CS 007: SESSION 1

PERSONAL
FINANCE FOR
ENGINEERS
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DISCLOSURES
STANFORD UNIVERSITY « COURSE MATERIAL » CS 007 » FALL 2019-20

» These slides are provided as-is and do not necessarily match the exact version of
the content provided in classroom for students formally enrolled in the class at
Stanford University.

» This presentation is intended to provide information and frameworks to assist the
additional research and education of individuals. This presentation is not financial
advice, nor is it intended to provide advice for specitic financial decisions.

* These slides are provided publicly to be used for non-commercial purposes only. All

material derived from this content must include appropriate citations to Adam Nash
& Stanford University.




WHY PERSONAL FINANCE?

* Poorly covered in secondary school
& university curricula, even at top
schools.

* Not technically difficult, but the
sighal-to-noise ratio is terrible.

* Massive impact on your life.

- Affects everyone.
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* Please note: many of the hand-made drawings in this presentation are sourced from Carl Richards, behaviorgap.com




WHY FOR ENGINEERS?

Engineers are typically well
educated in math, and enjoy it.

Engineers face significant financial
decisions early in life.

Engineers tend to believe that they
are rational decision makers.

Engineers create products that can
affect the finances of billions.
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RETIRED NFL
PLAYER Vs

AGE
(STARTING)

COLLEGE

3-5YRS EXPERIENCE

FIRST YEAR

$390K + INCENTIVES AR

AVERAGE
TENURE

5-7 YEARS

TOTAL S MADE
OVER TENURE

FACEBOOK NEW
GRAD ENGINEER

4-5 YRS

$100K + EQUITY

4.5 YEARS

. Disclaimer : This graphic is intended to compare composite data points of an NFL rookie player who made the

opening day roster and a Facebook new grad engineer who joined their respective organizations in 2010.

The dsta about the NFL playeris sourced from the NFL Players Association, NFL press releases and Forbes.

Financial data for the Facebook engineer is based on actual anonymized Wealthfront client data. Any

intended purely to llustrate similanties & differences.

AU wealthfront

. resemblance to a real individual is coincidental. As an aggregate of disparate data points, this drawing is




REAL QUESTIONS, REAL DATA

Most adults do not feel comfortable
talking about money & financial
decisions with friends & colleagues.

Bad data can lead to bad decisions

This class will be based, whenever SHOW ME :
possible, on real data : TH E DATA
Please push yourself to share openly, 3

and ask the questions you really
want answers to.




SOCIAL CONTRACT: BUILD TRUST

* Students in this class come from a
wide variety of financial situations

* We are lucky, because this diversity
can help educate us on a broader set
of potential financial decisions

» Assume your classmates deserve
privacy about the financial
information they choose to share

* Do everything you can to earn &
deserve their trust
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1: WHAT YEAR ARE YOU?

» This class is optimized for students
who will be graduating soon.

* |t is never too early to start learning
about personal finance.

* My personal journey really started
after my sophomore year, when |
interned with Hewlett-Packard...

Senior (4th Year)

Junior (3rd Year)

Sophomore (2nd Year)

Graduate Degree (5th+)

Freshman (1st Year)

38%; 43 resp.

27%)/ 31 resp.

15%) 17 resp.

11%/ 13 resp.

60/0/ 7 resp.




2: HOW DO YOU DEFINE WEALTH / SUCCESS?

Do You Have a Number That Defines Wealthy for You?

Is there a “magic number?”

36.9%

Expectations vary widely.

Some people find success focusing
on goals, others on running up a

\63.1%

score. |
= Yes mNo Histogram of Results
Your peers do not adequately
describe the range of successful
financial outcomes possible, nor the

range of lifestyles that could make
Low: $60,000

happy. .
il o High: $100M

Under $100K $100K - S1M $1M - S10M

$10M- S100M

T ——

$100M




3: HOW MUCH DO YOU KNOW ABOUT YOUR PARENTS &

Many parents are conflicted about
how to talk about money.

This is not surprising, because
money can be an uncomfortable
reflection of values & behavior.

Many parents are better prepared to
discuss sex & drugs with their
children than money.

This class could be an opportunity
for you to learn with your family.

Some. They share limits around large expenses (like college education) 45%/ 51 resp.
-

Quite a bit. | feel like  understand the family budget, income & spending.  34%; 38 resp.
-

Not much. This information wasn't shared with me. 13%; 15 resp.
-

Everything. I've been involved personally in our large financial decisions. 6%/ 7 resp.
]




4: PURCHASED STOCK, ETF OR MUTUAL FUND?

64% of American households have
Amazon Prime, but only 52% own
stocks. (Source: Gallup)

The top 1% of households by wealth

own 38% of all company shares.
(Source: Wolff)

Owning stock can be a path to
learning about companies & investing.

