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Chatbot Rudiments

Talkbot, Chatterbot, Bot, Chatterbox, Artificial Conversational Entity?



“Chatbot” refers to a broad range of technologies
that allow consumers to use a conversational
interface to accomplish tasks.

“A chatbot is a service, powered by rules and sometimes artificial
intelligence, that we interact with through a chat interface.”

A chatbot (also known as a talkbot, chatterbot, Bot, chatterbox, Artificial
Conversational Entity) is a computer program which conducts
a conversation via auditory or textual methods. — Wikipedia



A Brief History of Chatbots

(1950 « The Turing Test |

Alan Turing theorized that a truly intelligent machine
would be indistinguishable from a human during a
text-only conversation. Turing's ideas helped lay the
groundwork for the chatbot revolution. =,

(1966 - ELIZA |

The world's first chatbot, ELIZA could mimic the responses of a
psychotherapist and -~ for short spurts - carry on convincingly human
conversations,

(1972 . PARRY |

In the 1970s, ELIZA met its first (non-human) patient: PARRY, a chatbot that
could imitate a person with paranoid schizophrenia.

(1988 . Jabberwacky |

Developed in the 1980s and released online in 1997, the Jabberwacky
chatbot was designed to "simulate natural human chat in an interesting,
entertaining and humorous manner."

(1995 . ALICE |

The "Artificial Linguistic Internet Computer Entity" chatbot served as the
inspiration for the 2013 film Her, in which a human falls in love with a
computer program.

(2001 - SmarterChild |

The first chatbot to achieve widespread adoption, SmarterChild joined the
buddy lists of millions of AIM and MSN Messenger users in the early 2000s.

The SmarterChild approach -- building a chatbot for
popular messaging platforms -- is the blueprint that
most modern chatbot builders are now following.

Source: drift.com



The term "ChatterBot" was originally coined by Michael Mauldin (creator
of the first Verbot, Julia) in 1994 to describe these conversational programs

— Wikipedia Nitkname “Fy ;- B
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https://en.wikipedia.org/wiki/Michael_Loren_Mauldin
https://en.wikipedia.org/wiki/Verbot

Today, chatbots are part of virtual assistants such as Google Assistant, and
are accessed via many organizations' apps, websites, and on instant
messaging platforms such as Facebook Messenger — Wikipedia

Ao d


https://en.wikipedia.org/wiki/Virtual_assistant_(artificial_intelligence)
https://en.wikipedia.org/wiki/Google_Assistant
https://en.wikipedia.org/wiki/Instant_messaging
https://en.wikipedia.org/wiki/Facebook_Messenger
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t‘t. Help me picklﬂt’d

Grocery
week.



News bot. Ask it to tell you when ever something
interesting happens.
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0 foccbook ssess 40

| can message you the latest news
from around the world. Do you want
<':!°| me to send you top stories every day?
Can you share top stories
Today's news

Here's a story | thought you might like,
‘-:!oi based on what you've been reading

TEXAS Ray

]

2017 NFL Mock Draft: Chris Simms' Final
Predictions

facebook esess 40

€ Home

CNN @

mj 27M peapte like this inchading Kabir Zain and
20 fnends

Hi Kashif, Let's get started

I can message you the latest news
from around the warld. Do you want
me to send you top stories every day?

Here's a story | thought you might like,
based on what you've been reading
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Something else

Here's a story | thought you might like,
‘0:% based on what you've been reading

‘I . corporatior
Orp

Here's something about oracle

<': !i corporation
<

News on oracle

@ Here's something about oracle

Nuclear tests will 'never stop,' North
Korean government official says

Find emoiji, stickers and GiFs here

©

These companies wouldn't exist if it
weren't for immigrants
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Personal finance bot. It helps me manage
money better.
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Bots are created with a purpose.

A retail store will likely want to create a bot that helps you
purchase something, where someone like Services org might
create a bot that can answer customer support questions.




Reactive: Customers
can select chatbots S - g N
from a menu or a e

button on a web

page or in a mobile * Proactive: Intelligent chatbots can

app. Other operate in real time and predict
ﬁproaches include )/ | customer intentions—offering specific
atbots as /e help when they detect that a customer

“listeners” (for
example, twitter, |
Facebook, or SMS)
that react to u’
inquiries as
customers enter
these channels.

may need assistance. For example, a
client has visited several mortgage
pages and pauses on a specific page
whereby the chatbot can proactively
engage the client.



