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Reality Math 
Dr. Joseph Sulock, University of North Carolina at Asheville 
Dot Sulock, University of North Carolina at Asheville 
 
Personal Investing:  401(k)s 
 
Most people want you to spend your money on things they are selling.  We want you to save your 
money and not be poor. 
 
 1.  Take It Off the Top!  Benefits of a 401(k) for Retirement Saving 
 
 One painless way to save is to enroll in your company’s 401(k) plan if one is offered.  The 
money is automatically deducted from your paycheck.  There’s a good chance you won’t even miss 
it!  Also, you don’t pay income taxes on the money until you withdraw it.  Finally, your company 
may match a portion (and in some cases all) of the money you invest.   
 
 However 401(k)s are retirement savings plans.  There is a penalty for early withdrawals.  So 
in addition to a 401(k), you also need to plan saving for a down payment on a house and for your 
children’s college education if you plan to help them in that way. 
 
Betty:  A Case Study 
 
 Betty makes $30,000 per year.  Her company offers a 401(k) plan and she decides to enroll.  
She chooses to invest $150 per month.  What will happen to her paycheck (take-home pay)?   Her 
paycheck won’t go down $150/month!  That’s because although she is depositing $150/month into 
the bank, because that money is no longer taxable she is saving something like 20% of $150 = $30 in 
income taxes.  Consequently, her paycheck will be only $120 less yet she will have $150 in her 
saving account.       
 

1.  T’sha decides to save $200 each month in a 401(k).  How much will her monthly take-
home pay decrease? Assume 20% state and federal income tax rate. 

 
If Betty’s monthly 401(k) savings are earning 3% annual interest (APR), what will the balance be in 
her account after 40 years? This is a very complicated math problem that is easy with EXCEL. 
 
The Excel command for the future value of monthly payments, 
   = FV (monthly interest rate,  number of deposits,  deposit amount),  
will give the balance in the account.   
 
To find Betty’s balance after 40 years we would click on any cell in an Excel worksheet and type in   
  = FV (0.03/12, 480, 150)   
In the middle spot where the 480 goes for the total number of deposits, you could put 12*40 instead 
and Excel would calculate the 480 for you.  Also the monthy interest rate could be written 3%/12, but 
dividing the annual interest rate (APR) by 12 to get the monthly rate is totally necessary. 
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Her balance will be $138,909. Do this yourself and check it out.   
 
Betty deposited only $150 x 12 months x 40 years = $72,000 into this account.   
The bank paid her $138,909 - $72,000 = $66,909 in interest on her savings! 
 

2.    (a) Use Excel to get the balance in Betty’s account after 20 years  
 (b)  Is the balance after 40 years exactly twice the balance after 20 years?  
 (c) The balance after 40 years is how many times the balance after 20 years? 
 (d) The 20-year balance is what percent of the 40-year balance?   

 
3.  Over the 40-year period during which her account grew to $138,909  
 (a) How much money did Betty deposit into the 401(k) in total?  
 (b) Over 40 years, how much less money did she receive in her paychecks because 

  of these deposits? 
 (c) If you think of her total in (b) as her actual investment, how much profit did  

  Betty make on this investment? 
 
4.  Julio saves $200 per month in a 401(k) at 2.5% APR compounded monthly for 35 years,  
 (a) Use Excel to determine his balance at the end of that period.   
 (b) How much money did Julio deposit into this savings plan in total?  
 (c) How much of his balance is interest from the bank?  
 (d) How much money less money did Julio receive from his paychecks in total?  
 (e) If you think of Julio’s total in (d) as his actual investment, how much profit did 
 Julio make on this investment? 
 
 

 2.  Employer May Match Part or All of Saving 
 
Ferdinand with Employer Matching 
 
Ferdinand’s employer will match 50% of his $250 401(k) contributions receiving  APR = 3%.  This  
means that Ferdinand’s employer will put 50% of $250 = $125 into Ferdinand’s 401(k) account each 
month.  Swell benefit! 
 

5.   (a) Use Excel to determine Ferdinand’s balance after 40 years.  
 (b) How much did Ferdinand deposit into this account?  
 (c) How much did the employer put in?  
 (d) How much is interest? 
 (e) What was Ferdinand’s total investment taking into account his 
 tax savings? 
 (f)  What was Ferdinand’s profit? 
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 3.  The Importance of an Early Start to Savings 
 
Every year your money is in the bank, interest is adding onto it, so it is important to start saving 
early.  Betty saved $150 for 40 years with APR 3% and ended up with $138,909. 
Merriweather waits 20 years before she starts saving, and she only saves for 20 years.  However, 
because of her late start, Merriweather thinks saving twice as much as Betty each month will give her 
an equal balance.  But as you will discover, having money in the bank for fewer years will earn less 
interest. 
 

6.   (a)  How much will Merriweather’s 401(k) have in it when she retires after only 20 
 years of saving $300/month?   
 (b) Did Merriweather deposit the same total amount as Betty? 
 (c) How much interest did Betty’s account earn? 
 (d) How much interest did Merriweather’s account earn? 
 (e)  How much did Merriweather’s late start cost her compared to saving $150/month 
 for 40 years? 
 
7.   Relooking at 3(c). 
 (a)  How much did Betty actually invest into this savings plan?    
 (b)  How much profit did Betty make? 
 
8.   (a)  How much did Merriweather actually invest into this savings plan? 
 (b)  How much profit did Merriweather make? 
 
9.   Is a 401(k) a good way to save for a deposit on a house or your children’s college 
 education? 
 
10.  Reflect.  What might be a good way to save for a down payment on a house? 
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