TMPLUIS S

LIBERA UNIVERSITA INTERNAZIONALE DEGLI STUDI SOCIALI

Department of Economics and Finance

BSc in Economics and Businés$/ajor in Management

ARTIFICIAL INTELLIGENCE APPLIED TO  FINANCE:
ROBO ADVISORY

An industry-specific analysis, comparing incumbents to startups
in businessmodel sustainability MoneyFarmvs YellowAdvice

Supervisor Candidate

Professor Stefano di Colli Luca De Bernardis

Subject Student ID

Financial markets aml institutions 221791
Academic Year 2019/2020

1






TABLE OF CONTENTS

Abstracté é é . . ééé é ééé

([N
D~
-(D\
D~
D~
H
o

ée

s 7

Introductioné ¢ é é ¢ ¢ éééeéeéééeéeééeceé

s 7

1. The financial advisoryprocesg ¢ ¢ é ¢ é ¢ éeééééeéééeéeéé..ll1

1.1.Traditional patterns offinancial advisorye é .é.é é ¢ é éée é e é e ...11

1.1.1. Historical developmerda nd st udy of éttRe élétéa®&léi.ldn caseé

1.1.2. Markets in Financial Instruments Directiveé é é é . é.é é é é é é .13

1.13. Mi FI D Il and its consequences om5the ind

1.1.4. Partitioning the processinseaep has es é é € € € é € € é.6666€17

D~
D~
D~
D~
D~
N
o

sz

1.2.Behavioralfinanced ¢ ¢ é é ¢ ¢ é ¢ é é é é é

s 7

1.2.1. Efficient Market Hypothesis é é é é é é € € € € é €

[N

122. Cognitive biases in deciséoénéeéemalkkd3 ng. . é

123. The invest céré. seandédane.gté€écececeééee.2

124 Noi se traders vs rational éé&aade.nRs éééééé

eeééee.®

sz

2. Livingthe FinTechrevolutiont é¢ ¢ ¢ é é ¢ é é é é é é é

N

D~
D~
([N
.(D\
&
[N
[N

2lUnderstanding t he pééé.oéngeénéoéné.é.

211.Definition and meani ngééééééeééeré
2.1.2. Evaluation of customer awarenes® .é é ¢ é é .é ¢ ééééééé.R

D

(N
(N
(N
N

2.2.Industry products study: identification of macro categoriesé é . é

sz .z

nvestments and financingeseséeeec®Bseé

N
N
N
N

22.1. 1



s 7

22.1.1Peefto-Peer |l endingééééeeééecééééeéééés
2212Crowdfundingééééeéééeéeéeeéeeéeéeée. .28
221.3Algorith mi ¢ tradingééeéeeéeéeéééccecécéééée .29
222. Ri sk Mana@genrertteceee éeéeéeéeé.eéeée .30
222l nsur Techéeéééééééecéeéeé éeéeéeé . .30
2222RegTeck é é ¢ éeéeéecéeéeéceecéeéeéeéeée .31

@D
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
N
-
-
-
-
N

2.2.3. Payments sectéré é

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
N
N
N

2.2.3.10nline paymentse. €

7

2.2.3.2Digital money and cryptocurrenciese é e é e é ¢ e é e é e é é

N
N
N
N

s 7z sz £ oz

eéééééééé .33

2.2.4. Management and acquisition of Big Data € éééé

s 7 7

2.2.4.1Atrtificial Intelligence and machine learni@gg é € € € € € é é é é é ...33

J T4 sz

2242Bl ockchain étéeécdréere®léacgéyééeé e e e ¢ é é é é ..34

2.2.5. Aggregation othese serviceisn t he Bi t @€oé é é éné

2251T he Bitcoin

sz

2.3.Common features amongd-intech serviceg € é € é € é

([N
([N
([N
([N
([N
([N
([N
.CL)
(6]

D
D
D
D
D
D
w
(@]

2.3.1. Competitive advantage and benefits for customérs... €

sz

éééecée

D~
D~
-
-
-
-
-
-

2.3.2. Analyzinguseradopton r at e.

7

3. Analysis of Robeadvisory industry and the role of artificial intelligenceé .é 38

s 7

3.1.The RoboAdvisoryin du st ry éécéeéée é € 6 € é € é é é é é é .38

sz

3.1.1. Literature review Study oftheindustg é é é é e e e e e é é ..e é .39

[N

sz

3.1.2. Digital wealth managemehite e é e e ééeééeeééeéeé 39

([N
([N

4

del3g é

7 7 7 s 7z oz oz

mani f estum p aépéeéréécéé.. B8€ éé e éé éé



,,,,,,,,,

3.1.3. Traditional advisoryvsRobAdvi sory péééésseeeée 4l

sr rs

3.1.4. Asset under managementandfuipre e di ct i ons . &&&é&.éé

"""""""

//////////////

3.2.1. Literature review Analysisofreseaite s é € € ¢ &€éé e e e ¢é é é 43
3.2.2. Cost reduction for both providers and customérs..€ é é € é € é é é 44

3.2.3. Greatertransparencyahdr ust é éééeééeéééecééééeéé .46

,,,,,,,,

324. Modern marketing and .choédmmuéé e&ttiddnééeéceeé

rs 77 rs 17 L7 sz

3.25. Highlevelusee x per i enceé &&&é&é&ée eeeeeé.

D~
D~
a1
o

33.1denti fying the role of Al éaéd . étadhine | e:

s7 17 17 £ 27

3.3.1. Literature review Aland machind ear ni ng é é € &é&éa&éééé .52
332.Evaluating the i mpactééoéfé éAdéddéédé &3 al | nt e

s s s 7 s oz 7 7

3.321PureRobeA d vi sor sééééééééééééeetééééébq

N

/L L7 2L L7 £ £ £ £ £ £ £ 7

3.3.2.2Hybrid RobGAdv i sor séééée &k éeééé éeeeéeé..bd

3323Rob04-AdVvi Ssorsééeééeéeéceée. éeéceeceeeee .é . .55

3.3.2.40verview ofRobcAd vi sory cat e g@dreicetée&de 656

3.33. RobcAdvi sory 4.0: machine | é&enédé&dbs in fin
3.3.3.1RoboAdvisor 1.0i Digitalizing the process é é € ¢ é é . ¢ é é é é ..57
3.3.3.2RobcAdvisor2.0i Aut omat ed r eb a&léarectiéreggé&e. &8
3.3.3.3RobcAdvisor3.0i Pr edef ined i nvestmedétéeébivategie:c

,,,,,,

3.3.3.4RobcAdvisor4.0i A machine | earningéakcwri.dbryee.

77 s7

3335Devel opment of t he ptheerftoarendcomée .58 é e



4. Businessmodel sustainability: comparing incumbentscompaniesvs startups
usingthe YellowAdvice vs MoneyFarmcasé ¢ é é € ¢ € é € é é é é é 59

J PP POV IO IY4

41Anal ysis of MoneyFar m c aésécéceceteééééeéesde e . é

I 7 s

411. Devel opment phases andéedabadée aeeibdgeééééé

s 7z z

4.1.2. Portfoi os and asset é&lélécdcateodonéeééeé. . 62

,,,,,,

413. Pricingstrategyééééeéeéee€écéeéeéecéeceeeéeéeé 64

”””

414. Mi ssi on, Vi sion and éealétets ceéé é &8 é é

P

415.Users reviews and preéeeéeéé

(0N
(0N
(0N
(0N
(0N
(0N
@)\
®
M-

42.Anal ysis of Yell owAdvickeééeadsdeééeéeceéeécéeé

4.2.1. Theevolution of Hybrid RobeAdvisory for bank customeé.é é é é é ...71

7z 7

4.2.2. Profiling and recommended portfolio asset allocation progess € é .€ .72

423. Costef fective stradéegygéeéééceééeéé.73
4.3. Business Model sustainability comparison: YellowAdvie vs MoneyFarm....74

431. Provider and targeté é&éubsédéoentc.e.ééécrd éé

4.3.2. Independency degree of consultancy inthe Ralibv i sor y é®eériyi ce. . é

7 s 7 77 22 r7 17 17 2

4.3.3. Featuresoffinanci@d dvi sory. . . . é ¢é étééécéce.&eéé .76
434. Mi ni mum required bal a@éé et etededértd é

sz sr sr 7L L L L LI LT

435.Costs and feesééééééééééédéed bécéeéeérv

sz

Conclusiore ..é éeééeééeecéeéceeéceéeecéee

D~
([N
M-
\‘
(0]

s 7

Referencee ¢ e é e eéeeé.ceéeceéceceéeeéee

-
-
-
-
-
0]
=






6Banking is necessary, Banks are noto

Bill Gates- 1994



Abstract

Consultancyadvise was not highly regulated until recent times, with the creation of
multiple central authorities that have the role of supervising the whole process, while at
the same time avoiding scams aralifls towards investors. In 2017, the European
Directive MiFid Il focused particularly on this topic, addressing independent financial
advisory and its effects on the industry. The financial advisory process evolved in the
last years in various aspects,gsi@ely influenced by the technological development
which occurred during the scalled FinTech revolution that led to the spread of several
services such as Blockchain, Algorithmic trading or Regreer lending.

