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*Buying a House in the US

*How much money “should” you save?

Some Financial Aspects of Life after Grad School
* For retirement?
* For other expenses?

* Buying a house? $

* Personal perspective on retirement planning
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Buying a House in the US

e Coincidently —
my NY Times news feed this morning (4/12/2024)

The New York Times
To: Gerhard Klimeck >
Reply To: nytdirect@nyti... >
07:16

Idon’t have enough
for adown
payment.Can | still
buy a house?

---- External Email:
Use caution with
attachments, links, or
sharing data ----

View in browser
nytimes.com

z




Buying a House in the US

To: Gerhard Klimeck >
Reply To: nytdirect@nyti... >
0716

* Housing costs (rent or own) should be less than 30% of income

I don't have enough

* Considered worthwhile when you live at a place for 5+ years e
* There is a commission cost of buying and selling of 5% -paid for by seller Ema“:
* You need 20% of a down payment for the house sachmets ks, o
* If you do not have that you will need to buy PMI — Primary Mortgage R
Insurance that will cover the bank against a potential job loss etc. ___ryimes com

e Getting the right Mortgage

* 30 year mortgages are typical —
but there is mostly interest payment for the first 10+ years

e 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 S600k house is $12k per year or S1k per month!
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Mortgages

* Mortgage rates (Interest Rates) vary over time!

FRED — 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.
FRED —_ 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...
FRED — 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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Mortgages

* 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.

FRED - Pull Equity

e $140,000 15yr

7/1ARM 15yr 2.00%
2.875_% 2.125% S4,000+

4
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Apr 9, 2024

Loan amount Down payment State

$400K 20% * | ® | Indiana Q@ | 780-799~ | (D

® 5/6ARM 7.603% x
® 30-yr fixed 7031% X

® 15-yr fixed X

+ Add loan type to compare

History

8.00%

7.50%

7.00%

6.50%

6.00%

© Gerhard Klimeck



Mortgages

* Mortgage rates depend on your credit score!
e Score needs to be >660 for most lenders or >700
e 30-year mortgage seems to depend more strongly on credit score.

Apr 9, 2024 Apr 9, 2024
Loan amount Down payment State Ulcui ouore 7] Loan amount Down payment State Litui weul €
$400K v 20% * '@ | Indiana © 780-799~ () B | $400K v || 20% * (D | Indiana Q@ 660-679~ |G
O, o)
5/6 ARM 7.603/0 o e 5/6 ARM 7.95/0
v o)
30-yr fixed 7031% - 30-yr fixed 7883 /o
0, o)
® 15-yr fixed 6759 /O ® 15-yr fixed 6766 /o &
+ Add loan type to compare + Add loan type to compare
History N b
8.00% / 9.00%
50% ad
8.00%
7.00% [ | o
20 7.00% g
- ©
00% 6.00% =
g Feb 14 Mar 1 Mar 18 Ap' 4 Jan 30 Feb 14 Mar 1 Mar 18 Ap' 4 g
©

Source' Freddie Mac fred stlouisfed ore



Mortgages

* Mortgage rates...
* Literally fluctuate from one day to the next!

l Apr 9, 2024 Apr 10,2024
LOair ainivuiin Down payment State Credit score '| S Down payment Stat:’? Credit score
$400K ~ 20 ~ |® | Indiana Q | 780-799~ @® | | 540K 2%~ @ | Indiana Q|| 780-799~ ®

5/6 ARM 7.603% X 5/6 ARM 7,773%
30-yr fixed 7.031% 30-yr fixed 1.27%

® 15-yr fixed 6.759% i ® 15-yr fixed 6976%

+ Add loan type to compare + Add loan type to compare

History "~ History

8.00% 8.00%

7.50 : 7.50%

7.00% . 7.00%

 con M ) = M
6.00% 6.00%

Jan 30 Feb 14 Mar 1 Mar 18 Apré4 Jan 31 Feb 15 Mar 4 Mar 19 Apr 8

Source: Freddie Mac fred cstlouicted ore ™ Bl



Mortgages

* Mortgage rates...
* Literally fluctuate from one day to the next!
* Depend on the downpayment!

Apr 10, 2024 Apr 10, 2024
il b T —— St Loan amount Down payment State Credit score
$400K v 40% and... Indiana &) 780-799 ~ @ NI

QO $400K v 20% ~ |'D | Indiana Q@ | 780-799~ ()

5/6 ARM 7.7329% x | ® 2/0ARM 71.773%
7086% 30-yr fixed 727%

30-yr fixed ||

® 15.r fixed 6.969% > ol ® 15-yr fixed 6.976%

+ Add loan type to compare + Add loan type to compare
History History
O 8.00%
il N 7.50%
L | 7.00%
N M\W : N M
sl 6.50%

6.00%
Jan 31 Feb 15 Mar 4 Mar 19 Apr 8 Jan 31 Feb 15 Mar 4 Mar 19 Apr 8

Source’ Freddie Mac fred stlouisfed ore Lalsd



Mortgages

e Let’s say you want to buy a house for S500k
* You have a 20% down payment => $100k
* You need a mortgage of S400k
FRED -
Rates