How Chatbots Work

Simple

Chatbot that functions based on rules: chatbot

* This bot is very very limited. It can only respond to very specific
commands. If you say the wrong thing, it doesn’t know what you mean.

* This bot is only as smart as it is programmed to be.

Intelligent

Chatbot that functions using machine learning: Chatbot

* This bot has an artificial brain AKA artificial intelligence. You Hon't have to
be ridiculously specific when you are talking to it. It understands language,
not just commands.

* This bot continuously gets smarter as it learns from conversations it has
with people.



How an Intelligent Chatbot Works...

Captures data in real time

Uses internal data

Combines data to predict customer intentions
The chatbot develops

Engages customers

Understands what is said

Formulates a response

© N o Uk wh =

Determines follow-up actions

Reference: Your Best Agent Is a Chatbot by www.247-inc.com



What are the stages of Chatbot Maturity?

? —

®
Informational Personalized
Understands natural language to provide Presents user-specific responses by
answers to questions posed connecting to enterprise systems and

clarifies User intent using menus or
simple guestions,

Transactional

GuUides the user through a series of
steps to complete a task (can also
be conversational) and can integrate
customer data

Reference: Your Best Agent Is a Chatbot by www.247-inc.com
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UNDERSTANDING

Chatbot Maturity
Framework

Contextual

Informational

* Natural Language maps
user request to simple
intent

* Intent maps to the best
response in the content
data base

Natural Language

Information Provision

ENGAGEMENT

Transactional

24
Referecne:Your Best Agent Is a Chatbot by www.247-inc.com



Drivers for deploying Enterprise Chatbots?

Changing customer expectations
Decreasing customer satisfaction
Losing sales

Increasing volume

Reducing operating costs

AR o

Increasing visibility

Reference: Your Best Agent Is a Chatbot by www.247-inc.com



CURRENT UNDERLYING CHATBOT TECHNOLOGY
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ARTIFICIAL
INTELLIGENCE (Al)

Software programs that allow a chatbot
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to 'learn’ appropriate responses based
on the data it receives (from databases,

from customer interactions)

MACHINE LEARNING

When a program is given data to
analyze to help it form context, being
pointed to the relevant aspect of the

data to focus on

(@,

DEEP LEARNING

Sub-category of machine learning

Processes

When a program is given data to
analyze to help it form context, but
without being ‘told’ what the relevant

aspects of the data are

Source: Business Insider

NATURAL LANGUAGE
PROCESSING

A program mimics human speech
patterns to simulate a human tone in

computer-human interactions

PREDICTIVE ANALYTICS

A program uses techniques including

Outcomes statistics, modelling, and data mining
to generate information proactively,
rather than in response to a prompt

from human interlocutors

SENTIMENT ANALYSIS

A program uses language analytics to
determine an interlocutor’s attitude or

emotional state in a given situation

26



Pattern matchers

 Early chatbots used pattern matching to classify text and produce a
response. This is often referred to as “brute force” as the author of
the system needs to describe every pattern for which there is a

response.

* A standard structure for these patterns is “AIML” (artificial intelligence
markup language). Its use of the term “artificial intelligence” is quite
an embellishment, but that’s another story.



https://medium.com/@gk_/the-ai-label-is-bullshit-559b171867ff

Algorithms

* The brute-force mechanism is daunting: for each unique input a pattern
must be available to specify a response. This creates a hierarchical
structure of patterns, the inspiration for the idiom “rats nest”.

* To reduce the classifier to a more manageable machine, we can approach
the work algorithmically, that is to say: we can build an equation for it.
This is what computer scientists call a “reductionist” approach: the
problem is reduced so that the solution is simplified.