Among the main patterns which shaped gphenomenon, Artificial Intelligence hugely
affected thdinancial sector helping to create a new trend that experience large growth

since its beginning in 2008: Rof#alvisory financial consultancy.

Strictly related to digital wealth advisory, the staps providing this service uses
innovative technology that relies on Artificial Intelligence and machine learning in
order to advise individuals in the investment process. Disrupting the traditiocakpr
RoboAdvisors have multiple advantages for bptbviders and users. Firstly, they
offer highlevel userexperience through professional online platforms and mobile apps,
enabling clients to access the service whenever they want to. DeletingQ#p tuf 9
physical assets costs, these companies have feegand higher transparency when
compared with traditional consultancy services provided by incumbent firms. Using
modern marketing and usirendly communication, they gained trust of many
investos, arriving to manage more than $200 Billion as tAeset under management.
This phenomenon has developed in last years in ticalka RobeAdvisory 4.0,

where the advisory process is operated by artificial intelligence, which exploit the

benefits of he latest machine learning technologies available.

Focusing specifically on the Italian Roalvisory industry, on one hand a staaldne

startup namedvioneyFarmhas developed Rure RobeAdvisorand is now a global

player operating in three differenduntries. On the other an incumbent bank built
YellowAlvice,aHybrid RobeAdvisort o0 sati sfy customersdé needs
business model sustainability of these two services provides a deep understanding of the

current landscape within this induststill evolving nowadays.



Introdu ction

The multple innovative discoveries achieved by technologicagressn the last years

truly affected the financial industry in many aspeets. introduced in theabstract
focusing on financial consultancy process, this paper aims at analysing the phenomenon
of Robo-Advisors, one of the main trends within the FinTech wakieh began around

2008 in US and the role of Atrtificial intelligence in its development

In the first chapterthe financial consultancy process is evaluated, starting from its
beginning angassinghroughits modern development. Moreover, it is addex from

both a regulative and a psychological point of view, identifying the main features of
behavioural finance and cognitive biases related to advisory actionsedtwed chapter

is dedicaed to FinTechfrom the definition tats latest innovatioravailable with the
objective of describing its products as well as its main core patlidradfkobeAdvisory
phenomenon is investigated in térd chapter describing how the industry developed
and classifying it in timeline categories, providing a clear and easy understanding of the
whole competitive landscape. Furthermore, studying the pro and cons of the service
enables the reader to evaluate the reaérdxto which Artificial Intelligence &d
influenced financial consultancy, therefore defining Rélolvisory 4.0 and the role of
machine learning in itChapter fourconsiders the Italian Rob#&dvisory industry
analysing two of the main players on the kedr the starup MoneyFarm and
YellowAdvice the RobeAdvisor service provided byheBancaé Beginning with a
specific study about the features of each service, such as business model, cost structure,
asset under management and target customers, thesgedréor a comparison of case
studiesDue to a core difference between these Rabwisors, namely MoneyFarm born

as a standalone starp while YellowAdvice being part of an incumbent, the
discrepancies are evaluated to be highly interesting and @esignificant even to
foreign industies Finally, taking as basis assumption the same hypothetical investment
on both RobeAdvisors,the comparison focuses on the total fee that the customer would
pay on each service.

In the conclusion anoverall assessment on the comparison is exposédha business
model sustainability of each service is estimated, with the aim to provide a final overview

on RobeAdvisors in general, as well as for the specific Italian industry.
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1.Thefinancial advisory process

Financial advisory is intended der activities related to planning and monitoring
financial resources of third parties, that can be both private individuals or companies.
This happens in the absence of adequate skills and knowledgeimgganéncial
monitoring and management of portéd, with the professional advisor aiming at
identifying the best strategy for each specific situation.

Individuals, seeking financial advice when investing savings, often rely massively in the
hands of dinancial planner, who analyses the expectedmaifieach possible investment

and finally evaluates the best way to act.

1.1. Traditional patterns of financial advisory

Thanks to the analysis of the investment time horizon, the expected retucarestaint
monitoring of customized control parametersd alue to the possibility to access
dedicated tools for risk assessmdimancial advisor guides the client through the full
process of the investment, earning a fee depending on the type of cdrayssigh. The
relationshipbetween him and the clieshouldbe characterized by great professionalism
and should beriented towards client's interesteing fairness as one of the key features
of these affairs (CONSOB, 1998)

Trying to achie\e the bestsolution in terms of financial balanceoth companiesnd
private investors invest their savingisice the establishment of these procedure, dating

hundreds of years ago

1.1.1. Historicabevelopmenand study of the Italian case

The phenomenon of financial advisory dates back to early 20th centuryicsghgaivhen

the American Security and Exchange Commission published the Investments Advisers
Act in 1940.

filnvestment adviser means any person who, for compensation, engdmgelsusihess of
advising others, either directly or through publications aitwgs, as to the value of
securities or as to the advisability of investing in, purchasing, or selling securities, or
who, for compensation and as part of a regular busineasesssr promulgates analyses

or reports concerning securities (| n v e sigersmA&ct) 1940A d

11



Even if quite vague at the beginning, the definition of financial advisors has been updated
several times since that year on and was more precisely defindte yotlege for
Financial Planning in 1971.

For the first time, it was regud to pass an exam to become officially a financial advisor,
moreover candidates had to do an internship period, adding barriers to enter this
occupation.

Consequentlythere was a huge increase in financial advisors providing a more objective
service, &oiding any conflictof-interest when planning investments. However, many
continued with a merely commercial approach, since they were still tied to a revenue
model basedn sales commissions, therefore it limited their professionalism towards

customers wite reaching a massive gain.

Taking as example lItaly, even if the Italian national commission for society and stock
market CONSOB was established in 1974, ufiB0s firancial advisors did not require

any type of exam or enablement to carry out finarglening and monitoring serviges
furthermore they were not specified under any specific law or regulation

Specifically in 1983 law n. 77/1983 in ltaly)it was decidedhat the only subjects
authorized to provide the service of placing financial insemis were the ones who

were enrolled as agents and commercial representatives, intended also as registered in the
national register of insurance agents or the ones wébific professional requirements.
However, an official initial regulation from th&lian supervisory authority began to

have a specification regarding investment advisory activities only around the 1990s.

The official legal recognition was 1991 witlw No. 1, which regulated brokerage firms,

known also as SINbocieta di Intermediazi@ Mobiliare

Therefore, hese activities were reservedto thosesubjecs, enabled under release of
specificauthorization

Furthermorethe official name ofpromoter of financial servicestas ceated whichhad

to mandatory registen anappropriate @gistercontrolledoy CONSORB

Now, financial advising can be provided with different modalities by SIM, S&Riéta

di Gestione del Risparmjipbanks and consultants admitted in the recently published
Albo managed byOrganismo dei Consulenti Finanzigif©CF). Banks can, moreover,
admit order by customers who dondédt ask fo

foll owing cusms.omer 6s instruct.i

12
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The whole industry had benefits from the establishment of this register since it avoids the
presence of parttime" advisers, often inexperienced and so becoming dangerous for
investors.

Before 1991, financial promoters were conceived only as a npaciag investments

and not even as subjects who could advise the saver in aoeemted view.

This discidine is organizedn order todefinethe new profession at a legal leveffering
greater protectiofor consumes: thousands of investors andaes were in fact involved

in several scams and experienced massive losses in the decades before this law

1.1.2. Markets in Financial Instruments Directive

After several updates to the law of 1983rio Draghi, at that time Minister for treasury

in Italy, was chosen as the leader of the commission which published the T.U.F. (Testo
Unico in materia di intermedzsone finanziaria): this paper was the unique and principal
document regarding financiatermediaries and financial advisory process.

This act, also called by many as the Draghi Financial Act, was forced by the government
as to be in line with the onelated to financial advisory in European Community, namely
the Eurosim law of 1996 based on 18® Investment Services Directive frometficU

act of 1993.

The two principles underlying the functioning of the current financial market in the EU
were definedy this Act: mutual recognition and home country control.

Therefore, any authorized EU financial advisory investment firms could preerdiees

in any other countrpf EU, even ifsubject to the supervision of ti@®mecountry.In

2004, with the Europem Directive of Markets in Financial Instruments Directive,
commonly known as MiFiConti,2007) the development of Eldgislation made further
steps forward, while repealing the ISD of 1993.

Becoming active in 2007 in Italyhis has been one of the masportant changes in the

whole financial advisory process since its beginning.
The main objectives of this Act were:
- Greater efficiency and transparency, through crucial supervision by

governmental authorities

13



- The integrity of the markets, guaranteeyg Honest, fair and professional
behavior of the operators

- Protection of savers, as financial advisory should only @m a nvestor 6s
interests

- The strengthening of competitive mechanisms, favored by several factors such
as the creation of new trading venaesl the European passport

- Improving thegovernance systems with control of conflicts of interest

In ltaly, the abusive exercise of one or more investment services was punished with the
imprisonment from six months to four years and wighgaificantfinein Lire, from four

million to twenty nillio n.

