This lecture can save you
12 million dollars

17-313 Spring 2025
Foundations of Software Engineering
https://cmu-313.github.io
Michael Hilton, Austin Henley, and Nadia Nahar
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FCEs

e Extra credit!
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How is the job hunt?
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Resume Advice

e Start with what makes you special
* Next, what makes you “good enough”
* Finally, keywords for search matching

 In my experience, portfolio > resume
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Advice for looking for internships

« Don't fixate on the internship you think you should take

« Don't underestimate your intuition

« Consider smaller companies (startups)

« Consider (primarily) non-tech companies

- Don't be afraid to ask for help

* There is a lot of uncertainty, don't feel bad if you hear a no

* Think about the stories you have to tell (open source
excursion?)
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My advice...

* A good cold email is powerful

 All my jobs came from “network”, sorry to say
* Interview skills = job skills

 Jobs are not a life sentence!

« Your manager matters a |ot lot lot

 Satya Nadella’s advice when | was an intern...
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What should you look for in
a company?




GOOGLE

Marissa Mayer: You, Too, Can Work 130 Hours a

Ove r'WOr k Week If You Plan When to Take a Shit

5 Sophie Kleeman
W7 8/04/16 11.15AM - Fled to;: GOOGLE

C N e w v e
740 12

Overwork: https://www.nytimes.com/2015/08/16/technology/inside-amazon-
wrestling-big-ideas-in-a-bruising-workplace.html

https://gizmodo.com/marissa-mayer-you-too-can-work-130-hours-a-week-if-y-
1784822446
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Why Unlimited Pald Tlme Off Is Bad for
Overwork Your Employees .-

BY GENE MARKS, OWNER, MARKS GROUP GENEMARKS

" . -
Getty Images

“Unlimited vacation”

http://fortune.com/2016/03/10/best-companies-unlimited-vacation/

https://www.inc.com/gene-marks/why-unlimited-paid-time-off-is-bad-for-your-
employees.html
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I/mportant!

You are interviewing them as much
as they are interviewing you!!
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What could you ask when interviewing?
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Compensation
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Compensation packages

e Salary

e Starting cash bonus

e Starting equity award

 Relocation

° DTO

« Performance cash/stock bonus

« 401k

« Employee stock purchase program
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Compensation package example

e Salary $150,000

e Starting cash bonus $25,000 (must stay 12 months)

e Starting equity award 350 shares over 4 years

« Relocation Reimbursed up to $15,000

« PTO Unlimited!

e Performance cash/stock bonus 10% cash, 20% stock

« 401k 50% per dollar match

« Employee stock purchase program 10% discount, $25,000 max
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Congratulations! You were offered equity!:
Stock Options

Running
Example:
Kerri

MEETLY
2525 CHARLESTON ROAD SUITE 104
MOUNTAIN VIEW, CA 94043

Kerri's offer tells her
the number of SEPTEMBER 3, 2015
shares of option Kerri Stuart

Via email to: kerri@example.com
grants she was

Dear Kerri:
offered, but not
! I am pleased to offer you a position with Meetly, Inc (the “Company™), as Senior
h Ow muc h th ey re Engineer. If you decide to join us, you will receive an annual salary of $100,000, which

WOrt h ) will be paid semi-monthly in accordance with the Company’s normal payroll procedures.
In addition, subject to the approval of the Company’s Board of Directors, you will be
granted 100 shares of option grants of the Company, which shares will vest in accordance
with the following vesting schedule: 25% on your first year anniversary date, and the

Th IS IS stan da rd . remainder for 1/36th for each month of continuous service thereafter. You should note
that the Company may modify job titles, salaries and benefits from time to time as it
deems necessary.
: The Company is excited about your joining and looks forward to a beneficial and - 2
53 D Software and Societal productive relationship. Nevertheless, you should be aware that your employment with ﬁillf(l:;lgle
Systems Department the Company is for no specified period and constitutes at will employment. As a result, :
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Congratulations! You were offered equity!:
Stock Options

Running Example: Kerri
Kerri has 100 shares of option grants.

But what does this even mean?

To make sense of this, there are 4 things Kerri should
consider:

1. Types of Stock Options
2.0ption Agreement
3.Vesting

4. Termination

y D Software and Societal Carnegie
Systems Department Mellon

https://medium.com/eshares-blog/understand-your-options-equity-101-for-startup-employees-part-1-6eaea8cfcb4 Universi



What's a Stock Option anyway?

