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• Quite likely the most important lecture you will ever have
• Your first paycheck
• Financial literacy: what is it, and why is it important?
• Planning for financial well-being: 

▫ How much do you make?
▫ How much do you need? How much can you spend? What is left?

• Setting priorities
• About retirement

▫ Saving for retirement – how much do you need? How will you save that much?
▫ Retirement calculators  /playing with numbers

• Where and how to invest
▫ Investment instruments
▫ Risk vs. reward
▫ Best and worst investment instruments

• Some final thoughts and life advice
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https://www.investopedia.com/terms/f/financial-literacy.asp
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• Remember: financial literacy is the ability to understand and effectively use 
financial knowledge and skills,  including personal financial management, 
budgeting and investing

• Financial management: understand how much you need to earn and spend, 
how much you can spend, and how to plan for financial emergencies as well 
as for retirement.

• Budgeting: understand your cash flow, how much you are actually earning 
and spending, and how much you need to save.

• Investing: A critical component to be able to save for life’s big events: 
marriage, having kids, buying a house, caring for elders, caring for yourself 
during retirement, etc.
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• Numbers on your bank account may be smaller than they appear on 
your paycheck!

• What is taken from your paycheck before your net pay is deposited?
▫ Federal income tax – Most of  you will probably be in the 22-24% tax bracket
▫ Social security tax – 6.2% from you, 6.2% from your employer (up to $176K)
▫ Medicare tax – 1.45% of  your wages
▫ NJ income tax – Most of  you will probably be in the 6.37% tax bracket
▫ NJ unemployment/disability / workforce development/family leave taxes 

(0.05 – 0.1%)
▫ Health insurance premiums (varies greatly)
▫ Retirement / 401K plans
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• In 2024, of my total gross income  about 65% was withheld for:
▫ 17.7% of  taxable income for federal taxes (why is this below 24%?)
▫ 4.3% social security tax (why is this below 6.2%?) 
▫ 5% health insurance (with my wife)
▫ 2% Medicare and Medicare additional tax
▫ 7% NJ income and other taxes
▫ 29% Retirement savings

 403b / 401a / 457

• Net take-home pay: ~35%
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And from the remaining 40 – 60% of your pay, you need budget for other fixed expenses, such as :

• Housing – Rent,  mortgage payment, mortgage insurance, real estate taxes

• Utilities – Electric, Gas, Water, Internet, Cell phone

• Insurance – renter’s, homeowner’s, auto, etc. 

• Food and household expenses

• Gas for car

• Later in life: childcare, school, etc.

• AND – if you have them:
▫ Student loans 
▫ Car loans 
▫ Credit card debt
▫ Alimony / child support

How much do 
these cost?
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• Average home value for buying a new home: ~$500K 
▫ Assume $400K, 30 years at 6%  $2400 monthly mortgage (not including 

property taxes)
▫ Average property tax: ~$12,000/year ($1000/month); homeowner’s 

insurance:$1500/year

• Average rent: ~2.5K (2 bedroom apartment); $300 renter’s insurance/year

• Utility costs (electricity, gas, water, phone, internet, streaming): $450/month

• Groceries: ~$400/month (one person, $800 for family)

• Transportation: $500/month (including car insurance)

• Healthcare: $3200 (one adult, no children); $8000 (family) / year

• Childcare: $14,000 per year, per child

https://www.unbiased.com/discover/banking/what-is-the-cost-of-living-in-new-jersey 

Annual cost
~$42,300 - own

~$30,300 – rent

$5,400

$4,800

$6,000

$3,200
Total: 

~$62K/$50K(own/rent)

+$14K/child

https://www.unbiased.com/discover/banking/what-is-the-cost-of-living-in-new-jersey


© All Rights Reserved, Robi Polikar, 2021-2025

Let’s play with numbers a bit:

• Assume a starting salary of $80K
▫ State and Federal taxes, health insurance, etc.: $25K
▫ Housing and household fixed expenses (rent/mortgage/food/utilities/gas, etc.): $40K- $50K
▫ Retirement savings: $5K (not enough!)

