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This material is based upon work supported by the National Institute of Food and Agriculture, U.S. Department of Agriculture, and the Office of Military 
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The Time Value of Money 



Connecting military family service providers  
and Cooperative Extension professionals to research  

and to each other through engaging online learning opportunities 
 

militaryfamilies.extension.org 

MFLN Intro

Sign up for email notifications at militaryfamilies.extension.org/webinars 



Today’s Presenter  
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Barbara O’Neill, Ph.D 
•  Rutgers Cooperative Extension’s Specialist in 

Financial Resource Management 
•  Outreach Coordinator for the Personal Finance 

concentration area of the Military Families Learning 
Network 

•  Author of over 1500 consumer newspaper articles, 
over 120 articles for professional publications and 
two books, Saving on a Shoestring and Investing on 
a Shoestring  



Webinar Objectives 

•  Discuss basic time value of money concepts 

•  Apply time value of money concepts to real-life 
financial planning decisions 

•  Model “hands-on” calculations that participants can 
use with others 



Question #1 

What is the time value of money?  



Key Time Value of Money  
Take-Away Message 

Compound interest can be... 
 

•  Your worst enemy (minimum payments on credit 
card debt) 

 
•  Your best friend (5+ decades of growth on 

retirement savings for a 22 year old) 
 
 



VIDEO: The Time Value of Money 
(Investopedia) 

https://www.youtube.com/watch?v=MdK-A1VQJls  



Key Video Take-Aways 

•  A dollar today is always worth more than a dollar 
tomorrow 

 
•  Money received today can be saved and will earn 

interest immediately 

•  No interest can be earned on money that is not 
received and saved 

 



Compound Interest is Your  
Best Friend Forever (BFF) 

www.investingtips360.com/leverage-the-power-of-compounding-interest 



Simple Time Value Example:  
The Rule of 72 

•  Calculates the number of years it takes for 
principal to double 
– Years = 72 divided by interest rate 
– Example: 72 divided by 8% = 9 years 

•  Calculates the interest rate it takes for 
principal to double 
–  Interest rate = 72 divided by number of years 
– Example: 72 divided by 10 years = 7.2% 



The Rule of 72 in Pictures 

Source: Garman & Forgue (2008). Personal Finance 



Question #2 

How do you teach  
the time value of money?  



Rule of 72 Calculator 
http://www.moneychimp.com/features/rule72.htm  

 



Compound Interest Calculator 
(Council for Economic Education) 

http://www.econedlink.org/tool/2/  



Time Value of Money Online Lesson 
(Study Finance) 

http://www.studyfinance.com/lessons/timevalue/  



Time Value of Money Lesson 
(Council for Economic Education) 

http://www.econedlink.org/lesson/37/Time-Value-Money  



Time Value of Money Course for 
Teachers and Students (Federal 

Reserve Bank of St. Louis) 
https://www.stlouisfed.org/education/time-value-of-
money-online-course-for-teachers-and-students  



Online Time Value of Money 
Calculator 

http://www.zenwealth.com/businessfinanceonline/TVM/TVMCalculator.html  



Online Calculator Instructions 
http://www.zenwealth.com/businessfinanceonline/TVM/TVMCalcIntro.html  



Online Time Value of Money Quiz  
(10 Questions) 

http://www.zenwealth.com/businessfinanceonline/TVM/TVMQuiz.html  



Question #3 

Other good time value of money 
resources?  



Key Variables in TV of Money 
Calculations 

•  N      Number of compounding periods 
•  % i    Interest rate (for compounding FV 

   interest or discounting PV interest) 
•  PV  Present value 
•  FV  Future value 
•  For annuity calculations, periodic payment  
    or income receipt amount 

– Enter 3 known variables; solve for the 4th 
(unknown) variable 



Four Types of  Time Value of 
Money Calculations 

•  Future value of a single amount (lump sum) 

•  Future value of a series of deposits (annuity)  

•  Present value of a single amount (lump sum) 

•  Present value of a series of payments 
(annuity) 



Ways to Calculate  
the Time Value of Money 

•  Mathematically using a formula:  

•  Computer spreadsheets with formulas  

–  Example: Microsoft Excel 

•  Financial calculators   

•  TV of money interest factor tables  

–   See http://www.retailinvestor.org/pdf/futurevaluetables.pdf  

 



Let’s Start Simple: Time Value of 
Money Factor Tables 

http://www.retailinvestor.org/pdf/futurevaluetables.pdf  



Find Time Value of Money Factors to 
Do Calculations 

•  Read down columns for interest rate 
•  Read across rows for time period 
•  Find intersection of column and row to locate factor 



Future Value 

•  Future value is the amount to which current savings 
will increase based on interest rate and time period 

•  Future value is also called compounding - earning 
interest on previously earned interest  