Below we find an analysis of the regulations related to MiFidgarding the current

situation in Italy, developed by PwC in 2016.

MIFID I

Regulation Description

Conflicts of Conflicts of interest

interest (Art.18)

Conduct of
business
obligations
when providing
investment
services to
clients (Art.19)

Legislative
Decree
n.196/2003
Privacy Code

Informativa
(Art.13)

Treatment
through
electronic
devices (Art.34)

“Banking
provisions and
traceability

of banking
operations”
Del.192/2011

may also arise
within different
Robo Advisory
models. Itis
important to take
into account the
distinction between
independent and
not independent
Robo Advisors.

Robo Advisors

shall perform

the assessment

of suitability and
appropriateness as
art.19 envisages.

Italian Robo

Advisors shall
comply with the
Privacy Code and
provide, in the
Privacy Policy
document, all
the information

described in art.13.

It is not directly
addressed to
Robo Advisors
but suggests some
best practices that
can be applied to
Robo Advisors if it
is integrated in a
bank.

Source: PwC, 216
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From a structural point of view, it was organizedtba Lamfalussy procedurevhich
divided his approachndour different levels, starting to clearly establish the relationships
and roles of governments and European Union, as well as setbeml specific

commissionsnvolved within these services

Furthermore, MiFid differentiated customers classifyingnthinto three

categoriesgdepending on the amount fotectionthey have

- Retail customers high protection needed; they basically are clients who are
not professional customers and so enjoy maxinpuotection in terms of
transparency and regarding the obligations that intermediaries must observe

towards them.

- Professional client§ medium potection needed; are clients having decent
competences necessary to make investment decisions and ratakealigks.

- Eligible counterpartie$ low protection needed; are commonly considered as
crucial operators of the markets, with the highest knogdexthd consequently
they need the lowest protection. Examples could be investment and insurance

companies, pesion funds and central banks.

1.13. MiFID 1l and its conseguences on the industry

The outbreak in the United Statefsthe bubble on subprime mortgages, followed by the
bankruptcy of Lehman Brothers (2008), has ledattwugefinancial crisis that has
influencedmarkets globally

From 2009 onwards, the European commission start working on updating the MiFid,
aiming at b&ancing the financial issues of those years with new regulations.

The new MiFid I| active from 2018regulates the financial marketstbe BJ andtook

place of the previous European regulatidthe already mentioned MiFidhe final
objectiveis to operate on the transparency of European financial manketeover it

was included also ithe list also Liechtenstein, Iceland and Norway.

15



Its ultimate aim, or thdrue background on which European legislatacded was the
protection of savers and small investpas said before not fully defended by scams under

the previous regulatory system

In order to increase transparency in the raegkM#Fid Il has imposed new rules on banks,
brokers and asset managers, especially widrterce to products and services.
Regarding financial intermediaries, MiF Il improved transparency through the
development of innovative methods for acquiringiniation from customers
Moreover the main features of this acts in the finanadVisory procesare analyzed in

this work

First of all it created a common definition ioidependent consultancipitended as fee

only financial advisors which do notasive any type of remuneration from financial
intermediaries, furthermore they dotin@ave access to the client's assets, that remains on
deposit with his traditional intermediary. Another important aspect deals with the fact that
independent financial ators are obliged to keep a compliance manual, a book of
regulatory and supervisorpbligations, consequentially dealing with an annual
compliance review: a report related to compliance requirements to be drawn at the end of

each year.

Another principal ew characteristic of this provision was the one related to product
governance, aimgnat anticipating the adaptation of the product to the target customer:
intermediaries are so required to make a specific assessmaisks associated with

products.Product Governance, marking a decisive step forward in the evolution of

disclosure on fiancial instrumentdransformed the process

Product > Portfolio > Customer A Customer > Portfolio > Product

If on one hand beginninfyjom the product mean® communica¢ through aechnique

that follows the markets and specialists,isg@ portfolios a simple support by means
of reports and "refined" graphen the othertarting from the customer instead means
offering an analysis of needs and objectj\sdectingadequate products and portfolios

consistent with risks, ambitions and time horizelated to that specifiavestor

16



Thissystenrelies onconsideing investor's interesmoreovetthe obligation to verify the
risks associated with the prodsigssued isesponsibility of the distributor intermediary,

who ensursthat thesecurityis distributed to customers within théarget market.

The third key point of MiFid Il isthe introduction of product intervention powers
attributed toEuropean Sagities and Markets Authoritg SMA.

This institution haspowers which mainly consist in the possibility of limitingor
eventually evemprohibiting the salefdinancial productsn order to avoid scams.

The control activity of ESMAprevails oer any meases previously adopted by a
competent authorityfurthermore here is also the possibility for both the domestic
supervisory authorities arieliropean ones to impospecificprohibitions.

The industry of financial advisors grew exponentiallycsi those dmades, in fact the
number of financial advisors is estimated to be around 300,000 units (Cerulli Associates,
2018) These advisors, according to a study by Boston Consulting Group in 2018, manage

globally more than 75 trillions of dollars as AUM Assets emehanagement.

1.1.4. Partitioning the process in several phases

The financial advisory process can be describativdded into 5 main phases: customer
profiling, portfolio selection, evaluation of the adequacy of the proposal, investment and

rebalancing

- Portfolio Proposal .
> Profiling >> selection >> evaluation>> Investment>> Rebalancmg>

Customer profiling, also known as client profiling, is a procedure imposed by MIFID
which tends to detect the client's risk appetite, his degree of knowledge of financial
concepts, his investment objectives and the articulation of his assetd, thé&tIFID
directive did not ban any type of product but instead introduced the concept of adequacy
for retail customers. A very risky investment can be suitable for a client with a highly

skilled profile, extensive assets and lédegn investment objeietes.

17



Actually, the concept of product governance was recently introduced, which in some
cases providethat some products are banned from the retail public regardless of the
suitability assessment.

The evaluation of the adequacy of the proposal o¢huwsigh an accurate analysis of the
proposed financial investment, moreover it refers to the main action made by the financial
promoters when studying the appropriateness of the strategy chosen.

The investment phase is the most technical one, where tpespobfinancial service is
actually purchased, furthermore this i1s 1t
exchanged for securities, according on the strategy planned by the financial advisor.
The selection of the portfolio must always respond to investdifferentiation logics in

order to limit losses in the event of shock on the course of a specific financial product.
Finally, the periodic rebalancing allows to guarantee the adequacy principle by changing

the asset allocation in the event of charnigasarket conditions.

1.2 Behavioral finance

Standardiinancemodels asumeinvestorsto behave rationallyarriving to choose the
best option among the proposed orleough a process of optimization of profit.
Processingany information quickly andtaking into accountspecific preferences, the
investor is assumed to carry out a rational information scanning process.
BehaviouraFinancenstead asumeshese standaidvestors to act not rationally. These
individuals, suffering from biases that alteeir decision making, may over or under react
to new information. Moreover, they can incur in problems weuating a situation
being too optimistic or pessimistitius leading them to behave in an irrational way and

to not exploit opportunities.

Asfr o m t h &ehavioral lEinafice: finance with normal people ( St at man, 201
we can define this phenomenon as:

Behavioral finance substitutes normal people fortt®nal people in standard finance.

It substitutes behavioral portfolio theory for meaariance portfolio theory, and

behavioral asset pricing models for the CAPM and other models where expected returns

are determined only by risk. [ é]

Behavioral financeexpands the domain of finance beyond portfolios, asset pricing, and

market efficiency.

18



It explores the behavior of investors and managers in direct and indirect ways, whether
by examining brains in fMRIs or examining wants, errors, preferences, andideimav
guestionnaires, experiments, and the field.
Behavioral finance exploressaviagn d s pendi ng behavior [ é].
And it explores financial choices affected by culture, fairness, social responsibility, and
other expressive and emotional wants.

(Statman2014)

Psychology Sociology

Behavioral
Finance

Finance

Business, Education and Technology Journal, 2000

Furthermore, behavioral finaa is commonly seen as an aggregate of three individual
disciplines, namely psychology, sociology, and finance, as it was represented on the graph

on Business, Education and Technology Journal.

Financial intermediaries havae ability to exploit thebiasesof customersas it happened

in the US subprime mortgage markdence, a deeper understanding of how investment
and saving decisions are made and why people make repetitive errors when choosing
financial services isa key factor to achieving successfyprotection for financial

consumers.

The emerging FinTech innovations can strondiga thosebehavioural biases.
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From a positive point of viewtechnologies offer an opportuniigyr customers to reduce
their mistakes using easy online product comparidcee financial tools and even

automated investment services such as Radbasory.