Investing in equities, ideally through
an index fund, can be one of the best
ways to build long term wealth.

No, I've never had a brokerage account. 56%; 63 resp.
2 Yes, | have my own brokerage account & | have placed trades myself. 31%y 35 resp.
3 Yes, my parents / guardians purchased securities in my name. 11%; 13 resp.

l




5: FILED YOUR OWN TAXES?®

If you earn money from a job, you
should be filing taxes.

Many financial decisions are
seriously impacted by taxes.

Ignoring the after-tax value of a
financial decision can lead to serious
financial mistakes.

An irrational fear of taxes can also
lead to poor financial decision

making.

Yes

No

T ————

39%/ 44 resp.

60%y/ 67 resp.




 National student loan debt at $1.6T

e 44.5 million student loan borrowers.

» Average debt for Class of 2018
borrower was $28,565.

 Student default rate is 10.9%

By Debt Size (as of March 2019)

Debt Size # Borrowers Total Amount
<$5K 7.9 million $20.2 billion
$5k — $10k 7.7 million $55.7 billion
$10k — $20k 9.4 million $136.2 billion
$20k — $40k 9.5 million $270.0 billion
$40k - $60k 41 million $201.4 billion
$60k — $80k 2.5 million $171.2 billion
$80k — $100k 1.3 million $113.5 billion
$100k - $200k 2.1 million $290.4 billion
>$200k 800 thousan d $222.3 billion
S — ————————

* https://studentloans.net/debt-per-graduate-statistics/

é6: STUDENT LOANS THAT YOU ARE RESPONSIBLE FOR®

Nope 81% 90 resp.

Less than S20K 9% 11 resp.

Between S$20K - S50K 4%/ 5 resp.

Over S].OOK 20/0/ 3 resp.

Between $50K - S100K 1%/ 2 resp.

m v - Y y "™ O T———



7: WHAT % OF YOUR SALARY SHOULD YOU SAVE?

» Spend less than you make.

1 20%+ 66%)/ 74 resp.
* 10% is not the right answer. ]
» There is no magic rate of savings, o, OB 18%/ 20 resp.
but when you save you win two ; —
WayS . : 15% 140/0/ 16 resp.
* Saving means learning to live
on less, which lowers your goal. 6% 0% 1 resp.
o
- Saving means more capital to
invest to reach your goals. . 0%) 0 resp.




8: WHAT % OF AMERICANS HAVE $400 FOR EMERGENCIES?

 Commonly misquoted statistic.

» US Federal Reserve reported in 2017 that

40% of Americans do not have sufficient |, 3 2576/ 62 resp.

savings to cover a $400 emergency | ]

expense.

2 21% 34%; 38 resp.

» Actual survey question reveals the -]

number is 12% that self-reported that

they could cover the emergency. | 5 126 %) 11 resp.

| -

» Liquidity means having access to money

when you need it. , % 0%/ 0 resp.
* Don’t underestimate the value of | |

liquidity. Liquidity matters.




9: WHAT DO YOU BELIEVE IS MEDIAN INCOME IN US?

What do you believe is the median household income in the
United States?

111 out of 111 answered

* Financial statistics can be confusing,
because the time period, data set and

. $63,688 70%] 73 resp.
questions vary dramatically. -
 Sentier Research reported median ,  MBAu 2110 resn
: S
household income at $63,688 as of Jan
2019. . 998,038 2%/ 3 resp.
d
» US Census reported median household
5137’000 HOUSEHOLD INCOME

income at $60,336 for 2017. 4 Median Household Income

Santa Clara & San Mateo Counties, San Francisco, California and the United States

» US Census reported median househOId . =@= Silicon Valley == San Francisco California =@= United States
income in California at $71,805 in 2017. P

$120,000

$100,000 W
$80,000

$60,000 o >~ —— - e —o————"
— ® ~— "

$40,000

* In 2017, median household income in Silicon
Valley (Santa Clara + San Mateo) was

$118,357

$20,000

Median Household Income (Inflation Adjusted)

* http://www.deptofnumbers.com/income/us/ .
* http://www.deptofnumbers.com/income/california/ | oo Mmoo m m ! el e

Highcharts.com

e R

* https://siliconvalleyindicators.org/data/economy/income/household-income/median-household-income/



http://www.deptofnumbers.com/income/california/

10: WHAT FINANCIAL DECISIONS DO YOU WANT TO COVER®?

