CHAPTER 12

Government Bonds

U.S. Treasury bonds are among the safest investments available because
they are secured by the considerable taxing powers of the federal
government. Many bonds issued by federal government agencies, and by
state and local municipal governments are also nearly free of default risk.
Consequently, government bonds are generally excellent vehicles for

conservative investment strategies seeking predictable investment results.

Thelargest and most important debt market isthat for debt issued by the federal government
of the United States. Thismarket istruly global in character since alarge share of federal debt is sold
to foreign investors, and it thereby sets the tone for debt markets around the world. In contrast, the
market for debt issued by states and municipalities is almost exclusively a domestic market since
amost all U.S. municipal securities are owned by U.S. investors. These two broad categories make
up the government bond market. In this chapter, we examine securities issued by federa, state, and

local governments, which combined represent more than $7 trillion of outstanding securities.

12.1 Government Bond Basics

The U.S. federal government is the largest single borrower in the world. In 1999 the gross
public debt of the U.S. government was more than $5 trillion. Part of thisdebt isfinanced internaly,
but the bulk is financed by the sale of a wide array of debt securities to the genera public.
Responsibility for managing outstanding government debt belongs to the U.S. Treasury, which acts

asthe financia agent of the federal government.
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The U.S. Treasury finances government debt by issuing marketable securities and
nonmarketable securities. Most of the gross public debt is financed by the sale of marketable
securities at regularly scheduled Treasury auctions. Marketable securities include Treasury hills,
Treasury notes, and Treasury bonds, often smply called T-bills, T-notes, and T-bonds, respectively.
Outstanding marketabl e securitiestrade among investorsin alarge, active financia market called the
Treasury market. Nonmarketabl esecuritiesinclude U.S. SavingsBonds, Government Account Series,
and Stateand L ocal Government Series. Many individuasarefamiliar with U.S. SavingsBondssince
they are sold only to individua investors. Government Account Series are issued to federal
government agencies and trust funds, in particular, the Social Security Administration trust fund.
State and Local Government Series are purchased by municipal governments.

Treasury security ownership is registered with the U.S. Treasury. When an investor sells a
U.S. Treasury security to another investor, registered ownership is officially transferred by notifying
the U.S. Treasury of thetransaction. However, only marketable securitiesallow registered ownership
to be transferred. Nonmarketable securities do not allow a change of registered ownership and
therefore cannot trade among investors. For example, a U.S. Savings Bond is a nonmarketable
security. If aninvestor wishesto sell aU.S. Savings Bond, it must be redeemed by the U.S. Treasury.
Thisis normally a simple procedure, since most banks handle the purchase and sale of U.S. Savings
Bonds for their customers.

Another large market for government debt is the market for municipal government debt.
There are more than 80,000 state and local governments in the United States, aimost all of which
have some form of outstanding debt. In atypical year, well over 10,000 new municipal debt issues

are brought to market. Total municipal debt outstanding in the United States is about $2 trillion. Of
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thistotal, individual investors hold about half, either through direct purchase or indirectly through
mutual funds. The remainder is split about equally between holdings of property and casualty
insurance companies and commercia banks.

(marg. def. face value The value of a hill, note, or bond at its maturity when a
payment of principal is made. Also called redemption value.)

(marg. def. discount basis Method of selling a Treasury bill at a discount from face
value)

(marg. def. imputed interest The interest paid on a Treasury bill determined by the
size of its discount from face value.)

12.2 U.S. Treasury Bills, Notes, Bonds, and STRIPS

Treasury bills are short-term obligations that mature in one year or less. They are originally
issued with maturities of 13, 26, or 52 weeks. A T-bill entitlesits owner to receive a single payment
at thebill'smaturity, called the bill'sface value or redemption value. The smalest denomination T-bill
has a face value of $1,000. T-bills are sold on a discount basis, where a price is set at a discount
from face value. For example, if a$10,000 bill issold for $9,500, then it is sold at adiscount of $500,
or 5 percentt. The discount represents the imputed interest on the hill.