On the other side of the coin, the same technological disruptive innovations have risks
embedled in their useexperience product orientation: in fact, many of the sewices
provide an easy and fast way to buy and sell financial securities and assets, which can
turn out to be damaging the customer that is not expert in these activities simjpist

not used to technology enough to deal with the ser{ftessi, 201y

The main factors affecting thispic are listed belowas the ones identified in Business,

Education and Technology Jourtfiam a work by Ricciardi et Al (2000)

Financial Psychology
Cascades

Chaos Theory
Cognitive Bias

Cognitive Disonance

Panics

Disposition Effect
Loss Aversion
Prospect Theory
Regret Theory
Groupthink Theory

Contrarian Investing
Crashes

Fear

Greed

Herd Behaviour

Anomalies

Market Inefficiency
Behavioral Economi
Overreaction
Underreaction

Overconfidence

- Anchoring - Cognitive Errors - Framing

Hindsight Bias
Preferences
Fads
Heuristics

Manias

Mental Accounting
Irrational Behavior
Economic Psychology
Risk Perception
Gender Bias

Irrational Exuberance

Fundamental features related to this topic are based on several theories regarding stock
prices and theo-calledRandom Walk theoryKendall, 1%3), moreover a key point is

the evaluation of an Efficient Marketamely with the EMHFama, 1970)
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1.2.1 Efficient markethypothesis

The efficient market hypothes{&MH) is often beenassociated with theonceptof

i Bndom walk a termwidely used n the finance literaturand that has characterized

the capital markets in the last decades.

This idea(Kenddl, 1953) refers to the concept of stock prices following a random walk,
becoming unpredictable to forecdstirthermore, the Random Walk Theorgases that
successive price changes securiesarenot dependent of the movement in the price of
another security

Consequentially it is not possible totparform the market without bearing a higher risk
related to the previous one. The best strategy t o use a fbuy and h
investing in a selection of stocks representing the overaltehaas specified by Burton
Malkiel, a professor at Princeton university considered as one of the most influential
individuals regarding Random Walk thedivalkiel, 1973)

Efficient Market hypothesis relies on the same implication as the previous aresyer

it assumes that any information relevant to stock prices is shared among investors, freely

available for all.

This concept is attributedto Euggh&a ma 6 s r esear ch made around

in his bookEfficient Capital Markets: A Review oh&ory and Empirical WorkHama,

1970), considered as a milestone for EMH.

Two of the main assumption of this theory is that tteemno possibilities of eitrage

and, as one of the most important, all investmee on how the available information

impacts on the current and future price of each security.

Taking directly fromiiFrammam se fdfeif ¢ inantiit oma rok e tl
timetheactuapr i ce of a security wil/l be a good e:c
The man conclusion is thatgiventrade at fair market valu®r each security always

then it is impossible to buy undervalusdcuritiesor sell overvalued ecuities for

arbitrageGi ven the recommendation to have a str
RandomWalk theory then the only wayndividual investors camgainsuperior returns is

by bearing geater risk.
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This hypothesis is divided in thresfferent categories, dependiran the respective
market efficiency level: Weak form, semstrong form and strong form (llliashenko,
2017)

In weak form, future pricelependsentirely on random factors and are not predictable
using historical price. The jges on traded assets such asdsoor stocks already reflect

all past available information, it is not possible to use technical analysis to gain profits,
even if fundamental analysis may still be useful.

The semistrong form relies on the weak form asgiions, expanding them by
perceving that prices adjust to any new public information publicly available.
Consequentially fundamental analysis is not able to predict anything about future price
movements, given any security such as stocks or bonds.

Finally, the strong form assumes thaicps always reflect and react to any information,
both public and private. Even not public information and hidden ones can be used to earn
superior returns, anywdiiat informatiorcannot enable investors to gain superrofifs

from investments on thearkets.

As from the chart provided on the Journal of Finance in 1970 regarding the efficient
market hypothesis, the share price is affected by information awareness and each of the
three forms (weak, semsirong, strong) & influenced in a different way.

Reaction of Share Price to
Information

——Strong Form

Share Price

Semi-Strong Form

Weak Form

5-43-2-10121345W67 89
Days Relative to Announcement

Source: Journal of Finance, 1970
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1.2.2 Cognitive biases in decision making

Regardinghe rationality ofinvestors there are numerous studegsout thepresence of
cognitive biasjntended asot applying Bayes' lawsduring decisionmaking process

Even if the debate is still going on, many scholars tried to identifynih& common
biasegelated to decision making.

Jay Ritter, professor at University of Florida, analyzes the most common cognitive bias
to be (Ritter, 2003) ttse of heuristics,overconfidence,mental accounting, framing

effect representativeness, conservatisimsposition effect.

Entering in details of some among those biasiristics are rules of thumb, which allow

to solve and simdy complex problems, strictly correlated withvailability and
anchoring.

Overconfidence, being one of the most common bias among investors, can be expressed
in several different ways. As proposed in the study by Barber and Odean (2001), men
tend to be mie likely to this bias than women: these induals, which have a relatively
higher level of overconfidence, are the evidence that even gender is a reliable influential
factor when addressing the cognitive bias issue. Moreover, the study also found
experence as an influencing feature as basedasethesults, the more an investor traded,
the worst the trading outcome and rate of retOther interesting patterns are the herding
behavior, which explains why people often tend to imitate the actions nyaldegle
groups, and loss aversion: intendsdtee unhappiness perceived from the event of losing

an amount to be worse than the happiness to win the same amount.

Finally, many evaluating it as the most important, the framing effect: this bias, massively
related to marketing and communication skilappens when something is presented in

a way and not in a different one. It is about perceiving the same produetyrnamour

case securities or stocks, differently depending on how it is presented and other factors

that influence our perception of theoduct.

1.2.3 The investor sentiment

Investor sentiment is described by invesamisearish obullish: securityprices decrease
during the timébears are in controlhile instead these prices rise tfils arethe onesn

control.
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Emotionis oftenone of the main driving factod the fcuritymarket thereforanvestor
sentiment is also known as market sentinardis not alwayshe same akindamental
value. Fundamental value is about business performamuestor sentiment instead
refers to he emotions and other features.

Many scholars are trying to measure this emotion, in order to see if it is posgitgditd

the security prices based on market expectations.

The principal indexes to measure this sentiment are

- thefFear indeg, also clled VIX (Volatility IndeX), which is based on option
pricesand measures the volatility of the optionsdhicago Board Options
Exchangeand the S&P 500 IndexThe price value of the VIX reflects a
volatility measure in percentage terntiserefore itsvalue is between 0 and
100

- the BPI(Bullish Percent Index that evaluates the number of securities with
bullish patternsising charts and graphBhis indexis computedas the ratio
between the number of stocks that provided a bullish signal and the total

number of stocks on the market

1.2.4 Noise traderss rational traders

Firstly proposed by Fischer Black in 19@8lack, 1986) the definition of noise traders

refers to those traders making decisions evaluating noise as if it was a crucial infarmation
As in this view, the market can be divided into two types of agents: on one hand rational
investors and noise traders, which can act in order to gain profits through arbitrage, and
on the other the nerational investors.

A noise trader is an investor whades not on the basis of rational thought but rather on
information useful to predict future fundamentals, such as earnings for example.

As already analyzed in this paper, non rational ones suffer cognitive bias that influences
their perception of risessociated with securities.

Their non rational choices will therefore be not efficient and consequently create extra
profit opportunities for rational investors.

Exploiting this situation, arbitrageurs are able to rise the price towards the fundamental
value, this happens thanks to the sale of a perfect substitute security, while at the same

time gaining profit without bearing any risk at all.
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2.Living the Fintech revolution

The digitization development process is everyday affecting multiple aspects of our
society, the sector of financial services, historically open to accept the use of innovating
technologies, is one of the industries that are majorly changing due to tiigicev The

recent rise in investments related to IT techniques on one handcandiderable pace

of innovation on the other, have increased a controversial phenomenon, defined by many
(Mariateresa Paracampo, 2017; Roberto Ferrari, 2016; World Ecof@mm, 2017;
Alexandre Birry et al., 2017@s revolutionary and disruptive, knowa FinTech.

FinTech can be located at the intersection between the industries of financial services and
the IT sector, it is a set of businesses among which a large nufmbiartaps offer
innovative(Susanne Chishti et al., 201€rvices and productisat had historically been
provided by the traditional financial companies, mostly by banks, private institutions or

governments.

2.1. Understanding the phenomenon

In order to understand the full scope of this phenomenon, we need to analyze the reference
perimeter, to get a clear and deep definition of it.

FinTech, coming from Financial Technology, is a term with a broad megRaigo
Panetta, 2018)vhich refers to the use of several advanced technologies in the financial

sector.

2.1.1 Definition and maning

However,a univocal and generally accepted noti®rstill missing also at a regulatory
level, crucial to the whole financial industry.

Each Institution or organization that contributed to the exploratory path of FinTech,
studying its main patternand characteristics, has tried to provide its own deadfim

differencing the one to the other in which aspect to be considered as the most important.

CONSOB the main italian financial regulatory institution, staf€©NSOB, 2020)
AThe t er m drallyn mdecatds fingreial innovation mad@ossible by
technological innovation, which can translate into new business models, processes or

products, and also new mar ket operatorso.
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The European Securities and Markets Authority, recogiiRassick, 2016FinTech as:

"a type of financial innovatio that relies on Information Technology to function, e.g.
internet, cloud etc and that can result in new business models, applications, processes,
products or services with an associated effect on financial nsasket institutions and
provisions of finanial services ".

