 2 years, but 
with some of the uses, the payback will be quicker. When the benefits from a 
few of the various uses of transcription are combined, the payback is expected 
to be no more than 12 months.  

VI.3.2 Real-Time Guidance 

Real-time guidance (RTG) solutions, also called next-best-action (NBA) 
applications, are designed to advise and guide agents to properly resolve and 
handle inquiries or initiate and close a sale or collection. An RTG solution can 
be basic and provide pop-up alerts, callouts or notifications when an agent 
takes a wrong action, or can be advanced and be able to show an agent the 
processing steps for any type of interaction. In some situations, RTG solutions 
are designed to help agents properly handle the issue brought to their 
attention by a customer. In others, these solutions make recommendations to 
help agents build and enhance the relationship with a customer, as is the case 
when it suggests an up-sell.  
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In order to provide guidance as the conversation is happening, these solutions 
rely on an application’s ability to pull real-time data from disparate systems 
and databases and combine it with contextual information about the 
interaction from the agent’s desktop and/or conversation. Information about 
the agent’s profile (tenure, skill proficiency, key performance indicators (KPIs), 
etc.) can be factored in through integrations with quality management, 
workforce management, performance management, human resource systems, 
and other applications. Data about the customer and their preferences can be 
retrieved and incorporated through integrations with the CRM solution or 
other servicing systems. The real-time information that is collected while the 
customer is on the line can be aggregated and compared with business rules or 
AI-based predictive analytics models/algorithms. Based on the real-time data 
analysis and client-defined rules, the application presents agents with the most 
appropriate action to take or offer to make to the customer. See Figure 9. 
 
Figure 9: Real-Time Guidance in Action 
 

 
Source: DMG Consulting LLC, January 2022 
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Use Cases: 
 

• Delivering pop-ups, call-outs, alerts or notifications to remind agents of 
actions they should or shouldn’t take 

• Delivering procedures to agents so they do things right initially to 
increase first contact resolution and reduce operating costs 

• Notifying agents when they are out of compliance with collections or 
other regulatory requirements 

• Providing links to a knowledge base when an agent hovers over a field 
in a CRM solution or other customer servicing application for too long 

• Reminding agents to perform a 2-factor verification before changing a 
customer’s address or processing money transfers 

• Providing next-best-action steps to help an agent expand a relationship 
with a customer 

• Making sales suggestions to increase revenue 

• Providing up-sell/cross-sell recommendations 

• Warning agents when there is fraud risk on an account 
 
Value Proposition: The benefits of RTG solutions are increasing as these 
applications become more sophisticated. The goal of RTG solutions is to help 
agents handle requests correctly the first time a customer asks, in order to 
deliver an outstanding and accurate CX and reduce the need for follow-up on 
the same issue. RTG solutions are instrumental in reducing the average handle 
time of interactions, as they provide easy-to-follow guidance that enables 
agents to more rapidly resolve customer issues. This reduces the need for 
agents to put callers on hold or to transfer them to someone else, two things 
that callers greatly dislike. Real-time guidance solutions are used primarily to 
enhance phone conversations but are expected to be applied to digital 
transactions in the future. From a productivity perspective, RTG solutions have 
the ability to decrease handling time by as much as 10%, on average, reducing 
operating costs. And, when these solutions are applied to recognize employees 
for outstanding performance, they help enhance agent engagement and reduce 
employee attrition.  



 

 - 39 -       © DMG Consulting LLC 
 

VI.3.3 Predictive Behavioral Routing  

Predictive behavioral routing (PBR) technology matches customers with 
agents based on personalities, communication styles, emotional state, previous 
interactions, and more, to optimize conversations for both the customer and 
organization. Predictive behavioral routing, which is currently being sold as an 
add-on capability to core routing solutions such as ACDs, leverages AI-based 
algorithms to determine the best pairing of customer and agent for the 
customer’s current need, in real time. These applications assess the situation 
in the moment and route the interaction, without noticeable delay, to the 
customer. Aligning personality types and conversation styles facilitates 
rapport-building to help companies deliver a consistently outstanding CX, 
while maximizing sales and collections opportunities – a win/win for both 
parties.  

Predictive behavioral routing is a relatively young technology that is presently 
delivered in one of two ways. With the first approach, the predictive behavioral 
routing solution captures and analyzes all available information about the 
customer and the agent, sourced from a CRM application or other servicing 
solutions, internal analytics, performance management application, etc., to 
“match” characteristics and behaviors. Once found, the application routes the 
caller to an agent with a similar communication approach. In the second 
method, this data is supplemented by identifying each caller’s communications 
style and behaviors, which are stored in a big-data repository of consumer and 
agent personality types. The system aggregates the information and 
determines the personality type of each customer in order to locate the agent 
who is the best match for them. Both methods utilize a number of AI 
technologies, including natural language processing (to understand customer 
intent and current emotional state), predictive analytics (to determine the 
optimal customer/agent match) and machine learning (to improve future 
performance). Each approach is dependent upon access to big data and 
includes the capture and analysis of all available internal and external 
information about the customer and the agent. Where the approaches diverge 
is in the inclusion of vast quantities of aggregated personality data as an added 
factor in predicting the behavior of both customer and agent during the match 
process, in the second method. See Figure 10. 
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Figure 10: Predictive Behavioral Routing 
 

 

 
Use Cases: 
 

• Improving the CX by matching the unique characteristics of each 
customer to the best-suited internal resource 

• Determining if self-service should be offered to a customer based on 
their verbal cues, history, complexity of the current issue, present 
emotional state, etc.; routing directly to the best agent match when self-
service is not an appropriate option 

• Routing customer interactions to an agent with a similar conversation 
and behavioral style, to improve employee and customer engagement 

• Reducing interaction handling times by matching conversation styles 
and behaviors, e.g., customers who get right to the point with agents who 
are direct and not chatty 

• Routing up-sell/cross-sell opportunities to the agent most likely to close 
the sale, based on the customer’s propensity to buy and the agent’s 
previous results 
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• Preparing agents to appropriately handle upset customers by alerting 
them to verbal or emotional cues gathered by the application during the 
routing process 

• Routing customers to the right person the first time, based on all 
available data, thereby decreasing the need to put the callers on hold or 
to transfer interactions to another department or employee 

• Routing collection interactions based on personality to improve the 
likelihood of being paid by customers who have an “easier” conversation 
with the agent  

• Improving agent retention by delivering more “comfortable” 
conversations to them, based on their personality and conversational 
tendencies  

• Reducing churn by routing at-risk customers who are predicted to 
cancel to the agent best equipped to retain them 

 
Value Proposition: While predictive behavioral routing technology is 
relatively new to the contact center market, both methods have proven their 
ability to reduce the average handle time for phone inquiries and interactions, 
and typically pay for themselves in 3 – 9 months, depending on the volume of 
interactions. (To prove their effectiveness, each approach applies A/B testing, 
where the PBR technology is turned on and off for a period of time and the 
results are compared.) However, the benefits from PBR are broader; these 
solutions increase first contact resolution rates, reduce customer effort, 
decrease customer churn, improve agent engagement and retention, and 
enhance the CX. 

VI.3.4 Predictive Analytics  

Predictive analytics is highly effective at helping enterprises deliver a 
personalized and differentiated customer experience throughout their 
lifecycle. Predictive analytics utilizes data mining, statistical techniques and 
machine learning to identify relationships, patterns and trends. Once this 
information is determined, a predictive model can be built to anticipate the 
likelihood or probability of future events, behaviors or occurrences, as well as 
their potential impact on the CX and bottom line. This technology is 
instrumental in capturing and sharing the data needed to enable companies to 
deliver proactive sales and service, enabling organizations to address 
customer concerns preemptively before they negatively impact the business 
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relationship. Predictive analytics helps companies make the right assumptions 
and decisions, which is necessary when planning for the future.  

The ability of predictive analytics to ascertain what customers need and want 
is essential for real-time agent guidance, next-best-action recommendations, 
or identifying and delivering optimal marketing/sales offers that benefit both 
the customer and the organization. Predictive analytics enhances other AI 
technologies, including machine learning, which utilizes predictive algorithms 
to learn how to complete a task more effectively and efficiently based on past 
performance. Due the versatility of predictive analytics, an increasing number 
of contact center solutions (e.g., IVA, WFM, AQM, predictive behavioral routing, 
KM, CJA, and more) are leveraging these capabilities, and use cases are 
expanding quickly. See Figure 11. 
 