• All gone already. And here, we did not even consider any of:
▫ Student loans
▫ Car loans
▫ Credit card debt
▫ Entertainment / travel 
▫ Childcare / school

• Wait, most people make less than $80K – How is this possible?

• …And what happens if there is an emergency?
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• This is where financial literacy comes into play.

• There are ways to:
▫ Decrease your taxes (legally!)  Did you notice Dr. P.’s effective tax rate?

 Take advantage of various tax deductions: retirement contributions, child credit, charitable contributions, certain medical 
expenses, business expenses (for your consulting business), etc. 

▫ Decrease your health insurance/car insurance costs
▫ Decrease your housing costs (maybe you don’t need a very large house!)
▫ Increase your income

 Spousal income 
 Two-income is the single most effective way to increase your income, and help reach financial independence…

… so long as you stay together!
 Consulting income

 Equally effective way, without requiring a spouse
 Bonuses

• If you do these, then you will have money for other things …

• …but all of that requires some financial literacy.
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• How should we plan/spend our money?

• Set priorities
▫ Do you have student loans?
▫ Credit card debt?
▫ Car loan debt?

• Do you have an emergency / rainy day fund?
▫ Would you be able to cover a $10K unexpected expense? Perhaps car repair, 

or worse, a medical emergency?
▫ Are you one financial emergency away from a financial collapse?
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1. Emergency fund
▫ Set aside some amount from every paycheck
▫ Q: How much and how long?
▫ A: Until you have enough to cover you for 6 months  (12 is better)  This 

is the typical amount of  economic recovery needed after a major recession 
and/or the amount of  time you need to find a new job in a down economy

▫ Be most aggressive until you reach a 3-month cushion—preferably within 
24 months. Then, get to a 6-month cushion, preferably within 3-4 years, 
and slowly build up the rest.

▫ $80K salary  3-month cushion: $20K  Set aside $800/month for the 
first two years
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2. Pay down your debt – starting with the highest interest
▫ Credit cards – 20 ~30%  Get rid of  these immediately !!!
▫ Student loans – 6~10%  Pay as quickly as you can!

• Why?
▫ Because paying down a 20% interest debt is equivalent to having an 

investment with a 20% return! 
▫ There aren’t very many investments with that kind of  ROI out there!



© All Rights Reserved, Robi Polikar, 2021-2025

3. Retirement fund

• Dr. P, you just showed that we have no money left, and you are asking about 
retirement? How? Why?

• Isn’t this something I will consider later when I make more money?
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• Assume that you have been working for 40 years, and you are ready to 
retire.

• Before you retire, you make $________

• When you retire, that amount drops to:$_____

* We will talk about social security later
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• If you have not put in enough amount while you are working, you will 
not have enough to live on during retirement.

• How much do you need?
▫ Most people need about 80% of  their pre-retirement income to be able to 

maintain their current standard of  living
▫ For most career engineers, their annual income (in today’s dollars) before 

retirement is about  $200K
▫ The highest social security pays is about $3K/month  $36K/year (but 

there is no guarantee that it will still be there in 40 years!)
▫ If  you have no retirement savings, you simply will not be able to retire
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• …and this is the unfortunate reality of Americans today:
▫ ~48% of  working Americans do not have access to a retirement plan
▫ ~23% of  US adults over the age of  65 are still employed fulltime
▫ ~80% of  households with older adults are either financially struggling or at 

risk of  becoming economically insecure
▫ According to Yahoo Finance, 45% of  American households are expected to 

run out of  money in retirement if  they stop working at age 65.
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• Back to our example:

• You want to retire at the age of 65, with then-current income of $200K
▫ Assume you need 80% to maintain your lifestyle  $160K
▫ Assume you get $40K from social security  Still need $120K/year
▫ How long will you live? Let’s say another 25 years (typical)
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• To save $3M over a 40-year long income earning period, by a simple 
math, you need to save:
▫ $3,000,000 / 40 years / 12 months:
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• That is over $6K/month  $72K/year  That’s almost my entire 
starting salary!

