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Different types of Conversational Interface:  
Task-oriented Personal Assistant 

Uses conversation 
to automate tasks 

• scheduling a meeting 

• ordering a pizza 

• getting flight 
information 

Main purpose is to 
accomplish a task 



Perform automated 
simulated 
conversations (chitchat 
/ open domain 
conversation) 

• Turing test / Loebner 
prize: which is the 
most human chatbot? 

• Entertainment 

Different types of Conversational Interface: 
Conversational Personal Assistants 

Main purpose is to keep 
the conversation going 



Provide legal advice 

Healthcare applications 

Mental health support 

Elderly care 

Act as a conversational 
companion 

… 

Conversational Interfaces with a social 
purpose 



The World's First Robot Lawyer  
- now in 1,000 legal areas 

https://itunes.apple.com/app/id1427999657 



Harassment at work 

https://talktospot.com/  

The Cognitive Interview 



AI in Healthcare 

https://www.babylonhealth.com/ 



AI in Healthcare 

Knowledge graph 

“One of the largest structured 

medical knowledge bases in the 

world” 

Inference engine 

Reasoning on 100s of 

billions of combinations of 

symptoms, diseases and risk 

factors  

NLP 

• Interprets and uses everyday language 

• Transcribes consultations 

• Summarizes clinical records 

• Chats with users 



Reading Rooms Digital:  
A Chatbot Guided Bibliotherapy Platform  

https://www.theverbal.co/ 



Overview 

How useful are 
social 

chatbots? 

What are the 
technology 

issues? 

Future 
directions 



How useful are social chatbots? 

Example: 
Addressing 

challenges in 
healthcare 

• Shortage of health 
personnel 

• Long waiting times 

• Perceived stigma 

• Funding issues: lower 
government spending  

• It'll never judge or assess you – avoid 
stigma 

• It's available anytime, anywhere, for 
as long as you need. 

• You can talk to it in a familiar 
conversational style 

A bot is 
helpful 

because: 



User Feedback and Reviews 

"DoNotPay is the hero 
the world needs." - 
TIME Magazine 

"A chatbot called 
DoNotPay has saved 
motorists millions in 
parking fines." - The 
Wall Street Journal 



Research on Effectiveness: Woebot 

Traditional apps are 

characterized by poor 

adherence. 

Conversational agents 

appear to be a feasible, 

engaging, and effective 

way to deliver CBT.  

Fitzpatrick et al (2017). Delivering cognitive behavior therapy to young 

adults with symptoms of depression and anxiety using a fully automated 

conversational agent (Woebot): a randomized controlled trial. JMIR Ment. 

Health 4 (2), e19.  

Woebot was associated with a 

high level of engagement 

with most individuals using 

the bot nearly every day … 

The study confirmed that 

after 2 weeks, those in the 

Woebot group experienced 

a significant reduction in 

depression.  



Research on Effectiveness: Wysa 

Average mood 

improvement … in high 

users group compared with 

the low users group.  

Inkster et al (2018). An Empathy-Driven, Conversational Artificial 

Intelligence Agent (Wysa) for Digital Mental Well-Being: Real-World Data 

Evaluation Mixed-Methods Study. JMIR Mhealth Uhealth 6(11), e12106.  

67.7% of user-provided feedback 

responses found the app experience 

helpful and encouraging. 



Research on Effectiveness: Tess 

.  

Tess: An AI chatbot that helps psychologists monitor 
patients, and remotely delivers personalized 
psychotherapy and mental health coaching  

Tess recognizes signals 

that indicate an acute 

crisis, such as suicidal 

thoughts. It alerts a 

human therapist when 

emergency intervention is 

essential. 

A trial of Tess across 

several U.S. universities 

showed a decrease in 

the standard 

depression scale and 

anxiety scale scores 

Fulmer, R et al (2018) Using Psychological Artificial Intelligence (Tess) to 

Relieve  Symptoms of Depression and Anxiety: A Randomized Controlled 

Trial. JNIR Ment Health 5(4): e64 https://www.x2ai.com/ 



Technology Issues 

• Issues in Natural Language Understanding  

• Problems with responses generated by the 

system 

• Issues with dialog management 

• Handling emotion 

Laranjo,L. et al (2018) Conversational agents in healthcare: a systematic 

review. Journal of the American Medical Informatics Association, 25(9), 

2018, 1248-1258 



Natural Language Understanding 

• Systems mainly use pre-determined user responses 

(quick replies) 

– easy to interpret but do not give the user a full choice of 

response 

• Where free text is permitted, the system often does 

not interpret it correctly or completely, especially when 

unexpected answers are provided by participants 

• System often does not recognize the health concern 

“NLP capabilities are still far behind the linguistic 

and semantic sophistication level at which mental 

health theory operates.” 



