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Financial	Planning
- Why	Bother	about	a	good	job?

- How	will	you	live	when	you	retire?

Research	Paper	Guide

Art	of	Graphs
ECE	694	– April	11,	2024

Gerhard	Klimeck,	Purdue	University
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Buying	a	House	in	the	USBuying	a	House	in	the	US
Some	Financial	Aspects	of	Life	after	Grad	School

•Buying	a	House	in	the	US
•How	much	money	“should”	you	save?
• For	retirement?
• For	other	expenses?
•Buying	a	house?

•Personal	perspective	on	retirement	planning
•Compensation	packages

$



©
	G
er
ha
rd
	K
lim

ec
k

©
	G
er
ha
rd
	K
lim

ec
k

• Coincidently	–
my	NY	Times	news	feed	this	morning	(4/12/2024)

Buying	a	House	in	the	US
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• Housing	costs	(rent	or	own)	should	be	less	than	30%	of	income
• Considered	worthwhile	when	you	live	at	a	place	for	5+	years
• There	is	a	commission	cost	of	buying	and	selling	of	5%	-paid	for	by	seller

• You	need	20%	of	a	down	payment	for	the	house
• If	you	do	not	have	that	you	will	need	to	buy	PMI	– Primary	Mortgage	
Insurance	that	will	cover	the	bank	against	a	potential	job	loss	etc.

• Getting	the	right	Mortgage
• 30	year	mortgages	are	typical	–
but	there	is	mostly	interest	payment	for	the	first	10+	years
• Consider	15-year	mortgage
• If	your	time	horizon	is	short,	consider	an	ARM	– adjustable	rate	mortgage

• Interest	locked	in	for	5	or	7	years	and	then	can	be	adjusted	annually
• Property	taxes	can	be	high	for	certain	states	– 1-2%	of	house	value
• 2%	on	a	$600k	house	is	$12k	per	year	or	$1k	per	month!

Buying	a	House	in	the	US
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Mortgages
• Mortgage	rates	(Interest	Rates)	vary	over	time!

https://fred.stlouisfed.org/series/MORTGAGE30US
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Mortgages
• Mortgage	rates	(Interest	Rates)	vary	over	time!
• They	are	linked	to	the	overall	economy	– recessions	
• They	are	loosely	linked	to	federal	interest	rates	/	treasury	notes.

https://fred.stlouisfed.org/series/MORTGAGE30US

Recessions
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Mortgages
• Mortgage	rates	(Interest	Rates)	vary	over	time!
• There	are	different	mortgage	rates	for	different	products.
• Yes,	they	are	products	that	are	sold…	

https://fred.stlouisfed.org/series/MORTGAGE30US
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Mortgages
• Mortgage	rates	(Interest	Rates)	vary	over	time!
• There	are	different	mortgage	rates	for	different	products.
• Yes,	they	are	products	that	are	sold…	
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• Here	are	my	personal	“recent”	experiences	in	mortgages
• 5	mortgages	for	the	same	home	in	less	than	10	years	(different	reasons)
• Bought	another	home	recently	2023.

Mortgages

15yr
4.5%

15yr
2.75%

7/1ARM
2.875%

Pull	Equity
$140,000

15yr
2.125%

15yr
2.00%
$4,000+

15yr
5.99%
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Mortgages
• Let’s	say	you	want	to	buy	a	house	for	$500k	
• You	have	a	20%	down	payment	=>	$100k
• You	need	a	mortgage	of	$400k
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Mortgages
• Mortgage	rates	depend	on	your	credit	score!
• Score	needs	to	be	>660	for	most	lenders	or	>700
• 30-year	mortgage	seems	to	depend	more	strongly	on	credit	score.
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Mortgages
• Mortgage	rates…
• Literally	fluctuate	from	one	day	to	the	next!
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Mortgages
• Mortgage	rates…
• Literally	fluctuate	from	one	day	to	the	next!
• Depend	on	the	downpayment!
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Mortgages
• Let’s	say	you	want	to	buy	a	house	for	$500k	
• You	have	a	20%	down	payment	=>	$100k
• You	need	a	mortgage	of	$400k



©
	G
er
ha
rd
	K
lim

ec
k

©
	G
er
ha
rd
	K
lim

ec
k

Mortgages
• https://www.calculator.net/amortization-calculator.html
• $400k,	30	year	7.25%
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Mortgages
• https://www.calculator.net/amortization-calculator.html
• $400k,	30	year	7.25%

• 30	year	Mortgage:
you	pay	“rent”	to	
the	bank	for	over	
21	years
• 21	years	of	paying	
more	interest	than	
principal
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Mortgages
• https://www.calculator.net/amortization-calculator.html
• $400k,	30	year	7.25%

• $400k,	15	year	6.25%

• 30	year	Mortgage:
you	pay	“rent”	to	
the	bank	for	over	
21	years
• 21	years	of	paying	
more	interest	than	
principal
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Mortgages
• https://www.calculator.net/amortization-calculator.html
• $400k,	30	year	7.25%

• $400k,	15	year	6.25%

• 30	year	Mortgage:
you	pay	“rent”	to	
the	bank	for	over	
21	years
• 21	years	of	paying	
more	interest	than	
principal
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Mortgages
• https://www.calculator.net/amortization-calculator.html
• $400k,	30	year	7.25%

• $400k,	15	year	6.25%

• 30	year	Mortgage:
you	pay	“rent”	to	
the	bank	for	over	
21	years
• 21	years	of	paying	
more	interest	than	
principal