Stock Options:
A stock option is the right to buy a set number of shares at a fixed
price.

Think of it as a coupon to get a discount on a future purchase.

In Kerri’s case, that fixed price
is $1

The goal is for the value of that stock to increase. But since the
fixed price stays fixed for Kerri, that means Kerri can make money
on the difference.

Carnegie
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What's an RSU?

Restricted Stock Units:

RSU is a the company giving you stock, no more transactions
needed.

RSUs have some major benefits:
+ Less dilution
+ NO cost to exercise
+ Less risk if stock price goes down

Generally, RSUs have more upside for you as an employee
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Know what kind of Stock Option you have

There are generally two types:
ISO vs NSO

SO = incentive stock option, NSO = non-qualified stock
option

Employees usually get 1SOs.

Consultants usually get NSOs.

The main difference is tax benefits, which we’ll
cover later.

Carnegie
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Make sure you get an option agreement

MEETLY, INC. 2005 STOCK PLAN

An offer letter talkin g NOTICE OF STOCK OPTION GRANT
about stock options

; ) The Optionee has been granted the following option to purchase shares of the Common Stock of
you've been offered is XYZ, Inc:
not Ie a// bindin i Name of Optionee: «Name»

g y g Total Number of Shares: «TotalShares»

. , . Type of Option: «ISO» Incentive Stock Option (ISO)
Until you've received NSO Nonsttutory Stock Opton (NSO)
a nd Signed an Option Exercise Price per Share: $«PricePerShare»

Date of Grant: «DateGrant»

d gree me ntl yO u Date Exercisable: This option may be exerci§ed with.respe.ct to the
technically don't own S Ot it 17 e ot st
stock options. Do st i, Thi vy o st

with respect to an additional 1/36% of the remaining
Shares subject to this option when the Optionee
completes each month of continuous Service

thereafter,
Vesting Commencement Date: «VestComDate»
Expiration Date: «ExpDate»,  This option expires earlier if the
. Optionee’s Service terminates earlier, as provided neci
Software and Societal in Section 6 of the Stock Option Agreement. g[allln egle
Systems Department elion
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You don't get your stock options right away

You don't get it until it VESTS

Vesting means that you have to earn your stock options over time.

Companies do this because they want employees to stay with them and
contribute to the company’s success over several years.

f stock options didn't vest, an employee could join a company, work there for a
month, buy a bunch of the company’s stock, and leave. Vesting prevents this.

Carnegie
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raditional Vesting

MEETLY
2525 CHARLESTON ROAD SUITE 104
MOUNTAIN VIEW, CA 94043

SEPTEMBER 3, 2015

Kerri Stuart
Via email to: kerri@example.com

Dear Kerri:

I am pleased to offer you a position with Mgetly, Ing (the “Company™), as Senior
Engineer. If you decide to join us, you will receive an annual salary of $100,000,

will be paid semi-monthly in accordance with the Company’s normal payroll proc
In addition, subject to the approval of the Company’s Board of Directors, you wil
granted 100 shares of option grants of the Company, which shares will vest in acc
with the following vesting schedule: 25% on your first year anniversary date, and
remaining shares for 1/36th for each month of continucus service thereafter, You
note that the Company may modify job titles, salaries and benefits from time to ti
deems necessary.

The Company is excited about your joining and looks forward to a beneficial and
productive relationship. Nevertheless, you should be aware that your employment
the Company is for no specified period and constitutes at will employment. As a1
you are free to resign at any time, for any reason or for no reason. Similarly, the
Company is free to conclude its employment relationship with you at any time, w
without cause, and with or without notice. We request that, in the event of resigna
you give the Company at least two weeks notice.

The Company reserves the right to conduct background investigations and/or reft
checks on all of its potential employees. Y our job offer, therefore, is contingent v
clearance of such a background investigation and/or reference check, if any.

For purposes of federal immigration law, you will be required to provide to the Ci
documentary evidence of your identity and cligibility for cmployment in the Unit
States. Such documentation must be provided to us within three (3) business days
date of hire, or our employment relationship with you may be terminated.