Treasury notes are medium-term obligations with original maturities of 10 years or less, but
morethan 1 year. They are normally issued with original maturitiesof 2, 5, or 10 years, and haveface
value denominations as small as $1,000. Besides a payment of face value at maturity, T-notes also
pay semiannual coupons.

Treasury bonds are long-term obligations with much longer original-issue maturities. Since

1985, the Treasury has only issued T-bonds with a maturity of 30 yearsin itsregular bond offerings.
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Like T-notes, T-bonds pay their face value at maturity, pay semi-annual coupons, and havefacevaue
denominations as small as $1,000.

The coupon rate for T-notes and T-bonds is set according to interest rates prevailing at the
time of issuance. For example, if the prevailing interest rate for a Treasury note of a certain maturity
is 5 percent, then the coupon rate - that is, the annual coupon as a percent of par value - for a new
issue with that maturity is set at or near 5 percent. Thus a $10,000 par value T-note paying a
5 percent coupon would pay two $250 coupons each year. Coupon payments normally begin six
months after issuance and continue to be paid every six months until the last coupon is paid along
with the face value at maturity. Once set, the coupon rate remains constant throughout the life of a
U.S. Treasury note or bond.

(marg. def. STRIPS Treasury program allowing investors to buy individual coupon

and principa payments from awhole Treasury note or bond. Acronym for Separate

Trading of Registered Interest and Principal of Securities)

Treasury STRIPS are derived from Treasury notes originally issued with maturities of 10
years, and from Treasury bonds issued with 30-year maturities. Since 1985, the U.S. Treasury has
sponsored the STRIPS program, an acronym for Separate Trading of Registered Interest and
Principal of Securities. Thisprogram allows dedersto divide Treasury bonds and notesinto coupon
strips and principal strips, thereby allowing investors to buy and sell the strips of their choice.
Principa strips represent face-value payments and coupon strips represent coupon payments. For
example, a 30-year maturity T-bond can be separated into 61 strips, representing 60 semiannual

coupon payments and a single face value payment. Under the Treasury STRIPS program, each of

these strips can be separately registered to different owners.
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Theterms“STRIPS’ and “strips’ can sometimes cause confusion. The acronym STRIPS is
used when speaking specifically about the Treasury STRIPS program. However, the term strips now
popularly refersto any separate part of anote or bond issue broken down into its component parts.
In this generic form, the term strips is acceptable.

(marg. def. zero coupon bonds A note or bond paying asingle cash flow at maturity.
Also caled zeroes.)

Since each strip created under the STRIPS program represents a single future payment,
STRIPS securities effectively become zero coupon bonds and are commonly called zeroes. The
unique characteristics of Treasury zeroes makesthem an interesting investment choice. The potentia
benefitsof STRIPSinaninvestor’ sportfolio arediscussed inthe Wall Street Journal articlereprinted

in the nearby Investment Updates box.

Investment Updates. Zero-coupon bonds

CHECK THIS

12.2a What are some possible reasons why individua investors might prefer to buy Treasury
STRIPS rather than common stocks?

12.2b What are some possible reasons why individua investors might prefer to buy individual

Treasury STRIPS rather than whole T-notes or T-bonds?

Theyield to maturity of a zero coupon bond is the interest rate that an investor will receive
if thebond isheld until it matures. Table 12.1 listsbond pricesfor zero coupon bondswith face value

of $10,000, maturities of 5, 10, 20, and 30 years, and yields from 3 percent to 15 percent. As shown,
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a $10,000 face-value zero coupon bond with aterm to maturity of 20 years and an 8 percent yield

has a price of $2,082.89.

Table 12.1 about here.

Figure 12.1 graphs prices of zero coupon bonds with a face value of $10,000. The vertical
axis measures bond prices and the horizontal axis measures bond maturities. Bond prices for yields

of 4, 8, and 12 percent areillustrated.

