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Bond Issuance
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Bond Basics (fii%) 4,

®The firm raises money by issuing a bond to investors. Investors buy it
and 1n return get periodic coupon payment and the principle at maturity.
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Basic Terminologies: %
—

OPar (face) value ([fI{fE) : the amount paid at maturity

CCoupon payment (ZE[HF])E) : regular interest payment

CCoupon rate (ZZ5%) : annual coupon divided by par value %1 w7, 3’//9/}%3,
COOMaturity Date (F|HJH) : the number of years until the face value is paid

OYield to maturity (YTM Z|HHUL 75 %) : the required return in the market.
T T~~~



Cash Flow of Bond

Figure 8.1 Cash Flows for Xanth Co. Bond

Cash flows
Year 0 1 2 3 4 5 6 71 8 9 10

| | | | | | | | | | |

1 1 1 1 1 1 1 1 1 1 1
Coupon $80 $80 $80 $80 $80 $80 $80 $80 $80 $ 80
Face value 1,000

$80  $80  $80  $80  $80  $B0  $B0 80  $80  §1,080

The Xanth bond has an annual coupon of $80 and a face, or par, value of $1,000 paid at maturity in 10 years.

CIPar (face) value: 1,000

CICoupon payment: 80

CICoupon rate: 8%

CIMaturity: 10 years

[0Yield to maturity (YTM): determined by the market equilibrium



Bond Basics

® [ssuing bond increases a firm’s liability, when a company issues bond,
accounting items change as follow:
[0 Balance sheet: Cash +, Debt + 73 %54
[0 Income statement: Interest expense + 47z

®Bond is a fixed-income ([E] FE 4% %x) security, much less risky than stock, and
less liquid.

[0 For example, on average, only three transactions happen in the life of a
corporate bond.

®Bond 1s traded in the over-the-counter (OTC) market with dealer making
the market. It 1s not traded 1n the electronic trading system.



Bond Valuation A

Remember: Value of a financial security= PV of expected future cash flows

Figure 8.1 Cash Flows for Xanth Co. Bond

Cash flows
Year 0 1 2 3 4 5 6 71 8 9 10
| | I | I | | | | | I
Coupon $80 $80 $80 $80 $80 $80 $80 $80 $80 $ 80
Face value L . L 1,000
ﬂ $80 $80 ﬂ $80 $80 ﬂ $80 $80 $1,080

The Xanth bond has an annual coupon of $80 and a face, or par, value of $1,000 paid at maturity in 10 years.

Bond value = C X [1 — 1/(1 + n"]/r+ F/(1 + 1) The Discount rate r is

YTM, not coupon rate.

__ Present value of the Present value of
Bond value = 4

coupons the face amount



Bond Valuation: Example 1
D S

Figure 8.1 Cash Flows for Xanth Co. Bond

Cash flows
Year 0 1 2 3 4 5 6 71 8 9 10
| : | | | | | | | | |
Coupon $80 $80 $80 $80 $80 $80 $80 $80 $80 $ 80
Face value L 1,000
0 $80 $80 $80 $80 $80 $80 $80 $80 $1,080

The Xanth bond has an annual coupon of $80 and a face, or par, value of $1,000 paid at maturity in 10 years.

Assume an 8% YTM (discount rate), calculate the value of the bond:

CThe present value of principle=$1,000/1.0819=463.19
CIThe present value of the coupon= 80X (1-1/1.0810)/0.08=536.81
CTotal bond value =436.19 + 536.81 = 1000 (the same as the par)



Bond Valuation: Example 2

Consider a bond with a 10% annual coupon rate, 15 years to maturity, and a

par value of $1,000. The current price is $928.09.Will the yield be more or
less than 10%?

_ 100 100 100 1000
028.09 = 7 i 1+ )2 e 1+ )15 + 1+ )15

YTM=?
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Yield to Maturity

® After 1ssuance, the coupon rate and par value do not change. But the price of a

bond changes over time, due to changes in macro economic factors and supply
and demand.

®YTM is the rate implied by the current bond price and is determined by the
market. It 1s another price of a bond expressed in the form of a rate.

®Y'TM changes overtime. ' When the price goes up, YTM goes down. YTM is the
return (IRR) on the bond if you hold the bond until maturity.