* Good news: we will cover most of
them in the prepared sessions

* Lots of questions about stocks,
investing, and options

» Additional interesting ideas:

* How to maximize your human
capital / career earning power

* How to finance a startup

* Marriage & children
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» Behavioral Finance

* Cognitive Bias

WEEK 2: PREDICTABLY IRRATIONAL

COGNITIVE BIAS CODEX

We notice things already primed in

We store memories differently based
memory or repeated often

on how they were experienced E

What Sh idWwW We reduce events and lists ; ; 25 5 Bizarre, funny, visually-striking, or
a ou e i | 3 - £§5 g ‘ : ) '
to their key elements ] 3 T 3§ ¢ anthropomorphic things stick out more Too Much
Remember? S than non-bizarre/unfunny things .
) ’ Information
We discard spec_if_ics %% 0 < 223 3%¢ 32 @80 5a3 We notice when
to form generalities 8%%%6%%35258% ®2aaa > 8 something has changed
We edit and reinforce XA
some memories after the fact ol e G O &
i "‘/‘>'. ‘/I‘",, >, Y g \"L‘\\: ';\-\;f;‘\\b 3
* G We are drawn to details
that confirm our own

existing beliefs

We favor simple-looking options

and complete information over
We notice flaws in others

B more easily than than we

» Impact on Financial Decisions | ey

* Homework

— Analyze compensation offers '

To avoid mistakes,
we aim to preserve autonomy "
and group status, and avoid R : /1o sam
irreversible decisions o yct "*‘ bal
I f validity We tend to find stories and
Mok ”" - patterns even when looking
rh - ey at sparse data

To get things done, we tend
to complete things we've

invested time & energy in
We fill in characteristics from

stereotypes, generalities,

To stay focused, we favor the
immediate, relatable thing
in front of us

Need To o TN S S SE
Act Fast R ¢ \ 2 & Fpaose o 0% » L %%, We imagine things and people
; SSSEYRRET 20,35 o "_y %55 %" %% %, we're familiar with or fond of
To act, we must be confident we S P EX SEES S5 3cE £el 5 as better
can make an impact and feel what & A ; ® & 8 £ EOS £B8EL '_ E: 2% XN %
we do is important 56 3 3 i & & 0ty 3%%" j:Av/'_: © O ‘
) & 2 2 % ) We simplify probabilities and numbers Not Enough
32 to make them easier to think about .
Meaning

. We think we know what

We project our current mindset and
other people are thinking

assumptions onto the past and future

DATA BY WIKIPEDIA @gg‘;ﬁ%ﬂs @® © Aattribution - share-alike

ALGORITHMIC DESIGN BY JOHN MANOOGIAN 11l (JM3)

DESIGNHACKS.CO - CATEGORIZATION BY BUSTER BENSON -
S

* DesignHacks.co: 188 Known Cognitive Biases



http://DesignHacks.co

WEEK 3: GETTING PAID

* Compensation

 Different models & methods

* Public vs. Private Companies

» Stock Options vs. Restricted Stock

* Understanding Equity Compensation

e Taxes




WEEK 4: SPEND LESS THAN YOU MAKE

Income vs. Spending
Time frames
Budgets

Savings Rates

Personal Income Statement

Homework
— Personal Balance Sheet for

yourself, or with your parents.




 Assets & Liabilities

* Emergency Funds

e Personal Balance Sheet

 Homework

WEEK 5: YOUR FINANCIAL PROFILE

e BALANCE SHEET

ASSETS LIABILITIES

LOAN

— Student Loans. Real numbers &
real plans.




WEEK 6: CREDIT & DEBT. DIGGING OUT.

Ditferent types of Debt:
Student Loans, Auto, Credit Cards,
Mortgage

Secured vs. Unsecured Loans
Loans & Rates
Credit Scores

Compounding in Reverse




WEEK 7: GOOD INVESTING IS BORING

The Magic of Compounding
How to Calculate Returns

Ditferent Types of Investments:
Stocks, Bonds, Commodities, Real
Estate

Diversification
Modern Portfolio Construction

Taxes Matter

If investing is entertaining,
if you're having fun,

you're probably not making
any money.

Good investing is boring.

- George Soros

“Success in investing
doesn’t correlate with 1.Q.
Once you are above the
level of 25, once you
have ordinary
intelligence, what y

- Warren Buffett




WEEK 8: FINANCIAL GOALS

* How to Plan for Financial Goals

» Ditferent Types of Goals:

Travel, Marriage, House, Children,
College, Starting a Business,
Retirement

 Life Insurance

* Couples & Financial Decisions




* Rental Properties / Passive Income

WEEK 9: LOCATION, LOCATION, LOCATION

Real Estate
Rent vs. Buy

The Home as an Investment

REITs & Partnerships

Tax Benefits




WEEK 10: PEOPLE’S CHOICE

» Student Selected Topics
* Derivatives
* Venture Capital

* Cryptol!
* Final Thoughts

« CS 007 Alumni
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