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Loans and Amortization

Hi dear. Continuing with previous session, where we discussed about Consumer Credit as a
source of financing for individuals and household, when it comes to consumer purchase
decisions. We will talk about another alternative of source of money or source of finance for
individuals that is basically loans and how we can understand the basic mathematics of loans to
make better financial decisions. This session talks about Loans and Amortization, basically we
will in this particular session, we will try to understand the basics of loans as a source of

money for individuals and households.
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CONCEPTS COVERED

# Basics of loans

» Payment of loans and amortization

And what are the factors that must be considered for making a decision with respect to loans
and their amortization. I guess you must have heard of the rule of 72. Well, the rule of 72 says
that if you divide 72 by the rate of interest, this will tell you the number of years which your
money will take to double, which means if you are investing your money somewhere and you
are getting a rate of return that is basically the rate of interest that you are going to receive on
your deposits or an investment and you use this rule of 72, you should be able to know how
much time or how many years should it take for your money to grow and turn into double the

money that you have invested.

For example, if you invest your money in avenues which is going to give you 5 percent rate of
return which is basically rate of interest and you follow this the rule of 72, which I was just
mentioning this will indicate that 72 divided by 5 which is basically 14.4. So, it this number

indicates that in 14, 14.4 years or in little more than 14 years your money should be growing



into double the amount that you have invested. Well, that is just one simple rule which is based
on certain assumptions and it tells you that the number of years it should take for your money

to grow into double is given by this rule of 72.

Another similar rule is the rule of 78. Well, we will discuss about the rule of 78 later on. For
now, we will try to understand what are such simple basic mathematical understanding, when
it comes to the decision making with respect to loans that we take as part of our financial
planning and financial decision making and the amortization process which is basically nothing

but repayment process of the loan so that after the tenure is over, the loan amount is 0.
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+ Leans: amount borrowed from source of credit (known as the lender, e.g., bank, Fls), to be repaid

with periodic payments, comprising of interest and principal amounts, by the borrower.

* Mortgage loans, car loans, personal loans, etc.
+ Compounding of interests: Simple interest and compounding interest loans
* Not necessary but typical: payment intervals and dates (how often and when you make g
coincide with the interest compounding intervals and dates.
+ The interest is calculated on the money that you've owed for the past month/period

+ Itdoes not reflect the payment you're about to make.
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First of all, we try to understand what the loan is and what are the basic generic features. So,
basically loans are the amount that we borrow from different sources and this amount is repaid

in different installments and this installment comprises of interest as well as the principal



payment. For example, if we borrow money from bank or any other financial institution, today
we have to make payment periodically and that payment in different periods could be monthly
or annually and this payment amount should include interest charges that are defined in the
beginning itself and the principal amount or the part of principal amount that is basically the

amount of money that we have taken as loan.

As discussed earlier loans are taken from lenders and the person or individuals who take that
money are known as borrowers, who pay the amount of loan in different installments which is
basically periodic payments that comprises of interest and the principal amount. Loans can be
taken for mortgage basically housing loans, car loans, personal loans and so on. Similarly, the
amount of money that is charged in terms of interest could be compounding in terms of simple
compounding or simple interest or compounding interest. The basic mathematics explains that
compounding interest is definitely more complicated than simple interest charge on the loan

that we borrow.

Another feature of loans is although not necessary, but typically the principal, the payment
intervals and the dates for which payments are made in terms of how often and when are you
making the payment of interest and principal amount, coincide with the interest compounding
intervals and dates. Basically, if it is a monthly installment or monthly compounding loan that
you have borrowed, the repayment period and interval will also be monthly. The interest rate
that is basically the charges of borrowing loan is calculated on the money that you have owed
for the past month and it has nothing to do with the payment that you are about to make. So,

when you understand the interest that has calculated from the overdue amount.