[0 Consider you hold a government bond selling at YTM 3%. Many investors want
to enter the bond market and want to buy the bond in your hand. In this situation,
you then set the price higher, leading the YTM lower than 3%.



Why We Need the YTM? /4,

YTM and bond price are both the “price” of a bond. Given the bond price 1s
known at first, why we further need the YTM?
Yo

[0 Valuation purpose: When a firm issue new bond, what the price should
be set? We can use the YTM of another firm with similar characteristics to
compute the price.

Wi . .

[0 Comparison purpese: Different bonds have different coupon rate,
payment frequencies, and face value. They are not directly comparable
based on the prices. However, the YTM can be compared. Recall we
compare projects according to the IRR.



Coupon Rate vs. YTM
e

®Do not mix them up, they are totally different concepts. The coupon rate 1s
determined by the bond itself and does not change overtime.Y'TM 1s determined by
the market interest rate.

®Three types of bond:

Yty
CIDiscount bond: When coupon rate < YTM, the price of bond < par value. An extreme

case 1s the zero-coupon bond, which 1s priced much lower than its face value.
BT
CIPremium bond: When coupon rate > Y'TM, the price of bond > par value.
#17
C1Par bond: When coupon rate =Y TM, the price of bond = par value.

CIFor discount or premium bond, the price will converge to the face value at the maturity
date.



Interest Rate and Bond Price 4
Y

If one year later the interest rate goes up to 10%, what 1s the value of the bond?

® After one year, the bond has nine years to maturity. We repeat the PV
calculations with 9 years instead of 10, and a 10% yield instead of 8%.

OFirst, the PV of the principle=$1,000/1.10° = $1,000/2.3579 = $424.10
CISecond, the PV of coupon payment=$80 x (1 — 1/1.109) /.10=$460.72
CITotal bond value=%$424.10 + 460.72 = $884.82 < 1000

®Clearly, when interest rate goes up, bond price drops.



Interest Rate and Bond Price 4
B R

If in one year the interest rate » stays at 8%, what 1s the value of the bond?
Use your calculator, you will see the price remains at 1,000. If the interest
rate » goes down to 6%, what is the value of the bond? Use your calculator,
you simply get total bond value = 1136.03

Bond Value

When the YTM = coupon, the bond trades at par.

Interest Rate




Interest Rate Risk
B R

Bondvalue=C X [1 — 1/ + NTl/r+ F/(1 + )T

®Interest rate risk: the sensitivity of the bond price to the interest rate.
Interest rate and bond price is negatively related.

®The longer the time to maturity, the lower the coupon rate, the greater the
interest risk.

®Interest rate 1s the most important risk factor for bond valuation. As a bond
trader, the key skill 1s to predict the interest rate 1f you want to make money
in the market.



Why Bond is Less Risky Than Stock 4 "t

JFUE

®L ct’s revisit the previous example. When interest rate is 8%, the price
of the bond 1s 1,000. After one year, the interest rate goes up to 10%,
the price becomes 884.82

® Suppose you sell the bond in one year, your investment return =
(Coupon + Price change) / Investment=(884.82+80—1000)/1000=
—3.5%.

®]t is not common that the interest rate will go up by 2% in one year.
Even if this happens, you only lose 3.5%. If you invest in the stock, it is
easy to lose 3.5% within a single day!



Semiannual Coupons: Example 1

Find the present value (as of January 1, 2016), of a 6.375% coupon
bond with semi-annual payments, and a maturity date of December

2020 1f the YTM 1s 5%.

=

Effective annual rate (EAR)
B = (1+0.05/2)2-1
1,000 X 0.06375 =3.0625%
B 31875-
2
o
=PV ~1,060.17




Using Financial Calculator
- .

F VL5022 Financial Calculator
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Semiannual Coupons: Example 2
- ;.

Suppose a bond with a 10% coupon rate and semiannual coupons has a face
value of $1,000, 20 years to maturity, and is selling for $1,197.93.

CI1s the YTM more or less than 10%?
CIWhat is the semi-annual coupon payment?
COHow many periods are there?