•  Future value can be computed for a single amount 
or for a series of deposits 



Simple Interest: The Building Block 
of the Future Value of Money 

Amount in savings (principal) x annual interest rate x 
time period  
 
Principal  x Interest  x Time 
$100 x 5% x 1 (1 year) 
  100 x .05 x 1 = $5 
 
In one year, you will have $100 in principal plus $5 in 
interest for a total of $105 at the end of the year 



Future Value of an Annuity 
Example  

 FV of an Annuity (FVOA)- What principal 
will grow to over time if a series of regular 
deposits are made 

Example: $2,000 annual deposits to a Roth IRA at 
8% interest for 40 years from age 22 to 62 = 
$518,114 

FVOA (8%, 40 years) = 259.057 

$2,000  x 259.057  



Present Value 
•  Current value for a future amount based on a certain 

interest rate and a certain time period 

•  Present value calculations are also called 
discounting 

•  The present value will always be less than the future 
value 

•  Present value can be computed for a lump sum 
amount or for a series of deposits 

 



Present Value of a Lump Sum 
Example 

 Present/Discounted Value (PV)–Current 
value of an asset that will be received in the 
future. 

 Example: Today’s value of a $25,000 
inheritance to be received in 10 years, assuming 
the principal earns an 8% average annual return 

PV (8%, 10 years) = 0.4632 

$25,000 x 0.4632 = $11,580 
 

 



Present Value of an Annuity 
Example  

•  PV of an Annuity (PVOA)- Present value of 
a stream of payments to be received in the 
future. 

Example: The amount to have invested at 
retirement to provide $30,000 of income per year for 
20 years with a 7% return = $317,820 

PVOA (7%, 20 years) = 10.594 

$30,000 x 10.594 



Question #4 

Any questions so far?  



Bring Out Your Calculator 
•  In real life, interest rates and 

time frames don’t necessarily 
come in round numbers 

– Example: 2.76% (current 
interest rate on I bonds) 

•  Financial calculators provide a 
more accurate projection of 
time value 

•  Calculator should have buttons 
for financial calculations (PV, 
FV, N, %, PMT, etc.) Personal Photo by B. O’Neill 



Plan B: Use an Online Time Value of 
Money Calculator 

http://www.zenwealth.com/businessfinanceonline/TVM/TVMCalculator.html  



Problem #1 

   Your first “real” job pays $32,000 a year to 
start.  How much will you need to be earning 
in 20 years to maintain the same purchasing 
power if inflation averages  

 3%?  

 4%?  

 5%? 



Question #5 

What can people do to increase 
their future purchasing power?  



Problem #2 

Your grandparents (age 60 and 62) are about 
to retire next month with a monthly income of 
$2,000.  Assuming an annual inflation rate of 
4%, how much will they need in 10 years to 
equal the purchasing power of $2,000 today? 
   
In 20 years? 
 
In 30 years? 



Question #6 

What can your grandparents do to 
prevent inflation from eroding their 

purchasing power? 



Problem #3 

   Your rich uncle has promised to give you 
$25,000.  The only “catch” is that you must 
graduate from college and get a “real job” 
before he gives it to you. Let’s assume that’s in 
4 years.  What is the value of his gift today if 
his money is earning 5%?  

     
7%? 

   10%? 



Question #7 
What can your uncle do to try to 

earn a higher return on the money 
earmarked for the gift? 



Problem #4 

   Kevin is 19 and wants to have $10,000 saved by 
the time he’s 25.  Thanks to a generous gift from 
his grandparents, he currently has $6,500 
invested in a bond paying 5%. If he makes no 
further deposits, will he reach his goal? 



Question #8 

What can Kevin do to reach  
(or exceed) his goal? 



Problem #5 

   Heather starts a Roth IRA at age 22.  She 
plans to contribute $3,000 at the end of each 
year for 45 years until age 67.  How much will 
she have if her IRA investments earn 4% ? 
      
  7% ? 

   9% ? 



Question #9 
   $3,000 a year is about $60 per week of 

savings. How can Heather “find” $60 a 
week to invest in her Roth IRA? 

 



Problem #6 

   Wendy and Sal just got married and want to 
save $15,000 for a down payment and 
closing costs on their first house.  They 
intend to save $500 per month in CDs 
averaging a 4% annual return.  How long 
will it take them to reach their goal? 

Hint:  Convert the annual interest rate 
into a monthly interest rate and solve for 
the time period (N) 



Question #10 

What can Wendy and Sal do to 
save money faster?  



Problem #7 

   You quit smoking a pack a day of cigarettes and 
save $2,550 a year (savings of $7 per pack per 
day).  You are 20.  How much would you have if you 
invested the money in a stock index fund averaging 
a 10% return and don’t touch it until age 55? 



Question #11 

What steps can people take to quit 
smoking?  



