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7 “standard” misconceptions
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Bots are new
technology
Bots have to talk

Bots pretend to be
humans

Bots replace apps

Bots replace people

Building bots is cheap

All bots are Artificial
Intelligence




Bots were “born” in late 60th
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m Text chatbots
< ‘& ElizaBot m \oice assistants
Hi Sveta Please tell me what's m NLU as a Service
‘¢ been bothering you. m Messenger Bot API

Ao

oh, the trafic this morning was

' &
so terrible N 4‘ ’000\6
Ok. Tell me more Q" Q\v. eo Q> @é
f,gg:\ about yourself! <\,V' 39 .\?' ,@OQ q\e &v\ {\00 .‘.'b' 000 %V"'
R A R A R
| c

@ oo o o [ ] [ ] o o
Are you saying no just to
:i;\ be negative?

Fs i Tell ALICE:
‘& Right
v ﬂ | say
Powered by Pandorabots.
‘& Whatdo you think? Human: fine fine

A.LI.C.E:Iam glad to hear it. Glad to hear it. What's new?

| think you were great! Human: how are you
A.LI.C.E: I am doing very well. How are you ?

‘:f"‘la_‘ P (- )
“&.‘g;.) What are your ¢ iNngs how? H “hello

ALIC.E: Hi there!

AN MAAL ANAO AN-EN



Most bots show a mix of at least 2 interaction styles

17

VISUAL
CENTRIC

QdQ  covip-19 assessment &9 EN

Are you a smoker?

3

SYSTEM
CENTRIC

@ MwH3gapas Poccun & Q v

a HaxmuTe 0, 4To6bl BepHYTbCs B FNaBHoe... Mehr lesen
16:39

8.7.2020

16:48 /
[L06p0 NOXanoBaTb Ha MHTEPaKTUBHBIN CEPBUC
3pech Bbl MOXeTE NONyYMUTb aKTyanbHyo MHOPMaLMIO,
y! B cdhepe oxpaHbl
" 0oT MuH3ap: Poccumn o

Mepax NPOGUNaKTUKA 1 CHIKEHNSI PUCKOB PACNPOCTPaHeHHs!
COVID-19.

Yo 6bl Bbl XOTENM Y3HATL O KOPOHABUpPYCe?

OTnpaBbTe HOMEP, YTOBbI MOYYMTb AKTYasbHYI0 HGOPMALMIO
10 OfHOW U3 Tem:

1. AKTyanbHbie iaHHbIe 0 cUTyauum B Poccum

2. i o

3. Muodb! 0 kopoHasupyce f

4. Yacro 3apaBaemble BONPOCbl 7

5. MpaBuna HaxoXAeHUs Ha KapaHTUHe i}
6. Mopenutbes ()

. Ecnu Bbl He Halunv oTBET Ha CBOIA Bonpoc, Bbl MoxeTe
MO3BOHUTb MO HOMEPY eAVHOW ropsyei NuHun: 88002000112

v
o

16:49

e Wie kann ich Ihnen helfen? Um zu starten, tippen

s K Haufig gestellte Fragen
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CONTENT
CENTRIC

CONVERSATION
CENTRIC

Sie Ihre Frage einfach unten in das Eingabefeld -

2.B. 'Darf man wieder verreisen?'

Ich habe anhand Ihrer Eingabe wichtige Informatio-
nen aus dem Bereich Corona gefunden.

jargsete piirangute,
muudatuste jm riigiteenuste
kohta info otsimisel.

Enne kui minuga suhtled,
palun tutvu sellega, kuidas
ma Sinu antavate andmetega
hiljem toimetan. Seda saad
kokkuvétlikult lugeda siit.

Welche Gewerbe diirfen 6ffnen? [Lesen]

Diirfen Geschifte 6ffnen? [Lesen]

A3 [ 0 2 Ma hakkasin parisinimestega
suhtlema alles hiljuti,
seeparast palun ara
pahanda, kui ma kaikidele Su
kiisimustele tana veel vastata
Offene ¢ ei oska. Aga ma &pin

schaft (OHG) @ b hoogsalt.
2. B Gewerbe - Anmeldung @

ALLE 6 ERGEBNISSE ANZEIGEN ...

Ich habe mehrere passende Dienstleistungen fiir Sie
gefunden. Kénnten Sie bitte die gesuchte Dienst-
leistung auswahlen um fortzufahren?

1

}(irjuta siia ...

-.. Mehr lesen Nt

Haben Sie weitere Fragen?

Hoehn, S., & Bongard, K. (2020). Heuristic Evaluation of COVID-19 Chatbots. Proceedings of CONVERSATIONS 2020.