Average rates

Nov 15, 2022

Loan amount Down payment State UicenCoule

$300K e 20% v Indiana & 700-719 ~

® 30-yr fixed 7.238%  x

® 15-yr fixed 6238% X

® 10/6 ARM 711%
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* https://www.calculator.net/amortization-calculator.html
* 5400k, 30 year 7.25% Amortization Calculator

Loan Amount $400000 Monthly Pay: $2,728.71

1

Rates

Average rates Loan Tel'm 30 yearS TOta| Of 360 Loan Payments $982,333.84
N?rvjw',rzozz Interest Rate (APR) 725 % Total Interest $582,333.84
Calculate @
Loan Amortization Graph Payment
§1.3M [——————— Breakdown
== Balance
= [Nterest

$1.0M | we= Payment

§$750.0K
$500.0K
§250.0K | |
@8 Principal
- B Interest

Oyr Syr 10yr 15yr 20yr 25yr 30wy



- e F AT TW Y TR SR Ry e “FII - u,---v--.

§1.3M Breakdown

* https://www.calculato

== Balance
o = |Nterest
S$1.OM || wum
* S400k, 30 year 7.25% Payment
$750.0K
$500.0K L A
Rates
Average rates
$§250.0K
Nov 15, 2022 P ———
\ @8 Principal
$300K A Indiana Q 700 - 719 " - - l nterest
S 7.238% > T Oyr Syr 10yr 15yr 20yr 25yr 30y

15-yr fixed 6.238% s
® 10/6 ARM 7.11% g

Annual Amortization Schedule
Annual Schedule J'LI0GLETAEL T
$400,000.00 $28,873.03 $3,871.49 $396,128.57

* 30 year Mortgage:
you pay “rent” to

$391,966.95 $28,270.89 $4,473.63 $387,493.38

the bank for over ;
4 $387,493.38 $27,935.54 $4,808.98 $382,684.48
21 years 5 $382,684.48 $27,575.07 $5,169.45 $377,515.11
. 6 $377,515.11 $27,187.60 $5,556.92 $371,958.25
e 21 yYears of Paying 7 $371,958.25 $26,771.09 $5,973.43 $365,984.86
more interest than 8 $365,084.86 $26,323.33 $6,421.19 $359,563.72

pPrinci pal 10 $352,661.26 $25,324.61 $7,419.91 $345,241.40
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* https://www.calculator.net/amortization-calculator.html

* 5400k, 30 year 7.25% Loan Amount $400000 Monthly Pay: $2,728.71

Loan Term 30 years otal of 2680 | 0an Pavments $982.333.84
Interest Rate (APR) | 7.25 % Total Interest $582,333.84

* 30 year Mortgage:
you pay “rent” to
the bank for over
21 years

e 21 years of paying
more interest than
principal
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* https://www.calculator.net/amortization-calculator.html

0)
* 5400k, 30 year 7.25% Loan Amount $400000 Monthly Pay: $2,728.71
Loan Term 30 years otal of 260 | 0an Pavments _$982. 333.84
interest Rate (APR)[7.25 %

. 0
2400k, 15vear6.25% o110 o ation Calculator

Loan Amount $400000 Monthly Pay: $3,429.69

Loan Term 15 years Total of 180 Loan Payments $617,344.46
Interest Rate (APR) | 6.25 % Total Interest $217,344.46
Calculate @

* 30 year Mortgage:

“ " Loan Amortization Graph Payment
you pay "rent 1o R Breakdown
the bank for over = Balance
21 years $600.0k (L rayment o

21 yea r's Of payl ng $400.0K \
more interest than
$200.0K

principal

ICTUN

& JCciiial [ANTIN}



* https://www.calculator.ne

* S400k, 30 year 7.25%

e S400k, 15 year 6.25%

* 30 year Mortgage:
you pay “rent” to
the bank for over
21 years

e 21 years of paying
more interest than
principal

5400.0K \

$200.0K
@@ Principal
/ B8 Interest

50
Oyr 2.5yr Syr 7.5yr 10yr 12.5yr 15v1

Annual Amortization Schedule
Annual Schedule JLI0GLETHEL T

$400,000.00 $24,529.04 $16,627.24 $383,372.76

$326,794.49

EnAC Aro A $18'44799 $22'70829 3282,75023

. 15 year Mortgage: s I .
youypay urentgn th :::‘;32 * 4.5 years of paying s.r»

more interest than ™

$12,017 40.45

the bank for over e tods
4.5 years 38,148 - e
15 311£,315.1D $6,024.87 $35,131.41 $77,187.33 %

15 $39,796.20 $1,360.11 $39,796.17 $0.00




* S400k, 30 year 7.25%

e S400k, 15 year 6.25%

* 30 year Mortgage:
you pay “rent” to
the bank for over
21 years

e 21 years of paying
more interest than
principal

Loan Amount $400000
Loan Term 30 years
Interest Rate (APR) | 7.25 %

Amortization Calculator

Loan Amount $400000
Loan Term 15 years
Interest Rate (APR) | 6.25 %

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

* 4.5 years of paying
more interest than
principal

* https://www.calculator.net/amortization-calculator.html

Monthly Pay: $2,728.71
» « 3

O avimenrn v le 3.84
$582,333.84

() a
Total Interest

Monthly Pay: $3,429.69

Total of 180 Loan Payments $617,344 .46
Total Interest $217,344 .46
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What if you do NOT have the Downpayment?

