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Financial Markets

Debt markets: bonds and understanding interest rate

» Exactly what the phrase interest rates means

Welcome to this session. In today’s session we will focus on Debt markets its main
instrument called bonds, and using that, we will understand what exactly the phrase interest

rate means.
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Four major Types of Debt Market Instruments

Simple Loan
Fixed Payment Loan

Coupon Bond

F N w N .

Zero-coupon Discount Bond

There are four major types of debt instruments. the first one is a simple loan; second one
fixed payment loan and third one coupon bond and finally, zero-coupon discount bond. So,

let us discuss each of these debt market instruments. one by one.
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+ 1) Simple Loan

Starting with simple loan. I think you are familiar with this concepts what is meant by simple

loan.
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Future Value (Future Cash Flow- CF)

« The value on some future date of an investment made today.
= Example: today you invest $100 in bank that guarantees 5% interest/year.
+ After one year, you'll have $105 (the investment at its present value of $100 plus $5 in interest).

+ The CF (future cash flow)of $100 one year from now at 5% interest rate is $105 (simple interest
rate).

* CF=PV+PV*i

«f CF=PV * (1+i

+ So(the $100 investment gields §5! which explains why an interest rate is sometimes called a
yield . >
(00 ¥ 2

)

In order to understand simple loan, let us discuss the concept called future value and present
value. The present value of some future date of an investment made today. Let us start with
an example. Today you invest 100 dollars in bank that guarantees 5 percentage interest per
year. After one year, obviously, you will have dollar 105, at its present value of 100 plus 5
dollar 5 as interest. So, here the future cash flow of 100 one year from now at 5 percentage

interest rate is 105: at a simple interest rate of 5 percentage.

You can see here that the cash flow is equal to the present value (that is 100) plus the rate of
interest. So, you can read it as the cash flow future cash flow is equal to the present value
plus 1 plus i. So, here you can see that the present value 100 plus 1 plus i you will be getting

the that means, here the 100 investment yields dollar 5.

Cash flow here is 105 so, that is equal to 100 plus 5. This is the basic concepts a very simple
explanation of the concept called future value or future cash flow. Thus, using this concept let

us further discuss what is meant by present value.

Let us use this as the basic. From this what we are going to say is that when you make an

investment of 100 today, your 100 today is equal to 100 and 5 after one year.
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Yield to maturity

+ Yield to maturity: the interest rate that equates the present value of cash flow payments
received from a debt instrument with its value today (present val

« A concept known as the yield to maturity is the most accurate measure of interest rate.

After one year that you are getting payment, we are going to call this payment as yield to
maturity. So, in this example we mentioned that the payment that you are getting 100 today is
equal to 105 after one year. So, that what equates today’s present value of 100 to the future

value of 105 after one year is called the rate of interest, and we call it as the yield to maturity.

The yield to maturity is the interest rate that equates the present value of cash flows; present
value of cash flows received from a debt instrument with its value today. So, a concept
known as the yield to maturity is the most accurate measure of interest rates. In our course
whenever we mention interest rate, that the market interest rate, it means the yield to

maturity.
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Compound interest rate

* Today you invest $1000 in a bank for the next 40 years that guarantees 4% interest/year, how much would you have saved
after 40 years? (What s the total CF after 40 years?)

. mv\@uy:wm /

« CFyo= PV((1+i)¥0

@:@ (1+i)®

The one we discussed was simple interest rate, let us also discuss compound interest rates.
Let us take a simple example; today you invest 1000 dollar in a bank for the next 40 years
that guarantees 4 percentage interest per annum and how much would you have saved after

40 years? means, what is the total cash flow after 40 years? How would you calculate this?

If you apply this formula, you will be getting that cash flow after 40 years is equal to present
value that is 1000 that is the present value 1000 today, the cash flow after 40 year is equal to
present value, times, 1 plus i raise to 40. It means, if there is ‘n’ number of years cash flow, if
you want to calculate the future cash flow after ‘n’ number of years the formula here is ‘PV’

that the present value in our example this one is 1000 times 1 plus i raise to ‘n’.

This is the formula to calculate the compound interest rate. This concept that we are
discussing, later on we will apply in the bond market while calculating the interest rate, and

also calculating the present value of a bond as well.
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Measuring Interest Rates

+ Present Value: a dollar paid to you one year from now is less
valuable than a dollar paid to you today.

— Why? Principle: Time has value

— a dollar deposited today can earn interest and become
$1>(1 + /) one year from today.

