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AIWISFIN
Al Conversational Robo-Advisor
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First Place, InnoServe Awards 2018
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2018 The 23t International ICT
Innovative Services Awards
(InnoServe Awards 2018)

Innogerve
ward

A 5

Annual ICT application competition held for
university and college students

The largest and the most significant contest in
Taiwan.

More than ten thousand teachers and
students from over one hundred universities
and colleges have participated in the Contest.

https://innoserve.tca.org.tw/award.aspx
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2018 International ICT Innovative Services Awards
(InnoServe Awards 2018)
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Artificial
Intelligence
(Al)




Al, Big Data, Cloud Computing
Evolution of Decision Support,
Business Intelligence, and Analytics
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Robo-Advisors




FinTech high-level classification

Source: Paolo Sironi (2016), “FinTech Innovation: From Robo-Advisors to Goal Based Investing and Gamification”, Wiley. 12
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Wealthfront

Financial Planning & Robo-Investing for Millennials

\\‘ Plan ~ Invest Borrow Expertise ~ LOGIN GET STARTED

WEALTHFRONT //

Meet your
financial copilot

v
We’'ll build a free financial plan for the life you want LA
and automate your investments at a low cost.

Our all-in-one solution gives you the financial expertise
you need, right in your pocket. No spreadsheets, no
annoying sales calls, no judgment.

GET STARTED



https://www.wealthfront.com/

Betterment
Online Financial Advisor

Betterment Why Betterment  How it works = What we offer  Pricing FAQs Get started

INVESTOR

Betterment is an online financial advisor built for people who refuse to settle for
average investing. People who demand better. People like you.

Get started » Watch our video

Right for every type of investor

New investor Hands-off investor Hands-on investor

I'm new to investing, or am looking | invest, but don't have the time or I'm a confident, hands-on investor
for some guidance. desire to do it myself. looking for an optimal solution.

https://www.betterment.com/
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Financial Advisor FinTech Solutions
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From Algorithmic Trading
to Personal Finance Bots:
41 Startups Bringing

Al to Fintech




From Algorithmic Trading To Personal Finance Bots:
41 Startups Bringing Al To Fintech

Al in Fintech

41 Startups Bringing Artificial Intelligence To Fintech
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Artificial Intelligence (Al) in Fintech

General Purpose/ Predictive Analytics
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FinTech



Financial Technology
FinTech
“providing
financial services
by making use of
software and
modern technology”



Financial
Services




Financial Services

Source: http://www.crackitt.com/7-reasons-why-your-fintech-startup-needs-visual-marketing/



FinTech: Financial Services Innova
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FinTech:

Financial Services Innovation

1. Payments
2. Insurance
3. Deposits & Lending
4. Capital Raising
5. Investment Management
6. Market Provisioning



FinTech: Investment Management

T~ Market Information
Platforms

New
Market Platforms
Automated Data

| Advanced
| Collection & Analysis Algorithms
'. Cloud-
Automation of Computing Capability
High-Value ,~ S~ R Sharing
Activities e
- Externalisation
\
\
Automated Advice & Open Source
Management IT
Empowered
Investors
Social
Trading

Retail Algorithmic _ _

Trading

26



5 FinTech: Investment Management
Empowered Investors
Process Externalization



FinTech: Market Provisioning

!
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6 FinTech: Market Provisioning
Smarter, Faster Machines
New Market Platforms



The New Alpha: 30+ Startups
Providing Alternative Data For
Sophisticated Investors

New sources of data mined by
startups like Foursquare, Premise,
and Orbital Insight are letting
investors understand trends
before they happen.



