Digital Finance

Learning Objectives: Understand key concepts and applications



Wealth

Algorithm-driven allocation

Low minimum investment

Passive ETF strategies

® Tax optimization

Robo-Advisor vs Traditional Advisor

Traditional Advisor
Fees: 1-2% AUM + commissions
Minimum: 100K 1M+
Service:  Human relationship.
Planning:  Holistic financial plan

Access:  Office hours, calls

Robo-Advisor
Fees: 0.25-0.50% AUM.
Minimum: 0500
Service:  Algorithm-driven
Planning:  Goal-based portfolios

Access:  24/7 app/web

|Key Insight: Robos investing | Traditional advisors offer

guidance

Source:sotta.com, betarment com (Robo v Trtons)
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Understanding this definition is fi
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Market Leaders

Robo-Advisor Market Leaders (2024)

Betterment

Schwab
Intelligent
Vanguard
(combined)

== incumbent-owned
m= pure-play robo
= Niche focus
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This concept is fundamental to understanding Robo-Aduvisors.




First Robo-Advisor

® Founded: 2008 Betterment $63B-+, Wealthfront $90B-+ (Oct 2025) 1,000,000+
(2025)

® 0.25% annual fee
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Key Metrics (2024):
customers

68+ AUM

% annual fee (basic)
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Real-world examples demonstrate Robo-Advisors applications.

Joerg Osterried
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Customer Onboarding Flow

Robo-Advisor Onboarding Flow

Portfolio

Email, password Retirement, Questionnaire Auto-allocated
basic info savings, etc. (5-10 questions) based on profile
Fund Auto Monitor &
Account Invest Rebalance
—> —>|
Bank link, deposit Recurring deposits Ongoing management

[Typical onboarding: 5-10 minutes | Account funded in 1-3 days|

Source: bettermen. com, wealthtront com (Robo-Advisor Onboarding)

This concept is fundamental to understanding Robo-Advisors.

Min

erg Osterrieder 2025



Questionnaire Inputs

Time horizon
Risk tolerance
Financial goals

Liquidity needs

Risk Profiling: From Questions to Portfolio

Risk Questions.
1. Investment timeline?
2. Risk tolerance?
3. Financial goals?
4. Income stabity?

5. Market reaction?

Factors in Risk Score:

horizon (langer = more isk copacity)

Finoncialcushion 7 emergency fund
mal response o valatity

Source: bttment com. i o1, s com (e o)

Algorithm

Ris)

Portfolio Allocation

Conservative:
20% stocks / 80% bonds

Aggressive:
90% stocks / 10% bonds

g these challenges

al for Robo-Advisors success.

Joerg Osterrieder
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Modern Portfolio Theory

® Mean-variance optimization

Efficient Frontier: Optimal Risk-Return Portfolios
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Asset Allocation Examples

Allocation (%)
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Robo-Advisor Asset Allocation by Risk Profile

e USStocks  mEm Real Estate
W= ntiStocks W Commodities
= Bonds —Casl

90% equity
80% equity
60% equity
40% equity
20% equity
Conservative Moderate- Moderate Moderate- Aggressive
Conservative Aggressive

Saurce: betterment com, wealthfront.com (Asset Alocaton)

Real-world examples demonstrate Robo-Advisors applications.

(c) Joerg Osterrieder 2025 — Mini-Lecture Versiol




Drift Management

. ic Portfolio i
@ Threshold: 5% deviation
® Calendar-based triggers Before: Drifted Actions After: On Target
. T i Stocks: 75%  (sarget: 60%) Sell: 15% stocks, Stocks: 60%
ax-aware tradin,
&3 Bonds: 20%  (target: 35%) R€PAIANCE  Buy: 15% bonds Bonds: 35%
® Transaction cost minimization other: 5% taront 50 - Tax-loss harvest - Other: 5%
Stocks up 25% (t applicabl
ocks p 25 (if applicable)

Rebalancing Triggers:

- Drift threshold (e.g., 5% deviation)

- Calendar-based (quarterly/annual)
events (deposits)

sh flow.
loss harvesting opportunities

P T ———r——

This concept is fundamental to understanding Robo-Aduvisors.