In measuring interest rate, you can see here that the present value concept we talked about. A
dollar paid to you one year from now is less valuable than a dollar paid to you today. Why?
Because we know that time has value, the principle that we discussed in the previous session,
that is, time has value. So, a dollar deposited today can earn interest and become dollar 1
times 1 plus i one year from today; it means, a dollar paid to you one year from now is less

valuable than a dollar paid to you today.
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Simple Present Value

PV = today's (present) value

CF = future cash flow (payment)

i = the interest rate /
What is the present value @ o be paid in 5 years if the interest rate is 20%?
)
PV 250/2.48832
=100.4694




The simple present value from this, if you have been given the future cash flow (in the bond
market when we discuss at that time) mostly we will be dealing with the what you are going
to get the future payment. The cash flow that may be after 1 year, maybe after 5 years, or
after 10 years from that you need to calculate the present value of the bond; that means, the
current price of the bond. At that time you need to apply calculate the present value. So, the
present value you can exactly put it in this formula you can translate it into present value.
Present value is equal to cash flow divided by 1 plus i raised to n. So, PV is the today’s, that
is the present value of CF (future cash flow), and 1 is the rate of interest. So, just we are using
a numerical example, what is the present value of 250 to be paid in 5 years if the interest rate
is 20 percentage? Plugging these values into the formula, you will be getting 100.4694; that
means, the present value of 250 to be paid in 5 years when the interest rate is 20, the present
value of this payment is 100, this present value of this payment is 104 100.4694. So, putting
in stating in another words. So, if you invest 100.4694 today after 5 years at a rate of interest

of 20 percentage you will be getting the future cash flow of 250 dollar.

The basic concept that we are discussing here will be later applying while understanding

current price of bonds and as well as the rate of interest calculation etcetera.
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- Yield to Maturity on a Simple Loan

+ If | borrow $1000 from you and next year you want $1400 from me,
what is the yield to maturity from this loan for you?

PV = amount borrowed = $1000 /
CF = cash flow in one year = $1400 /

n = number of years = 1 /
$1000=51400/(1+ i)}

(1+i)! *1000= $1400

1+ i)' = $1400 /$1000
i=0.40;

For simple loans, the simple interest rate equals the yield to maturity

Yield to maturity on a simple loan: let us apply this concept to understand in calculating yield
to maturity on a simple loan. Suppose if I borrow 1000 from you and next year you want

1400 from me and, in this case, what is the yield to maturity from this loan for you? You



know that here the present value or the that is the borrowed amount is 1000 and cash future
cash flow is 1400 number of years is 1. Plugging this values in the formula, you will be
getting this one, then finally, when you translate this one to calculate, you will be getting the
rate of interest as 0.4 that is the 40 percentage; 40 percentage is the rate of interest here. So,

for simple loan simple interest rate equals the yield to maturity.
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2: Fixed-Payment Loan

The same cash flow payment every period throughout the life of the loan

/

n = number of years until maturity /

iﬁ FP__ FP__ _FP
A AT AR T e

~
LV = loan value ./

FP = fixed yearly payment®

After discussing the simple loan let us now move to simple payment loan this also called as
EMI: Equal Monthly Instalment. Suppose in this case the same cash flow payment every
period throughout the life of the loan. Here, the formula in order to calculate this the loan
value is: suppose LV is the loan value and FP is the fixed yearly payment or you can also call

it monthly payment as well.

Let us call it, for the time being, fixed yearly payment and the number of years until maturity.
You can calculate the loan value using this formula; that means, the n number of years
because the fixed yearly payment that you will be making this one. then what is the rate of
interest agreed rate of interest; then plug values in this formula, then you will be getting the

present loan value.

Since we just briefly discussed the simple loan and fixed payment loan, the intuitive idea that
we got from here can be applied in the bond market to understand the rate of interest there

and the present value of a bond. Before applying this concept there, let us see what is meant



by bond. There are mainly two types of bonds: coupon bond and zero-coupon discount bond.

So, let us understand what is meant by bond.
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Bond

+ Abond is a debt instrument in which an investor loans money to an entity
(typically corporate or government) which borrows the funds for a defined period

of time at a variable or fixed interest rate.

« Suppliers of Bond: Bonds are used by companies, municipalities, states and
e e
sovereign governments to raise money to finance a variety of projects and

activities.

« Demanders of Bond: Owners of bonds are debt holders, or creditors, of the

issue

A bond is a debt instrument in which an investor loans money to an entity typically to
corporate or government which borrows the funds for a defined period at a variable or fixed
interest rate. This is one of the debt instruments. In the bond market, there are suppliers and

demanders.