Figure 12.1 about here.

CHECK THIS
12.2c For zero coupon bonds with the same face value and yield to maturity, is the price of azero
with a15-year maturity larger or smaller than the average price of two zeroes with maturities

of 10 years and 20 years? Why?

Figure 12.2 about here.

Treasury Bond and Note Prices

Figure 12.2 displays a partial Wall Street Journal listing of prices and other relevant
information for Treasury securities. Notice that Treasury notes and bonds are listed together, but
there are separate sections for Treasury bills and Treasury STRIPS. The sectionsfor Treasury bills
and STRIPS were discussed in detail in Chapter 9. We discuss the section for Treasury notes and

bonds next.
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Treasury bond and note price quotes are stated on a percentage of par basis where, for
example, a price of 102 equals par value plus 2 percent. Fractions of a percent are stated in thirty-
seconds. Thusaprice stated as 102:28 is actually equal to 102 + 28/32, or 102.875. To illustrate, the
first column in the section for notes and bondsin Figure 12.2 states the annual coupon rate. The next
two columns report maturity in month-year format. Dealer bid and asked price quotes come next,
followed by changesin ask quotes from the previous day. Thelast column givestheyield to maturity
implied by an asked price quote. The letter n next to various maturity datesindicates a T-note. The
absence of the letter n indicates a T-bond

The quoted maturities for certain T-bonds have two years listed. For example, look at the
bond issue with amaturity listed asNov 09-14. This meansthat the bond maturesin November 2014,
but it is callable at par value any time after November 2009. When a T-bond is called, bondholders
surrender their bondsto receive acash payment equal to the bond's par value. Becausethe Nov 09-14
bond paysan 11.75 percent coupon but has amuch lower yield to maturity, thisbond hasa price well
above par value. Itislikely that thisbond will be called at its earliest possible call date in November
2009. Therefore, the reported asked yield is actually ayield to call. A yield to call (YTC) isthe
interest rate for abond assuming the bond will be called at its earliest possible call date and the bond
holder will hold the bond until it iscalled. When acallable T-bond has a price above par, the reported
yieldisayidedto cal.

(marg. def. yield to call (YTC) The interest rate on a bond that assumes the bond
will be called at its earliest possible call date.)
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Since 1985, the Treasury hasissued only noncallable bonds. Thusthe cluster of callable bonds
in Figure 12.2 were al issued before 1985, and all listed bonds with a maturity of 2015 or later are
noncallable bonds issued in 1985 or later.

Since Treasury bonds and notes pay semiannua coupons, bond yields are stated on a
semiannud basis. The relationship between the price of anote or bond and itsyield to maturity was

discussed in Chapter 10. For convenience, the bond price formulafrom that chapter isrestated here:

Bond price - Annua coupon 1 1 . Face value

YTM (1 + YTM/2)?M (1 + YTM/2)?M

Figure 12.3 illustrates the relationship between the price of a bond and its yield to maturity
for 2-year, 7-year, and 30-year terms to maturity. Notice that each bond has a price of 100 when its
yieldis 8 percent. Thisindicatesthat each bond has an 8 percent coupon rate, because when abond’' s

coupon rate is equal to itsyield to maturity, its price is equal to its par value.

Figure 12.3 about here.

(marg. def. bid-ask spread The difference between a dealer’s ask price and bid
price.)

The difference between a dealer's asked and bid pricesis called the bid-ask spread. The bid-
ask spread measuresthe dealer's gross profit from a single round-trip transaction of buying asecurity

at the bid price and then selling it at the asked price.
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CHECK THIS

12.2d What would Figure 12.3 ook like if the three bonds all had coupon rates of 6 percent or had
coupon rates of 10 percent?

12.2e InFigure 12.2, which Treasury issues have the narrowest spreads? Why do you think thisis
so?