Figure 11: Predictive Analytics in Contact Centers 

 
Source: DMG Consulting LLC, January 2022 
 
Use Cases: 

• Understanding customer intent and providing agents with real-time 
guidance and/or customers with proactive assistance, e.g., offering IVA 
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support or the option to chat with a live agent to a customer browsing a 
website  

• Anticipating when to escalate a customer from an IVA to a live agent  

• Routing interactions to the agent who is the best match for the customer  

• Generating quality scores for 100% of customer interactions, based on 
data from a historical analysis of manually scored interactions 

• Predicting customer satisfaction or NPS for all digital and voice 
interactions, based on results from similar contacts 

• Building customized predictive models for loyalty, churn, likelihood to 
purchase, and other business outcomes  

• Predicting propensity for customers to pay or the probability an account 
will decline into further stages of delinquency or return to good 
standing, and determining the most cost-effective settlement offers and 
their timing 

• Building a predictive model to identify the drivers of agent churn to 
enable early intervention and improve retention, as well as to assist with 
hiring recommendations for the future 

• Automatically finding the “best fit” algorithm to apply to each WFM 
forecast and evaluating long-term “what-if” planning forecasts 

• Delivering the most appropriate knowledge assets to employees and 
customers (via self-service applications)  

• Identifying back-office work items at risk for missing deadlines, so the 
work can be re-allocated 

 
Value Proposition: Predictive analytics will become a core component of 
many contact center systems and applications during the next few years. This 
AI technology can be leveraged by other contact center applications to create a 
wide variety of models to enhance their effectiveness and to identify 
opportunities or risks so that they can be avoided or mitigated. There are both 
quantitative and qualitative benefits from the application of predictive 
analytics in contact centers. This technology can deliver measurable savings by 
reducing agent churn, for example. (It costs an estimated $2,000 to $4,000, on 
a conservative basis, to hire and onboard a new agent.) Improving the 
effectiveness of a WFM schedule can reduce overtime costs by thousands of 
dollars per month. Reducing customer churn by personalizing the service 
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experience will reduce the cost of customer service and increase revenue. 
From a qualitative perspective, applying predictive models greatly enhances 
the CX and reduces agent stress levels, improving agent satisfaction and 
engagement. Applying predictive analytics to the WFM forecasting process 
improves the accuracy of schedules, reducing the need for agents to take on 
additional shifts and likely giving them more schedule flexibility. The potential 
benefits from applying predictive analytics to minimize or prevent contact 
center challenges is largely due to the flexibility and diverse uses of this 
emerging technology.  

VI.4 Emerging AI Systems and Applications for Contact Centers 

The bottom left quadrant in Figure 3, labeled Emerging AI, shows contact 
center systems and applications in which AI technology is in the early stages of 
being added to enhance their performance. This quadrant lists 6 contact center 
IT segments, 5 of which are core systems that have been used for many years, 
and one, customer journey analytics (CJA), which has been discussed for over 
a decade but is still considered an emerging solution. These systems, which are 
important for contact centers, are in the bottom left quadrant because AI is 
currently making a small contribution to their capabilities, although its 
potential is great. (These vendors are being very careful in how they are adding 
AI capabilities, as they want to improve their performance without disrupting 
the way in which they have been used and relied upon for years.) 

VI.4.1 Workforce Management  

Workforce management solutions are comprised of multiple interrelated and 
complementary functional components intended to help contact centers, back 
offices, branches and other people-intensive functions accurately forecast 
omni-channel contact volumes, identify the staffing and skill requirements to 
satisfy the anticipated demand, and efficiently schedule those resources to 
meet desired service level commitments. WFM suites include tools to 
dynamically manage intraday variances in the number of projected contacts 
and planned or unplanned employee shrinkage and their impact on staffing 
requirements, in real time. They should come with mobile self-service 
functionality and tools to enable employees to manage their own schedules and 
time off, which improves empowerment and increases the productivity of 
WFM administrators. These solutions also provide strategic planning modules 
for developing long-term forecasts and hiring plans and enable WFM 
administrators to create sensitivity analyses (“what-if”) that evaluate the 
impact of changes on the operation and budget.  
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WFM solutions are being adapted to keep up with the changing times and 
needs of enterprises and their employees while continuing to meet their 
primary objective of forecasting an omni-channel work load and scheduling 
the appropriate resources to address it within established service levels, cost 
effectively. New-gen WFM suites are emerging to accomplish these goals in a 
manner that is better suited for “gig” economy employees. These increasingly 
AI-enabled WFM solutions are designed to fulfill the requirements of omni-
channel and multi-skill servicing environments, multinational enterprises, 
digital natives, and the up-and-coming Gen Z workforce. Artificial intelligence, 
ML and intelligent automation are key enablers of these vastly improved WFM 
solutions. They include new algorithms and AI-based forecasting and 
simulation models that offer automatic selection of the best predictive models 
for each scenario. Real-time adaptive scheduling is altering and improving the 
handling of intraday staffing variances as they happen, in a manner much more 
effective than in the past. The use of automation, including predefined rules 
that continue to evolve and improve, is eliminating the delays associated with 
having to involve WFM administrators and supervisors in many activities, 
including schedule changes, the assignment of overtime and who gets to take 
vacations. Figure 12 displays the intelligent adaptive intraday management 
process used by new-gen WFM solutions that leverage AI and ML to enhance 
the dynamics of people-intensive organizations. 
 
Figure 12: New-Gen WFM Solution  

 
Source: DMG Consulting LLC, January 2022
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Use Cases: 
 

• Leveraging unique AI-based algorithms and predictive models to more 
accurately forecast voice and digital volumes by time increment, skill, 
work type and channel 

• Automatically normalizing outliers in historical data to minimize 
forecast impacts 

• Generating schedules that match live and automated resources to 
projected volumes based on individual preferences, skills and 
concurrency limits 

• Providing agents with the flexibility to independently change their 
working hours (schedules), lunches and breaks 

• Anticipating and covering unplanned changes to interaction volumes 
and agent availability with real-time adaptive intraday management, 
including automated shrinkage calculations (by category)  

• Dynamically adjusting schedules throughout the day to optimize contact 
center performance and agent engagement, cost effectively 

• Enabling salary arbitrage to engage employees while staffing difficult-
to-fill shifts 

• Performing long-term planning for budgeting, hiring and training 
purposes, including identifying the optimal mix of shifts (full-time, part-
time, flex, etc.), location (on-site, fully remote or hybrid) and skills, with 
the ability to conduct unlimited “what-if” analyses  

• Automatically determining the need for voluntary time off (VTO) and 
overtime (OT), intelligently and proactively offering the opportunities 
to the appropriate resources in their preferred contact channels, 
updating schedules and notifying all appropriate personnel 

• Automating approval of complex schedule changes, based on user-
defined guidelines, including multi-party trades and updates that impact 
more than one interval within the same day  

• Identifying agents whose behavioral patterns indicate the propensity to 
be attrition risks 

 
Value proposition: Workforce management software is one of the most 
important productivity tools in contact centers, and adoption is growing in 
back-office departments and branch operations. When the WFM application 
allows employees to select and modify their own schedules (or work 
increments), including breaks, time off, VTO and OT, it enhances engagement. 
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The new AI-enabled algorithms are proving effective in helping companies 
optimize the handling and cost of both voice and digital channels so that they 
meet their service level commitments. The emerging real-time adaptive 
intraday management capabilities are helping contact centers respond more 
quickly and accurately to unexpected changes in interaction volumes and agent 
shrinkage by automating much of the process, reducing the need for WFM 
administrators to spend their time making manual adjustments. DMG 
estimates that an AI-enabled WFM solution, one that invites agents to be active 
participants in their scheduling and intraday management adjustment process, 
will reduce contact center staff related expenses by an incremental 3% - 5% 
over the already large quantifiable benefits realized from a WFM solution. 
These benefits are expected to increase over time as new AI and agent self-
service features are added.  

VI.4.2 Customer Journey Analytics  

The goal of a customer journey analytics solution is to provide a 360-degree 
view of each customer’s relationship and interactions with an organization, 
from origin to final outcome. These solutions are intended to track and 
evaluate the experience every step of the way, from the customer perspective. 
This includes capturing what the customer does and how they feel about each 
interaction with a brand, be it in a branch or store (brick and mortar), back 
office, website, self-service solution, or with a contact center agent, across all 
voice and digital channels (e.g., phone, email, chat, short message service 
(SMS), messaging, in-app, social media, video, etc.). It also involves a review 
and analysis of all actions initiated by customers or employees on the 
customer’s behalf, as well as all commitments made to customers.  

As importantly, CJA applications systematically capture massive amounts of 
data, analyze it, and identify organizational or operational impediments that 
make it difficult for customers to conduct their business or result in customer 
dissatisfaction, frustration or consternation. Once these service barriers or any 
impactful enterprise actions (marketing solicitations, outbound attempts, self-
service and agent-assisted interactions, fulfillment, back-office activities, etc.) 
are identified as problematic, enterprises can optimize customer journeys by 
proactively fixing the problems. Compelling output of CJA applications is 
insight into customer effort, which is a reflection of how easy or difficult it is 
for a customer to do business with an organization and/or to accomplish what 
they need/want.  
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CJA environments are highly complex and require feeds from many contact 
center applications, including: interaction analytics, desktop analytics and 
VoC/surveying; metadata from the ACD, IVR/IVA, website, and CRM 
applications or other servicing or sales systems; and predictive analytics. CJA 
applications are intended to help companies understand customer behavior 
and patterns and how they change over time and/or relative to each 
interaction. CJA solutions identify overarching servicing trends and 
opportunities, and also provide the data needed to enable enterprises to 
understand their customers on an individual basis, which allows organizations 
to deliver consistent, frictionless, and personalized omni-channel experiences. 
See Figure 13. 