The amount that has been owed by you and it does not have any reflection on the expected
payment or the future payment. Having understood this basic feature of a loan, let us try to
understand how compounding of interest matters in terms of payment of loan and the future of
the loan process, the loan making process. Here, I have tried to explain an example with the

simple numbers.
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Monthly compounding loans: An example

* Suppose there is a loan of X 30,000 taken at an annual interest rate of 8%, compounded monthly

—— —
for 4 years,
* Loan amount: $30,000

+ Tenure: 4 years, i.e., 48 months
e —

—

*  Annual interest rate: 8%, i.e., 0.08

* Compounding: Monthly
* Hence, monthly interest ratei= 8% + 12 ¥ 0.6666...%, i.e., 0,006666
I ————8

—— —

*  Monthly interest payment: 0.006666 x 30,000 = X 199.98, i.e., 1200
+ Total (simple) interest paid over the tenu 48 months = %9,600:
Total (compounded) interest paid over the tenure: ??

So, suppose that you have borrowed a loan or you have taken a loan of 30,000 rupees which
has an annual interest rate of 8 percent compounding on a monthly basis and the tenure of the
loan is 4 months. So, basically loan amount is 30000, tenure is 4 years and since it is
compounding monthly number of months that has been compounded in this particular scenario
is 48 months. Annual interest rate is 8 percent which is basically 0.08. Since, it is monthly
compounding interest, we know that monthly compounding interest will be divided by 12 and

the rate of interest that we are being charged for this loan is 0.006666.

So, the monthly interest that we the person who has taken this loan will be paying is 0.0066
into the amount of money that has been borrowed; so, 200 rupees of monthly interest being
paid. If it is simple interest loan, then you pay 200 rupees per month on the loan amount that

you have taken and total in amount that you might be paying will be 9600. If it is compounded



monthly over the period of the tenure of the loan, then the calculation might be slightly
different.
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*  Loan amount: 130,000
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So, here I have taken the numbers to one step ahead. The example is same we have borrowed
a money of 30000 rupees for 4 years which is basically 48 months at the rate of 8 percent
annual interest, compounded math monthly that is the rate of interest that is charged on a
monthly basis is 0.6666 percent. So, in period 1 which is basically starting from next period
here, the amount of interest being due is 200 rupees because the loan amount previous month

or previous period is 30000.

So, the balance in loan account will be 30000 plus 200. So, the total balance as at the end of
period one will be 30,200 and interest that is charged on this amount at the rate of 0.6666

percent will be accumulated over next period as 201 rupees 33 paisa that will be added to this



particular amount. So, total amount due at the end of second period will be 30401.33. Now,
similarly, the interest will be charged on this amount to the extent of 0.6666 percent that will
lead us to the interest payment calculated on this amount for next period that is 202.68 and so

on.

So, this is how we calculate the monthly compounding of interest at the rate 0.6666 percent
on the amount balance in loan account. So, if you see that the loan amount that was taken on
0 day to the extent of 30000 rupees and compounding monthly at the rate of interest 8 percent
per annum. The amount of money that will be due till the end of 48th month that is end of 4
years 41,269.98. So, essentially, if you reduce this amount of loan that you have taken, the

amount of interest that you are paying is basically 11269.98 in terms of compounded interest.

So, this is a simple example of how loan interest is charged on the balance of previous period,
balance in loan account or in the previous period and this is calculated monthly or the
periodically at which it is compounded. Now, since loan is taken and every month you are
committed or you are liable to pay certain amount of money back to the lender, the numbers
might look slightly different. So, the numbers that will look when you have some amount of

money to be paid every month will be as follows.
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Monthly compounding loans: Interest-only payments « Tenure: 4 years,i.e., 48 manths
._.____._...-l"
 compounding ntarvl | ntaest )| Bance n aan sccount () [N T T
0 0.00 000 0,64k 230,000.00 + Compounding: Monthly @ 0.6666%
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.1.- 2[!]00 ____30(([!00 .., Buylng 2 new houta on loan befors
2 zouon 3000000 Faling old hcws
Low manthly expenses
3 200 00 3000000 + Py oM loan right after selling old house

Suppose, you decide to make a payment of 200 rupees every month. So, you take the same
loan 8 percent per annum. So, 30000 rupees of loan for 4 years 8 percent per annum
compounded monthly that is interest will be charged on 0.6666 percent. So, 200 rupees every
month you are paying. So, at the end of first compounding interval, the interest due is 200
rupees that is basically 0.666 percent of this amount. So, 200 rupees you pay 200 that balances
out. So, the amount left at the end of one period is 30000. Next month again interest is
calculated on the basis of 0.6666 percent on this amount, you paid off 200, 30000. Again,

mterest is calculated on this amount and so on.