• Saving that amount seems impossible!
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• … it requires meticulous planning

• … unwavering and disciplined savings

• … painstaking patience

• … exceptional understanding of the markets and compounded growth

• … being abreast of – and taking (legal!) advantage of – tax laws

• … nerves of steel to ride market fluctuations

• … and most importantly, it requires
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Do this on day one when you start working:

• Go to your company HR / Benefits Coordinator, and set aside the minimum 
required to maximize the company match

This is 

The return of investment on the company match is 
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2. Add as much as possible to that amount until you reach the federal limit 
for the maximum amount you can contribute to a company-sponsored 
retirement plan (401K) 
▫ For 2025, that limit is $23,500
▫ Each year, that contribution limit goes up a bit
▫ When you are over 50, you can contribute an additional $7,500

3. Reduce your taxes!!!
▫ 401K contributions are tax-deferred
▫ The amount you contribute is deducted from your income, as if  you have never 

earned it, and hence reduces your taxable income!
▫ If  you are in the 24% tax bracket, this is equivalent to  Uncle Sam giving you a 

24% discount on your taxes! That, too, is free money!
▫ For a $10,000 contribution, you reduce your taxes by $2400, which increases your 

take-home pay.



© All Rights Reserved, Robi Polikar, 2021-2025

4. Contribute to an IRA / Roth-IRA plan
▫ You can contribute up to $7,000 a year to an IRA / Roth-IRA plan
▫ The limit is $8,000 if  you are over 50
▫ That limit also goes up a bit every year.
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• … that is all well and good, but how will I ever get to saving $6K/month 
to get to $3M by the time I retire?

• That is the beauty of compounded earnings and the power of time!
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• https://www.bankrate.com/retirement/retirement-plan-calculator/ 

https://www.bankrate.com/retirement/retirement-plan-calculator/


© All Rights Reserved, Robi Polikar, 2021-2025

• There is no shortage of financial calculators – retirement calculators, 
savings calculators, compounded interest calculators, salary increase 
calculators, etc.

• They each make different assumptions, so try several different ones.

• Bottom line: Start small – but as much as you can; then increase it as 
much as you can.
▫ Every time you get a salary increase, a bonus, a windfall  Add it to your 

retirement accounts.
▫ Increase your contributions over time.
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• While you should not be getting married for this reason alone…
▫ Having an income-generating spouse dramatically increases your chances of  

reaching your financial goals
▫ The federal government rewards being married and filing jointly with special 

tax limits, incentives, and brackets
▫ Having a second income allows you to save more after paying all your bills.

 Most of your living expenses are fixed and do not increase (much) with a second person 
in the house; but the second person’s income can add significant funds!

• But, choose your spouse wisely!

• Discuss and plan financial goals together
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• Bank savings / online accounts

• Treasury bills/government bonds

• Commodities (gold, energy, corn, lithium, etc.)

• Bond market

• Stock market / common stocks

• Mutual funds / exchange traded funds (ETFs)

• Money markets

• Options

• Currency hedging

• Cryptocurrency / Bitcoin

• Art collection

• Real estate
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https://napkinfinance.com/napkin/risk-tolerance/
https://napkinfinance.com/napkin/risk-vs-reward/
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https://napkinfinance.com/napkin/asset-classes/
https://napkinfinance.com/napkin/finance-securities/
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• Bank / online savings / CD accounts  interest-bearing bank accounts, FDIC-insured, 
and your principal is guaranteed + an interest, but usually below inflation. CDs have 
slightly higher interest, but also a penalty if withdrawn before maturity.

• U.S. Treasury securities  Earnings are exempt from local / state taxes
▫ T-Bills: short-term securities with a certain face value. You buy them at a discount and receive 

the face value at maturity (4 – 52 weeks). No other interest is paid.
▫ T-Notes: Intermediate-term securities that pay a fixed interest every six months until maturity 

