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Four major Types of Debt Market Instruments

3. Coupon Bond

4 Zero-coupon Discount Bond

Welcome to this session. In the previous session, we had discussed two types of bond ,one is

called coupon bond and another is called zero-coupon bond.
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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.
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Zero-coupon discount bond
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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 discount and redeemed at the face value at maturity.

For example, a 91 day Treasury bill of £100/- (face value) may be issued
at say ¥ 98.20, that is, at a discount of say, ¥1.80 and would be
redeemed at the face value of 100/-.

The return to the investors is the difference between the maturity value
or the face value (that is ¥100) and the issue price

So, in the case of zero-coupon bond we saw that the bond that do not come with any coupon
payment, this is one example we have shown there, and we also discussed India’s treasury
bill as an example for a zero-coupon bond. And now let us discuss how to determine the

present value of a zero-coupon bond.
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Zero-coupon discount bond

For any ‘t’ year discountbond , .\ ek
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F = Face value of the discount bond //

P = current price of the discount bond
t =time to maturity /W

F Inverse relationship b/w interest rate and bond price

The formula for calculating for any t year discount bond; the price of bond can be calculated

as face value divided by 1 plus i raised to t the period. So, as I mentioned here F is the face



value of the discount bond, and P the current price of the discount bond and t is the time to

maturity.

From this formula, you can also see that there is an inverse relationship between interest rate
and bond price. Just look at this formula; the price of this bond is equal to face value divided
by 1 plus i. Suppose if you increase this i the value of this i suppose initially it was 5
percentage; when you increase this one to make it to 10 percentage you can see that;
obviously, from this value formula itself you can see that, when you raise the rate of interest
from 5 percentage to 10 percentage, the price of bond be declined. You can see that when you
plug some numerical values in this formula, you can see that when you raise the interest rate,
when you raise the value of i the price of bond will decline or if you reduce the value of I the

price of bond will increase.

If you reduce the rate of interest or suppose the rate of interest in the market declines, then
you can see that the price of bond will be increasing. So, from this formula itself, you can see

that there is an inverse relationship between interest rate and bond price.
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Inverse relationship b/w interest rate and bond price

* Different types of bonds & yield (interest) and price
* Bond price (current price) calculation

This inverse relationship between interest rate and the bond price, we can also understand this
using an illustrative example. When you go through the bond price calculation the formula
that you we used in the zero coupon bond and in even in the coupon bond, we can find the

inverse relationship.
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Coupon Bond

+  When the coupon bond is priced atits face (par) valug;the yield to maturity equals the coupon rate.

* The price of a coupon bond and the yield to maturity are negatively related.
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* Theyield to maturity is greater than the coupon rate when the bond price is below its face value.

+  Whatif the current market interest rate changes (mean, i is not equal to coupon rate, which is actual
reality)?

e
Table 1 Yields to Maturity (market interest rate) on & 10%-coupon-Rate) Bond Maturing in 10 Years
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Bond price and interest rate are inversely related

Before we discuss some illustrative example to elaborate the inverse relationship, I just want
to add some more points with regard to the coupon bond. When the coupon bond is priced at
its face value the yield to maturity equals the coupon rate. The price of a coupon bond and
yield to maturity are negatively related, then the price of the bond and the yield to maturity;
that means, yield to maturity is nothing but a rate of interest, they are negatively related, and
yield to maturity is greater than the coupon rate when the bond price is below its face value.
What if the current market rate of interest rate changes, means i is not equal to the coupon

rate, which is actual reality.

In this case, let us see what the relationship between changes in the market rate of interest or
the yield to maturity and the price is. In this case let us take an example to calculate the yield
to maturity (market interest rate) on a 10-percentage coupon rate bond maturing in 10 years.
Suppose the face value of this bond is 1000. This is the bond value. Suppose the face value is
1000 and suppose the and the coupon pay rate coupon rate also we say that this is 10

percentage.

Suppose the current rate of interest (the yield to maturity) is 10 percentage. So, here when the
yield to maturity is equal to the coupon rate you can see that the current price of this bond,
that is the face value of the bond, is equal to its face value; that means, a bond with face value

of 1000 will be traded at its face value itself.



So, in this case, when there is no difference between the yield to maturity and the coupon rate
(both are equal), then the face value of the bond is equal to the current price of the bond.
What if the current rate of interest or the yield to maturity is less than the agreed coupon rate
of 10 percentage? Suppose the assume that, due to the demand forces and supply forces, the
rate of interest is going to be 8.48 percentage. In this case if you plug this value in the
formula that we discussed a few minutes before, you will be getting the current price of the
bond, which is going to be 1100. That means, the bond which is going to be maturing after 10

years with when the current rate of interest is 8.48, it will be currently traded at 1100.