Your balance in loan account will always be 30000 because you have paid the interest charges
every month. You are paying just enough to cover the interest charges and that is why the
balance in loan account in this scenario is always 30000. Now, one of the simple examples of

this particular type will be a scenario, where individual buys a new house before selling the old



house. So, if you look at this example, where the individual buys a new house before selling
the old house to reduce the monthly expenses, he will pay the interest charges every month till

the time he sells off the old house.

And the moment he says the old house, he can pay this principal amount from the sales
proceed of the old house and thereby, closes the loan. Closes basically when he sells of the old
house, he will get a substantial amount of money. So, he closes the loan account by using that
money. So, this is another example, where we can understand how loan can be paid off
periodically, just in case of interest only payments scenario. Another example is when you try

to pay more than what the interest charges are.
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Loan amaunf: $30,000
Monthlvwmpounding loans: Interest + principal payments - Tenure: 4 years, e, 48 months
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Annual interest rate: 8‘,‘. i.e., 0.08

Pay more than just the interest amount:
+ The menthly interest and the loan balance decrease with time.
+ The larger each payment, the better it is (less interest payment),

So, in this scenario, I try to explain interest and principal payment. Suppose, the scenario is

same 30000 loan account, 4 years that is a 48 months, 8 percent interest rate, monthly



compounding at 0.6666 percent and at the end of first compounding interval, the interest
charges are due on the balance of the previous month that is 30000 into 0.6666 percent which

is almost 200 rupees. But you decide to pay 300.

Now, out of this 300; 200 will be going towards interest payment and remaining 100 will be
going towards principal payment. So, when you pay 300 rupees as your monthly payment; 200
will be charged towards interest and remaining 100 will be charged towards principal which
means at the end of one period, the principal amount will be reduced by this 100 rupees that
you have paid towards principal. So, your effective principal amount at the end of first period
will become 29100 which is the case here. For next period, the interest will be charged on this

29100 at the rate of 0.6666 percent and that is why it is less than 200 rupees.

So, every period, you pay 300 that is higher than the interest charges due and your principal
amount starts decreasing. Similarly, your interest charges also start decreasing. So, that is why
it is suggested that the larger the payment amount you pay, the better it is because it will also
reduce the interest charges as a result of lower principal amount. Now, let us try to expand the

same make this example to one stepead.
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Monthly compounding loan « Tenure: 4 years, L., 48 months
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Now, suppose that we have a scenario, where the payment amount is 732000.39 paisa. Case is
same 30000 of loan, 4 years of tenure, 8 percent annual interest rate, monthly compounded at
0.6666 percent. Now, here the monthly payment goes to the lender inter in 1 installment of
732 rupees 39 paisa, which means for every 732 rupees 39 paisa of payment basically 200 is
going towards interest in the first month, remaining 532.39 is going towards principal
payment. And subsequently, this amount of principal that is balanced in loan account keeps on

decreasing and subsequent as a result, the interest charges also keeps on decreasing.

So, when you look carefully at the end of 4 years which is at the end of 48th month, the
amount of interest that has been charged on the previous months balance that is 727 rupees 41
paisa, it is just 4 rupee 85 paisa and the remaining 727.5 actually goes towards paying the
principal and thereby, principal amount has become 0. So, the thing that is highlighted here is

in first payment interest component was 200; whereas, in last payment the interest component



was 404 rupee 85 paisa. So, we have seen that over the period, the interest component has
gone down as a result of the principal amount going down because more of the money that

that have been paid over every months has gone towards principal amount due.

So, that is how the loans are paid off when the charges or the amount of payment that has
been paid to the lender by the borrower is more than the interest due on that in particular loan
account. This particular process is known as amortization. Basically, it indicates the process

through which the loan amount is reduced to nil over the period.
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+ Payment allocation to interest and balance

reduction in a regular payment loan

Ky
1]

+ How to calculate the payment amount?