The suppliers of bonds; bonds are supplied by companies, municipalities, states, and
sovereign governments to raise money to finance a variety of projects and their business
activities; they are the suppliers of bonds in the market. Who are the demanders of bonds?
Demanders of bonds are those people who have assets or fund who want to invest in the
finance market. They are the owners of the bonds or creditors, and they are mostly
households and banks. We will see in the appropriate contexts in the subsequent sessions that

who are the demanders of bonds.
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+ 3. Coupon Bond (coupon rate)

A coupon is stated as a nominal percentage of the par value (principal amount) of the bond.

Each coupon is redeemable per period for that percentage. For example, a 10% coupon on a
$1000 par bond is redeemable each period.

(Note: Coupon rate is sométime denoted as interest rate, but the actual rate of interest is the
yield to maturity (the actual market rate of interest) e

https:/Awvww. bsemd\a.cum/marketzn-;)

https://www.rbi.org.in/commonman/english/scripts/FAQs.aspx?ld=711

As I mentioned just before, there are mainly two types of bonds, one is called coupon bond--
the bonds issued at a coupon rate. So, a coupon is stated as a nominal percentage of the par
value or the principal amount or the face value of the bond. So, each coupon is redeemable
per period for that percentage; for example, a 10-percentage coupon on a 1000 per bond is

redeemable each period.

Here I just want to bring your attention into one of the issues, the coupon rate is sometime
denoted as interest rate, but some time in many newspapers including business daily they
denote it as interest rate interchangeably. But the actual rate of interest that we are going to
discuss in this course is not coupon rate, coupon rate is the payment that you will be getting
regularly once you hold buy a coupon bond. But the rate of interest is the yield to maturity,
this is the actual market rate of interest, which will be determined by demand for and supply
of bonds in the market. So, you do not get confused with a coupon rate as interest rate as

these both are different concepts.

I would suggest you visit one of the stock markets, maybe for example, BSE and when you
visit the markets part there you will be seeing equity market and debt markets. So, you click
the debt market component and then you can see that you will get lots of information about
the bond, and there you can also see different coupon bond and zero-coupon bond etcetera.

And I would also suggest you visit RBI website as well, RBI has given a detailed description,



in very simple user language, what is meant by bond, what are different types of bond, and

how this has been traded in India, etcetera.
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3) Coupon Bond

-

$1000 Face Value
50-yr, 3%% coupon
bond issued on
May 1, 1945

@ Pearson Copyright © 2016, 2013, 2010 Pearson Education, Inc. All Rights Reserved.

So, a coupon bond, it looks like this, I have taken it from the internet. You can see here for
example; this one was issued by ‘Reading Company’. You can see what is on the bottom:
each of them is the coupon. This is a 1000 face value 50 year 3 and a half percentage 3.5
percentage coupon bond issued on May 1st, 1945. This one is coupon; that means, on every
agreed period the holder of this bond will be getting this coupon value, that means, 3.5

percentage.
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bills but are issued for maturities less than 91 days -
Banking d G-Secs

Currency led G-Secs are securities which carry a fixed or floating coupon (interest rate) which is paid on the face value

enerally, the tenor of dated securities ranges from 5 yearsto 40 years
Foreign Exchange

The Public Debt Office (PDO) of the Reserve Bank of India acts as the registry / depasitory of G-
Secs and deals with the issue. interest payment and repayment of principal at maturity. Most of the
dated securities are fixed coupon securities.

1 Clature of a typical dated fixed coupon G-Sec contains the following features - coupon, name of the issuer,

Others kmple]- 7.17% GS 2028 would mean

Payment Systems Coupon 7.17% paid on face value
Name of Issuer Government of India
Date of Issue January 8, 2018
Maturity January 8, 2028
Coupon Payment Dates Half-yearly (July 08 and January 08) every year
Minimum Amount of issue/ sale 10,000

In case. there are two secunties with the same coupon and are maturing in the same year, then one of the securities
month attached as suffix in the nomenclature. eg. 6.05% GS 2019 FEB, would mean that G-Sec having coupon 6.05% 1
February 2019 along with the other similar security having the same coupen. In this case, there is another paper viz. 6
which bears same coupon rate and is also maturing in 2019 but in the month of June. Each security is assigned a ur
called ISIN (Intemational Securty Identification Number) at the time of issuance itself to avoid any misunderstandin
traders

If the coupon payment date falls on a Sunday or any other holiday, the coupon payment is made on the next working da
the matunty date falls on a Sunday or a holiday, the redemption proceeds are paid on the previous working day.
1.6 Instruments:

. —
m (3 ukumar Vellak.. » “Lecture 3 SV_60..