The Financial Stability Boar(FSB,2017)defines FinTech witlthe statement

"a technologyenabled innovation in financial services that could result in new business
models, applications, processes products with an associatadaterial effect on the
provision of financial serviceso.

If asked to provide my own definition, | would define it as:

AFinTech is the word that represents a

entrepreneurship andhé banking and financial servieed

In a dynamic context as the financial one, the term FinTech became related to a never
more extensive meaning, including any type of firm that uses technological systems or
processes, aimed at making the financial systeare productive or aproviding

innovative financial services.

2.1.2.Evaluation of customer awareness

This movement grew unexpectedly in last years, affecting customer interaction as well as
business plans and structural models for firms, catching alalbstakeholders not
prepared on consequences related to the market.

The FinTech revolution influenced the financial life of any individual, from consumers
to financial and credit institutions, consequently creating several opportunities for
providers ad final users.

As from the datdGlobal Fintech Adoption Indef019 we can easily seen from these

key findings how big is the impact on consumers of this revolution, which will likely

affect the whole financial services industry in the next few years
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64%

Global consumers 3 out of 4 global 1 out of 2 global
are aware of at least consumers use a consumers use an
one money transfer money transfer insurance FinTech

and payment and payments service
Global consumer adoption FinTech service FinTech service

Top reason for consumers

to use a FinTech challenger 3 3% 68% 46%
Att ra Ct I Ve Consumer adopters Consumers would Consumer adopters

turn to someone consider a non- are willing to share

rateS a n d (OIS GERRGE financial services their bank data with

main bank first company for other organizations

fees financial services

Source: Global Fintech Adoption Index 2019

For many years technological progress has been one of the main ways to faster the
evolution and development of finance, achieving great progress such as forelunple

accounting andRobo financial advisorythat were key steps for this development.

If in those years progress needed a wide time span to be reached, nowadays innovative
processes take place at a massive faster speed: IT has in fact undergone a dramatic
progress due to development of digitisateand communication technologies, while both
private companies and institutions keep investing in R&D related to innovating processes.
Only time will tell us to which extent technological innovation will change processes in
the financial sector; howevers sure that banks, private investors and iasce
companies will necessarily evolve, more or lemsidy, in response to the challenges

they are about to face.

2.2.Industry products study: identification of macro categories

Including a wide range groducts, many fields have been added, e¥@n different
years and by different institutions, to the FinTech set of services.

The innovations related to technological applicatioas be divided in the following
macreareas(Janos Barberis et al., 2015nvestments and financing services, risk

management, payments sector and management and acquisition of Big data.
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2.2.1 Investments and financing services

Including the alternative channels for financing, the most common firms operating in this
area ae related to several types@©fowdfunding, P2P Lending, Algorithmic trading and
the complex phenomenon of ReBalvisory, which is analyzed in detail later on in the
paper. The key word of this processes is disintermediation, its main factor of benefit bei

that it necessarily leade & simplification of standard procedures.

2.2.1.1. Peeto-Peer lending

Peerto-Peer lendingsan innovative form of loan between individuals.

This service can offer a huge reduction of waiting times for obtaining adoaaspect
thatsatisfies all main actors of the Social Lending procedure.

Keeping all the traditional features of the loan, its unique characteristic lies in the detalil
that the loan is provided by a private individual and in favor a private agEeelhanic

Times, 2018)

The parties involved contact each other through online authorized platforms which are
supervised by the regulatory authorities, as in the Italian case for CONSOB, according to

the specific country or state in which they operateddfat the service.

2.2.1.2. Crowdfunding

Crowdfunding is a collaborative process between a group people that decide to allocate

their money, usually small sums, to support a project, which can be organized by both
private citizens and companies or patantties (Brunelli, 2014)

The organization launching a crowdfunding campaign promises to participants rewards
in exchange for their financial contribution. These benefits can be digital, material or even
shares of the company; this process is usedrindgp startups or new firms for a project

with very high expected returns, for which investors hope to make a profit in the long
run period. However, crowdfunding is common also amongprofit entities and
numerous social activities are related to fiienomaeon, as their ultimate goal is to

finance charitable projects.
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2.2.1.3. Algorithmic trading

Intended as financial trading executed through an algorithm, these tools arerseea as

efficient and able compared to humans in discover arbitrage opporuanitieto exploit

those possibilities, increasing the portfolio investment performances.

More recently, the development of high frequency algorithmic trading has taken place:
opeators have developed systems capable of entering millions of orders innitiigsa

of a second, executing only a minimal part of them, those which are advantageous for the

situation, consequently maximizing profits.

In order to reduce thespa | | endc yo Itaitnee 6 , meant as the ti mi
order, these players hawechted their offices near the trading ventngsg to minimize

the distance from the servers of the markets themselves, aiming at maximizing any aspect

of this service, which caeasily complete millions of orders at the same time, while

monitoring themall.

High-Frequency Trading: Half of US Stock R
Market Trading Volume for Past Decade

High turnover/high-frequency trading
As a % of US equity average daily share volume traded

61.00

56.00 550p
52.00 5100 52.00 i 51.50
i 4900 4850 4900

35.00

26.00

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Source: Franklin Templeton, 2019
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Reaclng more than 50% of transactions in the @8m 2008 onwards(Franklin
Templeton, 2019High Frequency Trading has provoked a debate that has highlighted

two pasitions, dividing many brokers and scholars about this topic.

If on one hand the former considers these behaviors (placing millions of orders to
influence expectatits and executing only a few units) as a way to mislead other
operators, the second, orethther hand, considers HFT positive due to the increase in
liquidity on the market. From a regulative point of view, many corrections have been
introduced to discouge the entry of unexecuted orders and contain the phenomenon,
still under debate by sonseholars.

2.2.2. Risk management sector

Services aiming at reducing compliance costs and procedures within the risk management
industry, becoming a reliable alternegito traditional financial risk management services
traditionally provided by Banks ortlzer financial Institutions. The main players within

this industry are InsurTech and RegTech, which are evolving and improving their

usefulness every year in multigdessible applications.

2.2.2.1. InsurTech

The word coming from the union between Insweand Technology, this is how the

innovative wave is affective the insurance sector. Improving the efficiency of the process,
the development of IT has in factade it possible to access, analyze and share a huge
amount of personal data, allowing insurareompanies to offer specific products for
customergSusanne&histi, 2018)

Able to make more accurate predictions about the risks and the expected returh on ea
Insurance contract, many startups were created in this industry in last years.

The leader mong these newly established firmsZlsong An the Chinese startup in
partnership withAlibaba which reached a market capitalization of more than 37 billions,
as on lasBloombergReport(Bloomberg, 202Q)

Moreover also the italian industry has developedsurTech very rapidly, as an example
could be the Italian Startupsoore, which raised more than 1 million in fundraising to
develop an innovative Insurcle servicgStartup italia, 2020)
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2.2.2.2. RegTech

Contraction of Regulation and Technology involves all the technologies aimed at

supporting companies to be in compliance with the multiple existing regulations,
consequently making organizations themselves more effigdertgnostopoulos, 2018)

The mat power features of this service are #bility to manage data and the integration

of these data between several business units, furthermore it is crucial salessesssive
analytical capacity that these systems have to process the informatiobleailéd so to
extract important reports.

In addition to representing a critical service for firms, Regh solutions can be a useful
tool for supervisors to verify compliance with the regulations. As we can see by the Italian
supervisory authority case GONSOB(CONSOB, 2018}hat makes explicimention to
RegTech as a product instrumental to financial activity, dealing with technology itself as

a productive and stimulating factor for financial services.

The RegTech applications had been listedropeanBanking authority, 2018py the
EuropearBanking Authority in 2017 and see several activities.

-Automated Compliance and dynarommpliance meant as the control of compliance
requirements carried out through IT innovative protocols and in the context of automated
reaktime monitoring;

-ldentityManagement and Contrchutomated procedures in the perspective of customer
profiling: KYC / AML / etc.;

-Risk Managementools aimed at making the process of risk management more effective
while less expensive, based on analytical, Al and advancedmigics;

-Regulatory Reporting automation of the reporting activity with cost savings and
timeliness, all related to a digitalization of the whole process;

-Transaction Monitoringauditing and carefully monitoring reime transaction;

-Trading in Firancial Markets conducéd through innovative procedures to increase the

accuracy and the costfectiveness;
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2.2.3. Payments sector

This sector is characterized by contactless technology and online payments that can be
provided through mobile apps andlioe services. Due to the development of new
communication technologies, billions of people have the possibility to use their mobile
phones and computers to access a wide range of financial services, with a consequent
significant reduction in transacti@osts.

The most common services within this scope are online payments, digital money and
cryptocurrencies, aiming to create value foustomers and to achieve a better
performance in doing these currency exchange related actions.

2.2.3.1. Online payments

This service uses advanced technology to allow private parties to sign contracts digitally
and so to carry out a legally valid transac. While ensuring privacy and protection of
sensitive data in both parties, the transaction is executed when spegifi@ments are

met, such as the purchase of an asset at a certain price.