12.2f Examine the spreads between bid and asked prices for Treasury notes and bonds listed in a

recent Wall Street Journal.

Table 12.2 General Auction Pattern for U.S. Treasury Securities

Purchase Purchasein General Auction
Security Minimum Multiples of Schedule
13-Week Bill $1,000 $1,000 Weekly
26-Week Bill $1,000 $1,000 Weekly
52-Week Bill $1,000 $1,000 Every 4 Weeks
2-Year Note $1,000 $1,000 Monthly
5-Year Note $1,000 $1,000 February, May,
August, November
10-Y ear Note $1,000 $1,000
30-Year Bond $1,000 $1,000 February, August,
November

I nflation-Indexed Treasury Securities

In recent years, the U.S. Treasury has issued securities that guarantee a fixed rate of return
in excess of realized inflation rates. These inflation-indexed Treasury securities pay afixed coupon
rate on their current principal, and adjust their principal semiannually according to the most recent

inflation rate.
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For example, suppose an inflation-indexed note is issued with a coupon rate of 3.5 percent
and an initid principal of $1,000. Six months later, the note will pay a coupon of
$1,000 x 3.5% / 2 = $17.50. Assuming 2 percent inflation over the six months since issuance, the
note's principal is then increased to $1,000 x 102% = $1,020. Six months later, the note pays
$1,020 x 3.5% / 2 = $18.20 and its principal is again adjusted to compensate for recent inflation.

Price and yield information for inflation-indexed Treasury securitiesis reported in the Wall
Street Journal in the same section with other Treasury securities, as shown in Figure 12.2..L ocating
the listing for inflation-indexed Treasury securities in Figure 12.2, we see that the first and second
columnsreport the fixed coupon rate and maturity, respectively. Thethird and fourth columns report
current bid/ask pricesand the price change from the previoustrading day. Pricesfor inflation-indexed
securities are reported as a percentage of current accrued principal. The fifth and sixth columns list
an inflation-adjusted yield to maturity and current accrued principal reflecting al cumulativeinflation

adjustments.

12.3 U.S. Treasury Auctions

The Federal Reserve Bank conducts regularly scheduled auctions for Treasury bills, notes,
and bonds. Specifically, 13- and 26-week bills are auctioned on aweekly basis and 52-week billsare
auctioned every four weeks. Two-year notes are auctioned monthly; longer maturity notes are
auctioned each quarter. Bonds are sold three times per year. A statement regarding the face value
quantity of bills, notes, or bonds to be offered is announced before each auction. Table 12.2
summarizes the auction schedule and purchase conditions for U.S. Treasury securities. However,

from time to time the Treasury may change this schedule dightly.
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At each Treasury auction, the Federal Reserve accepts sealed bids of two types. competitive
bids and noncompetitive bids. Competitive bidsfor T-bills specify abid price and abid quantity. The
bid price is what the bidder is willing to pay and the bid quantity is the face value amount that the
bidder will purchase if the bid is accepted. Noncompetitive bids specify aonly bid quantity since the
price charged to noncompetitive bidders will be determined by the results of the competitive auction
process. Individual investors can submit noncompetitivebids, but only Treasury securitiesdealerscan
submit competitive bids.

(marg. def. stop-out bid The lowest competitive bid inaU.S. Treasury auction that
IS accepted.)

At the close of bidding, al sealed bids are forwarded to the U.S. Treasury for processing. As
afirst step, all noncompetitive bids are accepted automatically and are subtracted from the total issue
amount. Then a stop-out bid is determined; this is the price a which all competitive bids are
sufficient to finance the remaining issue amount. Competitive bids at or above the stop-out bid are
accepted and bids below the stop-out bid are rejected.