The New Alpha: 30+ Startups Providing
Alternative Data For Sophisticated Investors

Alternative Data Sources
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Conversational
Commerce



Al Chatbot for
Conversational
Commerce




Chatbots: Evolution of Ul/UX

Paradigm

Platform
Examples

Applications
Examples

UI/UX

S/w Dev

Desktop
DOS, Windows, Mac OS

Clients
Excel, PPT, Lotus

Native Screens

Client-side

mid - 90s
Web

Browser
Mosaic, Explorer, Chrome

Website
Yahoo, Amazon

Web Pages

Server-side

mid - 00s
Smartphone

Mobile OS
i0S, Android

Apps
Angry Birds, Instagram

Native Mobile Screens

Client-side

mid - 10s
Messaging

——— e
-
e
¢ e
—
e
-
-
— —
e —r Wy P

Messaging Apps

WhatsApp, Messenger, Slack

Bots
Weather, Travel

Message

Server-side

34



Chatbot

Dialogue System
Intelligent Agent



Chatbot

FLIGHT BOT o

n Let’s look for tickets!
Ok ‘.
1

New York
Seatle
Sept 15
Sept 19
2 Adults

Is this info correct?

(8) v

| have found 17 results @
)

Type your message here... >

O

36



Dialogue System

Automatic Speech
Recognizer

Natural Language
Interpreter

—>

Dialogue State
Tracker

Text-To-Speech
Synthesizer

Natural Language

Generator

Dialogue
Response
Selection

k Dialogue System j

37



Can
machines

think?

(Alan Turing ,1950)




Chatbot

“online human-computer
dialog system
with
natural language.”



Chatbot Conversation Framework

Conversations

Chatbot Conversation Framework

General Al
EICESY

Ol |mpossible
Domain

Rules-Based

Closed ,
[Easiest]

Domain

Retrieval- Generative-
Based Based

Responses

40



From
E-Commerce
to
Conversational Commerce:
Chatbots
and
Virtual Assistants



Conversational Commerce:
eBay Al Chatbots

00000 ATRT T 1:31 PM @ 7 @ 76% mm»

eBay ShopBot >
< Home Typically replies instantly

I'm looking for adidas stan smith

in white

Which gender are you looking

ebay  for?

Sure, I've got a few options for

ebay  those.
{
Best Value &% 16 sold Trend
$63.71 was $74 - ADIDAS WOMEN'S $99.9¢
STAN SMITH OG WHITE GREEN White
B24105

shopb
shopbot.ebay.com

View item

©Q © 8 O (a © O




Hotel Chatbot

BookHotel @& ----------- Intents

An intent performs an action in

( response to natural language user
o 0 D nput

I'd like to book a hotel - Utterances

e Spoken or typed phrases that
Sure, which city? nvoke your intent
New York City Slots
| Slots are input data required to

fulfill the intent

What date are you leaving?

November 30th, 2016

Are you sure you want to
book the hotel in NYC?

Thank you. The reservation

o ------ Fulfillment
went through successfully.

Fultillment mechanism for your intent

/

Source: https://sdtimes.com/amazon/guest-view-capitalize-amazon-lex-available-general-public/ 43




H&M'’s Chatbot on Kik

( : \ S \ C \ [ .
ey ' ¢ === y L e ] O ==

seeee MChatbot ¥ 16:20 4 BAvEN } eeene M Cratbot ¥ 1621 75 gaxEm ﬂ esnee MogaFon ¥ 16:23 1 83I%mm } sssee WM Chatbot ¥ 16:25 73 82%mm)

{ Hasap H&M Oyt < Hasap H&M ot < Hasap H&M Ot < Hazap H&M oyt
3 Ceroams @ 12:54 PM ' Great! Time to learn . ) :
| - | your taste with a few | Here's an outfit with a |

Hi . ! Welcome to H&M #M  “either or" questions... jeans. How do you feel
#M  on Kik . ° ) y’ML about this?

| | Which do you prefer, 1 | |

Let's get to know your #M  or2?
style with a few quick ° <
/I.Mo questions! i 4
N \
Do want to see
Lhep /mo $96.96

men's or women's
Mllo clothing?

MIHYTY HI32A

FY1if you like
something, tap on the
#M  item . toshopit!

e’m

#H
Great, lets get started!! = LA Looks great s
LUNER 3 8 M $110.96
- Awesome! Would you
Which of the following Coolio! What's your R, n ¢ like to s!\op’this, share it
A#M  best describes you? A4 thoughts on these two? L Son Al orsaveit? &
ar <) == + L) == + © (== + ©) (==



Uber’s Chatbot on Facebook’s Messenger

~

L PR T

Requested uberX
© Dolores Park

© 222 Market 51 San Francisco CA

Hi Sarah, we'll let you know
when your driver is on the way!