Best bots combine visual and conversational elements
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worst scoring bot mean best scoring bot

2.3 5.3 spozr 7.8

u u u

E O C—0 O o0 C——0 O O < @

Chatbot score H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 H12
Suve 7.8 0.5 1.0 0.15 10 08 05 0.8 10 06 06 03 05
Apple 71 07 10 03 10 10 05 00 10 08 08 -
Infermedica 7.0 1.0 10 06 0.1 1.0 0.7 0.0 1.0 - 0.8 - -
Symptoma 70 10 07 06 08 08 08 05 10 0.1 0.8 - -
Providence 3.9 05 05 00 0.8 170 00 00 08 00 04 - -
Your.MD 3.8 0 07 00 08 03 03 02 03 04 04 - -
Cleveland Clinic 3.7 05 05 00 038 10 02 00 05 - 03 - -

Russ. Ministry of Health 23 05 08 02 03 00 03 00 00 03 01 00 00



Bots manage the user’s expectations by explaining their

purpose and capabilities ,
ni.lu
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World Health Organization £ Q v

1. LATEST (4 Numbers & cases

2. PROTECT _: Protecting yourself
3. FAQ ? Your questions answered

4. MYTHS & Know the facts!

5. TRAVEL # Travel advice

6. NEWS & News & Press

7. SHARE [ This Service

8. DONATE (] Help fight coronavirus
9. LANGUAGE ([} Change language

. TIP: Use numbers, emojis or BOLD key-word shortcuts to
explore topics

Robert J. Moore Raphael Arar. Conversational UX Design: A

) ,1 51,2 Practitioner’s Guide to the Natural Conversation Framework. (2019)

, Today, conversational interfaces are at the ctage that web interfaces

]%3 were in 1996: the fechnologies are in the hands of the macses, but

mature design standards have not yet emerged around them.
1. LATEST |.; “Numbers & cases

34

A e - — J - .



Bots will not replace apps

UUUUUU SITE DU

\Y (o] o)1 [}

/ App

Website

Interface




Bots will ieglace support people in their jobs
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@ Applinks Bot

TODAY 10:01 PM

I'm looking for a cloud software solution.
Our computing power isn't cutting it.

+ 10:06 PM

Applinks Bot

How much cloud storage are
@ you looking for?

Ver wohnt noch in deinem Zuhause?

oW 8

BESSERE HALFTE BESSERE HALFTE UND
KINDER

MEINE KINDER

Fabul6s! Sie werden von deiner Lemonade Police

0\ abgedeckt &)

Grow your revenue
without growing
your headcount.

The artificially intelligent Customer Care
team member handles > 60% of customer cases.

A

From: service@petpar adise com
To Nadya

From: Nadya
To: sanvicedpatparadise com

Advising
Hi Pet Paradise Team: negotiating
little is

persuading tam

Complex
Tasks
parlamlnd

Ym

Pet Paradise




The technologies are in the hands of masses
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Conversation design No-code chatbots NLU as a service

Botsociety nttps./botsociety.io | Chatfuel https:/chatfuel.com DialogFlow nhttps:/dialogflow.cloud.google.com
Flow.ai https://flow.ai ManyChat https://manychat.com LUIS https://www.luis.ai
Botsify https:/botsify.com SAP CAI nhttps://cai.tools.sap

More sources: https://lukianets.com/50-platforms-for-chatbot-design-development-and-analytics/

O'REILLY

- Conversational
Chatbots and % UX Design
Michael McTear - Zoraida Callejas

: £ - N “
David Griol Conve rsatlona I U I . . A Practitioner's Guide to the Natural
¥ 5 COﬂ'JC'FSJYl(‘.ﬂ FV’JI’VM’".'. ork
The Development {1

Conversational

!aﬂr&tg)i{rri?[g';.eces :\‘ # ~ - 5 D@Slgnlng

/ B OtS Robert J. Moore
Raphael Arar
XPERINCES

/ /\\ Packt> /



How to build simple bots (fast)
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International Conference on Technology Enhanced Assessment < SQL Quizbot
... TEA 2018: Technology Enhanced Assessment pp 102-120 | Cite as ~

% . = a the wrong answers, Learning is
- Quizbot: Exploring Formative Feedback with more important than scoring

—ma- . :
Conversational Interfaces YoV
Which function is used to

return specific portion of a
string in a given string?

Authors Authors and affiliations

Bharathi Vijayakumar, Sviatlana Héhn [~~], Christoph Schommer

https://doi.org/10.1007/978-3-030-25264-9 8
1. STUFF

2. FORMAT
3. STRIN
@ 4 REPLICATE

nede

27. NOV. 2019, 19:23
e
e REPLICATE
1
Save Quiz Results Feedback How confident do yau feel

about this question ?