Since 1998, al U.S. Treasury auctions have been single-price auctionsin which al accepted
competitive bids pay the stop-out bid. The stop-out bid is also the price paid by noncompetitive
bidders. For example, suppose an auction for T-billswith $20 billion of face value receives $28 billion
of competitive bids and $4 hillion of nhoncompetitive bids. Noncompetitive bids are automatically
accepted, leaving $16 billion for competitive bidders. Now suppose the stop-out bid for this $16
billion amount is $9,700 for a $10,000 face value T-bill. Accepted competitive bidders and all

noncompetitive bidders pay this price of $9,700.
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Theprocessissmilar for T-bond and T-noteissues, except that bidsare made on ayield basis
where competitive bids state yields instead of prices. A coupon rate for the entire issue is then set

according to the average competitive-bid yield.

CHECK THIS
12.3a The Federa Reserve announces an offering of Treasury bills with aface value amount of $25

billion. Theresponseis$5 billion of noncompetitive bids along with thefollowing competitive

bids:
Bidder Price bid Quantity bid
A $9,500 $5 hil.
B $9,550 $5 hil.
C $9,600 $5 bil.
D $9,650 $5 bil.
E $9,700 $5 hil.

In asingle-price auction, which bids are accepted and what prices are paid by each bidder?

How much money is raised by the entire offering?

12.4 U.S. Savings Bonds

The U.S. Treasury offersan interesting investment opportunity for individua investorsin the
form of savings bonds. Two types of savings bonds are currently available, Series EE and Series|.
Other types exist, but they are either no longer available or can be obtained only by converting one
type for another. For more information, you should consult the official U.S. Savings Bonds website

(www.savingsbonds.gov), or the Bureau of Public Debt website (www.publicdebt.treas.gov).
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Series EE Savings Bonds

Series EE bonds are available in face value denominations ranging from $50 to $10,000, but
the original price of a Series EE bond is always set at exactly half its face value. Thus, Series EE
bonds are sold to resemble zero coupon securities. However, individual s purchasing Series EE bonds
receive semiannual interest accruals. Each May 1 and November 1, the Treasury setstheinterest rate
on EE bonds at 90 percent of the yield on newly issued five-year maturity T-notes. For example,
suppose the yield on newly issued five-year maturity T-notes is 5.56 percent. In this case, the
Treasury will set an interest rate of .90 x 5.56% = 5.0% on savings bonds for the next six months.
Thisinterest is paid as an accrual to the redemption value of the bond, where the current redemption

valueisthe original price of the bond plus al prior accrued interest.

Series| Savings Bonds

Series | bonds are also available in face value denominations ranging from $50 to $10,000,
but they are originally sold at face value. Each May 1 and November 1, the Treasury setsthe interest
rate on Series | bonds at a fixed rate plus the recent inflation rate. In this way, Series | bonds are
indexed to inflation. For example, suppose the fixed rate is 3 percent, and the recent inflation rateis
2 percent. In this case, the Treasury will set an interest rate of 3% + 2% = 5% for the next six
months. Thisinterest is paid as an accrua to the redemption value of the bond.

Savings bonds offer several tax advantages to individual investors. First, as with al
U.S. Treasury securities, savings bonds are not subject to state or local taxes. Also, federal income

tax payment on U.S. Savings Bond interest is deferred until the bonds are redeemed. With all factors
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considered, their overal attractivenesshasled individual investorsto hold almost $200 billion of U.S.

Savings Bonds.

CHECK THIS
12.4a Compare the methods by which interest is paid for Series | savings bonds and inflation-

indexed Treasury securities.

12.5 Federal Government Agency Securities

Most U.S. government agencies consolidate their borrowing through the Federal Financing
Bank, which obtains funds directly from the U.S. Treasury. However, several federa agencies are
authorized to issue securities directly to the public. For example, the Resolution Trust Funding
Corporation, the World Bank, and the Tennessee Valley Authority issue notes and bonds directly to
investors. Bondsissued by U.S. government agencies share an aimost equal credit quality with U.S.
Treasury issues. Although most agency debt does not carry an explicit guarantee of the U.S.
Government, afederal agency on the verge of default would probably receive government support
to ensure timely payment of interest and principal on outstanding debt. This perception is supported
by historical experience and the political reality that Congress would likely feel compelled to rescue
an agency that it created if it became financialy distressed.