* A classic text classification algorithm is called “Multinomial Naive
Bayes”, taught in courses at Stanford and elsewhere. Here is the equation:

Iﬂ} | .'I'|[_' :I —



http://nlp.stanford.edu/IR-book/pdf/13bayes.pdf

Neural Networks

* Artificial neural networks, invented in the 1940’s, are a way of calculating
an output from an input (a classification) using weighted connections
(“synapses”) that are calculated from repeated iterations through training
data. Each pass through the training data alters the weights such that the

neural network produces the output with greater “accuracy” (lower error
rate). -




Retrieval-based vs. Generative models

Retrieval-based models (easier) use a repository of predefined responses and some kind
of heuristic to pick an appropriate response based on the input and context. The
heuristic could be as simple as a rule-based expression match, or as complex as an
ensemble of Machine Learning classifiers. These systems don’t generate any new text,
they just pick a response from a fixed set.

Generative models (harder) don’t rely on pre-defined responses. They generate new
responses from scratch. Generative models are typically based on Machine Translation
techniques, but instead of translatmg from one language to another, we “translate”

from an inpu

ENCODER Reply

Yes, — what's __ up? SEND>

[

| H f-ﬂo
]

Are you free tomorrow?

Incoming Email DECODER

https://chatbotslife.com/ultimate-guide-to-leveraging-nlp-machine-learning-for-you-chatbot-531ff2dd870c



Generative models

* Generative models are the future of chatbots, they make bots smarter.
This approach is not widely used by chatbot developers, it is mostly in the
labs now.

User message FPrevious messages

{ Generative mndel]

Fesponse

https://hackernoon.com/chatbot-architecture-496f5bf820ed



Retrieval-based models

e Retrieval-based models are much easier to build. They also provide more
predictable results. You probably won’t get 100% accuracy of responses,
but at least you know all possible responses and can make sure that there
are no inappropriate or grammatically incorrect responses.

* Retrieval-based models are more practical at the moment, many
algorithms and APIs are readily available for developers.

User message -

J

Retrieval-hased J

mode|

4

Response

https://hackernoon.com/chatbot-architecture-496f5bf820ed



Open domain vs. Closed domain

Chatbot Conversation Framework

. General Al

S CUN |mpossible
S| Domain LEICENY
b
o
>
S
O -

Closed Rules .Based

Domain HRLGRLEYY

Retrieval- Generative-
Based Based
Responses
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MACHINE INTELLIGENCE 3.0
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Example: Airport Wifi Bot

Airport Wifi Bot
4 people fike this

Hey Kashif, I'm Airport Wifi Bot ('m changing my name to
Porter soon to avoid a lawsuit)!

I'm here to help you get wifi at any airport you're at. All you
need to do is type in the aiport code (for example: DEN) and I
will give you the information I have on it.

Feel free to submit info below and it will be added to my list of
information!

— To restart me press the menu in the bottom left or type
restart —

Submit Wifi Password

Airport Wifi Bot

e

Some Information may be incorrect seeing that it has not been
updated recently.

Some passwords with inclusion of the a year may also be

incorrect. If that is the case, try the current year in the
password!

Go ahead! Type the airport code or type show me examples!

You need to find one of the following!
The Emirates Lounge
The password is:

ekloungedxb

The British Airways Lounge
The password is:

vancouver



Natural laneguage processine (NLP)



Natural language processing (NLP) is a field of computer
science, artificial intelligence and computational

inguistics concerned with the interactions

netween computers and human (natural) languages, and, in
narticular, concerned with programming computers to
fruitfully process large natural language corpora. Wikipedia



https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Computational_linguistics
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Natural_language
https://en.wikipedia.org/wiki/Corpus_linguistics

The process of NLP consists of roughly
5 steps.

1 / The first step is lexical analysis. The lexicon of a language is, simply put, a collection of words
and phrases in a language. As a first step, the computer will thus analyse the text and divide it
into paragraphs, sentences and words.

sentence

/ \

The quick brown fox jumps over the lazy dog .

article adj. adj. subst. verb prep. article adj. subst. punct.

Example of lexical analysis

http://www.icapps.com/the-linguistics-behind-chatbots/



The process of NLP consists of roughly
5 steps.

2 / The second step is the syntactic analysis: the computer analyses the grammatical role of each
word in a sentence and identifies the relationship between each word. This is something you
probably learned in school: what is the subject of the sentence? Is there a predicate?

predicate
subject verb adjunct

— T~ — T

The quick brown fox jumps over the lazy dog.