MEETLY, INC. 2005 STOCK PLAN
NOTICE OF STOCK OPTION GRANT

The Optionce has been granted the following option to purchase shares of the Common Stock of

MEETLY, Inc.:

Name of Optionee:
Total Number of Shares:
Type of Option:

Exercise Price per Share:
Date of Grant:
Date Excercisable:

Vesting Commencement Date:

Expiration Date:

«Namey»

«TotalSharese

«1SO»  Incentive Stock Option (ISO)

«NSO» Nonstatutary Stock Option (NSO)
S«PriccPerSharen

«DateGrant»

This option may be excrcised with respect 1o the
first 25% of the Shares subject to this option when
the Optionee completes 12 months of continuous
Service beginning with the Vesting Commencement
Date set forth below. This option may be exercised
with respect to an additional 1/36® of the remaining
Sharcs subject to this option when the Optionce
completes each month of continuous Service
thereafter.

«VestComDaten
«ExpDaten.  This option expires carlier if the

Optionee'’s Service terminates earlier, as provided
in Section 6 of the Stock Option Agreement.

By signing below, the Optionee and the Company agree that this option is granted under, and
governed by the terms and conditions of, the 2010 Stock Plan and the Stock Option Agreement.
Both of these documents are attached to, and made a part of, this Notice of Stock Option Grant.
Section 13 of the Stock Option Agreement includes important acknowledgements of the

Optionee.

There are all kinds of
vesting schedules (so
pay attention to this if
you get an offer with a
non-traditional vesting
schedule!) but what's
called traditional
vesting is most
common.
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Traditional Vesting

Two parts of a traditional vesting schedule:

1.the “clift”
2.the total length of the schedule

Kerri's example:

1 year cliff. This is standard. After 1 year of working at Meetly, she can buy 25%
of her shares, which is 25 shares out of 100.
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Traditional Vesting

100 =4 =25
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Traditional Vesting

Two parts of a traditional vesting schedule:

1. the “cliff”
2.the total length of the schedule

Kerri's example:

1 year cliff. This is standard. After 1 year of working at Meetly, she can buy 25% of
her shares, which is 25 shares out of 100.

36 month schedule. This outlines how often, and for how long, Kerri will continue
to vest her shares. After Kerrireaches her cliff, she will continue to vest the
remaining shares for 36 months, or 2 shares each month.
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Traditional Vesting

Dec 1, 2015
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Mellon
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levels.tyi

Vesting Schedule

Main Alternate 1 Alternate 2 Alternate 3 Alternate 4

12% Stock Type

20 D o,

At Google, Main RSUs are subject to a 4-year vesting

schedule:

33% 33% vests in the 1st-year (2.75% monthly)
33% vests in the 2nd-year (2.75% monthly)
22% vests in the 3rd-year (1.83% monthly)

12% vests in the 4th-year (1.00% monthly)
YR1 YR 2 YR 3 YR 4

Duolingo gy
Vesting Schedule

25% Stock Type
259 - Options G I_
- At Duolingo, Main Options are subject to a 4-year GG g E
25% vesting schedule:
- 25% vests in the 1st-year (25.00% annually)
23 25% vests in the 2nd-year (2.08% monthly)
- 25% vests in the 3rd-year (2.08% monthly)

25% wvests in the 4th-year (2.08% monthly)
YR1 YR 2 YR 3 YR 4
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levels.tyi

X | Amazon X | Apple X | Microsoft X | Google
ICT2 SDE
Junior Software Engineer 4
SDE| L3
(ke 60 SWEII
ICT3 SDE Il
Software Engineer 61
SDE Il - L4
L5 SWE I
Senior SDE
ICT4 63
Senior Software Engineer
64 L
SDE Il Senior SWE
L6, Senior SDE
Principal SDE
65
ICTS L6
66 Staff SWE
Principal SDE
L7 67 L7
Partner Senior Staff SWE
Senior Principal SDE ICT6 68 L8
L8 69 Principal Engineer
Distinguished Engineer Distinguished Engineer /0 L9
L10 Distinguished Engineer Distinguished Engineer
Senior Distinguished Engineer 80 L10
Engineering Fellow Technical Fellow Google Fellow
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levels.tyi

X Q Filter Locations

Amazon

SDE I

4l levelsfyi Total Estimate

$281,666

Guaranteed offer increase »

Salary m Stock (/yr) Bonus

$174,664 $98,422 $8,580

Get Expert Help
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What happens when | leave the
company?