• 15	year	Mortgage:
you	pay	“rent”	to	
the	bank	for	over	
4.5	years

• 4.5	years	of	paying	
more	interest	than	
principal
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Mortgages
• https://www.calculator.net/amortization-calculator.html
• $400k,	30	year	7.25%

• $400k,	15	year	6.25%

• 30	year	Mortgage:
you	pay	“rent”	to	
the	bank	for	over	
21	years
• 21	years	of	paying	
more	interest	than	
principal

• 15	year	Mortgage:
you	pay	“rent”	to	
the	bank	for	over	
4.5	years
• 4.5	years	of	paying	
more	interest	than	
principal
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What	if	you	do	NOT	have	the	Downpayment?
• https://www.calculator.net/amortization-calculator.html
• $400k,	30	year	7.25%

• $400k,	15	year	6.25%

• $500k,	30	year	7.25%

• $500k,	15	year	6.25%

+	$504	PMI
=	$3914	total

+	$504	PMI
=	$4791	total
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What	if	you	do	NOT	have	the	Downpayment?
• https://www.calculator.net/amortization-calculator.html
• $400k,	30	year	7.25%

• $400k,	15	year	6.25%

• $500k,	30	year	7.25%

• $500k,	15	year	6.25%

+	$504	PMI
=	$3914	total

+	$504	PMI
=	$4791	total
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Some	Financial	Aspects	of	Life	after	Grad	School

•Buying	a	house
•How	much	money	“should”	you	save?
• For	retirement?
•Buying	a	house?
• For	other	expenses?

•Personal	perspective	on	retirement	planning
•Compensation	packages

$
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How	do	you	get	to	$100k	down	payment?

Back	of	the	envelope	calculation:
• Desire	annual	retirement	income:	$100k
• Typical	conservative	return	APR	5%
• $100k	/	5%	=	$2M

=>	Need	$2M	to	retire

How	Much	Money	do	you	need	for	Retirement?

How	How	to	you	get	$2M	for	retirement?
Excel	Retirement	Planner
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Some	Financial	Aspects	of	Life	after	Grad	School

•Buying	a	house
•How	much	money	“should”	you	save?
• For	retirement?
•Buying	a	house?			(take	a	loan	against	401K)
• For	other	expenses?

•Personal	perspective	on	retirement	planning
•Compensation	packages
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Compensation	Packages	– Salary	is	not	everything
• ESPP	– Employee	Stock	Purchase	Plan
• Purchase	company	stock	at	a	discounted	price
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Compensation	Packages	– Salary	is	not	everything
• ESPP	– Employee	Stock	Purchase	Plan
• Purchase	company	stock	at	a	discounted	price

• ESOP	– Employee	stock	option	plans
• Options	– Opportunity	to	buy	Stock	in	the	future	for	today’s	price
• No	money	invested	until	options	are	due

At	the	due	date	
you	can	buy	Options	for	$9	and	sell	on	the	same	date	for	$14
There	is	no	money	tied	down	/	invested	until	the	due	date
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Compensation	Packages	– Salary	is	not	everything
• ESPP	– Employee	Stock	Purchase	Plan
• Purchase	company	stock	at	a	discounted	price

• ESOP	– Employee	stock	option	plans
• Options	– Opportunity	to	buy	Stock	in	the	future	for	today’s	price
• No	money	invested	until	options	are	due

• Contributions	to	Retirement	Accounts	(401k,	403b,	etc)
• Can	range	from	employer	to	employer	4-15%
• Might	require	matching	contributions	on	your	part	

At	the	due	date	
you	can	buy	Options	for	$9	and	sell	on	the	same	date	for	$14
There	is	no	money	tied	down	/	invested	until	the	due	date

Excel	Retirement	Planner
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Compensation	Packages	– Salary	is	not	everything
• ESPP	– Employee	Stock	Purchase	Plan
• Purchase	company	stock	at	a	discounted	price

• ESOP	– Employee	stock	option	plans
• Options	– Opportunity	to	buy	Stock	in	the	future	for	today’s	price
• No	money	invested	until	options	are	due

• Contributions	to	Retirement	Accounts	(401k,	403b,	etc)
• Can	range	from	employer	to	employer	4-15%
• Might	require	matching	contributions	on	your	part	

• Medical	insurance	(worth	$15k	- $30k	per	year)
• Medical	Savings	accounts
• Pay	medical	expenses	from	a	pre-tax	account

• Subsidized	Employee	activities	– clubs,	health	centers
• GK:		Texas	Instruments	Scuba	Club	and	Soccer	Arena	rentals

At	the	due	date	
you	can	buy	Options	for	$9	and	sell	on	the	same	date	for	$14
There	is	no	money	tied	down	/	invested	until	the	due	date
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Financial	Planning
- Why	Bother	about	a	good	job?

- How	will	you	live	when	you	retire?

Research	Paper	Guide

Art	of	Graphs
ECE	694	– April	12,	2024

Gerhard	Klimeck,	Purdue	University

$



©
	G
er
ha
rd
	K
lim

ec
k

$Financial	Planning
- Why	Bother	about	a	good	job?

- How	will	you	live	when	you	retire?

Research	Paper	Guide

Art	of	Graphs
ECE	694	– April	12,	2024

Gerhard	Klimeck,	Purdue	University

Thank	You!
Almost	done	with	the	semester.	

I	hope	you	enjoy	the	semester	so	far