Example of syntactic analysis

http://www.icapps.com/the-linguistics-behind-chatbots/



The process of NLP consists of roughly
5 steps.

3 / In the third step, the semantic analysis, the computer checks the intrinsic meaning of the words, so that
means looking up the meaning of the words as stated in the dictionary. A word can have several meanings, so
the computer also needs to map this with the syntactic structures analysed in the previous step to derive the
correct meaning.

fox? . 00 - 16

NOUN

1 A carnivorous mammal of the dog family with a pointed muzzle and bushy tail, proverbial for
its cunning.

+ Dxampie sentences

1.1 [mass noun] The fur of a fox.

2 Acunning or sly person:

‘a wily old fox’

+ More example sentences

EXOmp/e Of dlfferent meanings Of 0 3 North American informal A sexually attractive woman,

http://www.icapps.com/the-linguistics-behind-chatbots/



The process of NLP consists of roughly
5 steps.

4 / The fourth step is discourse integration, which means looking at the meaning of a sentence
compared to the sentence that comes before it. We can assume that there is cohesion between
the different sentences in a text, so NLP must also take this into account.

_— T
The quick brown fox jumps over the lazy dog.

k‘ He jumps very high.

Example of discourse integration

http://www.icapps.com/the-linguistics-behind-chatbots/



The process of NLP consists of roughly
5 steps.

5 / Finally, there is the pragmatic analysis, which is also the most difficult step for a computer. The pragmatic analysis involves re-
interpreting what is said as what was actually meant. This involves taking knowledge from the real world into account because as
humans, what we say is not always what we mean. Take for example the sentence: “There’s beer in the fridge”. If you say this to a
guest entering your house, you are not simply describing the contents of your fridge, you are actually offering them a drink. This
ambiguity is hard for a computer to handle.

Example of discourse integration

http://www.icapps.com/the-linguistics-behind-chatbots/



Machine Learning

Machine learning makes bots smarter

Machine learning (ML) can be defined as an algorithm of making systems learn, by using
observations or past experience. Instead of hand-coding large sets of rules, NLP can rely on ML to
automatically learn these rules by analysing a corpus. A corpus can be a book, news articles, reports
or even conversations. If a bot contains algorithms for machine learning, it becomes smarter the

more people talk to it.

Intent )
. Session

- ——

Could you please book me a
Context flight to London

BookFlight

. Parameter: to
to: London =

from: San Francisco Entity Type: Location

Sure! What dates?

April 25th to London and

April 27th back

toDate: 2016-04-25 _ ___ parameters: toDate & returnDate
returnDate: 2016-04-27

exec action: BookFlight
Done! Flight booked: SFO-LGW on Mon
April 25th at 2:10pm and LGW-SFO on
Wed April 27th. Details were sent to

your email
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MILLENIALS 3

Is your business ready to serve the ‘

“me me me generation”? Siri gets over 1 bitlion
requests a week

516y 2020

prefer to
use instant ;
messaging to \),'S\, meeting
o your customers
with brands,
compared to 19% fs the year that they will account for 40% of all consumers, half way.
of Generation X,

Millenials to brands: R e

personal intelligent
. “I won't come to you, customer service

but | might meet you half way” g Mo Ree

personally and

available 24/7 in
gj p G /q) their pocket.

of them say they feel | ‘ 24/7
good about the company P = ‘ /
when they solve o

problem without talking
to customer service,
They're experience-loyal Vi

than brand-loyal. http://botego.com/GiveThem

for a free demo cnd more details,
ol
D
«f &

billion in annual
buying power by
2017

BRIbotégo

rowe Goldmaon Sochs Millniols Receorch « US Chambser #auadotion Mitenios Research « Bor FahraCast « Jireo Goes fa Sthaol www botego.com
New York - Dubat - 1stenbul
+«171852%4468




Millennials don’t use email

THEN NOW

Email / Semi-inflexible Slack, FB Messenger, WhatsApp,
messaging tools Instagram, Snapchat, WeChat