What makes government agency notes and bonds attractive to many investors is that they
offer higher yields than comparable U.S. Treasury securities. However, the market for agency debt
isless active than the market for U.S. Treasury debt, and therefore the spread between dealers’ bid

and asked prices is greater for agency issues than for Treasury issues. For example, Figure 12.4
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presents dealer price quotes for agency issues as reported in the Wall Street Journal. The listing
format isthe same as for Treasury notes and bonds described previoudly, except that callable bonds

are indicated by an asterisk with only the maturity date shown.

Figure 12.4 about here.

If you compare bid and asked dealer price quotes for agency bondslisted in Figure 12.4 with
smilar Treasury bonds listed in Figure 12.2, you will find that agency bonds have a higher bid-asked
spread than Treasury bonds. The reason for the higher bid-ask spread is that agency bond trading
volume is much lower than Treasury bond trading volume. To compensate for the lower volume,
dealerscharge higher spreads. Thustrading agency bondsismore costly than trading Treasury bonds.
Consequently, agency bonds are usually purchased by institutional investors planning to hold the
bonds until they mature. Another reason for the higher yields on agency bonds compared to Treasury
bonds is that interest income from agency bonds is subject to state and local taxation, whereas
Treasury interest payments are subject only to Federal taxation.

Toillustrate, we consider a specific bond issue from the Tennessee Valley Authority (TVA).
The TVA is afederaly-owned utility company operating in, you guessed it, the Tennessee River
Valley. In 1992, the TVA sold a$1 billion issue of 50-year maturity bondsin a public offering. This
was the first time in severa decadesthat a U.S. government-affiliated issuer sold bonds with a 50-
year term to maturity. Pension funds and insurance companies purchased most of the bondsto match
the 8.25 percent coupons with future contractual paymentsto retirees and insurance beneficiaries.

The TVA offering included $500 million of stripped coupon bonds and $500 million of bonds

without a strips feature. Theissue maturesin 2042 but is callable after 20 years at acall price of 106.
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The call priceisthe amount bondholderswill receive when the bond is called. “Nonstrippable’ bonds
were sold with ayield to maturity of 8.515 percent, or .58 percent more than the yield on then current
30-year maturity Treasury bonds. The principal strips were sold to yield 8.94 percent, and yields on
coupon strips varied according to their payment dates.

The generous call price of 106 impliesthat if the bonds are called at the earliest possible call
date in 2012, their yield will be more than the originally stated yield to maturity. To evauate a
potential early call, bond investors often refer to a bond's yield to call. As discussed in Chapter 10,
abond's yield to call is the interest rate for a bond assuming that the bond is called at the earliest
possible call date. The TV A bonds originally sold at an average price of about 96:30, or $96.9375,

with ayield to call of 8.69 percent, or .175 percent more than the yield to maturity of 8.515 percent.

CHECK THIS

12.5a InFigure 12.4, find the price quotesfor the Tennessee Valley Authority bond issue discussed
immediately above maturing in 2042.

12.5b From arecent issue of the Wall Street Journal, find the price quotesfor the Tennessee Valley
Authority bond issue discussed immediately above. What is the spread between their bid and
asked prices?

12.5¢c Examine spreads between bid and asked pricesfor government agency notes and bonds listed

in arecent Wall Street Journal. What is the typical bid-asked spread?
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12.5 Municipal Bonds

Municipa notesand bondsareintermediate- to long-terminterest-bearing obligationsof state
and local governments or agencies of those governments. The defining characteristic of municipal
notes and bonds, often called “munis,” isthat coupon interest is usualy exempt from federal income
tax. Consequently, the market for municipal debt is commonly called the tax-exempt market. Most
of the 50 states also have anincometax, but their tax treatment of municipal debt interest varies. Only
afew states exempt coupon interest on out-of-state municipal bonds from in-state income tax, but
most states do allow in-state municipal debt interest an exemption from in-state income tax. In any
case, state income tax rates are normally much lower than federal income tax rates, and state taxes
can be used as an itemized deduction from federal taxable income. Consequently, state taxes are
usually a secondary consideration for municipa bond investors.