(2 – 10 years). Longer-term  moderate interest rate risk. 
▫ T-Bonds: Long-term securities that pay a (higher) fixed interest rate every six months until 

maturity (20-30 years). Long-term  high interest rate risk
▫ U.S. Saving Bonds: Series EE Bonds earn a fixed interest rate that is guaranteed to double 

the principal in 20 years. Series I Bonds earn a fixed+variable interest adjusted every 6-
months and protects against inflation. Interest is paid every 6-months. Savings bonds can be 
free of  federal taxes if  earnings are used for educational purposes. Both series earn interest 
until maturity (30 years), but they can be redeemed after 1/5 year (with/without penalty). 
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Click on the boxes or the links for updated rates / information

https://www.treasurydirect.gov https://www.investopedia.com/ask/answers/difference-between-bills-notes-and-bonds 

Bank online accounts: Around 3.6~4% APY (annual percentage yield)
CDs: Around 4% (12 months); 3.5% (24 -48months); 4.15% (60 months)

https://www.investopedia.com/ask/answers/033115/what-are-differences-between-treasury-bond-and-treasury-note-and-treasury-bill-tbill.asp
https://www.treasurydirect.gov/
https://www.treasurydirect.gov/
https://www.investopedia.com/ask/answers/difference-between-bills-notes-and-bonds
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• Commodities (agricultural, metals, energy): 
you buy the commodity in the open market 
(see current prices) , may fluctuate wildly.

• Bond market: IOUs issued by government or 
companies. Generally, lower fluctuations  
lower risk but lower return than the stock 
market. High yield(junk) bonds, however, have 
higher risk/return profile

• Stock market / common stocks: you own a 
share of a company purchased on the open 
market. You make money if the company’s 
stock price goes up and/or the company pays 
dividends.

• Mutual funds/exchange-traded funds (ETFs): 
A group of stocks jointly owned by a group of 
investors. Reduces risk through diversification.

https://tradingeconomics.com/commodities
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• Options: contracts that give the buyer the right, but 
not the obligation, to buy or sell a security at a 
specified price within a specific time frame. Generally 
used to bet against the market/company. Highly risky!

• Cryptocurrency (bitcoins): a digital and decentralized 
currency market that operates outside of a central 
bank or a single regulator. Limited number of bitcoins 
(21M) makes it a scarce asset, whose value can 
fluctuate wildly. Highly risky!

• Currency hedging: You buy / sell foreign currency, 
hoping its value will change favorably against another 
currency (e.g. USD). Highly risky!

• Art collection: You buy a piece of art in hopes that 
the artist will become very famous, and his/her 
work gain value. Highly risky!

• Real estate: You buy a piece of real estate. You make 
money by either renting it or by selling it in the 
future, presumably at a higher value.
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1. No investment
▫  Self-explanatory!

2. Any investment tool that you do not fully understand!
▫ Unfortunately, most people think they understand what they are investing in, but 

in reality, do not quite comprehend the reward–risk spectrum.

3. Speculative investment tools
▫ Options, cryptocurrency, certain commodities, penny stocks

4. Interest-bearing bank accounts
▫ You should use bank accounts for your emergency fund (immediately liquid), but 

they are not good for long-term, high-return investment
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• Since there are so many forms of investment, 
and each has different risk-reward characteristics, 
how do we know where to invest?

• Diversification: An asset allocation strategy, 
where you place different amounts of your assets in different investment 
“baskets” based on your financial goals and risk tolerance.
▫ Put some of  your assets in low-risk, low-return investments, some in medium-risk 

investments, and some in high-risk, high-return investments
▫ The most common asset allocation consists of  stocks, bonds, and cash

 …but each of these has multiple subcategories. For example, there are large cap, mid cap, small 
cap, domestic, international, sector-specific companies and funds; there are government and 
municipal, high grade and low grade (junk) bonds, etc.
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• If you do not know much about investing (and 
you don’t!), stick to a few simple mutual funds.