Figure 13: Customer Journey Analytics in Action 

 

Source: DMG Consulting LLC, January 2022 

Use Cases: 

• Gaining an understanding of the various ways in which customers 
interact with your organization  

• Identifying the root cause of trends impacting an enterprise 
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• Identifying the actions required by every customer-facing department, 
and possibly each employee, to improve and enhance the CX and 
relationship 

• Identifying obstacles and bottlenecks that prevent enterprises from 
delivering an outstanding and frictionless CX 

• Defining triggers at pivotal points of a journey based on customer, 
transactional or operational data, to orchestrate engagement in real 
time 

• Identifying ways to increase first contact resolution 

• Reducing the handling time of inquiries in order to reduce operating 
costs 

• Determining the most effective channel and possibly the best time for 
interacting with each customer, to deliver a personalized experience 

• Identifying company policies and procedures that are causing customer 
frustration and dissatisfaction 

• Measuring customer sentiment, emotion and NPS 

• Gaining insights into customer needs, wants and intents and how to best 
satisfy them at every touchpoint 

• Predicting each customer’s propensity to buy or churn 

• Identifying optimal journeys that enable companies to increase the 
lifetime value of each customer 

• Creating a data repository of customer behavior to use when planning 
new sales and marketing activities 

Value proposition: The primary objective of CJA solutions is to gain data and 
insights about how and why customers interact with a brand so that this 
information can be used to optimize and personalize each customer’s 
experience. Some CJA solutions provide visualizations of journeys so that a 
company can pinpoint and fix operational bottlenecks and procedures that 
prevent them a frictionless and easy CX, allowing organizations to reduce costs 
while improving the service experience. Other CJA solutions identify the trends 
that drive customers to interact with a company, allowing the organization to 
address their needs proactively in a more cost-effective manner. An essential 
element of CJA is to capture and understand customer sentiment at every step 
of their journey, as this is an important driver of customer satisfaction and 
churn. CJA solutions provide a massive amount of data about customer needs, 
wants, preferences, buying patterns, preferred channels, etc., which is essential 
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for use in AI initiatives. While CJA provides deep insights into current and 
future customer journeys, it can also be very helpful for identifying ways to 
increase first contact resolution rates throughout an enterprise, not just in the 
contact center. Most of the CJA solutions in the market today are geared to 
addressing data captured in the contact center, as this is a convenient source 
for this information. Based on preliminary research, DMG estimates that CJA 
solutions should pay for themselves in 2 – 4 years, but the ROI will be more 
rapid when these solutions incorporate inputs from additional departments.  

VI.4.3 Customer Relationship Management  

Customer relationship management solutions are often the primary servicing/ 
sales/eCommerce application for customer-facing functions and employees. 
These solutions are intended to be the single repository for collecting, 
maintaining and storing data about a company’s relationship with each 
customer and prospect. Information contained in CRM solutions commonly 
includes: demographics, customer tenure, purchased products and services, 
buying preferences, products of interest, long-term value, inquiries, contact 
history and notes, payment methods, and more. Customer relationship 
management solutions are designed to deliver relevant and personalized 
information, offerings or content for each user and interaction, based on the 
current opportunity, in a manner that is easiest for the individual to consume. 
When CRM solutions are integrated with a contact center infrastructure 
system (ACD or dialer) the incoming or outgoing interaction is delivered to the 
agent – whether a human or a self-service solution – along with content-rich 
information housed in the CRM, to optimize the service experience, improve 
the customer journey and reduce handling times and cost. Recently, leading 
CRM vendors have been enhancing their solutions by adding AI technology to 
improve the delivery of pertinent information, e.g., context-based knowledge 
assets to agents and customers; identifying sales opportunities and making 
product/service recommendations; and providing self-service assistance, 
primarily via native chatbots in digital channels. The addition of new AI 
capabilities in the future will continue to enhance these valuable solutions. See 
Figure 14. 
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Figure 14: Customer Relationship Management 

 
Source: DMG Consulting LLC, January 2022 
 
Use Cases: 

• Optimizing the CX (whether handled by a human or a self-service 
solution) by personalizing each interaction 

• Reducing agent handle time by automatically summarizing and 
dispositioning interactions, eliminating the need for agents to do the 
wrap-up 

• Improving marketing effectiveness and increasing revenue by 
predicting the best methodology, channel and offer to make on a 
customer-by-customer basis 

• Increasing sales with product/service recommendations based on real-
time propensity to buy 

• Preparing agents to optimize the handling of interactions by providing 
them with insights regarding customer intent and current emotional 
state 

• Intelligently automating end-to-end management of the sales pipeline 
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• Providing customer service agents with real-time personalized 
retention offers based on a customer’s relationship, lifetime value, and 
other characteristics 

• Leveraging predictive analytics to improve proactive sales efforts  

• Reducing agent ramp-up times with automated delivery of appropriate 
knowledge assets and training 

• Improving the CX through automated and intelligent resolution of cases  
 
Value Proposition: Customer relationship management solutions are 
intended to be the system of record, giving internal users the data they need to 
effectively interact with and manage the customer or prospect relationship. 
Customer relationship management systems are typically integrated with a 
variety of third-party solutions to bring together the information employees 
need to have a complete view of each customer’s relationship and value to the 
brand. These solutions greatly improve the experience for customers and 
prospects by giving service and sales providers the information they need to 
determine how to best help and interact with each person. However, the 
benefits extend far beyond the substantial reduction in average handle time, as 
the information contained in the CRM solution can be used to create targeted 
marketing campaigns that increase revenue, onboard new customers or 
reduce churn. The data can be used to identify the best channels for reaching 
customers, whether for sales or collections. Artificial intelligence and machine 
learning are being applied to CRM solutions to make them more prescriptive 
in resolving customer issues and predictive in their ability to target the right 
customers and prospects. The CRM vendors are in the early stages of enhancing 
their offerings with AI; most of the work to date has been to optimize the 
performance of existing modules, a trend that DMG expects to continue.  

VI.4.4 Contact Center Performance Management 

Contact center performance management (CCPM) applications are designed to 
give contact center executives and managers the information they need to 
effectively oversee their department and align their goals with those of the 
enterprise. They generate dashboards and scorecards that deliver critical 
insights to managers regarding department and agent performance. These 
applications are intended to provide essential strategic (historical CCPM) and 
tactical (real-time CCPM) metrics and KPIs for managers, supervisors and 
agents to use to help them make good business decisions and take appropriate 
actions. CCPM solutions collect, cleanse, integrate and analyze data from 
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contact center and external applications in order to provide a complete view of 
what is happening in the contact center, and possibly the greater enterprise. 
This allows contact center managers to review only a small number of reports, 
dashboards and KPIs to gain an understanding of their performance, instead of 
looking at reports from dozens of individual systems that are used in their 
department. Contact center performance management solutions are beginning 
to leverage AI technologies, including machine learning and predictive 
analytics. See Figure 15. 
 
Figure 15: Contact Center Performance Management in Action 
 

 
Source: DMG Consulting LLC, January 2022 
 
Use Cases: 
 

• Finding patterns in the data to identify departmental trends and 
opportunities 

• Applying predictive analytics and modeling to pinpoint opportunities to 
improve the performance of the department 

• Projecting the impact of specific changes on agent and customer 
satisfaction 
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• Identifying contact center systems and applications that are 
underperforming 

• Predicting which agents should do a good job and who is struggling or 
likely to resign 

• Determining the specific areas where agents are performing well and 
where they need coaching 

• Identifying performance opportunities and assigning appropriate 
coaching and training courses to agents 

• Determining which agents will perform well in a work-at-home 
environment 

• Conducting sensitivity analysis on KPIs to project the impact of specific 
changes on the department 

• Using data from real-time performance management as input to real-
time guidance/next-best-action solutions 

• Identifying agents who are candidates for new roles in the contact center 
or other departments 
 

Value Proposition: Contact center performance management provides 
quantifiable and qualitative benefits to organizations that use it on a consistent 
basis. From a strategic perspective, CCPM provides a single version of the truth, 
enabling managers to rapidly identify and resolve operational and systemic 
issues, limiting their impact on customers, the department and agents. By 
surfacing issues and trends on a timely basis, CCPM ensures that performance 
opportunities are remedied quickly, minimizing their impact on the brand. 
These solutions use AI-based predictive analytics to model the consequences 
of various factors on the performance of the department and its agents. Real-
time performance management applications provide immediate feedback to 
agents via real-time dashboards and can feed this data into third-party 
applications to trigger next-best-action recommendations, coaching sessions 
and delivery of training content.  

VI.4.5 Automatic Call Distributor 

Automatic call distributor is the traditional name for the routing and queuing 
engine used by contact center infrastructure solutions to send interactions to 
agents for handling. Although the longstanding name continues to be used, 
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today’s ACDs route both voice and digital transactions. Automatic call 
distributors now operate as a universal queue (UQ), centralizing the 
distribution of omni-channel voice and text-based conversations to live agents 
and automated resources (e.g., IVAs). Although ACDs typically incorporate 
some flexible and/or advanced routing capabilities, including skills-based and 
real-time intelligent routing, these solutions are primarily rules-based, and do 
not leverage AI. Currently, the contact center infrastructure vendors (on-
premise and cloud-based) have chosen to offer the more sophisticated 
capabilities, including predictive behavioral routing (see Section VI.3.3), as 
optional add-ons to their core solutions. Automatic call distributors are 
frequently the “front door” to an enterprise and can make or break the CX. 
Having an effective ACD is essential to delivering a consistently outstanding CX, 
and the opportunities to enhance these solutions with AI are extensive. As AI 
is added to the various modules within ACDs, their value and benefits to 
companies will increase along with their effectiveness. See Figure 16. 
 
Figure 16: The Omni-Channel ACD 
 

 
Source: DMG Consulting LLC, January 2022 
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Use Cases: 
 

• Routing interactions to agents based on personality type, behavior style 
and conversation tendencies to improve employee and customer 
engagement 

• Routing customers directly to the best-matched live agent when self-
service is not an appropriate approach (based on verbal cues, customer 
history, complexity of the current issue, present emotional state, etc.) 

• Assessing each completed interaction based on insights captured from 
passive VoC, customer emotion and sentiment, predictive NPS or QM 
scores, etc., to determine if the individual had a good or bad experience; 
if negative, prevent future interactions with this customer from being 
routed to the same agent 

• Automatically adjusting the number of concurrent interactions allowed 
by agent, up or down, throughout the workday, based on current agent 
backlog, quality, frustration, boredom, or other emotions 

• Automatically adjusting agent skill proficiency levels following the 
completion of every interaction 

• Routing “contact center” interactions directly to a back-office employee 
or subject matter expert when they are the best resource to resolve the 
customer’s issue 

• Predicting the customer’s intent based on their digital behavior, e.g., web 
pages visited, social media posts, comments on bulletin boards, etc. 