To understand more about different types of bonds or the coupon bonds.
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sury Bills (T-bills)

Banking

s rasury bills or T-bills, which are money market instruments, are short term debt instruments issued by the Goverr
Currency P presently issued in three tenors, namely, 91 day, 182 day and 364 day. Treasury bills are zero coupon securitie
Instead, they are issued at a discount and redeemed at the face value at maturity. For example, a 91 day Ti
(face value) may be issued at say T 98.20. that is. at a discount of say, ¥1.80 and would be redeemed at the
Govermnment Secunities Market The retum to the investors is the difference between the maturity value or the face value (that is ¥100) and the i
tion of yield on Treasury Bills please see answer o question no. 26)

Foreign Exchange

NBFCs
Management Bills (CMBs)
Others

PO10, of India, in ct with RBI a new short-term instrument, known as Cash Man
Payment Systems ). to meet the temporary mismatches in the cash flow of the Government of India. The CMBs have the generc ¢
DillS but are issued for maturities less than 91 days.

c. Dated G-Secs

15 Dated G-Secs are securities which cary a fixed or floating coupon (interest rate) which is paid on the f:

basis. Generally, the tenor of dated securities ranges from 5 years to 40 years.
The Public Debt Office (PDO) of the Reserve Bank of India acts as the registry / depository of G-
Secs and deals with the issue, interest payment and repayment of principal at maturity. Most of the
dated securities are fixed coupon securities.

The nomenclature of a typical dated fixed coupon G-Sec contains the following features - coupon, name of the issuer,

For example. - 7.17% GS 2028 would mean

Coupon 7.17% paid on face value

Name of Issuer Government of India

Date of Issue January 8. 2018

Maturity January 8, 2028

Coupon Payment Dates Half-yearly (July 08 and January 08) every year i

)

This is in the RBI website. RBI website has clearly explained it. It has a clear-cut explanation
of different types of bonds. There is one called’ dated securities; that is dated bonds, these are
securities which carry a fixed or floating coupon interest rate. And the coupon is paid on the

face value on a half-yearly basis.
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bills but are issued for maturnities less than 91 days *

Banking ¢. Dated G-Secs

Currency 1.5 Dated G-Secs are securities which carry a fixed or floating coupon (interest rate) which is paid on the face
basis. Generally, the tenor of dated securities ranges from & years to 40 years

Foreign Exchange

The Public Debt Office (PDO) of the Reserve Bank of India acts as the registry / depository
Secs and deals with the issue, interest payment and repayment of principal at matunty. Most «
dated securities are fixed coupon securities.

Thelnomenciature of a typical dated fixed coupon G-Sec contains the following features - coupon, name of the

Others For example. - 7.17% GS 2023 would mean

Payment Systems Coupon 7.17% paid on face value
Name of Issuer Government of India
Date of Issue January 8 2018
Maturity January 8, 2028 ﬂ
Coupon Payment Dates Half yearly (July 08 and January 08) e
Minimum Amount of issue/ sale 10,000

In case, there are two securities with the same coupon and are maturing in the same year. then one of the s
month attached as suffix in the nomenciature. eg. 6.05% GS 2019 FEB, would mean that G-Sec having coupor
February 2019 along with the other similar security having the same coupon. In this case. there is another pag
which bears same coupon rate and is also maturing in 2019 but in the month of June. Each security is assig

| called ISIN (Internaticnal Secunty Identification Number) at the time of issuance itself to aveid any misund¢
traders

If the coupon payment date falls on a Sunday or any other holiday, the coupon payment is made con the next wc
the maturity date falls on a Sunday or a holiday, the redemption proceeds are paid on the previous working day.

1.6 Instruments:

Generally, the tenor dated securities ranges from 5 years to 40 years. You know for a typical
dated fixed coupon government securities contain the following features; that means, coupon
name of the issuer, date of issue, maturity, coupon payment dates that is half-yearly minimum
amount issue etcetera. So, there are two securities with the same coupon and are maturing in

the same year.
(Refer Slide Time: 16:06)
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bills but are issued for maturities less than 91 days =

Banking

Currency urities which carry a fixed or floating coupon (interest rate) which is paid on the face value, on half-yearly

of dated securities ranges from 5 years to 40 years.