Your Uber &5 on the way. Michael
(4.9 stars) will arive in 2 minutes
in & Toyota Prius, license plate
FAC3BOK.

Call Driver

f\

/

Uber’s chatbot on Facebook’s messenger
- one main benefit: it loads much faster than the Uber app

45



Savings Bot
S N

« Back

P 0% -

SAVINGSBOT

good to see you! 'What can |

help you with today?

“A panny saved
is a penny earned.”

Do you Wan1 me 10 urm on
my auto-gave featurae?

fovasome! What are you saving
far this time?

.. NETWORK 33 PM SO —-—

+ Back SAVINGSBOT

$9,500

VIEW CREDIT OPTIONS | ASK BUDGETBOT

Py N WO 133 P

/\

&« Back SAVINGSBOT

Sweet!

How much do you want 1o save?

Ok, how soon do you want this
new nda?

Alnght! I've chacked your
spandng habits and 'l transler a
fow dollars into this account avery
week

OK It | send you updates every

once in &8 while to kat your know
how you're doing?

Mo, thanks. Sure

/'\

46



Mastercard Makes Commerce More Conversational

-

=)

00000 ATRT T 2:16 PM
< Home Mastercard KAI >

% 100% wm-

Manage

Typically replies instantl

How much did | spend on
Uber in September?

Let's see. You spent
$343.30. | searched for:
Merchant: Uber

Date: between 09/01/2016
and 09/30/2016

Shall | break that down?

How about October

Let's see. You spent $197.32.
| searched for:

Merchant: Uber

Date: between 10/01/2016
and 10/31/2016

Want to see the
transactions?

Type a message...

Ve
—

. mastercard

-

= )

!
&2

00000 AT&T T 2:16 PM

< Home Typically replies instantl Manage

} 100%
Mastercard KAI >

How much did | spend on
restaurants in Sept

Let's see. You spent
$649.32. | searched for:
Category: restaurants
Date: between 09/01/2016
and 09/30/2016

Want to see the
transactions?

Show my offers

Go Greek with a Three-Course
Lunch for Two at Kefi

Savor flavors of the Mediterranean
with a 3 course lunch at Manhattan’s

Type a message...

/\
—

POWERED BY

KasiIsto

-

. )

ginal

00000 AT&T 7 2:16 PM
Mastercard KAl >

What benefits do | get with
my MasterCard

< Home vast

 100% —-_"

Manage

Price Protection Zero:

If you find the same thing at a lower Have

price, Price Protection reimburses financ

price differe... card...
LEARN MORE

What is Masterpass

Let's see. MasterPass by
MasterCard is a digital wallet
service. In other words,
instead of taking out your
card, you can tap your phone
to pay. For online shopping,

MAactatnace ataraec vanir

Type a message...

\

Yo
—/

Source: https://newsroom.mastercard.com/press-releases/mastercard-makes-commerce-more-conversational-with-launch-of-chatbots-for-banks-and-merchants/



https://newsroom.mastercard.com/press-releases/mastercard-makes-commerce-more-conversational-with-launch-of-chatbots-for-banks-and-merchants/

Chatbots
Bot Maturity Model

Customers want to have simpler means to interact with businesses and
get faster response to a question or complaint.

Level 1 > Level 2 ) Level 3 >
Multi Bot-to-bot
\ One Channel channel Muilti . interaction
Multi . person///
~ One Language " language
Interaction . guage )| " Human | “—mido/ = B2B
Handoff / nversation S
Human to bot — listenin e
- interaction Line based Conversation Brocess
/ intelligence based interaction
State Mood
machine _—
(orpmom) o
Training of conversation
Contextfrom
NLP model Event AP intelligent
listening / producing queries
C Menu based )
Word based Links for more
information
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(CECG) Task
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IMTKU System Architecture for NTCIR-13 QALab-3
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System Architecture of

Intelligent Dialogue and Question Answering System
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NTCIR