• A mutual fund is a collection of stocks or bonds 
(i.e., securities), picked by an investment 
company/professional based on set criteria
▫ Small/mid-size/large company stocks
▫ Domestic vs. international stocks
▫ Industry-specific stocks: energy, financial 

markets, technology, healthcare, AI, etc.
▫ Investment grade vs. high return vs. 

government vs. municipal bonds
▫ Funds of  funds
▫ Actively managed vs. index funds, target-date 

funds
▫  Exchange-traded funds ( a slightly different 

form of  mutual funds)
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https://napkinfinance.com/napkin/mutual-fund-definition/
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• How do I get one?
▫ Your employer 401K/403b plan most likely offers a 

menu of  these, and/or
▫ Choose from many financial companies*, such as 

Vanguard, Charles Schwab, Fidelity, among others.
 Go to their site and read about their products
 Pay attention to expense ratios, risk vs. reward charts, investment criteria 

and priorities, current holdings, past performance (which cannot 
guarantee future performance), turn over ratio, etc.

• Active vs. passive investing and expense ratios
▫ Active mutual funds have professional analysts who study 

companies and actively make buy/sell decisions. Therefore, 
active funds  higher expense ratios.

▫ Passive (aka index) mutual funds simply replicate the market 
based on their investment criteria: e.g., a large-cap index fund 
buys the stocks of  all large companies in the ratio of  their 
market value. No analyst is involved; therefore, passive index 
funds  lower expense ratios.

▫ Over long periods, index funds typically outperform active 
funds! * This list is for illustration purposes only. Inclusion or omission of a fund company does not imply endorsement or 

lack thereof it. Do your own research to decide which company and which specific funds you want to invest in.

ht
tp

s:
//

na
pk

in
fin

an
ce

.c
om

/n
ap

ki
n/

ac
tiv

e-
vs

-in
de

x-
in

ve
st

in
g/

 

https://napkinfinance.com/napkin/active-vs-index-investing/
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https://jemmafinancial.com/financial-glossary/what-is-the-morningstar-style-box https://www.morningstar.com/funds/xnas/vfiax/portfolio 

Top 10 holdings Sector exposure Performance

Portfolio

Holdings

https://jemmafinancial.com/financial-glossary/what-is-the-morningstar-style-box
https://www.morningstar.com/funds/xnas/vfiax/portfolio
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• Target date funds – Balanced funds 
(mix of stocks and bonds)
▫ Change the composition of  a fund of  

funds based on how close the date is to 
the target date.

▫ A fund with a target date over 10 years 
(or more away) will have most of  its 
holdings in high-risk high-return stocks

▫ A fund with a target date within 5 years 
will have increasingly more bonds and 
fewer stocks

▫ As the target date gets closer, the fund 
becomes more conservative and less 
risky (because you have less time to 
recover from a bad market).
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https://napkinfinance.com/napkin/target-date-funds/
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https://www.morningstar.com/funds/xnas/vforx/quote 

https://www.morningstar.com/funds/xnas/vforx/quote
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https://www.morningstar.com/funds/xnas/swhrx/quote 

https://www.morningstar.com/funds/xnas/swhrx/quote
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https://www.morningstar.com/funds/xnas/ffsfx/quote 

https://www.morningstar.com/funds/xnas/ffsfx/quote
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• Establish and grow your emergency / rainy day fund as soon as possible

• Avoid buying anything on credit (except a house) 

• Pay your credit card in full every month. If you cannot pay it at the end of the month, you cannot afford it 
(emergencies notwithstanding)
▫ Credit card debt is the worst! If  you have it, pay that down first!

• Delay expensive purchases as long as possible 
▫ No, you do not need a new car. If  you need a car, buy a good 5–10-year-old used car until you can buy new in cash.

• Have a good health insurance plan

• Be meticulous in planning and saving for major life events. Save religiously! 

• Do not invest in any financial instrument you do not understand. Avoid exotic investments and stick to mutual / 
exchange-traded funds
▫ And only to passively managed index funds!

• Renting can be financially more advantageous than owning a house, depending on the circumstances. Do not 
blindly jump into the “American dream.” Owning a house is expensive!
▫ Owning a large house is even more expensive.  Pools are overrated (and expensive)! 
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• The final grading will be as follows:

• Project Approval and Evaluation Form: 15 %

• Project 70%
▫ Grade given by client:40%
▫ Engineering Design & Impact Statement: 30%

 Part I: 10 %
 Part II: 10 %
 Part III: 10% 

▫ Final Exam covering the most critical aspects of  lecture content: 15%
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