Foreign Exchange

ic Debt Office (PDO) of the Reserve Bank of India acts as the registry / depository of G-
Govermment Securities Market deals with the issue, interest payment and repayment of principal at maturity. Most of the

NBECs rities are fixed coupon securities
— Pical dated fixed coupon G-Sec contains the following features - coupon, name of the issuer, maturity year. |
Others p028 would mean

Payment Systems 7 17% paid on face value
Name of Issuer Government of India
Date of Issue January 8, 2018
Maturity January 8, 2028 ﬂ
Coupon Payment Dates Half-yearly (July 08 and January 08) every year
Minimum Amount of issue/ sale 10,000

In case, there are two securities with the same coupon and are matuRRIRuE [l have the
month attached as suffix in the nomenclature. eg. 6.05% GS 2019 FEB, would mean that G-Sec having coupon 6.05% that mature in
February 2019 along with the other similar security having the same coupon. In this case, there is ancther paper viz. 6 05%GS2019
which bears same coupon rate and is also maturing in 2019 but in the month of June. Each security is assigned a unique number
called ISIN (Intemational Security Identification Number) at the time of issuance itself to avoid any misunderstanding among the
traders

If the coupon payment date falls on a Sunday or any other holiday, the coupon payment is made on the next working day. However, if
the maturity date falls on a Sunday or a holiday. the redemption proceeds are paid on the previous working day |

16 Instruments




So, in this case there are two securities with the same coupon and maturing in the same year.
One of the securities will have the month attached to suffix the nomenclature that is six point,

zero five percentage GS 2019 Feb. So, [ would suggest you visit this website (RBI website).

(Refer Slide Time: 16:28)
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Name of Issuer Government of India .
Date of Issue January 8, 2018
Maturity January 8, 2028
Coupon Payment Dates Half-yearly (July 08 and January 08) every year
Minimum Amount of issue/ sale 10,000

S C2S<, there are two securities with the same coupon and are maturing in the same year. then one of the secu
Govemment Securities Market brith attached as suffix in the nomenclature. eg. 6.05% GS 2019 FEB, would mean that G-Sec having coupon 6.C
bruary 2019 along with the other similar security having the same coupon. In this case, there is another paper +
ich bears same coupon rate and is also maturing in 2019 but in the month of June. Each security is assigned
Others lled ISIN (International Security Identification Number) at the time of issuance itself to avoid any misunderst:
ders
Payment Systems
M. coupon payment date falls on 2 Sunday or any other holiday, the coupon payment is made on the next workir
the maturity date falis on a Sunday or a holiday, the redemption proceeds are paid on the previous working.day
1.6 Instruments:

i) Fixed Rate Bonds — These are bonds on which the coupon rate is fixed for the entire life (i.e. till matunty)
[ERE ment bonds in India are issued as fixed rate bonds

For example —3.24%GS2013 was issued on April 22. 2008 for a tenor of 10 years maturing on April 22. 2018. Coup
will be paid half-yearly at 4.12% (half yearly payment being half of the annual coupon of 8.24%) of the face value ¢
April 22 of each year.

il) Floating Rate Bonds (FRB) — FRBs are securnities which do not have a fixed coupon rate. Instead it has a va
which is re-set at pre-announced intervals (say, every six months or one year). FRBs were first issued in September
example, a FRB was issued on November 07, 201€ for a tenor of 8 years, thus maturing on November 07, 2024 Tt
rate for payment of interest on this FRB 2024 was decided to be the average rate rounded off up to two decimal plz
yields at the cut-off prices of the last three auctions of 182 day T- Bills, held before the date of notification. Th
payment of interest on subsequent semi-annual periods was announced to be the average rate (rounded off up to tv
of the imolicit vields at the cit-off orices of the Iast three auctions of 132 dav T-Rills held un to tha commencemen ~

. )
CEENry [ WEEee 21

In the instrument as I mentioned, one is called fixed rate bonds. These are bonds on which
coupon rate is fixed for the entire life till maturity of the bond. Most government bonds in
India are issued as fixed rate bonds. For example, you may read in the economic dailies,
economic times or financial express that means 8.2 percentage 24 percentage GS government
securities 2018 was issued on April 22, 2008 for a tenor of 10 years maturing in on April 22,

2018.
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Name of Issuer Government of India =

Banking sue January 8, 2018

January 8, 2028

Currency 'ayment Dates Half-yearly (July 08 and January 08) every year
Amount of issue/ sale €10.000

Foreign Exchange
furities with the same coupon and are maturing in the same year. then one of the securities will have the
the nomenclature. eg. 6.05% GS 2019 FEB, would mean that G-Sec having coupon 6.05% that mature in
the other similar security having the same coupon. In this case. there is ancther paper viz. 6 05%GS2019
SR [t and is also maturing in 2019 but in the month of June. Each security is assigned a unique number
Securty Identification Number) at the time of issuance itself to avoid any misunderstanding among the

Gavernment Securities Market
NBFCs
Others

Payment Systems
ot pay e uate falls on 2 Sunday or any other holiday, the coupon payment is made on the next working day. However, if
the maturity date falls on a Sunday or a holiday, the redemption proceeds are paid on the previous working day.