Short Text Conversation Task
(STC-3)
Chinese Emotional Conversation
Generation (CECG) Subtask

http://coai.cs.tsinghua.edu.cn/nml/challenge.html
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NTCIR Short Text Conversation
STC-1, STC-2, STC-3
 lJapanese |Chinese |Englsh |

NTCIR-12 STC-1 Twitter, Weibo,
22 active Retrieval Retrieval
participants St Eer
NTCIR-13 STC-2 Yahoo! News, Weibo, Non
27 active Retrieval+ Retrieval+ task-oriented
participants Generation Generation B
NTCIR-14 STC-3 Weibo,
Generation
Chinese Emotional Conversation for given
Generation (CECG) subtask e
categories - Multi-turn,
: : ] task-oriented
Dialogue Quality (DQ) and Nugget Weibo+English translations, (helpdesk)

Detection (ND) subtasks distribution estimation for -
subjective annotations

https://waseda.app.box.com/v/ISTC3atNTCIR-14
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The 14th NTCIR (2018 - 2019)

NTCIR (NIl "estbeds and Community for Information access Research) Project

NTCIR ... o

Ol Pro ey T Data/Tools NTCIRCMS Site ® Related URL's Contact us

NTCIR-14

#A NTCIR Home > NTCIR-14

NTCIR 14 > ]
The 14th NTCIR (2018 - 2019)
NTCIR-14 Conference Evaluation of Information Access Technologies
NEWS
January 2018 - June 2019
NTCIR-14 Aims
Call for Task Proposals
l What's New
How to Participate
Task Participation LWFebruary 1, 2018: Call for participation to the NTCIR-14 Kick-Off Event released.

Task-OverviewiCall for [February 1, 2018: Call for participation to the NTCIR-14 QALab-Polilnfo Kick-Off Event released.

Task Participation
December 5, 2017: The NTCIR-14 Task Selection Committee has selected the following six Tasks.

User Agreement Forms Lifelig-3, OpenLiveQ-2, QA Lab-4, STC-3, WWW-2, CENTRE.

Organization

August 23, 2017: NTCIR-14 Call for Task Proposals released.(Closed.)

Important Dates

Contact Us

NTCIR 13 | [“About Proceedings

After the NTCIR-14 conference, a post-proceedings of rivised selected papers willbe  NP¥a it e 3 [ caaT )
published in the Springer Lecture Notes on Computer Science (LNCS) series. Computer Suente

http://research.nii.ac.jp/ntcir/ntcir-14/index.html 61
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NTCIR-14 STC-3

Short Text Conversation Task (STC-3)

Chinese Emotional Conversation Generation (CECG) Subtask

NTCIR

Short Text Conversation Task (STC-3)

Chinese Emotional Conversation Generation (CECG) Subtask

Task Definition
Dataset Description
Evaluation Metric
Time Schedule

Copy Rights &
Contacts

Links

nicin | NTCIR-14
stes | NTCIR-14 STC-3
nwecc | NLPCC 2017

Call for Participation

In recent years, there has been a rising tendency in Al research to enhance Human-Computer Interaction by humanizing machines. However, to create
a robot capable of acting and talking with a user at the human level requires the robot to understand human cognitive behaviors, while one of the most
important human behaviors is expressing and understanding emotions and affects. As a vital part of human intelligence, emotional intelligence is
defined as the ability to perceive, integrate, understand, and regulate emotions. Though a variety of models have been proposed for conversation
generation from large-scale social data, it is still quite challenging (and yet to be addressed) to generate emotional responses.

In this challenge, participants are expected to generate Chinese responses that are not only appropriate in content but also adequate in emotion, which
is quite important for building an empathic chatting machine. For instance, if user says “My cat died yesterday”, the most appropriate response may be
“It’s so sad, so sorry to hear that” to express sadness, but also could be “Bad things always happen, | hope you will be happy soon”to express
comfort.