What would happen when the rate of interest further decline? Suppose so, the current rate of
interest is 7.13 at that time, when the rate of interest declines, the price of bond will increase
and, in this example, the current price of this bond with a face value of 1000 is going to be

1200.

So, this is the case when we see that when the rate of interest is decreasing. What if the yield
to maturity is greater than the coupon payment coupon rate? So, in this case the face value

with 1000 bond will be traded at 900.

Further, when the rate of interest further increases to 13.81, the price of bond further declines,
it will be traded at 800 today. From this illustrative example also, you can see that bond price

and interest rates are inversely related.
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Inverse relationship b/w interest rate and bond ( A
price: A simplistic illustration o \k

The case of perpetuity (console) v & e DO

* A government bond with the market price of $1000 =

« coupon payment of $50) per year (no principal refund, only resale)

What would happen to capital gain/loss when interest rate changes over time?

Market interest | Selling price of the | Capital
rate /year Bond gain/loss
Date of Bond purchase: 5% (2 0)(50/1000=0.5=5%) 0
(two months before)

ZA rise in the market interest rate results in a capital loss on previously bought bonds.
A decline in interest rates results in a capital gain on previously bought bonds.




I am also going to further explain inverse relationship between interest rate and bond to you
using another simple illustrative example. To explain this, let us take the case of a perpetuity;
that means, a console; that means, there is no maturity period for this bond; that means, a

perpetual bond which has a indefinite lifetime.

Suppose government issued a bond with a market price of 1000. Let us take this example and
look at this then the coupon payment here is 50 per year; that means, there is no principal
refund, only you can sell this bond in the market and whoever is buying this one will be

entitled for a coupon payment of 50 per year.

What would happen to the capital gain or loss when interest rate changes over time? In this
case, look at the date of purchase, suppose someone had purchased this bond with 1000 as the
face value two months before, you see that look at this the market rate of interest at that time ,

that is, 2 months before, the yield to maturity or the market rate of interest was 5 percentage.

You know that, at that day the bond will be purchased at 1000, then let us see if there is a
movement in the rate of interest suppose after one-month; that means, just one month before
today, you know that the market rate of interest increased to 10 percentage. So, someone who
bought this bond will get 50 dollar per year, that means, after one month when the market rate
of interest is 10 percentage, the current price of this 1000 bond is going to be only 500, right?
Because this bond is going to give you only 50 dollar. When the current rate of interest is 10

percentage, someone buying a bond of 500 is going to get 50 dollar.

In this case when the rate of interest increased to 10 percentage from 5 percentage, the bonds
selling price decreases to 500 from 1000s. So, you can see that when the rate of interest
increases the price of this bonds becomes 500. It was bought at 1000 over 2 months back and

today, but after one-month the market price of this bond is only 500.

So, those who bought this bond over 2 months back now suffer a capital loss of 500 because
of the inverse relationship between market price of bond and the interest rate. And, we take
another case, what if today when the market rate of interest decreased to 2 percentage. In this
case you can see that this 1000 bond anyway going to give you 50 dollar per year irrespective
of what is the current market rate of interest. So, you can see that someone who invest 1000
dollar today is going to get only at a 2-percentage rate of interest, means going to get only 20,

but this 1000 bond bought 2 months back is going to give you 50 per year so; that means, this



bond will be further sold in the market at 2500 because the current rate of interest is 2

percentage.

So, in this case you can see that the person who bought this bond 2 months before on this date
if he/she sells this bond today, the market price the current price is going to be 2500. That is,
this person is going to make a capital gain of 1500. So, from this illustrative example what
you can see that a rise in the market interest rate results in a capital loss on previously bought

bonds, and a decline in interest rates result in capital gain on previously bought bonds.
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Govt bonds, call rates ease
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Mumbai: Government bonds (G-Secs) eased on selling pressure from banks and
corporates and the ovemight call money rates ended lower due to lack of demand from
borrowing banks amid comfortable liquidity in the banking sytem /"_‘

Big Change:
The end of Five-Year Plans: All you need to know
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The 6.68 per cent govemnment security maturing in 2031 declined to Rs 87.7525 from Rs 87.76, while its yield held stable to 8.23 per

cent

The 6.84 per cent govemment security maturing in 2022 slid to Rs 95.58 from Rs 95.63, while its yield rose to 8.08 per cent from 8.06
per cent /

The 7.59 per cent govemment security maturing in 2026, the 6.90 per cent government security maturing in 2019 and the 8.20 per cent
govemment security maturing in 2022 were also quoted lower to Rs 96.74. Rs 99.50 and Rs 100.33 respectively.