Multiple startups are raising huge amounts for the devedoprof this services and
consequently increasing their number of clients, taking as example the Italian case of

Satispy (Bitfeed, 2020)which just reached one million users some months ago

2.2.3.2. Digital money and cryptocurrencies

Digital money is intende@CONSOB, 2020pas a type of currency available exclusively

not physically but instead only digitally. These curiencallow their users to make
instant transactions, transferring their digital coins anywhere in the world, teaece

make a digital payment individuals use specific technological online wallets, in which
they can store any amount exactly as for thesgal ones.

One of the main features of these currencies is that they can be centralized or
decentralized: if on me hand they are controlled by a central authority, on the other

instead the transactions are recorded through the Blockchain technology.

Cryptographic transactions occur instantly and are known throughout the network,
moreover these transactions mustbefirmed to be accepted. Any of these transactions
are not falsifiable after being confirmed nor they can be revoked, assuringla\etbf

privacy and security for the whole procékiertex, 2018)
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2.2.4. Management and acquisition of Big Data

Since digital giants such as Facebook, Alibaba and Google are entering the financial
sector, the industry is changing rapidly, evolving as théaes evolve in time.

Big data used to be a technical issue, while instead now it can b@Remssiom, 20113s

a business opportunity for corporations, which went from being not able to manage big
data to investing massive amounts for collecting thewadays.

Using big data enables higével managers to decide on the basislatf, rather than
intuition, they can use datiriven decisions and increase the productiveness of those
decisions. This can allow CEOs and their companies to gain competitaetage even

in few months, given a good amount of data and a competentiealigam to analyze

it professionallyAndrew McAfee et al., 2012)

Regarding these services with tens of applications, artificial intelligence and the
blockchain procedures aby far the most widely used, due to their huge efficiency and

security.

2.2.4.1. Artificial intelligence and machine learning

The term artificial intelligence was used for the first time in 1955 by John McCarthy, a
professor teaching at Dartmouth. Frorattday on, thousands of predictions and claims
have been made about tpisenomenon, still seeking a common view for all scholars up
to today. Artificial intelligence is strictly related to Machine learning systems: IT
advanced systems that are not onlglaeing algorithms, but are now better at multiple

tasks that were oncede by humans.

The cefounder and calirector of the MIT Digital School, Andrew McAfee, considered
as one of the main researchers in the field of emerging technologies, defirfs the

situation as very interesting.
In fact he states in his pap@mndrew McAfee et al., 201n Harvard Business Review

that once Adbased systems surpass human performance at a given task, it is likely that

will spread quickly.
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Multiple evidence(David Silver et al., 2017are supporting this thesis, such as for
AlphaZero Artificial Intelligence, a machine learning algorithm developed by Google
DeepMindand which is currently able to exceed human performances at Chess game,
with only about four hots of training, as results published on Science Magazine on 2018
(David Silver et al., 2018)

2.2.4.2. Blockchain technology

This technology, also known dsstributed ledgerallows a register to be kept, validated
and updated with high security and @y through a network of users, each having the
same authority themselves, rather than by a centralized authority.

Any of the changes applied to these registers, using difficult cryptography tools, cannot
be alteredor deleted without leaving a trace dfet previous data to the decentralized
(Satoshi Nakamto Institute, 2008hetwork.

The main features of this technology make it immuneytzerattacks since to hack the
system they should attack all copies of tatalase simultaneously.
One of the mogtnown applications of Blockchain are cryptocurrencies such as Bitcoins,

in which the decentralization is one of the main characteristics.

2.2.5. Aggregation of these services in the Bitcoin model

To conclude this brief presentation of the multiple sewvioffered by the FinTech
industry, we can take as an example particularly Bitcoin.

Being one of the most know cryptocurrencies, it aggregates numerous of the applications
of FinTech such as Blochkain, Peeto-peer systems, decentralization of authority,
massive privacy tools development, secure transactions, no need for a intermediary, high

level cryptographySatoshi Nakanto Institute, 2008)and many others.

2.2.5.1. The Bitcoimanifestunpaper

The following paragraph is directly taken from the gmapitcoin: a peefto-peer
electronic cash systepublished by Satoshi Nakamoto in 2008, the nickname used by the

still unknown founder of Bitcoin model.
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This paper contains the main patterns of this decentralized network and being one of the
easiest way® understand several aspects of the FinTeablugon we are living.

AWe have proposed a system for electronic
We started with the usual framework of coins made from digital signatures,

which provides strong comtl of ownership, buts incomplete without a way to prevent
doublespending.

To solve this, we proposed a peepeer network using proaif-work to record a public
history of transactions that quickly becomes computationally impractical for an attacker
to change if honestades control a majority of CPU power.

The network is robust in its unstructured simplicity.

Nodes work all at once with little coordination.

They do not need to be identified, since messages are not routed to any particular place
and only need to be dekved on a best effort basis. Nodes can leave and rejoin the
network at will, accepting the proof-work chain as proof of what happened while they
were gone.They vote with their CPU power, expressing their acceptance of valid blocks
by working on extendgthem and rejecting invalid blocks by refusing to work on them.

Any needed rules and incentives can be enforced with this consensus mechanism

Source: Bitcoin: A Peeto-Peer Electronic Cash System Satoshi Nakamoto Institute, 2008

2.3 Commonfeatures among FinTech services

Analyzing this changes from a practical point of view, there are various benefits for end
users, such as transferring costs being reduced or an increase in easiness to access credit
and investment for several segnts of thgopulation.

Fintech services have multiple advantages for their customers, as interestingly analyzed
by EY in 2019EY - Global fintech adoption index, 2019)

Among these benefits the ones perceived as the most important are the range of
functionalities and innovative features (66% of surveyed), as well as the availability of
services 24 hours a day, 7 days a week (55%).

Furthermore, given the ease and flexipibf the service is said as crucial by more than

half the individuals (53%), peoplalso evaluate as very important the rates and fees
required for the usage of FinTech services (39%).
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2.3.1. Competitive advantage and benefits for customers

A main factao to be taken into account is the change in user habits and in the customer
experierwe standards. Internet being in everyday working routine on one hand and the
thousands of possibilities of online products and services offered by big tech companies
such @ Google or Amazon on the other, are resulting in giving new shape to the individual
consumer.

People are no longer a passive recipient of the services that are offered, but are themselves
value seekers, searching for offers of new products comparindgaeires, moreover it

is easier to detect any hidden contractual conditions od fraarticularly for young
people. Using innovative channels such as internet landing pages or mobile devices, many
FinTech startups allow the user a highly interactive pedsonalized experience:
millennials have grown by having access to customizedisofjtdesigned for their
specific needs. Furthermgrihese services adopt massive aféctive strategies, by

lowering costs they can invest an higher amount for maudketi

A low dependence on physical infrastructures and a large use of IT staff allswvto
apply lower fees for the service provided, in fact many FinTech offer the same or even a
better service to customers while charging less tharréuitional ones provided by
Banks or financial institutions.

Time is another crucial advantage feinTech firms, many of them provide real time
operations through the exploitation of internet connection and innovative products.
Taking as an example theyments sector, while the banking traditional service takes
about 3 days to deliver money with a aomsion of few euros, startups suctSagispay

or PayPalprovide an immediate transfer of money totally for free.

Simplification is a key feature of thaeveloping industry, being designed for customers
and structured for their specific needs, providiaglean business model easy to

understand.

Using a decentralized structure, not tied to a rigid infrastructure as the traditional one,
they are only partially subject to the regulatory requirements to which banks are subject,
enjoying many financial bené&f.Regarding the market share that Fintécins are
reaching, we can analyze an heterogeneous percentage share among the different fields
of the industry.
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In particular, these innovative services are subtracting from the traditional financial
institutions, the incumbent ones such as largely ésteddl Banks or Private Funds, a
quite significant market share, reachiegen above the 20% of total market in Online
Payments or Lending Servic@darcin Kotarba, 2016)

These multiple benefits and advantafggdoth customers and providers are thasias
understand the rapid expansion of this phenomenon.

2.3.2. Analyzing user adoption rate

A clear evidence of the Fintech revolution can be found in the Adoption rates published
by the Global FinTech Adopin Index 2019, provided by EY.

The first survey analyzed six different markets Australia, Canada, Hong Kong,
Singapore, the UK and the USand indicates a 60% adoption rate, a massive rise if
compared with last two years where we had 16% in 2015 &%dr82017.

These case studiese an perfect sign of the maturation and globalization of the industry
over the course of the past four years: analyzing the adoption rate, it is growing faster
than how it was expected to do.