Armount

And if we try to understand this in a more generalized way, we know that every payment that
has been made towards on the loan account by the borrower includes a interest payment as
well as the balance towards the regular payment loan. And this essentially shows that for a

longer period time, the amount of interest that is going to be considered will reduce as we



have seen, you can see that the amount of interest that has been gone towards the interest
payment is reduced and the balance reduction is upward because more of the money for from
every payment is going towards recovery of the main loan balance account. If you try to look

this through a more calculated numbers, it is shown here.
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If we look at this particular example, this is an example of the loan that has been to the extent
of 300000 rupees. So, if you see here this is 300000 rupee of loan that is taken and interest
charged is 8 percent, interest monthly charged because it is compounded monthly is 0.0066.
So, monthly payment is basically 2509 rupee 35 paisa, tenure is 20 years which converted into
month becomes 240. So, if that loan is taken on in July 2018. We know that the amount of
money that has been paid is not changing. So, for every month after that month 2509 rupees
32 paisa was paid as payment. Out of which in the first month 2000 rupee was paid towards

interest and 509 rupee 32 paisa was paid towards reduction in balance.



So, basically this 2000 is the interest charged on the due loan account. So, loan account here is
300000 lakh rupees, loan interest charges is 0.006666. So, this amount has been calculated
using this principal amount into the percentage of interest charged on that loan overdue. So,
this will give us 2000 rupees and this is basically the EMI that has been paid, the amount that
has been paid minus the interest charges and this is basically the principal amount minus
contribution towards balance reduction and that is how every month, it is growing the amount

that is going towards balance reduction.

So, when we try to calculate this number over the year. So, this is since this is a 24, 20 years
tenured loan which is 240 months. The calculation is shown here and we know that the
amount that we have been paying every year is also changing. So, in first year the total interest
that has been paid for first six months is 9965 rupee 82 paisa. And if you try to see for other
number, other years the balance is balanced reduction is going and balance is substantially
decreasing over the months to the extent of the total balance amount becoming 0 at the end of

20 years.
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And every year there is amount of money that has been paid towards interest. So, for let us

say in 20-25 December, the amount of my interest that has been paid was total towards 19535.
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So, this particular spreadsheet example shows that at the end of 20 year that is 240 months,
the total amount charged towards interest was 16 rupees 62 paisa and the remaining amount
of 2592 or 32 paisa is going towards reduction in balance. And thereby, the total balance
becoming almost 0. So, if we try to plot this example, the graph that we get is basically the
same graph that we were trying to understand which shows that the amount of interest going

to the interest component is reducing.
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And the amount of money going towards balance reduction is increasing over the period. This
particular example shows this, but this relationship between the amount of money going

towards interest and the amount of money going towards balance reduction.
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+ How to calculate the payment amount?
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They have negative relationship and if it is very long period loan, it substantially changes the

amount of money going towards interest payment at the later part of the tenure.
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+ Loan amortization involves basic calculations to consider:
+ Principal and interest payments

+ Compounding schedule

+ Interest rate, tenure, and monthly/periodical payment
+  Amortization table used for understanding the fine prints of terms & conditions

+ Spreadsheet and online calculators used to determine the payment amount

—

So, in this session, we have understood that loans are basically amount of money borrowed by
individuals for different purposes and it is important to understand whether loans are
compounded monthly or semi annually or annually because the compounding determines the
amount of money that has been paid by the borrowers to the lender and it also determines the
component of which basically interest are charged to and the principal amount has been

reduced to subsequently in nil.

The amount basically paid by borrowers to the lender includes principal amount and interest
payment and compounding schedule determines the extent to which principal amount has been
taken away from the payment schedule. One example that has been discussed here shows that
there is always a predetermined number or value of payment that has been discussed here. For

example, if you try to see these three examples. So, here the amount of money was 7300 sorry



732 rupees 39 paisa. If you try to see previous examples here, the amount of money that was

going was 300 rupees. In previous example, the amount of money that was paid was 200.

So, basically in all three examples that we discussed here, we essentially understood that the
amount of money that is going towards payment was given. Now, the question comes here
how do we arrive at this number of 732 rupee 39 paisa or any amount that is going towards
payment because that amount only includes interest payment and part recovery of the loan
balance account. So, in next session, we will try to understand, how these amount of payment
is arrived at. Because that is most important to understand how the loan has been repaid off in

terms of interest payment and the principal payment. For now, this is it.

Thank you very much.