Are Your Savings  
Going  Up in Smoke?  

http://njaes.rutgers.edu/sshw/pdfs/upinsmoke.pdf  



Problem #8 
   Lucky you…you just won a state lottery prize.  You 

have a choice between receiving $1,000,000 as an 
annuity of $50,000 a year over 20 years or taking 
$500,000 as a lump sum payment today. Ignoring 
taxes for the moment and, assuming a discount rate 
of 6%, which option is the best deal? 



Question #12 

What factors- other than the time value of 
money- need to be considered in lottery 

and settlement money decisions?  



Problem #9 

   You want to have $1 million dollars when you retire 
and will average a 10% return.  How much do you 
need to save per year if you have 40 years to save? 

•  30 years to save? 

•  20 years to save? 

•  10 years to save? 



Question #13 

What do the Problem #9 answers 
for savings in 10 to 40 years of 

time tell you?  



Problem #10 

Your grandparents, both age 62, have a 
retirement fund of $100,000 saved to 
supplement a pension and Social Security.  
Assuming an average annual interest rate of 
7%, how long will their savings last if they 
withdraw $750 per month?  

Hint:  Convert the annual interest rate 
into a monthly interest rate and solve for 
the time period (N) 
 



Question #14 

What would you advise your 
grandparents to do to stretch their 

retirement savings?  



Create a Personal Time Value of 
Money Calculation 

•  N      Number of compounding periods 
•  % i    Interest rate (for compounding FV 

   interest or discounting PV interest) 
•  PV  Present value 
•  FV  Future value 
•  For annuity calculations, periodic payment  
   or income receipt amount 

– Enter 3 known variables; solve for the 4th 
(unknown) variable 



Question #15 

Would anyone like to share their 
time value of money calculation?  



Two Take-Away Messages 

1.  For every decade that you delay saving, the 
required investment triples (approximately) 

 

2. Compound interest is NOT retroactive!  
You can’t earn interest on money that was not saved 



The Time Value of Money is Like 
the Original Format of    

Who Wants to Be a Millionaire?  
(Television Game Show) 

http://millionairetv.dadt.com/ 



Similarities 
•  You start by doubling small dollar amounts 

•  You can’t get to the later rounds of doubling 
money unless you go through the earlier 
rounds of doubling money 

•  The later part of the game (saving) is the most 
profitable because you double larger sums  

  



One More Key Similarity 
Knowledge is Power!  

–   About game questions and compound interest 

www.investingtips360.com/leverage-the-power-of-compounding-interest 



A:  Answer A 

C:  Answer C 

B:  Answer B 

D:  Answer D 

50:50 

15 
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6 
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4 
3 
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$1 Million 
$500,000 
$250,000 
$125,000 
$64,000 
$32,000 
$16,000 
$8,000 
$4,000 
$2,000 
$1,000 
$500 
$300 
$200 
$100 

Let’s Grow 
Some Money!  



YOU WIN $1 
MILLION DOLLARS! 



Financial Calculator and Time Value 
of Money Teaching Tips 

•  Introduce basic concepts first 
•  Illustrate concepts initially using time value of 

money factor tables 
•  Have participants use the SAME calculator 
•  Demonstrate the keystrokes step-by-step 
•  Give participants a handout with keystrokes 

and problem solutions  



Questions and Comments? 

Barbara O'Neill, Ph.D., CFP®, CRPC 

Extension Specialist in Financial Resource Management 
and Distinguished Professor, Rutgers University 
 
Phone: 848-932-9126 

E-mail: boneill@njaes.rutgers.edu   

Internet: http://njaes.rutgers.edu/money/   

Twitter: http://twitter.com/moneytalk1   



Connect with MFLN Personal Finance Online! 

MFLN Personal Finance 

MFLN Personal Finance @MFLNPF 
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MFLN Intro
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We invite MFLN Service Provider Partners 
 to our private LinkedIn Group! 

https://www.linkedin.com/groups/8409844 

DoD 
Branch Services 

Reserve 
Guard 

Cooperative Extension 



Evaluation and  
Continuing Education Credits/Certificate 

MFLN Personal Finance grants1.5 credit hours for 
today’s webinar for AFC-credentialed through AFCPE 
and CPFC-credentialed participants through FinCert. 
Please complete the evaluation and post-test at: 
https://vte.co1.qualtrics.com/SE/?
SID=SV_ehd8jqxLAkq2smN

[Must pass post-test with an 80% or higher to receive 
certificate.] 
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Personal Finance Upcoming Event 

Military Blended Retirement System 
•  Date: March 14, 2017 
•  Time: 11 a.m. Eastern 
•  Location: learn.extension.org/events/2835 

For more information on MFLN Personal Finance go to: 
https://militaryfamilies.extension.org/personal-finance/ 
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www.extension.org/62581 
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Readiness Policy, U.S. Department of Defense under Award Number 2015-48770-24368. 