• Routing up-sell/cross-sell opportunities to the agent most likely to close 
the sale, based on the agent’s current performance in finalizing similar 
deals 

• Improving training efficacy by routing interactions that trainees have 
learned to handle, to provide “real life” experience as soon as possible 
rather than using simulations only 

• Increasing new-agent retention by predicting the level of interaction 
complexity and routing “simpler” contacts to newer employees, allowing 
them to become more proficient and gain confidence 
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Value Proposition: Omni-channel ACDs are necessary to properly route and 
queue interactions to the best resource, whether a group of agents, a specific 
individual or self-service application. Automatic call distributors are a critical 
tool in contact centers as they control the flow and delivery of contacts, 
ensuring that inbound interactions are appropriately distributed. These 
solutions have many features to improve agent productivity, including 
sophisticated routing techniques, an agent desktop for presenting interactions, 
computer telephony integration (CTI) to pop essential customer information 
to agents, wrap-up capabilities, and a lot more. Adding AI technology to ACDs 
will make them smarter and further enhance their ability to route interactions 
to the most appropriate resource. The payback for ACDs has typically been 2 – 
4 years, depending on the features and the volume of incoming interactions. 
Infusing AI into these solutions will improve their ability to properly route 
interactions, automate the wrap-up process, provide next-best-action 
recommendations, and much more. DMG projects that AI will reduce the ROI 
by 6 – 12 months for many contact centers.  

VI.4.6 Dialer/Campaign Management  

Outbound solutions typically support multiple functions, including collections, 
sales, telemarketing, customer service and proactive notifications. At the core 
of these applications is a “dialer,” although today’s outbound solutions include 
outreach capabilities via a number of voice and text-based channels, along with 
the ability to process inbound interactions. Administrators oversee outbound 
activities through campaign management applications that maintain the lists 
of customers or prospects to be contacted, provide regulatory compliance 
features, scrub the contact files based on internal and external do-not-call lists, 
complete interaction dispositioning, and manage customer preferences. 
Inclusion of AI technologies in outbound solutions is currently minimal, as 
these applications continue to rely heavily on rules and workflows. At this time, 
the primary use of AI in dialers and campaign management solutions is 
proactive outreach – initiating outbound conversations with customers in their 
preferred channels (voice or digital), before they have a need to contact the 
brand. (Since the outreach is often performed by IVAs, the AI is typically 
embedded in the self-service application rather than the outbound solution.) 
Although little AI technology is being leveraged by outbound solutions at 
present, the potential to enhance these applications with AI is immense. See 
Figure 17. 
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Figure 17: Outbound Dialing 

 

 
Use Cases: 

• Determining the best time to initiate outreach for each customer or 
prospect 

• Making channel recommendations, including the order of usage and 
appropriate times to attempt contact, e.g., Monday at 9 a.m. via text, 
Wednesday at 2:15 p.m. place a call, etc. 

• Routing the outbound interaction in voice or digital channels to the best 
agent match 

• Predicting the likelihood of customers paying or their intention to let an 
account decline into further stages of delinquency; recommending the 
most cost-effective settlement proposals and when they should be 
offered  

• Proactive outreach to customers with the propensity to churn  

• Suggesting the next product/service to offer during an outbound sales 
interaction 

• Assessing how likely a lead is to convert to a sale 
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• Offering proactive chat on a website 

• Automatically fine-tuning the outbound solution’s pacing to optimize 
resource utilization 

• Enhancing regulatory compliance capabilities 
 
Value Proposition: Outbound solutions with campaign management 
capabilities are highly beneficial for organizations, when used properly and in 
compliance with regulations. These applications typically come with a number 
of intelligent rules-based modules designed to improve their effectiveness in 
reaching the right party in their preferred channel. Despite a number of 
regulations that limit their use, dialing solutions should have a payback of 3 
years or less. There is tremendous opportunity to use AI and ML to convert 
dialers into intelligent outreach solutions. DMG expects to see investments in 
making these enhancements during the next few years.  

VI.5 Contributing AI Systems and Applications for Contact  
Centers 

The top left quadrant in Figure 3, which is referred to as Contributing AI, shows 
IT segments where AI is making significant contributions to the components of 
the solution where it has been added, but not all aspects (or modules) have yet 
to be AI-enabled. There is a great deal of investment underway in these 
solutions to further enhance their AI capabilities and benefits.  

VI.5.1 Robotic Process Automation  

Robotic process automation solutions intelligently automate a wide range of 
front- and back-office activities through the use of software robots, which are 
increasingly created and maintained via low-code/no-code design and 
development environments. Robotic process automation applications help 
contact centers and other enterprise departments augment and optimize the 
efforts of live employees. There are two categories of RPA solutions: attended 
(generally used in contact centers) and unattended (typically deployed in back-
office environments). Attended RPA runs on an employee’s local workstation 
(desktop) and is invoked by a user via context-based screen triggers, an 
embedded screen button or hot key, etc. Attended RPA “works” alongside 
agents, providing them with real-time process guidance and automating 
activities in a faster and more accurate manner than a human could achieve. 
Unattended RPA runs on a dedicated workstation, server, web, mainframe, etc., 
and replaces the need for human workers by fully automating tasks. 
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Unattended RPA applications are invoked by a schedule or timer; a trigger such 
as an email, file or queue task; called up by another application (including IVAs 
that can initiate an automation on a customer’s behalf); or run on-demand.  
 
Robotic process automation solutions may utilize many AI-enabled 
technologies to enhance their cognitive capabilities and improve usability. 
Machine learning provides insight into the processes that are likely to yield 
benefits if automated; deep learning is further improving these capabilities by 
studying and understanding highly complex data sets. Natural language 
processing and NLU are being used by RPA applications to extract customer 
sentiment and intent from text and voice-based interactions to form agent 
guidance and next-best-action recommendations and/or display contextually 
appropriate knowledge assets to assist employees. Computer vision can enable 
RPA solutions to “see” and work with information in other systems and 
applications the way an employee would. Cognitive document automation is 
leveraged to systematize the capture, understanding and integration of 
document-based processes to make sense of text-based communications. 
Artificial intelligence-enabled RPA solutions are “smart” and are getting 
smarter, transforming from handling rules-based non-cognitive tasks to 
identifying and automating opportunities that their human counterparts did 
not even know to consider, in only a few short years. See Figure 18. 
 
Figure 18: Robotic Process Automation 

 
Source: DMG Consulting LLC, January 2022 

Output
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Use Cases:  
 

• Data propagation into multiple screens or systems 

• Self-analyzing existing automations and recommending improvements 

• E-form completion using information from a CRM system or data 
captured directly from the customer using interaction analytics 

• Self-identifying and prioritizing new automation opportunities 

• Launching a knowledge or online help article or document based on the 
context of voice- and text-based interactions 

• Self-creation of automations that are presented to administrators to 
implement (or, when unsupervised ML is leveraged, automatic 
implementation can take place) 

• Providing real-time guidance based on the customer’s current emotion, 
sentiment and propensities, as well as agent behaviors 

• Enhancing WFM solutions to automate administrative processes such as 
attendance, vacation planning and payroll 

• Performing account maintenance (address changes, billing disputes, 
card account activation), account adjustments, fulfillment of customer 
requests, and posting comments in the CRM solution 

• Automatically identifying automation roadblocks along with solution 
recommendations 

• Improving agent compliance with internal and external requirements 
and regulations  

• Delivering next-best-action recommendations or guidance to agents so 
that they know the best up-sell/cross-sell offer to make or how to 
resolve a case 

• Applying computer vision to review applications for completeness and 
automatically moving them to the next step 

• Automatically creating process guidance or intelligent automation 
based on computer vision’s ability to read and learn from documents or 
knowledge assets  



 

 - 62 -       © DMG Consulting LLC 
 

• Enabling IVAs to kick off intelligent automations to complete self-service 
activities for customers, with no human intervention 

• Utilizing computer vision as a “lightweight interface” rather than 
implementing a full system integration 

• Automating the General Data Protection Regulation (GDPR) process 
 

Value Proposition: Applying attended RPA in contact centers to automate 
many of the manual tasks performed by live agents, in addition to delivering 
real-time guidance and/or next-best-action recommendations, will enhance 
employee engagement and empowerment, reduce processing errors, increase 
productivity and improve the CX. Intelligent automation technology, such as 
RPA, can also lessen or eliminate the need for the contact center to pass 
customer inquiries to other departments, as it can automate much of the 
resolution process. This will reduce customer and departmental friction while 
reducing operating costs. Robotic process automation technology can also be 
used in conjunction with IVAs to automate the back-end fulfillment and 
processing of customer self-service requests. When applied on an unattended 
basis, RPA can eliminate the need to have employees involved in processing 
transactions that do not require complex human reasoning, which is the case 
for a surprisingly large amount of back-office work. Given the rate of growth of 
customer inquiries, RPA can help companies to scale their front- (contact 
center) and back-office service departments without adding large numbers of 
human workers. The payback from RPA should be less than one year, as long 
as it is applied to the right tasks. 