96% of consumers worldwide kwoof at least one FinTech seteias alternative to the
traditional financial ones that is available to help them transfer money, making payments

easy, cheap and secure.
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3.Analysis of Robeadvisory industry and the role of Artificial

intelligence

RobcAdvisors, @& f i n ean onlane porifolio management solution that aims to invest

client assets by automating client advisory. Encouragingnsatiagement of financials,
Robecadvisory provide necessary informath i n a totally differen
require a deep financial backgroun¢Deloitte, 2016) areconsidered by many scholars

asone of the most innovative and disruptive trends of the FinTeghwdmah will

probably radically change the way finanagradustry works

3.1.The Robo-Advisory industry

Robgadvisory is a management service dedicated to the financial advisor process, using
a whole or partially online preparation and management of personal affseingO
recommended investment advice, luthea algorithms to create an investment portfolio
that fits the individual client's characteristitisis serviceallows potential investors to
receive investment advice and to build a customized portfolio diragd online

platforms and without a trainal consultant acting as financial intermediary.

Robo-Advisory

A Robo-advisors are digital platforms comprising
interactive and intelligent user assistance il E.;._:
components guiding customers through an —
automated (investment) advisory process ==

Robo-Advisory

g 2nd wave

\/ ' Online
mi Platforms / Brokerage
_ma

Traditional
Advisory

2

Ist wave of digitalization

Degree of Service Digitalization

>

Time

Source: Sironi, 2016
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3.1.1.Literature review Study of the industry

A definition of Robeadvisors is given as the following:

fiDigital platforms comprising interactive and intelligent user assise componerns
(Maedche et al. 2016).

This definition has been better specified as platforms that use

finformation technologyo guide customers through an automated advisory process
(Sironi 2016; Ludden et al. 2015).

As reported by Hayes (2019), inn&uof 2010, the first Robadvisor was a statip called
Betterment, launched with the aim of disrupting the traditional modé&nehcial
planning. Robo Advisors like Betterment hope to achieve interests of their clients and, at
the same time, money.

Moreover, they hope to make those outcomes accessible for all. Since 2010, the number
of Robo advisors has grown to more than thmeedred worldwide, including numerous
startups as well as from large incumbents like Vanguard, Schwab, and TIAA building

out their own Robeadvisory service.

Robgadvisory, automated wdiased investment advisory, promises many advantages
for both banksnd customers, even if consumer adoption rate has been slow so far in its
early stages. Recent studies suggest that this inégtitie to a mix of low trust in banks,

high expectations of transparency and general inability or unwillingness to engage with
investment questions.

Research in decision support and guidance s
a decision suppotbol depends greatly on its usability.

Through this literary report, aiming at analyzing the researches already published on th
phenomenon, | evaluate the main sectors and fields that has been studied so far up to
2020. Splitting this analysis on seviatdferent aspects and dealing with once each time,

| try to figure out the characteristics and patterns of the Rolvesory irdustry, an event

still under development nowadays.

3.1.2.Digital wealth management

Innovative products regarding the digitakalth industry enable firms to offer new
services and to automatize financial services, creating many challenges for the incumbent

traditional financial players of the sector.
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Within this context, is interestingp analyze the opportunities created bg nhewly

established tech firms, in order to get a deep understanding regarding the innovations they

are offering.

IT companies started to increase the range of services provided in recent decades, also

due to theinancial crisis that resulted in lossofl i ent s6 trust for trad
financial institutions such as banks. If on one hand classical wealth management
companies focused on the regulatory requirements, on the other severapstart
exploitedthe opportunity to leverage their higgach innovative features, building cheaper

methods of financial advice assuring a clear and easy service.

Often supported by business angels and venture capitalists, these companies are starting
to change the wedltmanagement competitive landscape, balvlg to define alternative

and innovative business models, extending the boundaries of this phenomenon. Digital
registered investment advisors, also known as RIAs, try to provide simplified financial
services throgh innovative and sophisticated IT onlplatforms, mostly eliminating any

need of a facéo-face human relationship.

These startups, whose teams aggregate software engineers, user experience experts,
business academics and also financial operators, eativided in two major sub
categories regyding wealth management advisors: Fully automated digital wealth
managers and Advisassisted digital wealth manageEY(Global Financial Services
Institute,2015.

Fully automated digital wealth managethis fully automated investment serviceseosf

the client a diversified investment portfolio, taking into account various data related to
each situation and customized on the specific customer, without any type of direct
supervision from a financial iman advisor.

Customersmust carry out a questnnaire about their situation and they risk degree
willingness, so theyeceivea portfolio that best fits their requirements. This strategy of
investment is oftercomposedby low-cost ETFs( D& Ac unt o 20)e namek | , 20
exchangdraded funds,and fully optimized on their specific need€Cases of fully
automated digital wealth managers &wetterment or Wealthfront, which are achieve

huge increases in their revenues every year since their foundation.
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Advisorassisted digital wealth managersaving adigital clientonlineportal aggregated
with a virtual financial advisgrthese servicesvere born with the main objective to
provide easyinancial planningor recurrentfinancial reviewsthroughthe smarphone.
Since their creation, these services have dgeel every year and now play a key role in
the digital wealtta d v i mdustrg, we can take as examples compdiked earnVest

or Future Advisors

3.1.3.Traditional advisory vs Robo Advisory piess

Human advisory services are structured in fourcf@p 2016) up to six major phases.
Several scholars (Nueesch et al. 2016, 2014; Kilic et al. 2015; Nussbaumer et al. 2012)
suggest to define the human advisory process as divided into the followiagtiages

of Robaadvisory: Configuration, Matching afZlistomization, Maintenance (Jung et al.,
2018).

1. Configuration in this phase (initiation, profiling, and concept and assessment
phases of human advisory) can be reduced the information asymmetry between
customer and advisor (Kilic et al. 2015).

2. Matching and customizationin the second step information is transfornieio
an investment recommendation: customers receive recommendations that fit their
needs, based on specific algorithms, and then choose the better offer.

3. Maintenancefinally, this phase allws Robo advisors to revise the difference
between the actual eds and the recommendation needs, and rebalancing
(reconfigurations of the product) has to be initiated in case of a substantial
deviation due to economic developments or changes of custoeds. ne

Configuration Matching & Customization Maintenance

Robo-advisor

M Initiation * Profiling H ;itttg:ﬁ H Offer HlmplcmcmatlonH Maintenance

Traditional advisory

Source: Jung et al., 2018
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3.1.4.Asset undemanagement and future predictions

The volume of asset under management of Rahasors has been estimated in $20
billion (Vincent et al. 2015; Epperson et al. 2015).

Optimistic forecasts predicted thabboadvisors will manage 10 percent of the whole
wealth management industry by the end of 2020 (Kocianski 2016).

A more recent study from Juniper Research (2018) has found that Robo advisor platform
revenues will reach $25 billion by 2022, up from arnnested $1.7 billion in 2017. The
study found that tisi could improve total assets under management related to these
services to $4.1 trillion in 2022 (from $330 billion, estimated in 2017).

According to Hayes (2019), this is not the case of a niche phemona all: this author
states that in the US, theyamage threguarters of a trillion dollars of client money (8.3
million users). His forecasts up to 2020, show a growth to more than $2 trillion, and by
2025 it is predicted to be around $7 trillion. $@mount would be more tess 15% of

all retail investment, as noticed by other scholars studying the same sector (Srinivas and
Goradia, 2015).

As it can be easily seen in the graph, the Asset Under Management AUM of the top ten
best Robeadvisors is hugemanaging over 208illion of Dollars in their portfolios
(Statista, 2020)

Vanguard 140
Schwab

TD Ameritrade
Betterment
Wealthfront
Personal Capital
Future Advisor
Acorns

SigFig

Ellevest

0 20 40 60 80 100 120 140 160
Value of AUM in billion U.S. dollars

Source: Statista 2020
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3.2. Innovative traits from the traditional process

Robgadvisory introduced in the advisory industry several innovative aspects, mainly
with the aim tosimplify and make the prose easier. Moreover these newly established
firms offer competitive prices and fees, making the service even more attractive to
customers: even if the benefits associated with the automation process are tens, the major
ones can & identified to be costffectiveness, excellent transparency, innovative

marketing and optimal usexperience.

3.2.1.Literature review Analysis of researches

Previous research mostly focuses on the design of portable or mobile financial advisory:
Nussbaurar and Kilic (Kilic et al. 2015; Nussbaumer and Matter 2011; Nussbaumer et
al. 2012b) provide design knowledge for establishing a required level of trangperenc

a dynamic advisory context, they identify transparency as a key requirement of Robo
advisors

Kilic et al. (2015) examine how process rigidity during the information collection phase
affects the relationship between the customer and the advisobhdJdnssr et al. (2012a)
investigate transparency issues in context of supported financial enspuritesh are
crucial in the first two phases of the process.

The study shows that O6processd, o6informatio
factorsfor an IT artefact, and that a highly transparent design leads to improvements in

customer satfaction and willingness to pay.

Based on previous research, Ruf et al. (2016) derive design principles for a prototypical

mobile advisory application, focusigy on t he t hree main design r
the servicebd, Otrmwstofbuinlfdirmpd i amd aGlyarmen a i
The evaluation of the designed artefact is carried out in focus groups with experts and

shows that the investigated principleave mainly positive influence on the service

quality (Ruf et al. 2016).