Lecture Version
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@ Algorithm-driven allocation
@ Low minimum investment
© Passive ETF strategies

Q@ Tax optimization

Bottom Line: Robo-Advisors is transforming how financial services operate and compete.

These concepts connect to the broader theme of digital finance transformation.

ecture Version



Robo-Advisors in Visual Perspective

Technology view Application view Future view

Visual representations help reinforce key concepts of robo-advisors.



Concrete Examples: Making It Real

Technical Examples Industry Leaders
® Example implementation in practice ® Company A: Implementation approach
® Measured outcomes and metrics ® Company B: Use case and results
® Industry benchmark comparison ® Company C: Lessons learned
Case Study Market Data
® Real-world deployment scenario ® Market size and growth rate
® Quantifiable results achieved ® Adoption trends by region

® Future projections

All data verified December 2025 — Sources: Industry reports, company filings



Q1. What is the primary purpose of robo-advisors?
A) Increase efficiency  B) Reduce costs  C) Improve access D) All of the above

(c) Joerg Osterried — Mini-Lecture Version



Quiz Questions (1-5)

Q1. What is the primary purpose of robo-advisors?
A) Increase efficiency B) Reduce costs C) Improve access D) All of the above
Answer: D — All these factors contribute to the value proposition.

Q2. Which technology is most commonly associated with robo-advisors?
A) APIs  B) Blockchain  C) Machine Learning D) Cloud Computing
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Quiz Questions (1-5)

Q1. What is the primary purpose of robo-advisors?
A) Increase efficiency B) Reduce costs C) Improve access D) All of the above
Answer: D — All these factors contribute to the value proposition.

Q2. Which technology is most commonly associated with robo-advisors?
A) APIs  B) Blockchain  C) Machine Learning D) Cloud Computing
Answer: A — APIs enable integration and interoperability.

Q3. What is a key regulatory consideration for robo-advisors?
A) Data privacy  B) Consumer protection  C) Financial stability D) All of the above
Answer: D — All regulatory aspects must be considered.

Q4. Which industry sector benefits most from robo-advisors?
A) Retail banking  B) Investment banking  C) Insurance D) All financial services
Answer: D — Benefits span across all financial services.

Q5. What is the main challenge in implementing robo-advisors?
A) Legacy systems B) Regulatory compliance  C) User adoption D) All of the above
Answer: D — Multiple challenges must be addressed.



Q6. How has robo-advisors evolved over the past decade?
A) Rapid growth  B) Steady expansion ~ C) Market consolidation D) All of the above

(c) Joerg Osterried — Mini-Lecture Version



Quiz Questions (6-10)

Q6. How has robo-advisors evolved over the past decade?
A) Rapid growth  B) Steady expansion ~ C) Market consolidation D) All of the above
Answer: D — The evolution has involved multiple trends.

Q7. What metric best measures success in robo-advisors?
A) User adoption  B) Revenue growth  C) Cost reduction D) All can be relevant
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Quiz Questions (6-10)

Q6. How has robo-advisors evolved over the past decade?
A) Rapid growth  B) Steady expansion ~ C) Market consolidation D) All of the above
Answer: D — The evolution has involved multiple trends.

Q7. What metric best measures success in robo-advisors?
A) User adoption  B) Revenue growth  C) Cost reduction D) All can be relevant
Answer: D — Success metrics depend on specific goals.

Q8. Which region leads in robo-advisors adoption?
A) North America  B) Europe  C) Asia-Pacific D) Varies by segment
Answer: D — Leadership varies by specific market segment.

Q9. What is the future outlook for robo-advisors?
A) Continued growth  B) More regulation  C) Increased competition D) All of the above
Answer: D — Multiple trends will shape the future.

Q10. What is a key takeaway about robo-advisors?
A) Technology is transforming finance  B) Regulation is increasing  C) Adoption is accelerating
Answer: D — All these trends are interconnected.

D) All of the above