165 Insruments m
i) Fixed Rate Bonds — These are bonds on which the coupon rate is fixed for the entire life (ie. til maturnity) of the bond. Mos!
Government bonds in India are issued as fixed rate bonds

For example - 8.24%GS2018 was issued on April 22. 2008 for a tenor of 10 years maturing on April 22, 2018. Coupon on this security
will be paid half-yearly at 4 12% (half yearly payment being half of the annual coupon of 8 24%) of the face value on October 22 and
April 22 of each year

ii) Floating Rate Bonds (FRB) — FRBs are securities which do not have a fixed coupon rate. Instead it has a variable coupon rate
which is re-set at pre-announced intervals (say, every six months or one year). FRBs were first issued in September 1985 in India. For
example, a FRB was issued on November 07, 2016 for a tenor of 8 years, thus matuning on November 07, 2024. The vanable coupon
rate for payment of interest on this FRB 2024 was decided to be the average rate rounded off up to two decimal places, of the implicit
yields at the cut-off prices of the last three auctions of 182 day T- Bills. held before the date of notification. The coupon rate for
payment of interest on subsequent semi-annual periods was announced to be the average rate (rounded off up to two decimal places)
af the imnlicit vields at the cut-off orices of the last three auctions of 182 dav T-Rills held un o the commencement of the resnective

of- | ' marVellak_ x i Lecture 3 SV.

Here, the coupon on the securities is fixed and will be paid half-yearly at 4.12 because the
coupon rate here is 8.24 percentage for annual. It means, every half-yearly you will be getting
4.12 percentage of the face value in October 22nd and April 22nd each year. So, this is fixed

rate bond, that is, fixed rate coupon.
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If the coupon payment date falls on a2 Sunday or any other holiday, the coupon payment is made on the next working day. However, .
lis on a Sunday or 2 holiday. the redemption proceeds are paid on the previous working day.

Banking

Currency
Hs — These are bonds on which the coupon rate is fixed for the entire life (i.e. till maturity) of the bond. Mo
Foreign Exchange in India are issued as fixed rate bonds

Government Securities Market 1%GS2018 was issued on April 22, 2008 for a tenor of 10 years maturing on April 22, 2018. Coupon on this securr

at 4.12% (half yearly payment being half of the annual coupon of 8.24%) of the face value on October 22 ar
NBFCs

Others @ nstead it has a variable coupon rat
re-announced intervals (say, every six months or one year). FRBs were first issued in September 1995 in India. Fe
bs issued on November 07, 2016 for a tenor of 8 years, thus maturing on November 07, 2024. The variable coupc
rate for payment of interest on this FRB 2024 was decided to be the average rate rounded off up to two decimal places, of the implic
yields at the cut-off prices of the last three auctions of 182 day T- Bills, held before the date of notification. The Couﬁ

v

Payment Systems

payment of interest on subsequent semi-annual feriods was announced to be the average rate (rounded off up to two decil
of the implicit yields at the cut-off prices of the last three auctions of 182 day T-Bills held up to the commencement of th
semi-annual coupon periods

iii) The Floating Rate Bond can alse carry the coupon. which will have a base rate plus a fixed spread. to be decided by way of auctic
mechanism. The spread will be fixed throughout the tenure of the bond. For example, FRB 2031 (auctioned on May 4. 2018) camry th
coupon with base rate equivalent to Weighted Average Yield (WAY) of last 3 auctions (from the rate fixing day) of 132 Day T-Bills pit
a fixed spread decided by way of auction. Zero Coupon Bonds — Zero coupon bonds are bonds with no coupon payments. Howeve
like T- Bills, they are issued at a discount and redesmed at face value. The Government of India had issued such securnties in 1996,
has not issued zero coupon bonds after that

iv) Capital Indexed Bonds — These are bonds. the principal of which is linked to an accepted index of inflation with a view to protectir
the Principal amount of the investors from infiation. A § year Capital Indexed Bond, was first issued in December 1997 which mature
in 2002

) Infiation Indavad Rands /1IR<) _ 1R ara hands wharsin hoth rainan fiowe and Princinal amoiints ara nratactad anainct inflatin

)
—_—
(3 © e B B WP veion. T TRre3 V.60,

And another coupon is floating rates; FRB in short. The FRBs are securities which do not
have a fixed coupon rate, instead it has a variable coupon rate which is set at pre announced

intervals. Yyou please go through this website and get to know more about these aspects.