Startups h

And most importantly,
YOU ONLY HAVE THAT RIGHT FOR A FIXED WINDOW OF TIME,
TYPICALLY 30-90 DAYS

Your company won’t remind you of this window when
you leave. Typically they only tell you about it in your
option agreement when you join!
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S3D

The short ans

First, some te

Software and Societal
Systems Department

strike price: the cost for you to buy 1 share of stock.

This is also called an exercise price.

FMV (fair market value): to figure out the strike
price, the company has to determine the fair market
value of the stock if it were publicly traded on the
open market. The strike price is almost always equal
to the Fair Market Value of the stock on the day the
option is granted.
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Where does the FMV come from?

-or startups, which are private companies and not
oublicly-traded on the stock market, we have to
estimate the FMV somehow.

This is done via a 409a valuation

7 D Software and Societa
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Where does the FMV come from?

DEFINITION
A 409A valuation is an assessment private companies are required by the
IRS to conduct regarding the value of any equity the company issues or
offers to employees. A company wants the 409A to be low, so that emplovees
make more off options, but not so low the IRS wor’t consider it reasonable.
In order to minimize the risk that a 409A valuation is manipulated to the
benefit of the company, companies hire independent firms to perform 409A
valuations, typically annually or after events like fundraising.

The 409A valuation of employee equity is usually much less than what
investors pay for preferred stock; often, it might be only a third or less of the

preferred stock price.
From the Holloway
\ controversy - Although the 409A process is required and completely standard G U |d e on Eq U |ty

for startups, the practice is a strange mix of formality and camplete guesswork. ) .

It has been called “quite precise—remarkably inaccurate,” by venture capitalist CO m pe nsation:

Bill Gurley. You can read more about its nuances and controversies. https://www.holloway.co
m/g/equity-
compensation
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How stock options gain value

Meetly’s stock value
$1 rererrrrerrrrererrTrTTTTYTTTYTYTYTTYYYIY

Kerri’s price

Time
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How stock options gain value

Meetly’s stock value

“In the money”
$4 for Kerri

Kerri’s price

Time
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How stock options gain value

“Underwater”
$0.25 loss for Kerri

Meetly’s stock value

Time
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Systems Department Me!lon '
University



But things won't stay this
way forever...

Dilution happens.

See for explanation: https://youtu.be/njx09wXpb9o0?t=47
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Dilution in Kerri's example

Shareholder Percentage Shares Ke r r_ |,S ,I O O
Kerri 2% 100

shares were

Everyone else Yo 4,900 \/\/O r_t h 2 % Of

Total % 5,000 th e C O m p a ny
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Dilution in Kerri's example

Shareholder  Porcentage  Shares Ayear later, Meetly
Kerri 1.4% decides it needs
veryoneelse  70% _. more money, so it
New investors  28.6% _. orings in new
Tota 100% , iINnvestors.
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Dilution in Kerri's example

S3D

Software and Societal
Systems Department

BEFORE

AFTER

Shareholder
Kerri

Others

Total

Shareholder
Kerri
Others

Investors

Total

Percentage
2%
98%
100%

Percentage
1.4%
70%

28.6%
100%
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Dilution in Kerri's example

Shareholder Percentage Value
Kerri 2% $2M
Others 98% $98M

BEFORE

Total 100% $100M

Shareholder Percentage Value

Kerri 1.4% $2M

A FT E R Others 70% $98M

Investors 28.6% $20M
Total 100% $120M
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Liquidation preferences...

e Investors get paid first, sometimes a minimum or multiple
« Owning 10% and selling for $20M doesn't mean you get $2M
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Even after acquisition, you may not see
cash for years!

« Many deals aren’t cash
 Stock swaps are common
« Earn out

* Lock-up period

« Golden handcuffs

Carnegie
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Taxes really matter when you
exercise your options...




Taxes really matter when you exercise
your options...

[] what-i-wish-id- known-about-equity-before-joining-a-unicorn.md Raw

What | Wish I'd Known About Equity Before Joining A Unicorn

Disclaimer: This piece is written anonymously. The names of a few particular companies are mentioned, but as common
examples only.