A paper from Nueesclet al. examines how the human advisory process can be
complemented with mobile services like takdapported advisory (Nueesch et al. 2014,

2016). Ruf et al(2016) identify customelpased design requirements for digitalized

advisory services, validatingpem in the context of an iPagpplication. Their findings
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suggest that especially quality, trust, and information asymmetries are key factors in the
design ofRobcadvisory.

In another study related to the context of mobile advisory, the same authuify ithe

key factors of proactivity of the advisor service, social presence, access to experts, and
privacy concerns (Ruf et al. 2015).

D6 Acunt o )eanalyaelthe mair2pfbrmiSes and pitfalls of the automated advisory
process. In their worknvedment choices are evaluated from a stenn and longerm

view, including retirement plans and shtetm investment opportunities related to the

mainRoboAdvisory services.

The study carried out by D6Acunt osilga al
so-called taxonomy of RobéAdvisory addressing it from four main dimensions:

- Degree of bman interaction

- | ndi v indolvaaneniwvghinimain financial choices

- Discretionto deviate from the automated advisor

- Personalizatiorof the advice serve

Moreover, the authors of the paper publishedMunich Society for the Promotion of
Economic Research D6 Acunt o #&tus @anlsaving aBdi@sting behavior,

analyzing both investment choices and allocation of financial resources.

Taken togditer, their findings indicate that intuitive and trustful communication with the
advisor is at least as important as the offered investment recommesdation

Bahatiaet al. (2020) argue that Rolaod vi sor s st i | | need to
while perfoming risk analysis and profiling the investors, they suggest that-Robo
advisory platforms are not yet comprehensively-sefficient to accurately perform risk

aralysis for retail investors.

3.2.2.Cost reduction for both providers and customers

To define prie discrepancies between Reddvisory firms and current online investment
platforms or traditional financial institutions, we should highlight two ncamponents:
on one hand customers face low barriers to entry and a low fees for the service, on the

othe a costeffective management of the whole advisory process.
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Firstly, the minimum allowable balance is different among advisors but is never high,
alsoremembering that the common client is a young individual, which are more likely to
have relatively low mount of assets to invest.

The following Robo advisors require very low entry barriers for customers to start using
the service and moreover their maxim barrier, namely around $000, is even very
affordable and client attractive if compared with manyry barriers required by largely
established Banks.

As remarked by a study (Friedberg, 2019), some Ruamlwisors even allow customers to
accessari al platform and so provide a fzero mi
example Wise Banyan. Hower, the industry main players are all focused on a very low
initial minim balance, in order to be more competitive on the market, while assuring a
first trust empathy with the new user, as it can be seen in this data regarding the barrier

to entry of themain RobeAdvisorsin US:

- Folio investing[$0]

- Wise Banyaf$0]

- Acorns[$1]

- Bettermen{$1]

- Ellevest$1]

- Fidelity Go[$1]

- Hedgablg$1]

- Wealthsinple [$1]

- Wisebanyani$1]

- Stash$5]

- SoFi[$100]

- M1 Finance[$100]

- Wealthfron{$500]

- SigFig[$2000]

- E-Trade Adaptive Portfoliof$5,000]
- Schwab Intelligent Portfoliog$5,000]
- TD Essential Portfolio$$5,000]

- Future Adviso{$10,000]

45



Apart from theinitial investment required, another key advantage of Rahasors are
low fees, which can guarantee themb® often the most competitive alternative if

compared with a classic financial advisor.

Although most existing incumbent companies earn a faeeth&ls more than 1 percent

on assets under management (AUM), digital entrants leverage controlled Exchange
Traded Funds and sing#tock investment portfolios. Providing this type of service, these
startups can offer much lower pricing for diversifioatiof assets: in fact, the average
fees of Robeadvisors are around 0.259%0.50%, being often more than twicheaper

when compared with traditional financial advisors.

3.2.3.Greater transparency and trust

Not only charging lower rates for their services, these startups also provide greater
transparency by revealing how much users are going to pay and when itgstgoin
happen. This structure basically implemented the traditional payment services, where
cugomers faced complex fee schedules offered by many companies such as banks,
therefore making it difficult for the customer to understand exactly how much they will

pay.

Often Robeadvisors earn fees that are explained through online fee analyzersand cle
notifications, confirming the already said focus on user experience.

Being one of the largest networks of advisors in Italy with more than0@36
professionals dealing with legakhssurance and consultancy (PwC, 2020),
PricewaterhouseCoopers PwC anatiyige phenomenon of Rofamlvisors in Italy in a
specific study (P&, 2019).

The study used an Ordinary Least Squaegsessionbased on 635 Italian staff mennbe

of the companyto test the study's hypotheséhese hypothesesere based on an
conceptual modeldapted from the Unified Theory of Acceptance and Use of Technology
(Venkatesh et al., 2003htroducing newariableson FinTech adoption considereda®

importantby many scholars, as already defined in the Finteapteh in this paper
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Performance Behaviour 3 Use

’
Effort
Expectability

Social
Influence
Facilitating
Conditions
Gender Age Experience Voluntariness
of Use

Original Unified Theory of Acceptance and Use of technoldggurce:Venkatesh et Al., 2003

This research focused on how this industry is perceived by indivicdpasifically using
a regression method in order to evaluate the various facitws.research analyzes the
multiple perceptions and behassoinfluendng i n v e sattimdes e prncipal
contribution of this analysis is to describe the strengthsiamigiions ofRobo-Advisory

servicesaand how those areepceivedby Italian investorspecifically.

Robo-advisors’
features

Relative

Advantage

Effort
Expectancy

Social Behavioural
Influence Intention to Use

Perceived

Risk
Moderating Gender Age Experience Financial
effect Knowledge

User characteristics

Predictors — Robo-advisors’ features

Model of UTAUT adapted on Robadvisory context for the OLS Regressi@ource:PwC, 2019
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The study found many key metrics and indusgpgcific indi@ators related to several
variables used, as from the key finding identified below (PwC, 2019).

The perceived relative advantage is positively correlated with the attitudes of
individuals towards robotic advisofgoreover, it was founthat people who vig
robotic cansultancy serviceas difficult to use are less likely to achieve optimistic
attitudes Furthermorebehavior of individuals towardRobcadvisory was found to be
postively correlated to gcial effect regaridg Robo-advisoryadoption when soneone
close to them supports the udfehe servicepeople are more likely to develop
favorable attitudes toward®bo-advisors.

Finally, as the financial key finding of tlsudy, here was no substantial association
between financial knowledge and attle, meaimg that thegreater knowledge does not

affect the attitudes of individuals towaRbbo-adviory services (PwC, 2019)

Narable | N | Mean | si.0ov | Win | Max
15

Attitude 635 9.8 2.4 3
Behavioural intention 635 39 26 0 10
Relative advantage 635 13.1 28 4 20
Effort expectancy 635 10.3 3.0 4 20
Social influence 635 13.9 3.5 5 25
Perceived risk 635 8.6 25 3 15
Trust 635 6.7 1.7 2 10
Female 635 0.3 0.5 0 1
Age 635 34.6 9.3 18 61
Experience with robo-advisors 635 0.1 0.3 0 1
Subjective financial knowledge 635 5.4 2.2 0 10
Education 635 5.0 1.1 1 8
Financial sector 635 04 0.5 0

Job position 635 3.2 1.8 0 7
Investing experience 635 4.2 6.9 0 30
Understanding 635 4.0 2.6 0 10
Objective financial knowledge 311 515 27 0 10
Confidence 311 54 23 0 10
Overconfidence 311 -0.2 2.1 -6 10
Current use of robo-advisors 55 0.5 0.5 0 1
Willingness to recommend robo-advisors to others 27 6.8 1.8 4 10

Source: PwC, 2019
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Addressing specificallyite At r ust 0 vsiag a saniple ef 635 mqrlkers, this u
report asked eaabne to say on how much in a scale from 1 to 10 they agreed with these
two sentences:

fil believe Robeadvisory services would keep my personal informatiorosafe

fOverall, | believe Robadvisory services can be trusted

Narable | "N | Woan | St.Dov | in | was |

Source: PwC, 2019

As avalable from the data in the graphn  fi T theunse&andf the answers was 6.7 and
a standard deviation of 1.7, an additional evidence to confirm the high trust the customers

and the common individual have to this new phenomenon.

The introduction of Robadvisors could allow more effective superasiof compliance
with the adequacy principle since the most common violations concern the compilation
of the profiling questionnaire after the investment choice and a forcing of the adequacy
assessment. The useadgorithms will allow an ex post control the procedure followed

on the archive of the executed transactions.

3.2.4.Modern marketing and communication

Newly established financial advisory companies changed the way to communicate to
customers: in fact, whilenany traditional firms in this sector deéis marketing as to be

tied toprinted advertisement and old communicational skills.

Instead, new these startups have taken the help of professionals to reach their customer
base through modern and personal metigerial, moreover they focused strongly on the
social media marketing, platforms ignored by most of incumbent financial aglfirsos

until the very last years

Emphasizing information shagnthese companiggomote personal finance awareness

and offer valuable content onlineenablingmobile devicego be the main actor within

their communicationUsing tools such as chhbtsand FAQ pages, these firms try to
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