* https://www.calculator.net/amortization-calculator.html

* S400k, 30 year 7..

* S400k, 15 year 6.2

* S500k, 30 year 7.

* S500k, 15 year 6.:

B Vonthly Pay: $2,728.71
Total of 360 Loan Payments $98,333.84

Total Interest $582,333.84

Total of 180 Loan Payments $617,344.46

Total Interest $217,344 .46

Loan Amount $400000
Loan Term 30 years
Interest Rate (APR)| 7.25 %
Loan Amount $400000
Loan Term 15 years
Interest Rate (APR) | 6.25 %
I
Loan Amount $500000
Loan Term 30 years
Interest Rate (APR)| 7.25 %
Loan Amount $500000
Loan Term 15 years
Interest Rate (APR) | 6.25 %

Total of 360 Loan Payments $1,227,917.30

Total Interest $727,917.30

| [l Monthly Pay: $4,287.11

otal of 180 Loan
Total Interest

ayments 9
$271,680.58

. Monthly Pay: $3,429.69 .

= $3914 total

+ S504 PMI
= S4791 total

eck

E
~
©
o
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What if you do NOT have the Downpayment?

* https://www.calculator.net/amortization-calculator.html

* 5400k, 30 year 7. Loan Amount $400000 l Monthly Pay: $2,728.71 -
Loan Term 30 years Total of 360 Loan Payments $982,333.84
Interest Rate (APR)[7.25 % Total Interest $582,333.84

Average annual PMI premium

Your credit score Annual average premium as a percentage

of original loan amount

660-679 1.54%.

680-699 1.21%. + S504 PMI
= $3914 total
700-719 0.99%.

720-739 0.87%. + S504 PMI

= S4791 total=

imeck

Interest Rate (APR)| 6.25 % Total Interest $271,680.58

© Gerhard K



*Buying a house

*How much money “should” you save?

Some Financial Aspects of Life after Grad School
* For retirement?
* Buying a house?

* For other expenses?

* Personal perspective on retirement planning
 Compensation packages
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How do you get to S100k down payment?
How Much Money do you need for Retirement?

Back of the envelope calculation:
* Desire annual retirement income: S100k

* Typical conservative return APR 5%
* S100k /5% = S2M

=> Need S2M to retire

ow How to you get S2M for retirement?

Excel Retirement Planner

© Gerhard Klimeck



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

Sell stock < 2 years from offering
start or < 1 year from purchase
D S DISCOUNT

& W-2 income

Purchase
Date

$14 - $12 tax basis in stock = $2 capital gains
Sale results in $3 ordinary income + $2 capital gains

my

© Gerhard Klimeck



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

Sell stock < 2 years from offering
start or < 1 year from purchase
) S DISCOUNT

b &W-2income

Purchase
Date

At the due date

you can buy Options for $S9 and sell on the same date for $14
There is no money tied down / invested until the due date

© Gerhard Klimeck



Compensation Packages — Salary is not everything

* ESPP — Employee Stock Purchase Plan EE e R n e e
3m HT
* Purchase company stock at a discounted price s - .
Price
* ESOP — Employee stock option plans Pumhase

Date

* Options — Opportunity to buy Stock in the future for today’s price
. . . At the due date
¢ NO money |nvested Untll OpthﬂS are due 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

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

Excel Retirement Planner

© Gerhard Klimeck



Compensation Packages — Salary is not everything

* ESPP — Employee Stock Purchase Plan e Tfe%’??ﬁn?%'ﬁré’f:;i“g
39\
* Purchase company stock at a discounted price ;}1% - .
 ESOP — Employee stock option plans ug;l;gse
* Options — Opportunity to buy Stock in the future for today’s prlce
¢ NO money |nvested Untll OpthﬂS are due sctljhci\:tisg;ionsfor% and sell on the same date for $14

There is no money tied down / invested until the due date

* Contributions to Retirement Accounts (401k, 403b, etc)

e Can range from employer to employer 4-15%
* Might require matching contributions on your part

* Medical insurance (worth $S15k - S30k per year)

* Medical Savings accounts
e Pay medical expenses from a pre-tax account

* Subsidized Employee activities — clubs, health centers
e GK: Texas Instruments Scuba Club and Soccer Arena rentals

© Gerhard Klimeck



Financial Planning

- Why Bother about a good job?
- How will you live when you retire?
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" Financial Planning
C - Why Bother about a good job?

- How will you live when you retire?

Research Paper Guide

Art of Graphs
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Gerhard Klimeck, Purdue University

Tl{ank You!

Almost done with the semester.
| hope you enjoy the semester so far
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