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Preface to Volume 2

The second volume of the book on Artificial Intelligence for Customer
Relationship Management presents a broad spectrum of application domains with a
focus on solving customer problems. We design a chatbot to specifically address
issues customer experiences, as well as a system that tries to understand the
customer complaint, his mood, and what can be done to resolve an issue with the
product or service.

In the first volume of the book, we addressed the key issues of modern CRM
systems, which frequently cannot handle the high volume of calls and chats. The main
limitations of CRM today is a lack of machine understanding of what a customer is
trying to say, what are the issues he is trying to communicate or attempts to conceal. To
attack these limitations, we proposed a number of Natural Language Understanding
(NLU) techniques with the focus on deep language analysis and reasoning.

Nothing repels customers as much as irrelevant, annoying, intrusive answers and
low-quality content. The inability to find information users need is a major reason
they are unsatisfied with a producer of a provider. In the first volume, we shared the
evaluations of question-answering components, verified their explainability features
and observed a satisfactory lab performance for major CRM tasks. We concluded
that keeping the customers informed is key to their acquisition and retention. For
example, in Fig. 1, fast access to information on who owns the bird is critical for a
smooth transaction.

In this second volume, we make the next step to the heart of the customer retention
issue: solving a customer problem. Now just understanding what the customer is
saying is not enough anymore: we need to involve a formalized knowledge about a
product and reason about it. To solve a customer problem efficiently and effectively,
we focus on dialogue management. A dialogue with the customer is maintained in
such a way so that the problem can be clarified and multiple ways to fix it can be
sought.

If the CRM is not intelligent enough, it is not very usable. In particular, CRMs are
used by people who sell, and as such, they are often traveling to customer sites, away
from their desk, in front of clients, and are paid to generates sales, so communication
with a CRM is often an afterthought. Salespeople are not hired for their computer or
data entry skills but instead for their ability to sell. If they close a significant deal and
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Fig. 1 Communicating Catcher In The Sky

specific features of products
with a buyer PET STORE [RIGHT|
Customer: "How much is this bird?"

Me: “Sir, how did you get the bird out of the
cage? The cage was locked.”

Customer: “Oh, | got this one from the birds
you have outside by the door.”

Me: “Those aren't our birds.”
Customer: “What?"

Me: “Sir, you picked up a wild bird. But
congratulations, because | can’t imagine it was
a simple task.”

Fig. 2 Charles Fillmore’s
example for joint sentence .
discourse * Please use the toilet

NOT the pool .

« Pool for members
only

never entered it into the CRM, something may be said after the congratulations on the
sale, but no one would complain about not using the CRM. The general consensus
among sales representatives is simple: no one likes dumb CRM. They are frequently
overly-complex, clunky systems without a conversational interface that do not help
them sell and even obstruct the sales process. So the personnel may use unintelligent
CRM as little as possible. More than a third of businesses face low adoption rates of
CRM systems.

Our dialogue management is based on discourse analysis, a systematic linguistic
way to handle the thought process of an author. Discourse analysis is a method for
studying the natural language in relation to its social context. Discourse analysis
tracks how language is used in real-life situations. A well-known American linguist
Charles Fillmore demonstrates that two sentences taken together as a single discourse
can have meanings different from each one taken separately (Fig. 2).

The objects of discourse analysis (texts, conversations, communicative events)
are defined in terms of coherent sequences of sentences, propositions and speech
acts. Sometimes discourse analysis even helps to get a consumer out of trouble by
making a conversation convincing (Fig. 3). A dialogue structure can take a peculiar
form for a conversation between two apple maggots (Fig. 4).
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Fig. 3 Finding a
contradiction in customer’s
request and communicating
it

Fig. 4 A conversational
structure of two apple
maggots
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Mixing In Danger Costs Extra
ICE CREAM SHOP

Customer: “Hi, I'd like vanilla ice cream with
peanut butter cups mixed in, please.”

Me: “OK, is that all for you?"

Customer: “Yes, and just so you know, I'm
allergic to peanuts. Can you make sure it's
nut-free?”

Me: “Uh...you just ordered PEANUT butter cups
for your ice cream...

Customer: “l thought you guys could do allergy
safe ice cream. The sign says you can make sure
my food is allergy safe!”

Me: “Well, yes...but you need to order food
without peanuts in it first...”

We demonstrate how a dialogue structure can be built from an initial utterance. We
also introduce real and imaginary discourse trees as a means to represent an explicit
and implicit discourse of text. A problem of involving background knowledge on-
demand, answering questions is addressed as well. We outline the Doc2Dialogue
algorithm for converting a paragraph of text into a hypothetical dialogue based on an
analysis of a discourse tree for this paragraph. This technique allows for a substantial
extension of chatbot training datasets in an arbitrary domain.



viii Preface to Volume 2

ﬁyfmijy example of How About A Side Of
Hypocrisy
FAST FOOD, RESTAURANT | (XL

Me: *preparing a gyro wrap for a customer*
“Would you like cheese on it?”

Customer: “Oh my God, no! I'm a VEGAN! Don't
you know what they do to cows in those horrible
farms? They force them to get pregnant all the
time, and then they take away their babies and kill
them so we humans can steal their milk! Dairy
products are cruelty! "

Me: “Okay, okay. No cheese. Moving along. What
sauces would you like on that?”

Customer: “Tzatziki sauce, please.”

(Note: the particular brand of tzatziki we
purchased included both yogurt and sour cream.)

Me: “Ah, I'm afraid that's a dairy prod—"

Customer: “I| DON'T CARE! PUT IT ON!"

We compute user sentiments and personal traits to tailor dialogue management
and content to individual customers. We also design several dialogue scenarios for
CRM with replies following certain patterns and propose virtual and social dialogues
for various modalities of communication with a customer.

To detect fake content, deception and hypocrisy (Fig. 5), we need to analyze
associated discourse patterns, which turned out to differ from the ones for genuine,
honest writing. With discourse analysis, we can zoom in further and characterize
customer complaints with respect to the best way to resolve them. We simulate the
mental states, attitudes and emotions of a complainant and try to predict his behavior.
Having suggested graph-based formal representations of complaint scenarios, we
machine-learn them to identify the best action the customer support organization can
choose to retain the complainant as a customer.

Customer complaints are classified as valid (requiring some kind of
compensation) or invalid (requiring reassuring and calming down) the customer.
Scenarios are represented by directed graphs with labeled vertices (for
communicative actions) and arcs (for temporal and causal relationships between
these actions and their parameters). The classification of a scenario is computed by
comparing a partial matching of its graph with graphs of positive and negative
examples. We illustrate machine learning of graph structures using the Nearest
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Neighbor approach as well as concept learning, which minimizes the number of

false negatives and takes advantage of a more accurate way of matching sequences
of communicative actions.

Redwood Shores, CA, USA Boris Galitsky
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