Sometimes you read in the newspaper including business daily reporting like this; what does
it mean? Here, suppose this is a fixed rate coupon bond. suppose at a 7.17 percentage 10-year
benchmark bond maturing in 2028; that means, issued in 2018. It slipped to 94.2475, what

does it mean?

It means, this is the coupon payment right, this is the coupon rate. The face value of this bond
is 100. when the market rate of interest (that the yield to maturity). When the actual rate of
interest or yield to maturity is different from the coupon rate, then this bond will be traded
less than the face value. That is if the yield to maturity is greater than 7.17, this bond will be
traded at a price less than its face value of 100. So, then you can see that it is less than here,
you can see that at 94.2475. Not only that, what I am going to say here is that when the
market rate of interest move, that is, when the market rate of interest increases from 8.05

percentage to 8.06 percentage, the bond price also will change.



Anyway, this bond will be traded at a rate less than the face value of 100 because the current
rate of interest is greater than the coupon payment. When the current rate of interest increases
further from 8.05 to 8.06, this security or this bond will be further traded at 94.2475 from
94.2875; that means, when the current market rate of interest was 8.05 this bond was traded
at 94.2875 (actually we know that the face value is in fact, 100), and if the rate of interest
increased to 8.06 then this bond will be traded at 94.2475. So, this is how you can interpret

when you read the business daily.

Similarly with different maturity. Another is fixed rate 6.68 percentage government security
maturing in 2031. So, here also you can apply the same logic in understanding what does it
mean by the current price of this bond when the yield to maturity (the rate of interest)
changes. Same way you can see this one maturing in after 4 years you can apply the same

logic here.
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What is a Goves

nt Security (G-Sec)?
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This I have shown you just before just to get an idea of different types of government bond.
One is treasury bill, a money market instrument with less than 1 year maturity period. this is

zero coupon bond and then coupon bond that we had discussed before.
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thiorg.in,
partfolio at any point of time and fresh investments made in them shall not exceed 5% of the fresh accretions in the year), effective from April 2015.
3. How are the G-Secs issued?

3.1 G-Secs are issued through auctions conducted by RBI. Auctions are conducted on the electronic platform calied the E-Kuber. the Core Banking Solution
CBS) platform of RBI. Commercial banks, scheduled UCBs, Primary Dealers (a list of Primary Dealers with their contact details is given in Annex 2),
insurance companies and provident funds, who maintain funds account (current account) and securities accounts (Subsiciary General Ledger (SGL) account)
with RBI. are members of this electronic platiorm. All members of E-Kuber can place their bids in the auction through this electronic platiorm. The results of
the auction are published by R8I at stipulated time (For Treasury bills at 1:30 PM and for Gol dated securities at 2:00 PM or at half hourly intervals thereafter
in case of delay). All non-E-Kuber members including non-scheduled UCBs can participate in the primary auction thiough scheduled commercial banks of
PDs (called as Primary Members-PMs). For this purpose, the UCBS need lo open a securities account with a bank / PD ~ such an account is called a Gt
Account. A Gilt Account is a dematerialized account maintained with a scheduled commercial bank or PD. The proprietary transactions in G-Secs underiaken
by PMs are seftied through SGL account maintained by them with R8I at PDO. The transactions in G-Secs undartaken by Gilt Account Holders (GAHs)
hrough their PMs are settied through Constituent Subsidiary General Ledger (CSGL) account maintained by PMs with RBI at PDO for its constituent (e.g.,
non-scheduled UCB).