This is a short write-up on things that | wish I'd known and considered before joining a private company (aka startup, aka
unicorn in some cases). I'm not trying to make the case that you should never join a private company, but the power
imbalance between founder and employee is extreme, and that potential candidates would do well to consider
alternatives.

None of this information is new or novel, but this document aims to put the basics in one place.

The Rub

Lock In

+ After leaving a company, you generally have 90 days to exercise your options or they're gone. This seems 1o have
originally developed around a historical rule from the IRS around the treatment of ISOs, but the exact reason doesn't
really matter anymore. The only thing that does matter is that if you ever want to leave your company, all that equity
that you spent years building could evaporate if you don't have the immediate cash reserves to buy into it.

+ Worse yet, by exercising options you owe tax immediately on money that you never made. Your options have a strike
price and private companies generally have a 409A valuation to determine their fair market value. You owe tax on the
SS D Software and Societa difference between those two numbers multiplied by the number of options exercised, even if the illiquidity of the

Systems Department shares means that you never made a cent, and have no conceivable way of doing so for the forseeable future. Mellon
Universi
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axes really matter when you exercise
our options...

The Rub

Lock In

« After leaving a company, you generally have 90 days to exercise your options or they're gone. This seems to have
originally developed around a historical rule from the IRS around the treatment of ISOs, but the exact reason doesn't
really matter anymore. The only thing that does matter is that if you ever want to leave your company, all that equity
that you spent years building could evaporate if you don't have the immediate cash reserves to buy into it.

Worse yet, by exercising options you owe tax immediately on money that you never made. Your options have a strike
price and private companies generally have a 409A valuation to determine their fair market value. You owe tax on the

difference between those two numbers multiplied by the number of options exercised, even if the illiquidity of the
shares means that you never made a cent, and have no conceivable way of doing so for the forseeable future.

Even if you have the money to buy your options and pay the taxman, that cash is now locked in and could see little
return on investment for a long and uncertain amount of time. Consider the opportunity cost of what you could
otherwise have done with that liquid capital.

« Due to tax law, there is a ten year limit on the exercise term of ISO options from the day they're granted. Even if the
shares aren't liguid by then, you either lose them or exercise them, with exercising them coming with all the caveats
around cost and taxation listed above.

Does ten years sound like a long time? Consider the ages of these unicaorns:

o Palantir is now thirteen years old.
o Dropbox will be ten years old this year (2017).
o AIrBnB, GitHub, and Uber are all within a year or two of their ten year birthdays.

Some companies now offer 10-year exercise window (after you quit) whereby your ISOs are automatically converted
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Taxes really matter when you exercise
your options...

There are two types of taxes you should keep in mind when
exercising your options:

Ordinary Income Tax
VS

Capital Gains
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Taxes really matter when you exercise
your options...

There are two types of taxes you should keep in mind when
exercising your options:

Ordinary Income Tax applies to things like wages and
salaries.

Capital Gains tax applies to any profits you make from selling
an asset.
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Taxes on payouts in Kerri's example

S3D

Software and Societal
Systems Department

Option
payout

This graph shows
Kerri's option
payout as a
function of Meetly’'s
stock price.

The option payout
S represented by
the yellow line.
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Taxes on payouts in Kerri's example

S3D

Software and Societal
Systems Department

If Kerri decides to
exercise when the
stock price is $5,
her option payout
s $4.

That's the $5
stock price minus
her $1 strike
price.
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Taxes on payouts in Kerri's example

S3D

Software and Societal
Systems Department

Now let's assume
Kerri sells the stock
when the stock
price is $10. Her
option payout here
s $9.

Again, the $10
stock price minus
her $1 strike price.
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Taxes on payouts in Kerri's example

S3D

Software and Societal

Systems Department

Any gain
before the
exercise Is
treated as
Ordinary
INncome tax
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Taxes on payouts in Kerri's example

S3D

Software and Societal
Systems Department

On top of that, any
gain in the stock price
after the exercise is
treated as Capital
Gains tax.

Because Kerri owns
the stock at this point,
any gain she makes at
sale is a profit from
selling as asset.
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Taxes on payouts in Kerri's example
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ISOs vs NSOs on Kerri's example

The benefit of
having ISOs is
that you do not

EXERCISE - . Ordinary income pay tax on the
day you

exercise.