(Refer Slide Time: 17:59)

Perpetual (consol) bond
A perpetual bond is a bond without a maturity date.
They are not redeemable. they pay a stream of interest payments (at the coupon rate) forever
The issuer has the option to buy back the bond after a specific period.
The call option is typically five years after the date of issue.

There is also perpetual bonds; a perpetual bond is a bond without a maturity date, these are
not redeemable; they pay a stream of interest payments at the coupon rate forever. This also

call it as perpetuity; that means, there is no maturity date for this kind of bonds.

These are redeemable and they pay a stream of interest payments forever. The issuer has the
option to buy back the bond after a specified period. The call option is typically for 5 years

after the date of issue.

(Refer Slide Time: 18:36)

Coupon Bond

PV of the Bond={PV of yearly coupon payment jPV of principal payme|

P = current price ol coupon bond/

C = yearly coupon payment /
F = face (par) value of the bond /

n = years to maturity date

C Cc C

+ +
1+ (1+if  (1+if

Note: the par value of a bond is the amount of money that bond issuers agree to repay to the
purchaser at the bond's maturity. Its also called as face value.




How to calculate the current price of a bond of a coupon bond? Suppose if you are given the
face value of the bond, and how in this case, the yearly coupon payment also given. In this
way we can calculate the present value of the bond. The present value: simply to start with,
the present value of the bond is equal to present value of yearly coupon payment plus present

value of principal payments.

This is the formula for calculating the present value of the bond; that means, the current price
of the bond. Suppose if you want to calculate the current price of the bond that the price of
the bond, not always necessary to say current price, P the price of the bond we can calculate

by using this formula.

The P, that the current price, the coupon payment C means yearly coupon payment, F is the
face value or par value of the bond ‘n’ is the years to maturity date. For example, in the case
when we mention the RBI bond that is for 10 years; year to maturities is 10; we can plug it in

the formula.

If this for ‘n’ number of years; if it is for 10 years, we calculate it for 10 years starting from
first to second third like that n number 10 years; then we also calculate what is the present
value of principal payment; that means, this one the ‘n’ number of years or suppose in the
case of RBI 10-year bond, you can calculate it for 10 years. So, the par value of a bond is the
amount of money that bond issuers agree to pay to the purchases at the bond’s maturity, and it

1s also called as face value.

(Refer Slide Time: 20:51)

Consider a bond with a par value of $1,000 s mature in 3 vears. The bond has a coupon rate of 3.5%, and
interest rates in the market are a little higherfat 5% )where interest payments are made on a semi-annual basis.
What is the present value of the bond?

R

+ Total number of coupon payments is 3 years x 2 =6, /

+ Interest rate per period is 5%/2 = 2.5%. / J—

- 1) Present value of the principal repayment at maturity is: PV yincipal = $1,000/(1.025F) #'SBGZ,SO
—

+ 2) Present value of coupon payments: The coupon rate per period is 3.5%/2 = 1.75%. Each interest payment

per period is 1.75% x $1,000 =$17.50. _~ s AN = A

* PVeoupon = (17.5011 02.’;) +(17.50/1.0252) + (17.50/1.0253) + (17.50/1.025%) + (17.50/1.025%) + (17.50/1.025°)
=17.07 + 16.66 + 16.25 + 15.85 + 15.47 + 15.09 & $96,39ﬁ

+ The sum of the present value of coupon payments and principal is the market price of the bond.

= 3) Current (Market) Price of the bond = $862.30 + 5353.39 @/

+ Since the market price is below the par value, the bond is trading at a discount of $1,000 - $958.68 T $41.31.)
The bond discount rate is, therefore, $41.31/$1,000 = 4.13%.




Let us calculate the price of a bond using a numerical example. Consider a bond with a par
value of 1000 set to mature in 3 years. The bond has a coupon rate of 3.5 percentage and
interest rates in the markets are little bit higher at 5 percentage, suppose and interest

payments are made on a semi-annual basis.