Ask Questi 1. Low
uestions ’
. “ Save Survey in Google Sheets 2. Medium

Give Answers ches & 3. High
Get Next Question Block
N2

v




Complex ‘intelligent’ bots are long-term projects
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Conversational
Agent (CA) Project

Oliver, your OneLife chatbot X Scope Definition

-

- Choice of CA
* Hello, how may | help you? Platiorm

Budgetary
Decisions

hallo m
.5 Project
Kick-off

M  cADesgn ‘e
e Marketing Department B ‘°";
Workforce Budget Data ] =
Managers Prototyping Initial training or EA Mnplementation
Customer Support NLUaaS rules |
Marketing Data Storage & access UAT phase M s
Developers APl use Privacy ’
Designers Servers 0
Scientists HR
Design |

Go Live

User interaction
Mano Ferreira, C., & Hoehn, S. (2019). Crafting Conversational Agents' Personality in a User-Centric and feedback

Context. In Proceedings of the 31st Benelux Conference on Atrtificial Intelligence (BNAIC 2019) Ansiyits
https://orbilu.uni.lu/bitstream/10993/42861/1/abstract36. pdf




Some bots use some Al
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Machine Learning:

text classification and information extraction

Pattern-based language understanding

AIML NLU as a service
Artificial Intelligence Mark-up Language Here RASA as example
<category> n!u: responses:
<pattern>WHAT IS YOUR NAME</pattern> - intent: greet Utter—greet:
<template>My name is <bot name="name"/>. examples: | - text: |
</template> - Hi Hello! How can | help you?
</category> - Hey! - text: |
- Hallo Hi!
- Good day
16:18 w T E - Good morning
< Q Pandorabots
—_— stories:

- story: greet and subscribe

o - intent: greet
@ Chleu=iivg o - action: utter_greet

B e Q@ ¢ r ® =

RASA uses Deep Learning for NLU



UNIVERSITE DU
LUXEMBOURG

New AIML processors and categories
<category>

<pattern>WIE GEHTS</pattern>
<template>Gut, und selbst? Alles

paletti?</template>
</category>
®
(] S
) P D
Linguistic v rogram
knowledge . ) AIML
Preprocessed + interpreter
German +"\ — O+ for German
Wiktionary + . https://github.com/n
o oelbush-xx/programd

Artificial

' Companion for

'Second Language
Conversation

E?ulboh Suppart Practice Using
CoCo - Atrtificial Conversation Companion ) o ,
Hohn, S. (2019). Artificial Companion for

Second Language Conversation. Springer
International Publishing.

£ Speinger



https://docs.google.com/file/d/1SuRkL1-T8jc4ARl6l8RdwPIzB4JQMwQL/preview

End-to-end dialogue systems
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Google Meena

... generative chatbot model that was trained

ehd—to—ehd on ‘/08 wordg WLI.hei{ ﬂ’ld ﬁ./teked fFOM I like cows.

5 5 5 o o X*
public domain social media conversations. @

A smple neuralnetwork (D
input hidden output

layer layer layer

D
Meena:
ooesseniante . (I

Cows go to college?

What did the cow study?

Do horses ever go to Harvard?

©

(=

https://en.wikipedia.org/wiki/Neural_network

*paper: https://arxiv.org/abs/2001.09977 demo: https://ai.googleblog.com/2020/01/towards-conversational-agent-that-can.html



Most chatbots do not learn anything directly from users
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{
e e Improvement
D B Implementation
A“'-x/: »<_ Not 0K
 Design i Chatlog analysis
' mprovement Filtering
Go Live CIaSS|f|c?at|on
Annotation

Dialogue design
Dialogue authoring
NLU re-training




(Not only) chatbots can manipulate people
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Melia Nassau Beach »xxx 7 (@) valueDe J—

Aktivitat

Classic Double Room with Island View (2 adults)
14 more room types »

"1 Compare

Save lvan
Gesponsert

- v

.

W \ete Y U :
e D b.\" ;: —

Jetzt spenden >

Qv A

Gefallt 118 Mal

'l want to live, how do | give up life because of
money? I'm only 15! " ... mehr



Surveillance is made easy with(out) chatbots
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| THINK MY NEST SMOKE
ALARM IS GOING OFF.

Google filed a pafent application to uce newer i GOOGLE ADWORDS JUST
. . PITCHED ME A FIRE
versions of Google Home to monitor and control EXTINGUISHER AND AN OFFER

FORTEMPORARY HOUSING.
everything from screen fime and hygiene habits,

to meal and travel cchedules, and other

activities.