VI.5.2 Intelligent Hiring 

Intelligent hiring solutions leverage AI technologies to assist organizations in 
expediting, improving and managing the candidate screening, selection, and 
onboarding process. These capabilities are especially important for contact 
centers, which have historically experienced high attrition rates, frequently 
over 100% annually, and are being further impacted by the Great Resignation 
in the US. Intelligent hiring solutions assess multi-dimensional aspects of a job 
candidate, beginning with an automated capture of their application or resume, 
and continuing through a virtual voice or video interview. Since the solution 
conducts the interview and any applicable assessments or tests virtually 
(without human intervention), these capabilities are available to candidates 
24/7/365, providing tremendous flexibility and convenience to job seekers 
and the companies that use them.  
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Intelligent hiring solutions utilize AI technologies, including NLP, ML and 
analytics, to gather data regarding the skills, attributes and capabilities 
exhibited by the organization’s current top performers. The application applies 
this intelligence, along with predictive analytics technology, to make hiring 
recommendations for candidates who are likely to be successful in the role. 
And, once the employee is onboarded, these solutions leverage analytics and 
ML to gather and assess insights about newly hired personnel, which are 
incorporated back into its model to continuously improve future hiring 
practices. See Figure 19. 

Figure 19: Making Hiring Intelligent  

 
Source: DMG Consulting LLC, January 2022 
 
Use Cases: 
 

• Improving employee satisfaction by selecting individuals who are well 
suited to be agents 

• Enhancing the CX by staffing customer-facing positions with candidates 
who possess the attributes that customers value  
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• Increasing agent retention by hiring candidates who have the skills that 
are identified in tenured top performers  

• Assessing candidate language and communications skills, including 
fluency, proficiency and comprehension, without human intervention, in 
an unbiased manner, 

• Reducing drain on HR and hiring managers by automating the process 
of screening and interviewing candidates  

• Allowing companies to hire agents virtually, which is a best practice for 
work-at-home positions 

• Developing pertinent assessments, quizzes and tests for candidates, to 
be conducted automatically by the solution, further reducing the burden 
on HR and/or the hiring manager 

• Providing round-the-clock flexibility for candidates to interview, 
whenever they are available  

• Continuously improving future hiring practices through the use of ML 

• Identifying candidates who are the best fit for the contact center’s 
culture, as well as the work  

• Utilizing the intelligent hiring solution’s workflow management 
capabilities to improve the end-to-end hiring process 

 
Value Proposition: COVID-19 changed many aspects of the business world, 
including the expectations of employees. Allowing staff to work at home, which 
became a necessity for the majority of companies in 2020 due to the pandemic, 
is now considered a requirement for most workers, even though many 
executives strongly prefer having their employees work in an office. This is 
particularly the case for contact centers, where most leaders did not believe 
that agents could work productively outside of the office. The rules have 
changed, and contact centers that do not support work at home, or minimally 
hybrid (a combination of working at home and on-site) environments are 
finding it increasingly difficult to hire and retain agents. Companies need 
flexible solutions to support a virtual workforce, including systems that allow 
them to hire and onboard agents and other employees (supervisors, QM 
specialists, WFM administrators) regardless of where they are based. 
Intelligent hiring solutions were already garnering interest from often 
overwhelmed hiring managers in contact centers and HR before the pandemic, 
but since the beginning of 2020, these solutions have become “must-haves,” 
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particularly for large contact centers with high turnover rates. Artificial 
intelligence plays an essential role in these solutions, which are designed to 
fully automate much of the hiring and onboarding process, making it easier and 
more convenient for the hiring staff and candidates. But this is just one aspect 
of what makes these solutions valuable. Another feature is their ability to 
identify the skills that make agents successful. The benefits of these 
applications are many and include: improving productivity of hiring managers; 
increasing agent retention and engagement; enhancing the onboarding 
process; allowing companies to hire agents virtually, regardless of where they 
are based; and improving the CX. An effective intelligent hiring solution should 
pay for itself in 12 – 24 months, depending on the size of the contact center.  

VI.5.3 Desktop Analytics 

Desktop analytics (DA) solutions perform multiple functions in contact center 
and back-office environments. Their primary purpose is to monitor, track and 
analyze employees’ desktop activities, including applications used, 
transactions processed, and time spent in each application – down to each click 
and keystroke. These solutions are intended to ensure agents are following 
best practices and are using their desktop tools and resources properly. 
Desktop analytics applications can also provide management with insights into 
system performance, delays, outages and issues that impede employees from 
performing tasks. Additionally, these applications can be used to provide real-
time guidance and next-best-action recommendations to contact center and 
back-office employees, and can automate some manual tasks performed by 
employees on their desktops. 
 
Desktop analytics solutions can leverage a number of AI technologies, 
including NLP and predictive analytics, to understand customer intent and 
propensities (e.g., to buy, pay, churn, etc.), enabling them to deliver real-time 
guidance or next-best-action recommendations or context-based knowledge 
assets to an employee. Other AI capabilities, such as computer vision (to read 
screens and documents), machine learning, and automation, are used to 
complete tasks automatically on an employee’s behalf. Predictive analytics and 
ML are increasingly being applied so the solution can self-identify future 
opportunities to automate employee activities. See Figure 20. 
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Figure 20: Desktop Analytics 

 

 
Use Cases: 

• Automatically monitoring system error logs and running diagnostics to 
proactively identify system issues 

• Enhancing transaction accuracy and decreasing interaction handling 
time through the use of automation 

• Reducing agent after-call work time by automating system notations, 
dispositions and follow-up activities 

• Improving customer satisfaction by ensuring follow-up activities are 
completed correctly and in the committed time frame 

• Increasing sales and collections with next-best-action recommendations 
for the right product/service or settlement proposal to offer based on 
customer propensities  

• Automatically assigning coaching and/or eLearning content based on 
employee behaviors and performance 
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• Reducing non-compliance risk by providing real-time guidance, alerts 
and scripts directly to agent desktops during interactions 

• Identifying and monitoring interactions for potentially fraudulent 
activity 

• Delivering knowledge-base articles in real time, based on the context of 
an active interaction 

 
• Finding automation opportunities that humans do not know to look for 

 
Value Proposition: Desktop analytics solutions go beyond the capabilities of 
screen capture applications used for QM in contact centers, to provide insights 
into how agents are using their desktop servicing applications, as well as how 
these solutions are performing. Desktop analytics technology was initially used 
by IT to track the performance of operating systems. Because it could operate 
with minimal impact on network bandwidth, it was introduced into contact 
centers and then back-office departments to monitor employee activities. 
Desktop analytics is a foundational technology for real-time guidance solutions 
and is also being used to automate the process of tracking the flow of work into 
and out of back-office departments. The value and benefits of DA come from its 
oversight capabilities; as it tracks everything employees do at their desktop; it 
is aware when agents do not follow the right steps and can provide them with 
guidance in order to complete tasks correctly and speed up their handling. It is 
also used to identify when operating systems are slow or malfunctioning and 
to notify IT so that the issues can be resolved on a timely basis. Additionally, 
DA automates manual tasks that are performed more accurately and quickly 
by computers. The payback for DA typically ranges from 2 – 4 years, based on 
how it is applied and the number of employees using it.  

VI.5.4 Knowledge Management  

Knowledge management is a process for authoring, collecting, organizing, 
presenting, maintaining and storing information in a manner that is readily 
accessible and easily consumable by all constituents in an organization. It can 
include information from internal (databases, documents, manuals, training 
programs, policies, procedures, best practices, employees, etc.) and external 
(the Internet, customers, etc.) sources. The objective of a KM solution is to 
create a single source for all enterprise knowledge, also known as “one version 
of the truth.” This resource can be accessed by internal employees and systems, 
as well as by customers through self-service applications. The solution renders 
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the data in the form most appropriate for each audience and channel and limits 
presentation to what each user needs to know. 
 
Knowledge management is one of the first contact center solutions to have 
included and applied AI. KM applications leverage NLP, computer vision, ML, 
predictive analytics, and other AI technologies to optimize search capabilities; 
“read” screens and documents; interpret images and pictures; identify missing 
or out-of-date content; make automated recommendations for new or updated 
content; and more. However, the reason why adoption of KM has picked up 
greatly in the last few years is because companies have begun using KM 
solutions as repositories or sources of information from which to feed other 
applications that use ML. Enterprise systems that apply machine learning to 
improve their performance need large datasets to find patterns and identify 
new issues, approaches, answers, etc. See Figure 21. 
 
Figure 21: Knowledge Management  
 

 
Source: DMG Consulting LLC, January 2022 
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Use Cases: 
 

• Delivering the right answers based on the type of user, e.g., agent, IVA, 
back-office employee or customer, in an appropriate format via 
optimized search 

• Reducing agent handling time by delivering knowledge assets – e.g., 
articles, scripts, forms, etc. – based on customer conversations, screens 
or fields accessed, websites viewed, etc., in real time 

• Improving the customer self-service experience by proactively 
delivering content based on intent or context 

• Enhancing self-service experiences by learning what KM content is 
negatively perceived by customers, to enable it to be improved (or 
removed)  

• Automating identification and notification of missing content, or content 
gaps, to enable users to remediate quickly 

• Automatically removing out-of-date content, and notifying solution 
administrators 

• Self-creating content to replace out-of-date or missing information 

• Gaining best-practice insights through the inclusion of user sentiment in 
reports to better understand how constituents respond to various 
knowledge assets  

• Reducing time spent by administrators to link content through the use 
of automatic content clustering 

• Using automated feedback from unstructured external resources to 
inform knowledge authors to create curated internal content based on 
external information 
 

Value Proposition: Knowledge management is experiencing a resurgence and 
its most rapid period of growth due to the adoption of AI. Knowledge 
management, which is intended to be the single source of enterprise 
knowledge, is being used to seed AI initiatives in many companies and is 
helping to increase the volume and accuracy of enterprise data. When 
employees were driven out of the office due to the pandemic, knowledge bases 
grew in importance, as they provided a source for the information agents 
needed to help customers and could as easily be accessed on-site or from home. 
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Knowledge management solutions that use ML and neural networks can be 
effective at helping users rapidly locate requested information, as well as 
identifying and filling knowledge gaps. Context-sensitive KM solutions can 
automatically bring up information when an agent hovers over a data field for 
a predefined amount of time. Even better, intelligent KM solutions can deliver 
the data in the manner most appropriate to meet the needs of each constituent 
– employees, customers, partners, etc. The payback from KM varies based on 
how widely it is used throughout a company. Given the increasing demand 
from customers for self-service applications, which are often supported by 
knowledge bases, as well as growing internal needs, the payback from KM is 
expected to be 18 months to three years.  