Based on this information what is the present value of this bond. Let us start with given
information; let us start calculating the price of the bond, that is the present value of the bond.
From this information you can see that the total number of coupon payments is 3 years times
2 that is 6, means the total number of coupon payment is 6, interest rate per period is 5
percentage divided by 2, that is 2.5 percentage, annual rate of interest is 5 percentage, but the

coupon payment is made on a semi-annual basis.

So, interest rate per period is 2.5 percentage. The present value of the principal repayment at
maturity is the ‘PV’ (the present value) of the principal amount. So, when you use the
appropriate formula, you will be getting this value; that means, the present value of the

principal repayment at maturity is dollar 862.3.

What is the present value of the coupon payments? The stream of payment that is happening
for 3 years. So, here the present value of the coupon is: this plus this plus this plus this plus
this because of 6 period. So, you will see that, for the present value of the coupon that you

will be getting in every semi-annual basis for the next 3 years is going to be this much.

From this you can see that the present value or the current price of the bond that the price of
the bond is the coupon payment the present value of the coupon payment this plus this. We
have calculated this here; we can see here that actually the present value (the sum of the

present value of coupon payment and principal) is the market price of the bonds.

Here you are summing the current price of the bond, that is, the price of the bond is 862.3
plus 96.3 is equal to this, this is the current price of this bond. So, from this information the
bond with a par value of 1000 set to mature in 3 years which has a coupon rate of 3.5
percentage and when the current rate of interest market rate of interest is 5 percentage. Then
the current value or the price of this bond is 958 plus 69. So, this is the way to calculate the
price of bond. Since the market price is below the par value, the bond is trading at a discount
of 441.31. That means, this bond is a discount bond, the bond is trading at a discount. You

can also calculate the bond discount rate, here the bond discount rate is 4.13 percentage.



Let us now move to the next type of bond that is called zero-coupon discount bond.

(Refer Slide Time: 24:44)

4. Zero-coupon Discount Bond

A bond may also come with no coupon. In this case, the bond is
known as a zero-coupon bond, and are typically priced lower
than bonds with coupons.

What is mean by a zero-coupon discount bond? A bond which comes with no coupon. In this
case the bond is known as a zero-coupon bond, and are typically priced lower than the bonds

with the coupon because the bond is not coming with any coupon payment at all.

Suppose if you buy a zero-coupon bond this year, you will not be getting any coupon instead

you will be getting only the face value after one year.

(Refer Slide Time: 25:22)

Zero-coupon discount bond

s e




Look at this, this is an example I have taken from the internet. You can see here that this is a
zero-coupon discount bond. You can see here that the issue date is October 1969. And this
zero-coupon bond is due and payable on April 9th, 1970; that means, after the maturity date
the holder of this bond will be getting exactly this amount 100000.

It means, when this was traded on October 9, 1969 this was traded at a discount; that means,
obviously, because the person has to get the return as well the interest income. So, this will be

traded at less than the par value of 100000.

(Refer Slide Time: 26:18)

Example: Treasury bills

« Treasury bills or T-bills, which are money market instruments, are short
term debt instruments issued by the Government of India and are
presently issued in three tenors, namely, 91 day, 182 day and 364 day.

» Treasury bills are zero coupon securities and pay no interest. Instead,
they are issued at a Ww;a

- For example, a 91 day Treasury bill of ¥100/- (face value) may be issued
at;ay?ﬁ_Q?._Z_&thal is, at a discount of say,(21.80 and would be
redeemed at the face value of 100/-.

« There to the investors is the difference between the maturity value
or the face value (that i1s ¥100) and the issue price

An example for a zero-coupon payment in India is the treasury bill. The treasury bills which
are denoted as T bills, which are money market instruments, are short term debt instruments
issued by the Government of India, and are presently issued in three tenures, namely, 91 days,
180 days, and 364 days. Treasury bills are zero-coupon securities and pay no interest, instead

they are issued at a discount and redeemed at the face value at maturity.

For example, a 91-day treasury bill of 100 rupees face value may be issued at say 98.20 , that
is, at a discount of say 1.88 and would be redeemed at the face value of 100. So, this discount
is the interest income. The return to the investors is the difference between the maturity value
or the face value and the issue price, that is the return to the investors, that is the difference

between the maturity value and the issue price.

In the next session we will continue this discussion.



Thank you.

Key words: interest rate; yield to maturity; present value; future cash flows; simple loan;

fixed payment loan; face value; coupon bond; zero-coupon discount bond.