3.2 The RB. in consultation with the Government of India. issues an indicative hail-yearly auction calendar which contains information about the amount of
borrowing, the range of the tenor of securities and the period during which auctions will be held. A Noification and a Press Communique giving exact
particulars of the Securties. viz.. name. amount. type of issue and procedure of auction are issued by the Government of India about a week prior 10 the
aciual dae of auction. RB piaces the notification and a Press Release on its website (wwuw.rbi.org.in) and also issues advertisements in leading Engish
and Hindi newspapers. Auction for dated securities is conducted on Friday for settiement on T+1 basis (i.e. securities are issued on nex! working day i.e.
Monday). The investors are thus given adequate time 1o plan for the purchase of G-Secs through such auctons. A specimen of a dated security in physical
form is given at Annex 1. The details of all the outstanding dated securities issued by the Govermment of India are available on the RBI website at
http: / /wwew.rbi.org.in/ Scripts  financialmarketswatch.aspx. A Sampie of the auction calendar and the auction notification are given in Annex 3 and 4
espectively

3.3 The Reserve Bark of India conducts auctions usually every Wednesday to issue T-bills of 91day, 182 day and 364 day tenors. Settiement for the T-bills
auctioned is made on T+1 day i.e. on the working day following the trade day. The Reserve Bank releases a quarterly calendar of T-bil issuances for the
upcoming quarter in the last week of the praceding quarter. e.g. calendar for AprilJune period is notfied in the last week of March. The Reserve Bank of India
announces the issue detais of T-bills through a press release on its website every week

3.4 Like T-bills. Cash Management Bills (CMBs) are also issued at a discount and redeemad at face value on maturity. The tenor, notified amount and date of
'ssue of the CMBs depend upon the temporary cash requirement of the Government. The tenors of CMBS is generally less than 91 days. The amnouncement
of their auction is made by Reserve Bank of India through a Press Release on its website. The non-competitive bidding scheme (referred 10 in paragraph
number 43 and 4.4 under question No. 4) has not been extended 1o CMBs. However. these instruments are tradable and qualify for ready forward facilty.
Investment in CMBS is aiso reckoned as an eligible investment in G-Secs by banks for SLR purpose under Section 24 of the Banking Regulation Act, 1849,
First set of CMB was issued on May 12. 2010.
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Here what we had discussed so far is about the concept of the yield to maturity, which means

the rate of interest. Let’s now discuss how interest rate is determined.
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Objective
Determination of interest rate

So, for the next couple of minutes we are going to discuss the determination of interest rate in

the market. When we mentioned that the market rate of interest moves for example, from 8.5

percentage to 8.9, we are talking about the market rate of interest. Let us now discuss how

market rate of interest are determined, that is, the determination of interest rate.
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Bond Market

List and describe the factors that affect the equilibrium interest rate in the bond market

+ Supply of Bond

- Demand for Bond

To understand how market interest rates are determined, we need to discuss the bond markets.

So, in here we are going list and describe the factors that affect equilibrium interest rate in the

bond market and then discuss the supply of bond and demand for bond.
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Supply and Demand in the Bond Market

q
- At lower prices (higher interest rates), ceteris paribus, the \
K quantity demanded of bonds is higher: an inverse relationship )

J + At lower prices (higher interest rates), ceteris paribus, the
/ quantity supplied of bonds is lower: a positive relationship
/4 e
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To discuss the supply and demand in the bond market, we can see here that at lower prices

the quantity demanded of bond is higher; that means, there is an inverse relationship between



price and quantity demanded. At lower prices the quantity supplied of bond is lower, that is,

there is a positive relationship between price and quantity supplied.

When it comes to demand part, when the bond prices are lower the quantity demanded of
bond will be higher. So, similarly when the prices of bonds are higher, the demand for the
bond is going to be lower. So, there is an inverse relationship here when it comes to the
demand for bond. When it comes to the supply of bonds, there will be low supply of bonds at
a lower prices, it means there is a positive relationship between price of bond and quantity

supplied in the bond markets.

We are going to examine these aspects in detail. Coming to the supply part, when the price is
low the quantity demand supplied is going to be lower, why? Because when the price of bond
is low; that means, the market interest rate is high; that means, the interest rate to be paid on
the supplied bond is going to be high; it is a costly proposition for the suppliers of bonds.
Because of that when the price is low; that means, when the interest rate is high the supplier
of bonds will be less willing to supply bonds in the markets. Because of that you can see that

there is a positive relationship.
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We can discuss this idea using the demand curve and supply curve. Look at the demand curve

here, you can see here, it is negatively sloping.



On the left-hand side, we denote with the price of bonds and on the horizontal axis (the x
axis) we are measuring the quantity of bonds. On the y axis we are measuring the price of
bonds price. Here, in the bracket we also denote the rate of interest you can see from here that
on the y axis when the price of bond we denoted it like that 750, 800, 900, 950 like this. But
in bracket, you can see, that when we are increasing the price of bonds, reading vertically
upwards, the increase in the price of bonds you can also see that in the bracket, the rate of
interest is declining because we already discussed there is an inverse relationship between

price of bonds and rate of interest. The quantity of bonds is given on the x axis.