Previous Evaluation Challenge at NLPCC 2017

Overview of the NLPCC 2017 Shared Task: Emotion Generation Challenge

Al lab. of Computer Science, Tsinghua University, Beijing 100084, China.
. b2
htto://www.aihuana.ora/p/challenae.htmil
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Short Text Conversation
(NTCIR-13 STC2)
Retrieval-based

retrieval-based method

Given a new post, can a A
coherent and useful comment
be returned by searching a
post-comment repository? )

—’. post

/ Search and reuse
post-comment repository

post comment post comment post comment

post comment

comment comment comment comment

http://ntcirstc.noahlab.com.hk/STC?2/stc-cn.htm
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Short Text Conversation
(NTCIR-13 STC2)
Generation-based

generation-based method

i The Trained Generator
Givena new post,cana | ______________________

fluent, coherent and useful
comment be generated?

Understanding
Sunessausn

post-comment reposito/

post comment post comment comment

post comment

comment comment comment

comment

http://ntcirstc.noahlab.com.hk/STC?2/stc-cn.htm
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Given post:

ZMESEWENBA » TIPT !
The man who cooks and loves dogs is very handsome!

Emotion Coherence Emotion

Response Chinese / Translated English Class  and Fluency Consistency Label

Response 1 = f4hr 8y 5 AL AR 64T o XK Yes Yes 2
The man who cooks is handsome. Like

Response 2 "&% » H/ALWAF © XK Yes No 1
Haha, | feel the same way. Like

Response 3 X AR w25 E 4 7/ R E No Yes 0
Which movie is this from? Disgust

Response 4 "4 ARALA EIN No No 0
Haha, the same to you. Like

Response 5 K ZAR& ° R E No Yes 0
| love you, will you. Disgust

Response 6 X A& [B] E L[] 8938 | R % No No 0
This is the same way of the same doctrine! Disgust

http://coai.cs.tsinghua.edu.cn/hml/challenge/evaluation metric/ 65



http://coai.cs.tsinghua.edu.cn/hml/challenge/evaluation_metric/

NLPCC
Emotion Classification Challenge
6 classes (64%)

0: Other

1: Like

2: Sadness
3: Disgust

4. Anger

5: Happiness

http://coai.cs.tsinghua.edu.cn/hml/challenge/dataset description/
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Chinese Emotional Conversation Generation

(CECG)

Post
(Given)

ZNERMBRAFIAN EINT !
The man who cooks and loves dogs is very handsome!

EEARAN—HR wTHREZIE |

Daddy, tomorrow is June 1th Children’s Day. Please take me
out to play!

WA T ANBEE » SR
It's sad to be ignored by someone that you really care, and
it's harder to pretend that you don't care.

KREWGSRIE | REBEFRAREL? | 2]

Harbin is in the snow! Are you going to freeze me to
death?!?!

ARBFE—EE  ERLTREMH -

| wanted to learn the vicissitudes of life, but | became sadder.

mERBALEF & Tk

SR—BERIEGANG - BARBLE > BELRFCHY ]
| have been training at the seaside all day. Though very tired, |
still very happy!

Emotion
Category
(Given)

f>

Like

%45
Sadness

P AR

Happiness

Response

(to be generated)
AR e B AR D &9 o
The man who cooks is handsome.
&5" ? ""/r)i'i,%‘ o
Yes, of course.

B AL ProAfeF o
| am concerned with it, because | care
about it.

ERBARE > DRI E
Keep warm. Watch out for getting
cold!

R —NBGEEF -
It a sad story.

AR TR |
Yeah, happy!

http://coai.cs.tsinghua.edu.cn/hml/challenge/task definition/
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Sample responses generated by
Seq2Seq and ECM
(Emotional Chatting Machine)

Post Model Response(Original) Response(Translated)
Seq2Seq A, BE— W RS — /M2 FWH. | A promise is what a cheater says to a fool.
R, BRI T Like 7&1% E— "I\""F?'_B(J@¥' Pr01jnise is a single-minded fool
— MBI Happy | ®E#E—/FOLHET I'm just a happy fool
A promise 1s what a cheater ECM | Sad R RGBT I am a sad fool
says to a fool. - -
Disgust | — /M7 s — =TT A cheater says to a fool
Angry AEREAE, RIERET! Whatever you believe or not, I trust in 1t!
Seq2Seq HE AR IR B R T Ok . After knowing the truth. I burst mto tears.
Like KeI®ET, KAIET ! Too lovely, 1t’s too lovely.
HIIE FAR B FRARE 5K ok P ; % -
Knowing the truth, I laughed Happy %ﬁifﬂﬁ AR H ok T ° I can’t help laugh myself to tears.
myself to tears ECM | Sad MiE AR IBEE T K. After knowing the truth. I burst into tears.
Disgust | iX /2 HA)E 2 FE ) ? Is this true?
Angry |fH4ER? REH. What do you mean? I don’t understand.
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Al Humanoid
Robo-Advisor