VI.5.5 Voice Biometrics 

Voice biometrics (VB) technology applies algorithmic formulas to the unique 
features (e.g., language, accent, pitch, tone, etc.) and physical characteristics 
(e.g., shape of larynx, lips, mouth, teeth, etc.) of an individual’s voice to create a 
one-of-a-kind, non-replicable voiceprint for the purpose of identification and 
authentication. The technology uses live audio streams or recorded 
interactions to create and “enroll” an individual’s voiceprint in the system. 
Future live conversations are compared to the stored voiceprint to 
authenticate the speaker in real time. Depending on the method used by the 
voice biometrics solution, voiceprints can be text-dependent – created based 
on specific words or phrases the speaker is prompted to utter (active VB), text-
independent, based on free-form conversation (passive VB), or both. 
Regardless of the method used, the resulting voiceprint is a mathematical 
representation of voice features; it is not a recording and cannot be played, 
listened to, replicated, reverse-engineered or used outside of the system in 
which it is created. 

Increasingly, voice biometrics algorithms are based on machine learning, 
which enables the solutions to become more accurate with each conversation 
and also provides the capability to self-tune. Inclusion of NLP and NLU 
technologies in voice biometrics applications allows them to determine 
customer intent and emotion, which can be passed on to the agent, along with 
authentication information. Artificial intelligence is also improving voice 
biometrics’ ability to detect spoofing attempts, such as the use of recorded or 
synthesized voices. Voice biometrics, which depends on what a person is, not 
what a person knows, can be used externally to identify and authenticate 
customers, as well as internally, to verify employees. See Figure 22. 
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Figure 22: Voice Biometrics 

 

 
Use Cases: 
 

• Reducing agent talk time by identifying and authenticating the customer 
prior to delivering an inbound voice-based interaction 

• Ensuring sales representatives and collectors are speaking to the right 
party during outbound conversations 

• Improving the CX by passively verifying customers without asking 
security questions, requesting personal identification numbers (PINs), 
etc. 

• Enhancing the CX by sharing information about the customer’s intent 
and emotional state with the agent along with the interaction 
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• Improving the security of customers’ private information by requiring 
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• Verifying that remote employees (rather than someone else in their 
household) are the individuals handling customer interactions  

• Verifying conference/video call attendees 

• Authenticating parolees and prisoners under house arrest; identifying 
callers to/from prisons 

• Reducing insurance and social services fraud through proof-of-life 
authentication 

 
Value Proposition: Voice biometrics is used to actively or passively identify 
and verify speakers participating in inbound or outbound contact center 
conversations, as well as employees working throughout enterprises. Voice 
biometrics technology can reduce the customer authentication process by 20 
– 45 seconds and enhance the experience for both customers and agents. It 
does this by allowing a caller to get right to the point, instead of having to spend 
a significant portion of the call on a verification process that is necessary (for 
security and privacy protection) but often perceived as annoying for everyone 
involved. This technology has also proved to be effective in verifying that work-
at-home agents, and not someone else in their house, are handling inbound and 
outbound voice interactions. When NLP and NLU technology is added to a VB 
solution, they improve the conversation by giving agents useful information 
about each person’s intent and emotion. Artificial intelligence-enabled voice 
biometrics reduces the risk of fraud by preventing fraudsters from spoofing 
the solution with recorded and synthesized voices and by identifying their 
voiceprints for future risk mitigation. The biggest challenge to the adoption of 
voice biometrics technology has been getting customers to register their 
voiceprints, which is why the passive method is increasing in popularity. 

VI.5.6  Voice-of-the-Customer/Surveying 

Voice-of-the-customer/surveying solutions collect, analyze and report 
feedback from multiple parties, including customers, prospects, employees, 
and other constituents who have a vested interest in a brand or organization’s 
products, services, performance or perception. Surveying applications, 
sometimes referred to as enterprise feedback management (EFM) solutions, 
can be used to gain insights into the voice of the customer, and the voice of the 
employee (VoE). Surveying solutions address feedback that is directly solicited 
through omni-channel surveys and passively collected from the analysis of 
voice and text-based interactions, social media posts, online reviews, 
community forums, etc. Findings from this feedback are used to improve the 
CX and enhance employee engagement and can be shared across enterprise 
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departments to improve the way companies develop and implement policies, 
procedures, products and services. These solutions provide a snapshot of 
current performance and, when compared to previous surveys or interactions, 
point out what’s changed and what still needs to be fixed. 

The more advanced surveying solutions utilize AI technologies to capture and 
analyze feedback, predict the likelihood of future behaviors, and use this 
information to proactively interact with customers. Speech-to-text 
transcription, NLP and NLU are leveraged to structure conversations, 
understand sentiment and emotion, and automatically uncover trends. 
Predictive analytics is applied to understand the propensity for customers to 
recommend a company, add or remove products/services, or churn, as well as 
the likelihood of employees to attrite. Once issues are identified, automation 
can direct the flow of follow-up activities with the appropriate individuals in a 
timely manner. Additionally, machine learning can be utilized to continuously 
improve the accuracy of these applications and their findings. See Figure 23. 

Figure 23: Surveying  

 

Source: DMG Consulting LLC, January 2022
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Use Cases: 
 

• Improving the CX by leveraging VoC insights captured both directly and 
passively  

• Enhancing the CX in real time by using information gleaned from a 
surveying solution to personalize each customer touch 

• Predicting customer satisfaction or NPS based on customers/contacts 
with similar characteristics, without requiring the customer to 
participate in a “survey” 

• Optimizing survey response rates by predicting the right survey vehicle, 
number and types of questions, channels and delivery frequency 

• Proactively attempting to retain customers who indicate a propensity to 
churn 

• Engaging agents and helping them become customer advocates by 
providing tools that deliver insights into customer preferences and 
emotions 

• Mitigating potential social media issues by proactively addressing 
negative posts, ratings, etc. 

• Improving employee retention by proactively working with agents or 
other employees who are predicted to be at risk for attrition 

• Combining feedback from VoC and VoE initiatives to obtain both an 
internal and external view of the organization’s performance and brand 
perception in the market, as well as to enhance products and services 
offered 

 
Value Proposition: Surveying/VoC solutions have traditionally been utilized 
to collect, analyze and share solicited feedback regarding products, services 
and brand perception. These applications are also used to capture and measure 
employee satisfaction. Over the years, VoC offerings have been enhanced with 
the addition of interaction analytics to enable them to passively capture and 
understand implicit insights in social media and other text-based feedback and 
spoken comments. The more feature-rich surveying solutions apply a variety 
of AI capabilities – NLP, NLU, ML, and more – to keep abreast of the broader 
trends that impact their brand and to enable them to deliver a personalized 
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experience to each customer. When insights and findings are applied on a 
timely basis, they can improve customer (and employee) retention and 
positively impact the bottom line. While the numbers vary based on many 
factors, it is 4+ times more expensive to acquire a new customer than to retain 
an existing one. Feedback from VoC solutions can enable companies to deliver 
a personalized CX and can fuel proactive outbound campaigns intended to 
enhance relationships. When used on a passive basis to monitor social media, 
VoC applications can literally impact stock price, as they position a company to 
rapidly identify and address negative sentiment, reducing or preventing 
potential impacts.  
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VII. The Contact Center AI Journey 

There is no single best practice for getting started with AI. Just as every 
customer wants to do things their own way and follow their own journey, the 
same can be said for how companies approach AI. In an ideal situation, a 
company will set up an AI Center of Excellence (COE), staffed with experts and 
resources to assist departments with these initiatives. See Figure 24. The COE 
will provide information about and access to AI technologies, as well as a 
relevant data repository that is properly tagged to support each initiative. This 
approach is potentially highly beneficial, as it helps departments avoid making 
some common mistakes and enables them to build a data repository that 
contains the information needed to optimize AI.  
 
Figure 24: AI Center of Excellence 
 
 

 
 

Source: DMG Consulting LLC, January 2022 
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center leaders who want to start an AI initiative to touch base with their AI COE 
to determine whether internal resources are available to assist them in moving 
forward. If so, take advantage and get on their calendar. However, if the AI COE 
is backlogged, request access to the data repository and ask your vendor for 
help in beginning the project. As AI-based capabilities are being embedded in 
all contact center systems and applications, the sooner you learn to use them, 
the better it will be for your department, customers and employees. 

VII.1 The Contact Center Maturity Model  

Figure 25 presents a view of how DMG expects contact centers to evolve during 
the next 15 years. This figure lays out the phases that contact centers are 
expected to undergo as they transition from reactive operating environments, 
which is what the majority of them are today, to AI-enabled predictive service 
environments. Each contact center will change at its own pace; some will 
experience all of the phases, while others will leapfrog over one or more stages. 
What is known is that AI will play an elemental role in helping all contact 
centers transform.  
 