Capital gains

p D Software and Societal Carnegie
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ISOs vs NSOs on Kerri's example

S3D

Software and Societal
Systems Department

INn Kerri's case,
the entire $9
payout is taxed
as Capital
Gains and she
does not have
to pay that tax
until she sells
the stock.
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One other tax you should be aware of...

Alternative Minimum Tax (AMT)

AMT is a separate set of tax rules that include external factors
like ISO exercises in your tax calculation.

f the AMT calculation exceeds the normal amount, you will need
to pay the greater of the two calculation.

AMT can potentially be thousands of dollars, depending on your
income and the gain you realize from the exercise.
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In order to receive tax benefits, you
must adhere to a holding period

The main reason ISOs are nice is that you don't have to pay tax on
the day that you exercise (unless you owe AMT)

To receive this benefit, however, you have to meet certain holding
periods:

the day you sell the stock needs to be at least 2 years after
the day your options were granted, and 1 year after the day
your options were exercised.

and S t | ) Carnegie
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Holding periods in Kerri's example

S3D

Software and Societal
Systems Department

f either of these
holding periods
aren't met, your
options are
treated as NSOs
(=more tax)
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Other tax concept: QSBS

« Qualified small business stock
« Hold for 5 years after exercising
« Exclude $10M in capital gains
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Calculator

Salary component
Gross yearly salary in USD

$0

Equity component
Stock options granted, vested over 4 years

100,000

Strike price
Price at which you can purchase your options

$1

Final value of one share
Expected valuation / final # of shares

$2.00

Package value

After 4 years

from salary $0
from equity $100,000
total $100,000

Expected company valuation
The value at which the company will exit

$20m

Expected additional dilution
Share owned by future investors

-

0%

Number of fully diluted shares
Existing shares at the time of the offer

10,000,000

Spread of your options
Final share value minus your strike price

$1.00

Yearly

from salary $0
from equity $25,000
total $25,000

Calculator

Salary component
Gross yearly salary in USD

$0

Equity component
Stock options granted, vested over 4 years

100,000

Strike price
Price at which you can purchase your options

$1

Final value of one share
Expected valuation / final # of shares

$1.60

Package value

After 4 years

from salary $0
from equity $60,000
total $60,000

Expected company valuation
The value at which the company will exit

$20m

Expected additional dilution
Share owned by future investors

20%

Number of fully diluted shares
Existing shares at the time of the offer

10,000,000

Spread of your options
Final share value minus your strike price

$0.60

Yearly

from salary $0
from equity $15,000
total $15,000
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But when do people exercise
then?




But when do people exercise then?

Scenario 1: (Usually) upon termination.

And remember, you always have a window-typically 30-
90 days-to exercise your vested options.

When this happens, you are exercising at some
point in the middle of the grant’s life. That means
you will most likely pay some mix of Ordinary
Income tax and Capital Gains tax upon the sale of
the stock.
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But when do people exercise then?

Scenario 2: Early exercise.

Some companies allow this, and it just

means you can exercise your options
before they have vested.

This is risky but low tax!
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Holding periods in Kerri's example

TCINAD G e Risky because:

There is no
guarantee that your
stock will ever be
liquid, so you are
paying to buy stock
that could one day
be worthless.
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But when do people exercise then?

Scenario 3: Upon Exit

This is the least risky time to exercise, because you know the stock is liquid
immediately.

You can turn around and sell the stock for a gain (hopefully) the same day
you pay to buy it.

The downside in this situation is that you usually end up paying
more tax.

Remember those holding periods we talked about (the day you sell the stock needs to be at least one year
after the day you exercised your options)? That holding period won't be met if you sell the stock on the same
day you buy it. If this happens, you're options will be treated like NSOs, and any pre-exercise gain is taxed as
Ordinary Income.
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Risks to exercising?
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Equity. How much should | ask for?

-
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| need more intuition about stock
options.

e e [ TLDR Stock Options x  +

' @ htips://tidroptions.io r @ a B ¢

Stock options™

You've been offered 0_01| %ofa | Series A +| company.

If the company is sold or IPOs...
{About the same as )

...for $9.0B

~20% of companies wil maka
WO TTIONEY

...in [ 7y-ish years you could be looking at something like:
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