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4.1 Basic Financial 
Mathematics



Basic Financial 
Mathematics 
• In this section, we introduce 

terminology that may already be 
familiar to many students.  

• Our goal is to mathematize familiar 
concepts. 

• A rate is a quantity per unit 
measurement.  It is usually 
calculated by a division.



Taxes
• A tax is an amount collected on income or a transaction.  It can 

be derived on the sale of a good or service, an individual or 
corporation’s income, the income from holding a financial 
asset, or from the value of property held. 

• It is usually calculated as a percentage of the money under 
consideration.  The ratio of tax paid to principal about is the 
effective rate:

E↵ective Rate =

Tax Paid

Principal Amount



For each of the following principals and taxed 
amounts, compute the effective tax rate:
550, 73

10071, 2467

174000, 18611



Mark-Up
• Mark-up is the amount added to the cost of a good or service corresponding 

to the per-unit profit of the seller. 

• It is computed simply as the sale cost minus the cost for the seller to acquire 
or manufacture the product: 

• Similarly, the Mark-down is the amount taken off the price by a seller, to 
encourage consumers to buy:

Mark-Up = Selling Price� Cost

Mark-Down = Old Selling Price�New Selling Price



Compete the mark-up/down and relative mark-up/
down for each of the following price pairs, where the 
first number is the original price, and the second 
price is the modified price.

(600, 500)

(1500, 1750)

(25, 15)

(18500, 25000)



4.2 Interest



Interest
• Interest is money paid by a borrower to a lender, beyond the 

initial amount lent. 

• It may be understood in some cases as the cost of borrowing 
money.   

• Banks often pay interest to those who keep money with the 
bank. 

• Loans (mortages, cars, short-term) typically have interest 
attached to them, representing the cost of borrowing the money.   

• We consider a few fundamental interest models.



Simple Interest
• Simple interest computes the interest on the initial monetary amount (the 

principal) simple by multiplying by a fixed rate: 

•      is the principal, i.e. the initially amount of money. 

•      is the rate of interest.  It depends on the type of loan, reliability of borrower 
and lender, and economic conditions. 

•    is time.

I = P ⇥ r ⇥ t

P
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t



For each of the following, compute the simple interest 
earned on the principal:
10000, 3.1%, 5 years

5500, 7.3%, 6 months



1000, 18%, 10 years

100000, .1%, 10 years



Compound Interest
• A slightly more delicate model for interest is that of compound interest. 

• In this model, interest is paid not just on the principal, but on the interest 
accrued over time.   

• The formula is a bit more complicated: 

• The new variable     is the number of times the interest earned is accounted 
into the principal, i.e. the number of times the interest is compounded. 

A = P
⇣
1 +

r

n

⌘nt
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Continuous 
Compounding

• Instead of compounding a 
finite number of times, one can 
allow              , corresponding 
to compounding continuous.   

• Under this model, the amount 
earned on the principal is  

• Here,                 is Euler’s 
constant, an infinitely long, 
non-repeating (irrational) 
number.

n ! 1

A = Pert.

e ⇡ 2.71



For each of the following, compute the compound interest 
earned plus principal.





For a principal of 1000 and a rate of 5%, compute the 
value after 10 years under the model of: simple interest, 
monthly compounding, and continuous compounding.



4.3 Present and Future Value



Present and Future Value
• If one has a principal investment amount      that earns interest, it will be 

worth more than     at a future time. 

• The amount it is worth depends on how the interest is computed, the interest 
rate, the time of investment, and so on. 

•  One can compute the future value of the investment by computing how much 
money would be generated from the principal according to a particular 
interest scheme.  One can compare the future value to the value of the 
principal now, called the present value.

P
P



Suppose we want to have $20000 in 5 years.  Assuming 
our investments will earn 5% interest, compounded yearly, 
how much should we invest today to meet our goal?



What about under continuous compounding?



Inflation
• Future value indicates that money can become more valuable over time, if 

invested.  

• The flip side is that if uninvested, money typically loses value over time due 
to inflation.  This is the process by while prices tend to increase over time. 

• Inflation is extremely well-studied in the field of economics, and has 
upsides as well as downsides.    

• One should compare the future value of money to the future cost after 
inflation, in order to determine if the investment actually improves buying 
power or not.



Suppose a house cost $10000 in 1950.  Supposing inflation is 
4% annually what would the cost be in today’s dollars?