Figure 25: Contact Center Servicing Phases and Time Frames 
 

 
Source: DMG Consulting LLC, January 2022 
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The last two years have brought about more change in contact centers than in 
the prior 10 – 15 years combined. When companies were required to send all 
of their employees home due to the pandemic, contact centers were very 
successful in handling this transition while remaining online and highly 
productive. The outstanding job contact centers did in assisting customers in 
the early days of the pandemic caught the attention of corporate executives, 
who are finally showing an interest and appreciation for the job they do. While 
contact centers were fortunate to have access to the necessary technology to 
perform their jobs from their homes (as well as from the office), it’s time for 
the industry to undergo a series of transformations to properly position it for 
the future. The needed shifts are: 
 

1. From cost center to profit center 

2. From phone center to omni-channel contact center 

3. From blame point to chief customer officer 

4. From agent to customer relationship advocate 

5. From basic systems to AI-enabled systems and applications 
 
Artificial intelligence is in its early days in contact centers but is already making 
many contributions. As AI technology improves and users get better at 
applying it, the uses and benefits will rapidly expand, as reflected in Section VI 
of this Report. Below is a description of the phases that contact centers are 
expected to undergo between 2021 – 2036. 

VII.1.1 Reactive Contact Centers, 2021 

Currently, most contact centers are reactive organizations that do not take 
advantage of the real-time opportunities that customers and prospects present 
every time they reach out. This has been the case since these departments were 
started because agents are trained to apply policies and procedures that look 
backwards and, at best, are geared to fix the issues presented to them by each 
customer. Contact centers are not designed to take corrective action to address 
the systemic problems that caused the underlying issues generating customer 
complaints, nor are they effective at anticipating what’s coming next. In 
reactive contact centers, agents have limited influence over anything that 
happens with customers outside of the contact center. As contact centers 
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typically handle only 20% – 30% of customer contacts, the ability for this 
department to impact the overall customer journey is limited.  

VII.1.2 Responsive Contact Centers, 2022 – 2025  

Driven by the digital transformation, responsive contact centers will be 
dedicated to meeting customers in their preferred channels. In these contact 
centers, customers will have options for how they interact with a business, 
starting with whether they want to use self-service applications or converse 
directly with a live agent. The primary goal of these contact centers will be to 
provide service that is highly responsive to the needs of their customers and to 
prioritize the CX. From a practical perspective, this means that these contact 
centers will be dedicated to fully resolving customer issues during the first 
contact. This will require major changes in all aspects of how agents interact 
with customers – servicing strategy, policies, procedures, KPIs and systems. In 
responsive contact centers, agents will be encouraged and recognized for 
taking initiative and ownership on behalf of their customers.  

VII.1.3 Real-Time Contact Centers, 2026 – 2030  

In real-time contact centers, leaders will appreciate the need to deliver a 
frictionless and easy experience to customers, even when this means putting 
customer needs before those of their enterprise. There are going to be many 
enhancements in contact centers during the next few years as companies 
attempt to improve the customer and agent experience. These changes will be 
important steps in building contact centers of the future, but they will require 
more time and effort than people expect. DMG predicts that it will take until 
2026 for the technology and best practices to become mature enough for 
contact centers to apply them and take advantage of the real-time nature of 
“conversations,” and it will take a few more years for them to be widely 
adopted. AI technologies will contribute to improving the real-time capabilities 
and other related enhancements in many of the contact center applications.  
 
Contact centers will have the ability to personalize live and self-service 
interactions, enabling organizations to meet their customers/prospects in 
their preferred channel(s) and to pivot with them as they move throughout the 
company. Enterprises will have insights into the customer journey, which will 
enable them to identify optimization opportunities, take corrective actions for 
each customer/prospect, and address the underlying causes of customer 
friction, regardless of where it happened in the organization. DMG estimates 
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that it will take close to 10 years before AI-enabled customer journey analytics 
solutions are positioned to automate much of this process.  

VII.1.4 Proactive Contact Centers, 2031 – 2035  

When a customer/prospect reaches out, the best practice will be to kick off the 
interaction by addressing or fixing what drove them to contact the company. 
However, if the company goes proactive, the volume of these types of inquiries 
will drop precipitously, freeing agents to become customer advocates or 
relationship builders. And, even in situations where customers/prospects need 
help addressing an issue, when there is fraud on an account, for example, 
companies that anticipate the issues that need to be handled during the first 
(and hopefully only) conversation on this topic will be ahead of the game.  
 
While this sounds like an obvious direction, it has proven to be an elusive goal 
for a majority of enterprises and their service organizations for the past 50 
years. It will not be easy for companies to transform into proactive service 
providers that are able to fix underlying issues while delivering a highly 
personalized experience regardless of the channel and point of contact, but it’s 
the right goal. Given how difficult it has been for contact centers to incorporate 
digital channels, it’s clear that making more substantial changes will require a 
great deal of effort, investment and senior management support.  

VII.1.5 Predictive Contact Centers, 2036  

A predictive contact center is a new concept, direction and service philosophy 
for companies. Predictive contact centers will use AI, analytics, automation and 
other technologies to enable their live and automated agents to accurately 
anticipate the underlying cause and proper resolution for each customer 
situation, along with insights about helping them in the future. These service 
organizations will be able to reach out to customers, even if a problem has not 
yet arisen, if that is determined to be the optimal approach. The actions taken 
by the contact center will be AI-driven, altering the dynamics of the entire 
customer/enterprise relationship. Companies that adopt a predictive service 
culture will handle each customer based on their needs and wants and their 
value to the company.  
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VII.2  Role and Contributions of AI in Contact Centers 

Figure 26 shows the role AI technologies will play and the contributions they 
will deliver during this 15-year transition. The more AI intensity, the smarter 
the solutions. When AI is combined with automation and analytics, it gives 
companies the intelligence to drive a new era in servicing. Another way to look 
at this is to consider that there will essentially be a new generation of AI, 
automation and analytics entering contact centers every 3 – 4 years. This will 
happen because AI technology is designed to enhance itself, giving contact 
center and CX leaders advanced capabilities that most of us cannot yet imagine.  
 
Figure 26: AI’s Contribution in Contact Center Systems and Applications, 

2021 – 2036  
 

 
Source: DMG Consulting LLC, January 2022 
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VIII.  Final Thoughts 

The potential of AI is awe-inspiring, and while these technologies are in their 
early days, they have already demonstrated their ability to function as a change 
agent in contact centers, customer service departments, CX functions and sales 
organizations. Artificial intelligence, particularly when combined with 
automation and analytics, has the potential to fuel the generational leap 
necessary to transform today’s service and sales organizations into the 
intelligent, sensitive, empathetic and predictive departments that customers 
everywhere want and expect. It’s a challenging but necessary direction for all 
companies and organizations (private and public) that appreciate that 
delivering an outstanding and personalized experience throughout all 
touchpoints in each customer journey, cost effectively, is a strategic imperative. 
But there is much more to the story.  
 
While AI fuels one’s imagination with visions of computers taking over the 
world, when it comes to service, sales and CX, consumers are already thrilled 
to interact with intelligent self-service solutions that can handle a majority of 
their requests yet have the sensitivity to know when to transfer them to a live 
agent. Contact center leaders appreciate AI’s ability to match customer 
personality and communication styles to the best-suited agent. Artificial 
intelligence is enabling companies to give their agents the scheduling flexibility 
they are demanding, and it’s improving companies’ ability to deliver the service 
experience their customers expect while enhancing employee engagement, 
one application at a time. 
 
Contact center and other service leaders no longer have a choice of whether 
they will migrate to AI-based systems and applications. The world has spoken 
and made it clear that the current poor level of service and support is not 
acceptable. During the last 5 years, executives world-wide have invested 
millions to improve service but to no avail, as it’s getting worse, not better. 
Executives are aware that doing more of the same, such as throwing additional 
agents with the same skills and antiquated tools at the problem, is not going to 
work out well for them or their customers. The best way out of the service rut 
is to alter the servicing experience, and AI is the key to the transformation.  
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Appendix A: AI Terms and Technologies 

Algorithm – a mathematical formula used in calculations to make predictions 
based on analyzed data. In artificial intelligence, algorithms are used by 
machine learning programs to figure out answers to questions and/or 
complete a specified task or target function. 

Artificial conversational entity (ACE) – a computer program that simulates 
conversation with humans via voice or digital channels; also known as a 
chatbot, chatterbot, intelligent virtual agent, talk bot, virtual agent, virtual 
personal assistant, etc. 

Artificial intelligence (AI) – a branch of computer science focused on the 
development of computer programs and machines to solve complex problems 
by simulating behaviors associated with intelligent beings. Specific capabilities 
include learning, reasoning, problem-solving and self-correction. 

Artificial Intelligence Markup Language (AIML) – an open-standard 
programming language used to create artificial conversational entities. 

Avatar – the graphical illustration of a human used to represent a person or an 
“agent” in AI programs. 

Clusters – organized groups of data that display similarities or patterns 
identified by unsupervised AI learning programs.  

Cognitive computing – computer platforms that leverage AI technologies, 
including machine learning, deep neural networks, natural language 
processing, natural language generation, data mining, and more, to deliver 
iterative, contextual systems to simulate human thought processes and work 
alongside people (human-computer interaction).  

Computational learning theory – a branch of AI focused on the study of 
machine learning algorithm design and analysis. 