.
o
.
1248 W
#culture
Lane Collrm

Reaby noed to give some Kudos iz

SOE OUL WiLH the oW
bralnstorming i of taeets yerterday. Ponple ace

really, realy exoted about yesterday's

Cory Bujnowicr

InnoUNCement

media-aod pr » v

Diego Delgado

What are our policies a1 rogar¢
the offce” N avsuming 'y & 0
thought | would ask here just 10 make %

that vem A Case

Hoese Blanket Cultuve Meetings

)

Event starting In 15 minutes

| Yoday from 2:30 PM to 200 PM

Jobnny IR Rodgers

Antried Dreermaan

()
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Gartner Hype Cycle

* Machine Learning

* Natural-Language question
answering

Gartner Hype Cycle for Emerging Technologies, 2016

» Machine Laaming
°°9"““ E“’:;‘,ﬁ ':::“’ OB Softwars-Defined Security
Blockchain O Autonomous Vehicles
Nanotube Electronics

Smart Robote
Micro Data Cantere © Sottware Defined Anything B0x)

Gesture Control Devicea O)
loT Platform ()
Commercial UAVe {Dronss) O)
Affective Computing O)
Smart Data Discovery O)
Virtal Personal Assistants ()
Beain-Computer Interface
Conversational
Volumetric Diepleys Usar Intarfaces
Smart Workspace ()
Personal Analytics ()
QOtuman Ow .
Quantum Computing Q) Augmantation Virtual Reality
Data Broker PaaS O Augmented Reality
HbrPaasi®y pu romorphic Hardware
O Context Brokering
(O 802:11ax
() General-Purpose Machine intsligence
© 4D Printing
© Smart Dust

O NaturalLanguage Question Anawering

O Enterprise Tesonomy and
Ontology Management

Innovation Trough of

Trigger Disillusion " Slope of Enlightenment

gartner.com/SmarterWithGartner

Plateau will be reachad inc
@ less than 2 years

2 to 5 years

() 510 10 yours

@ more than 10 years

Aa of July 2010

Plateau of
Productivity

Gartner.




Conversational Systems: The Post-App Digital Mesh Experience

Chatbots and Personal Assistants as
Conversational Intermediaries Ouiue o S samonlt s g

With Intelligent Cloud Services

mage Amazon

Sir Cortana Amazon

... Just the Beginning Conversational +

Moplectrends Gartner
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Gartner predicts that artificial
intelligence will amount for 85% of
customer relationships by 2020



http://venturebeat.com/2017/02/01/are-chatbots-more-conversational-or-controversial/

A McKinsey survey from 2015
estimated that digital-care channels
(e.g. web chat, social media, and
email) accounted for 30 percent of
customer-care interactions and that
by 2020 it is expected to grow to 48
percent.



http://www.mckinsey.com/business-functions/operations/our-insights/winning-the-expectations-game-in-customer-care

In the future, customer-care organizations will balance personal
interactions with automation.

Service description by segment

Direct
employee
interaction

Q through
“ phone or
video

with
customer

McKinsey&Company

High-value interaction,
often of higher complexity

Maintain high-
level service,
increase automation,
and decrease
complexity

Use digital
tools to increase
and complete
automation

Fulfill high-value
transactions
with lower-cost
solutions

Ensure existing
channels
meet customer
needs

Low-value interaction,
often of lower complexity

No

employee
involvement;
automated [T¢ E >
interaction =
with

customer

51



Chatbots — the virtual customer
service assistant

2016 witnessed many retailers experimenting with their own virtual chatbots and in
total, 34,000 different bots have emerged. Chatbots, powered by a combination of
machine learning, natural language processing, and live operators, can provide customer
service, sales support and make suggestions for what to buy at a much greater level of

detail than ever before.



http://venturebeat.com/2017/01/18/a-research-scientist-made-an-alexa-skill-for-keeping-up-with-machine-learning-papers-on-arxiv/

Messaging Apps Have Surpassed Social Networks
Monthly active users for top 4 social networks and messaging apps 3,500

3,000

=Big 4 Messaging Apps

=Big 4 Social Networking Apps 2200

2,000

Millions

1,500

1,000

Bl INTELLIGENCE
500

> NG T "I VIR g PR T TP T TG . S - R TR - T, T R,
N Y Y N N Y RN Y N WY Y Yy oy N I N
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Source: Companies, Bl Intelligence



SO YOU WANT TO BUILD YOUR
OWN 7