Answer:

ClLess. Because 1197.93>1000, it 1s premium bond.
O 5%*1000=50

COIN=40



Using Financial Calculator
S

FV It E2E Financial Calculator
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4% 1s not the YTM. YTM should be 4%*2=8%



Government Bond #

® Treasury Security |0 }q Vit

[0 Tssued by the government, via the treasury department (I ELEE)
Treasury bill: pure discount bonds with maturity less than one year
Treasury note: coupon debt with maturity between one and 10 years

Treasury bond: coupon debt with maturity greater than 10 years

OO0O00

With no default risk. The YTM of treasury securities can be used as the

risk-free rate.

® Municipal bond (3 #%157)
O Issued by local governments, via i 77 3§ 7 2 1 #5558 H]
[0 Default risk is slightly higher than treasury bond.



Corporate Bond /.

® Issued by the companies, either public or private.

® Greater default risk relative to government bonds.

[0 The promised yield (YTM) is higher than the expected return due to
this added default risk.

[0 With the same cash flow structure, corporate bond is traded at a lower
price than government bond due to the default risk.

[0 We can view the pricing mechanism as: The YTM of a corporate bond
=YTM of a government bond + Credit Spread



Credit Rating &b
.

®Rating agencies assess a firm’s default risk, and give a score to each firm or
bond, such as AAA, AA, A, BBB,.....CCC, CC, C, and D. The capacity to
repay the bond declines along the ratings from AAA to D.

®Fund manager style l?%s&%c}t on credit rating
Hewils
[] ‘Investment grade bond: rated above BBB, low default risk, low yield.

1 Junk bond: rate%fbelow BBB, high default risk, high yield.

®Three leading rating agencies:
O Standard & Poor (b7&)
0 Moody’s (238 )
O Fitch (BE




Investment Grade vs. Junk Bond
B S

Standard & Poor’s and Fitch

Investment-grade bonds

Junk bonds




Bond Market »
B R

®Bond market can also be divided into primary market and secondary market.

®In the secondary market, bonds are traded over-the-counter (OTC) with
dealers connected electronically. The dealers (ff{ri/) :

] Are specialists who buy low and sell high in the bond market.

CIQuote bid and ask price on the same bond and earn the spread. Bid (ask) price
is the offer (sell) price set by dealer. Investors buy at ask and sell at bid prices.

[CJAssume the inventory risk since they themselves hold bond.

®Bond issuance is larger than equity 1ssuance, in terms of the money raised,
but generally low daily trading volume 1n single issues. Treasury securities
are much more liquid than corporate bonds



Dealer
B S

" FirbAaEe

FHHhmEEe
i INS " o
= o i INS
=1 INS = =
ZE Tl INS : =
HE \EFR/NS
bl INS




Bid Ask Price

METHIBHHIRGN OF - ({=F-BO%-—+ ii=F -BROR: - r=E=1-)
METHIAI TR 09-26 20:00
EEFER =il
(AR St RADSNGT)  EETEEER(%) BKEE(BP)  IAMEEE(%)  ZBE(2)
25EF15 9.73Y 97.30 1.9575 0.65 4 1.9608 1229.1700
25K EEM 9.66Y 98.85 1.8000 025 v 1.8146 635.8178
25BEBRIEF02 29.58Y 94.68 2.1230 1.70 & 2.1243 592.9400
25BEAEFIEIF06 29.91Y 98.50 2.2190 110 ¥ 2.2459 484.9212
25EFF08 4.71Y 98.77 1.8150 0.75 ¥ 1.8226 205.9200
25BI R E16 9.91Y 99.55 1.8795 016 ¥ 1.8995 167.1316
25 EBRIEEZ05 29.80Y 92.53 2.2450 0.00 & 2.2286 164.2000
258 R EH07 6.49Y 100.28 1.7440 110 ¥ 1.7601 155.1964
25HIEEE14 4.83Y 99.67 1.6220 180 ¥ 1.6295 124.4520
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Flight to Quality

Question: during a financial crisis or war, the price of most financial assets
will drop. Are there some assets whose prices will go up?

[0 The answer is government bond and gold.

0 It is well documented that during extreme bad times (e.g., crisis, war,
natural disaster), investors sell stocks, real estate, corporate bond, fund
shares, and buy treasury bond and gold.

[0 This phenomenon is labeled as “Flight to Quality”.