Computer vision – a field of AI that enables computers to “see,” process, 
understand and interpret visual inputs the way humans do. Computer vision 
heavily leverages deep learning and deep neural networks to increase 
accuracy.  

Conversational user interface (CUI) – an intelligent interface that uses verbal 
or text-based conversation to tell a computer what to do. Unlike graphical user 
interfaces (GUIs), which require the use of clicks, taps, swipes or specifically 
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worded commands (computer “conversation”), CUIs mimic human 
conversation to comprehend the meaning and intention of words through 
voice technologies and natural language understanding. 

Data mining – use of computers to process large data sets for the purpose of 
knowledge discovery. Data mining uncovers patterns, trends and relationships 
that would otherwise remain hidden, with the goal of extracting useful 
information to make predictions. 

Deep learning – an advanced subset of machine learning that uses multiple 
layers of calculation and specialized algorithms to model, study and 
understand highly complex data sets.  

Deep neural networks (DNNs) – neural networks that include multiple hidden 
layers. Unlike neural networks, that have a limited focus and require specific 
data and algorithms, DNNs can solve more complex problems because they can 
analyze and transform data and “think” more creatively. DNNs continuously 
learn, without the need for human intervention, and automatically apply the 
acquired knowledge to new tasks. 

Dialog management – methods and procedures designed to handle 
conversations between humans and computer systems in a natural way. Dialog 
managers govern the way information is exchanged and play a major role in 
database access and system action prediction, which impact the user’s ability 
to complete tasks supported by the system. 

Disambiguation – a complex part of NLP that leverages statistical models, 
frequently powered by machine learning, to determine the most probable 
meaning of a word or phrase according to its context; can also be referred to as 
word sense disambiguation (WSD). 

Expert system – an AI-based computer program designed to emulate the 
decision-making ability of a human expert in a particular field or domain, e.g., 
medicine. Expert systems simulate judgment and solve complex problems by 
reasoning, based on the knowledge of a subject matter expert converted into 
software code. 

Human-readable knowledge base – enables the storage and retrieval of 
documents, manuals, white papers, answers to frequently asked questions 
(FAQs), etc., in a format readable by people. Human-readable KBs generally 
utilize a search engine to locate information, or can be interactive and 
automatically lead users to the sought-after documentation. 
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Intelligent virtual agent (IVA) – a system that utilizes artificial intelligence, 
machine learning, advanced speech technologies, deep neural networks and 
predictive analytics to simulate live and unstructured cognitive conversations 
for voice, text or digital interactions, generally via a digital persona. IVAs 
continuously learn based on data inputs from each new interaction, 
assimilating the acquired knowledge and leveraging it in future interactions. 
IVAs, which are sometimes referred to as intelligent virtual assistants, 
chatbots, voice bots or similar names, are typically external-facing self-service 
solutions for customer use. (See Virtual Assistant.) 

Knowledge base (KB) – a database for the collection, organization, sharing and 
retrieval of information. Knowledge bases range from basic document 
repositories that provide topical indexes, to interactive and context-aware 
databases that respond to input provided by the user. Knowledge bases 
structured around AI can find solutions using data from previous experiences 
that has been stored within the KB and, based on this insight, deliver intelligent 
content. 

Knowledge engineering – a core part of AI research referring to the technical, 
scientific and social features of developing, maintaining and utilizing 
knowledge-based systems. 

Knowledge management (KM) – strategies, processes and systems used by 
organizations to identify, capture, evaluate, structure, leverage, store, retrieve, 
share and create their information assets in a manner that is readily accessible 
and easily consumable by all constituents. This may include databases, 
documents, policies and procedures, etc., in addition to the explicit and tacit 
knowledge of individual workers.  

Machine learning (ML) – a subgenre of AI focused on the process in which a 
computer learns through experience rather than additional programming. 
Machine learning’s method of analysis uses statistical algorithms to identify 
clusters and other patterns in unstructured data. Predictive algorithms are 
designed to learn how to complete a task more effectively and efficiently based 
on past performance. Machine learning can be fully aided by humans 
(supervised), entirely automated (unsupervised), or a combination of both 
(semi-supervised). (See Semi-Supervised Learning, Supervised Learning and 
Unsupervised Learning.) 

Machine-readable knowledge base – database that stores knowledge in a 
system-readable format rather than a human-readable format. AI programs 
apply automated deductive reasoning to machine-readable KBs to access the 
information needed to provide a solution to a task or question.  
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Natural language generation (NLG) – computer-generated written or spoken 
language that is understandable by humans. NLG is a machine learning 
algorithm intended to produce language that is comprehensible and human-
sounding (e.g., responses from an IVA) and indiscernible from human-
generated language. 

Natural language processing (NLP) – enables computers to understand the 
intent behind text or voice commands. Natural language processing is used to 
improve human-computer interfaces and enhance machine understanding of 
human language. It powers speech recognition, e.g., spoken commands to IVAs 
or VAs, as well as text recognition capabilities for sentiment analysis in emails, 
chats or social media content. More advanced NLP can “learn” to detect context, 
sarcasm, humor or other human emotions. 

Natural language understanding (NLU) – a subtopic of NLP dealing with a 
machine’s ability to process and comprehend spoken or written natural 
language (instead of programming language), to determine meaning and 
appropriate responses.  

Neural networks – AI learning models based on the biological neural networks 
in the human brain. Neural networks incorporate deep learning to solve tasks 
that are too complex for traditional computer programming. Multiple types of 
neural networks exist and have different “strengths,” such as: convolutional 
networks – for image recognition; deconvolutional networks – to transform a 
written or spoken command into an image; or recurrent neural networks – for 
speech and handwriting recognition. (See Deep Neural Networks) 

Predictive analytics – utilizes machine learning, data mining and statistical 
techniques to analyze historical and current data to identify relationships, 
patterns and trends. From this data, a predictive model can be built to 
anticipate the likelihood or probability of future events, propensity of 
behaviors or occurrences, as well as their potential impact. 

Reinforcement learning – a type of machine learning that analyzes data and 
results to “learn” if the outcome was desirable or not, based on the reward 
signal or negative reinforcement it receives.  

Robotic process automation (RPA) – software that leverages machine learning, 
workflow and other technologies to automate the processing of tasks, initiate 
actions, and communicate with other systems or employees. These software 
robots emulate the processes performed by human workers and can be trained 
to adapt to changing conditions, anomalies and new situations.  
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Robotics – a branch of AI that focuses on the design and construction of 
physical or software robots. 

Semantic analysis – an area of NLP that deals with understanding human 
language in a cultural context. Use of semantic analysis allows computers to 
better comprehend the meaning of sentences that include idioms, metaphors, 
jargon and other ambiguous figures of speech found in natural language. 

Semi-supervised learning – a type of machine learning that takes advantage of 
the strengths of supervised and unsupervised learning. Semi-supervised 
learning makes use of labeled data (more structured, often more expensive, 
and frequently less available), as well as unlabeled data, to improve supervised 
learning tasks. A small amount of labeled data is used as a starting point, after 
which the system accepts and learns from the large volume of readily available 
unlabeled data. 

Speech recognition – a sub-field of computational linguistics focused on the 
processing of spoken words and converting them into text. Also known as 
automated speech recognition (ASR) and speech-to-text (STT), speech 
recognition identifies what words were spoken, while NLP determines their 
meaning. 

Supervised learning – a type of machine learning directed or supervised by 
humans, which uses specific or labeled data sets to achieve pre-set outcomes. 
Supervised learning is more limited than other types of machine learning. 
Although supervised learning applications “learn” how to perform designated 
tasks more efficiently as time goes on, they do not go beyond the parameters 
set by the human supervising the outcome.  

Tagging – a stage of NLP that automatically assigns words into parts of speech 
(e.g., noun, verb, adjective, etc.) or determines other semantic information. Due 
to ambiguity in language, tagging assesses the word, its definition and context 
(e.g., relationship with adjacent or related words) in the phrase, sentence or 
paragraph, prior to classifying it.  

Training data – initial data sets provided to machine learning programs to 
begin the “learning” pattern identification process.  

Turing Test – the gold standard for determining a machine’s ability to exhibit 
true intelligence. Developed by computing pioneer Alan Turing, this test 
assesses if a machine can mimic human behavior to the point that another 
human or computer cannot distinguish a difference. If so, the computer passes 
the Turing Test and is considered intelligent. 
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Unstructured data – any data that does not have a recognizable structure or is 
not organized in a pre-defined manner. Unstructured data is raw, appears to 
be random and unconnected, and can be textual or non-textual.  

Unsupervised learning – a type of machine learning that requires little or no 
human supervision. Unlike supervised learning, there is no pre-set outcome; 
the algorithm or system analyzes unlabeled data, finds patterns, identifies 
correlations, and draws conclusions on its own, often providing insights 
humans did not know to look for. Although the learning process is 
unsupervised, human intervention is needed to decide how the information 
should (or should not) be used.  

Untrained instance – an artificial conversational entity that has an empty 
database, i.e., has not been pre-trained. 

Virtual assistant (VA) – internal-facing AI-enabled “advisor” designed to 
provide aid, guidance and self-service capabilities to contact center agents and 
other employees in an enterprise. Virtual assistants use many of the same AI 
technologies as IVAs, including machine learning, advanced speech 
technologies (NLP, NLU and NLG), and predictive analytics. Virtual assistants 
proactively identify employee needs so they can deliver context-based KB 
articles, next-best-action recommendations, real-time guidance, or assistance 
with schedules or other workforce management activities. (See Intelligent 
Virtual Agent.) 

Voice-assisted UI (VUI) – an interface to a speech application that makes 
human interactions with computers possible through a voice/speech platform. 
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