Al Humanoid Robo-Advisor
for Multi-channel Conversational Commerce

Multichannel
Platforms
Web
LINE

Facebook

Al Portfolio
Asset Allocation

Al Conversation
Dialog System

70
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Conversational Model
(LINE, FB Messenger)

2% -

QD v Aiwisfin

swwrw  Hithere!

how's going

aesrm  Why do you want INFO

ABOUT STOCK?
— Hi there!
| am doing very well. How
s=w=  What you said was too Awsrs afOYOU ?
complicated for me.

| need your help

- 2330(4MBEIMRINTF:
:::233.0
2330 . .
WM 2335 H.elp IS assistance | can
M :30664 4 Awsrn g've M'
M EWRM: 2295

BHaR:232.5
BO®O 16

W®:2340
_ MEE:2305
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Conversational Robo-Advisor
Multichannel Ul/UX

Robots
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Portfolio Performance in 2016
Annual Portfolio Statistics

Black-Litterman

Portfolio Markowitz V\IIE:i:?IItIZ d S&P 500
- the LSTM Portfolio . Index
Investor Views Portfolio

Annual return 16.151% 15.172% 12.428% 9.643%
Annual volatility 13.897% 14.365% 15.870% 13.169%
Sharpe ratio 1.14697 1.05534 0.81762 0.76492
Stability 0.82500 0.82515 0.82514 0.78754
Max drawdown -10.105% -10.465% -12.529% -10.306%
Skew -0.35652 -0.52985 -0.56976 -0.36795

Kurtosis 2.49845 3.00613 2.41894 2.21958

Daily value at risk -1.688% -1.750% -1.948% -1.619%
Alpha 0.06445 0.05354 0.02158 0.00000

Beta 1.01485 1.04816 1.15631 1.00000

Information ratio 0.10935 0.09129 0.04655 -
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Cumulative Returns
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Cumulative Returns: Portfolios
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- Equally Weighted Portfolio
e S&P 500 Index
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Source: Min-Yuh Day, Tun-Kung Cheng and Jheng-Gang Li (2018), "Al Robo-Advisor with Big Data Analytics for Financial Services", in Proceedings of the 2018

IEEE/ACM International Conference on Advances in Social Networks Analysis and Mining (ASONAM 2018), Barcelona, Spain, August 28-31, 2018.




Cumulative Returns
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Source: Min-Yuh Day, Jian-Ting Lin and Yuan-Chih Chen (2018), "Artificial Intelligence for Conversational Robo-Advisor", in Proceedings of the 2018 IEEE/ACM
International Conference on Advances in Social Networks Analysis and Mining (ASONAM 2018), Barcelona, Spain, August 28-31, 2018
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IEEE EM-RITE 2019

The 8th IEEE International Workshop on
Empirical Methods for
Recognizing Inference in TExt

(IEEE EM-RITE 2019)
In conjunction with IEEE IRl 2019

Los Angeles, California, USA
July 30 - August 1, 2019
https://sites.google.com/view/emrite2019
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MSNDS 2019

The 10th International Workshop on
Mining and Analyzing Social Networks for
Decision Support

(MSNDS 2019)
In conjunction with IEEE/ACM ASONAM 2019

Vancouver, Canada

27-30 August, 2019
https://sites.google.com/view/msnds2019/
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Summary

Al Robo-Advisor in FinTech
e Conversational Commerce
e Al Humanoid Robo-Advisor
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Department of Computer Science and Engineering, National Central University
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Assistant Professor
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Tamkang University
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