Safety Concerns in Health Counseling 
Dialog Systems  

 

Bickmore, T (2018) Safety First: Conversational Agents for Health Care In 

Moore, R et al (eds) Studies in Conversational UX Design 

…unconstrained natural language … should never be used 

with an automated system that provides health advice … 

In an analysis of feedback collected from 10,000 users of digital 

personal assistants, failures in NLU have been shown to be the 

biggest factor in users’ negative experience, accounting for 

24% of the cases of user dissatisfaction. 

Sarikaya R (2017) The technology behind personal digital assistants: An  

overview of the system architecture and key components. 

IEEE Signal Processing Magazine 34(1):67–81 



System Responses 

• System responses are often incomplete and 

inconsistent 

• There is no variation in responses  

Wysa: 

“… its algorithm is not sophisticated enough to really 

qualify as automated CBT.” 

“It often simply copies what you said and says "Tell 

me more. How did that make you feel?" 

 



Dialog Management / Conversational Ability 

Most systems use hand-crafted conversation flows 
(finite-state / rules-based) 



Example: The EmmiSmart Diabetes 
Program 

The program’s rules engine can 
generate more than 1 million 

possible conversational pathways 

Conversations adapt based on 
how the patients interact.  

https://www.emmisolutions.com/emmismart/ 



Problems with hand-crafted conversation 
flows 

They limit the user to predetermined words 
and phrases 

The user is not able to take the initiative in the 
dialog 

It is difficult for the user to correct 
misrecognized items 

Solution? – AI-based dialog management? 



Handling emotions 

It is important to be able to handle emotions in social 

apps 

 

Wysa:  “an AI-based emotionally intelligent mobile 

chatbot app” 

• The app responds to emotions that a user expresses in 

written conversations  

• Encourages users to build emotional resilience skills 

 

Tess uses pre-scripted statements, reviewed by mental 

health professionals, to provide an empathic response to 

the participant’s emotion or concern 

 



Handling emotions 

• Emotion identification is limited to language input 

• It is difficult to assess emotion through facial 

expressions, body cues, and other means 



Inappropriate Responses: Smartphone CAs 

Miner, A. S. et al (2016) Smartphone-based conversational agents and 

responses to questions about mental health, interpersonal violence, and 

physical health. JAMA Intern Med. 2016;176(5):619-625  



Inappropriate Responses: Woebot 

https://www.bbc.co.uk/news/technology-46507900 



Inappropriate Responses: Wysa 

https://www.bbc.co.uk/news/technology-46507900 



Towards AI-based dialog management 
The Alexa Prize socialbots 

• The Alexa Prize was set up by Amazon in 2016 
as a challenge to student teams from 
universities to create a socialbot that could 
converse with Alexa on a wide range of topics 
(open domain conversation) 

• Socialbot: should handle chit-chat but in addition 
it should be able to talk with users about recent 
news and other topics of interest, i.e. reactive to 
user’s questions, as traditional chatbots, but 
also proactive by introducing new items of 
information.  

https://developer.amazon.com/alexaprize 



Alquist – Alexa Prize Socialbot 



Lessons from the Alexa Prize socialbots 

• Most teams adopted a hybrid approach that 

combined rule-based and machine learning-

based approaches 

• Pipelined NLU – sentence segmentation for 

longer inputs, expansion of elliptical inputs, co-

reference resolution, sentiment analysis, 

profanity filter 

• Hierarchical Dialog Management – high level 

manager controlling a set of smaller specialized 

bots 

• Mixed-initiative dialog 



Takeaways 

Apps with restricted input and carefully crafted 

conversation flow can usefully augment human 

carers 

• Tend to be more like task-oriented apps 

Current NLU may not be able to process 

unrestricted natural language input correctly 

More open-ended conversation flows raise issues 

with context, coherence, etc 



Takeaways 

Recent research in socialbots is promising but still 

in its infancy 

“Conversational AI is one of the most challenging 

problems in the artificial intelligence field …it is 

still Day One for Conversational AI” 

Conversational interfaces need to be closely 

integrated with back-end knowledge sources 

It is essential to consider safety and ethical issues 
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