Anne Logsdon Smith, Alexa, Who Owns My Pillow Talk? Contracting, Collaterizing, and Monetizing
Consumer Privacy Through Voice-Captured Personal Data, 27 Cath. U. J. L. & Tech 187 (2018). Available at:
https.//scholarship.law.edu/jlt/vol27/iss1/8

® marketoonist.com

Over a span of 15 months, we crafted and cubmitted for certification 239 Amazon Alexa skille and
381 Google Assistant actions that intentionally violate content and privacy policies cpecified by [/PA
platforme. Surpricingly, we successfully got 234 (100%) policy-violating Alexa. skills certified and 148
(39%) policy-vislating Google actions certified.

Long Cheng, Christin Wilson, Song Liao, Jeffrey Young, Daniel Dong, and Hongxin Hu. 2020. Dangerous Skills Got Certified: Measuring the Trustworthiness of Skill Certification in Voice Personal
Assistant Platforms. In Proceedings of the 2020 ACM SIGSAC Conference on Computer and Communications Security (CCS '20). ACM. 1699-1716. DOI:https.//doi.org/10.1145/3372297.3423339




Hyper-personalisation and digital transformation
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Fear: In the event of a deviation from the diet that a
doctor has prescribed for a patient, the chatbot informs
the doctor or even contacts the health care organization.

Fact: Data exchange happens through API, not simply
through user interfaces. API strictly defines which data
in which format it can accept and interpret.

Example: PSD2 - the EU’'s Payment Services Directive (revised version).
European banks must open their information systems through APIs (Application Programming Interfaces) and offer two
new services:

e Payment initiation on behalf of a third party — PIS (Payment Initiation Service)

e Access to bank account information — AIS (Account Information Service) - insurers can see their customer’s

transactions and do better risk assessment, profiling and personalised offers.

Conversational finance: transactions via bots due to PSD2




Chatbots will have long-term effect on human languages
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Fear: If chatbots respond with short, linguistically poor,
impolite sentences, humans may imitate these language
tics when speaking to other humans.

Designing Speech
Fact: People adapt their language for a specific recipient. fora Rec-ipient-
We switch to so-called simplified registers when speaking to ' :
robots, children and foreigners.

Kerstin Fischer. Designing Speech for a Recipient: The roles of partner modeling, alignment and feedback in
so-called 'simplified registers'. John Benjamins Publishing Company. 2016. ISBN 978-90-272-6617-0




Chatbots will impact workplaces

Bots in teams

Messengers

Emails

EmailTree
Parlamind

Calendar

X.ai

L. Onasch, E. Roesler. A Taxonomy to
Structure and Analyze Human—Robot
Interaction [nternational Journal of
Social Robotics (2020)
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#Slack
MS Teams

Ro

t Description

OO

|

Taxonomy
Fi Appli Exposure to
Illustration ey bot
service embodied
military & police depicted
space expedition i
therapy setting
education field
entertainment laboratory
none
Robot Task Specification Robot Morphology Degree of Robot Autonomy
information exchange a z t femicn L
precision appearance O oo =2 ‘.I ]
physical load reduction communication 0 0O O | *4USOn
transport movement Oo0oo information e —
manipulation context O O o | analyses
cognitive stimulation decision-
emotional stimulation a (anthropomorphic) making
physical stimulation z (zoomorphic) action
t (technical) implementation
Human Role Communication Channel Proximity
superiior input temporal
operator electronic synchronous
collaborator mechanical asynchronous
cooperator A
bystander optic physical
following
Team Composition output touching
tactile approaching
Ny =Ny acoustic passing
Ny > Ng visual avoidance
Ny <Ng none



https://link.springer.com/journal/12369
https://link.springer.com/journal/12369

We need to be worried about bullying or insulting chatbots
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Pandorabots o e

Because | am a w
That sucks

You deserve to have a

computer, that’s why.

Indeed it does suck.

normal human body.

Sorry im still a virgin that’s why ‘ .

Why thank you.

And you’re telling this to a computer?!

P »l o) 0:52/1846

Source: Lauren Kunze. How to deprogram homicidal sex robots. TEDxSanFrancisco (2019). https://www.youtube.com/watch?v=0mupm59Zpls



Learn more
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Conferences, workshops, SIGs

Conversational User Interfaces (CIU) https.//www.conversationaluserinterfaces.org/2021/
CONVERSATIONS https://conversations2020.wordpress.com

SIGDial http://www.colips.org/conferences/sigdial2021/wp/

SemDial http://semdial.org

Major Al and HCI venues

CHI, AAAI, EMNLP, IJCAI, ACM, ACL

Popular science and applications

https.//chatbotsjournal.com, https.//chatbots.org