This curve is negatively sloping; that means, higher the price there going to be low demand.
So, when the price is this one, the quantity demanded is going to be 100, and similarly when
the when price of bond increases further; that means, the demand for bond decreases further,
what does it mean? That means when the price of bond is 950 the quantity demanded is

100-dollar billion dollar.

When the price of bond declines from 950 to 900 the quantity demanded increases. The
quantity demanded increases from 100 to 200 billion dollar, why? Because when the price of
bond decreases; that means, from 950 to 900 you can see that the rate of interest increases
from 5.3 percentage to 11.1 percentage. That means the return that you are getting when you
are lending money in the bond market (when you are demanding bond means you are lending
your money in the bond market). So, when the price of bond declines the rate of interest that

you are going gain increases, that is, here you are going to get 11.1 percentage.

That is how we interpret the inverse relationship between price of bonds and quantity
demanded in the market so; that means, when price of bonds decreases the demand for bond

increases.

What about the supply side? So, look at when the price of bond is a 750 the current the rate of
interest is 33.30 percentage at that time. When the price of bonds increased to 800 the
quantity supplied decreases to 200; that means, rate of interest decreases when price of bond
increases, means rate of interest decreased to 25 percentage. Similarly, suppose when the

price of bond is 950, the supply of bond in this market is going to be 500 billion dollars.

And you know that when the price of bond increased to 950 from 750 the rate of interest

decrease decline from three 33.0 percentage to 5.3 percentage; that means, from a bond



supplier’s perspective, be it a government or a corporation, the cost of borrowing declines

because rate of interest for them is the cost of borrowing.

That means, when the bond price increase, rate of interest decrease, that is, the cost of
borrowing decreases and then they borrow more and more. As a result, you can see that there
is a positive relationship between price of bond and the quantity supplied in the bond market.
So, from this diagram let us look at, for example, the point P, this point P is not going to be

the equilibrium point.

Equilibrium point is at a point when supply of bond is equal to the demand for bonds. So,
when look at here point P, the price of bond is 950, at this point you can see that the you can
also see that the price is very high 950, but the market rate of interest is only 5.3 percentage;

at this point you can see that the market demand is going to be only 100.

The demand for bond is equal to 100 here, but at this price, at this rate of interest, you can see
that the supply of bond is going to be this 500. So, supply of bond is going to be 500. So, you
can clearly see that supply is greater than demand here. you can see this much excess supply
is in the market. So, just to summarize this point when the price is 950 in the market you can

see there is deficiency of demand.

Because rate of interest is very low, only 100 billion dollars will be demanded. But supply of
bonds is 500 billion dollars because the rate of interest is very low. So, as a result the supplier
of bonds are willing to accept low price, there will be a downward pressure on the price, there
will be a downward pressure on the price, that is, the supplies of bonds are willing to accept a
lower price for this bond; that means, they are willing to accept a lower price; that means,

they are willing to pay high rate of interest.

So, when the rate of interest increases or when the price of bond decreases, the demand for
bond also gradually increases. So, when the price of bond decreases; that means, rate of
interest increase, there is a gradual increase in the demand for bonds, then you can see that
when the price decrease; that means, the rate of interest decrease there will be a decline in the

supply of bond.

At this point you can see that there is excess supply of bonds and what if the price is going to

be 750? What if the price of this bond is going to be 750? That means, the rate of interest is



33.6. So, at this point, you can see that the demand for bond is going to be 500 and supply of
bond is going to be only 100.

Because you can see that the rate of interest is very high 33.3. So, for the demand is they are
getting very high return. So, they will be demanding 500, but the supply is only 100. Because
of that, there is going to be an upward pressure on the price of this bond. So, you can see that
this much is excess demand, that is excess demand is going to be 400, that is the excess

demand.

Because of that there will be upward pressure on the price, and price increases and finally,
this is going to be the equilibrium price. So, from this figure what we have seen that the price
of bond or in another words, you can say that the rate of interest is determined by the demand
for and supply of bonds. So, in this case you can see that the price of bond is going to be 850
and the market rate of interest is going to be 17.6 percentage this is the rate of interest. This is
the equilibrium of quantity of bonds (where the quantity demanded equals the quantity

supplied) and the equilibrium price (that is, equilibrium rate of interest)

This rate of interest is being determined, in this diagram, by the demand and supply forces. In
the next session we will discuss various aspects of the supply and demand of bonds in detail,

and what are the factors that affect the supply and demand for bonds.

Thank you.
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