Thefederal incometax exemption makes municipal bondsattractivetoinvestorsinthehighest
income tax brackets. Thisincludes many individua investors, commercial banks, and property and
casualty insurance companies— precisely thoseinvestorswho actually hold almost all municipal debt.
However, yields on municipal debt are less than on corporate debt with smilar features and credit
quality. This eliminates much, but not all, of the advantage of the tax exemption. Therefore, tax-
exempt investors, including pension funds and retirement accounts of individuals, nonprofit
ingtitutions, and some life insurance companies, normally do not invest in municipa bonds. Instead,
they prefer to invest in higher-yielding corporate bonds.

(marg. def. default risk The risk that a bond issuer will cease making scheduled
payments of coupons or principa or both.)
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Municipa bonds are typically less complicated investments than corporate bonds. However,
while municipal debt often carries a high credit rating, default risk does exist. Thus, investing in

municipal debt requires more care than investing in U.S. Treasury securities.

Table 12.3 about here.

To illustrate some standard features of amunicipal bond issue, Table 12.3 asummarizesthe
issue terms for a hypothetical bond issue by the city of Bedford Falls. We see that the bonds were
issued in December 1999 and mature 30 years later in December 2029. Each bond has aface value
denomination of $5,000 and pays an annual coupon equal to 6 percent of face value. The annual
coupon is split between two semiannua payments each June and December. Based on the origina
offer price of 100, or 100 percent of par value, the bonds have a yield to maturity of 6 percent.
Bedford Falls bonds are call-protected for 10 years, until January 2009. Thereafter, the bonds are
callable any time at par vaue.

(marg. def. gener al obligation bonds (GOs) Bondsissued by amunicipality that are
secured by the full faith and credit of the issuer.)

The Bedford Falls bonds are gener al obligation bonds (GOs), which means that the bonds
are secured by the full faith and credit of the city of Bedford Falls. "Full faith and credit” means the
power of the municipality to collect taxes. The trustee for the bond issue is the Potters Bank of
Bedford Falls. A trusteeisappointed to represent thefinancial interests of bondholdersand administer
the sinking fund for the bond issue. A sinking fund requires a bond issuer to redeem for cash a
fraction of an outstanding bond issue on a periodic basis. The sinking fund in this example requires

that beginning 10 years after issuance, the city must redeem at par value $2.5 million of the bond issue
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each year. At each annual redemption, a fraction of the bond issue is called and the affected

bondholders receive the par value call price.

Municipal Bond Features

Municipal bonds are typically calable, pay semiannua coupons, and have a par value
denomination of $5,000. Municipal bond prices are stated as a percentage of par value. Thusaprice
of 102 indicates that a bond with a par value of $5,000 has a price of $5,100. By convention,
however, municipa bond dealers commonly useyield quotesrather than price quotesin ther trading
procedures. For example, a dealer might quote a bid-yield of 6.25 percent for a 5 percent coupon
bond with seven years to maturity, indicating awillingness to buy at a price determined by that yield.
The actua dollar bid price in this example is $4,496.14, as shown in the following bond price

caculation.

= $4,649.99

$250 ., __ 1 . %5000
0625 (1.03125))  (1.03125)%

Because there are many thousands of different municipal bond issues outstanding, only afew
largeissuestrade with sufficient frequency to justify having their pricesreported in thefinancial press.
A Wall Street Journal listing of some actively traded municipal bondsis seen in Figure 12.5. The
listing reports the name of the issuer, the coupon rate and maturity of the issue, the most recent bid
price quote and the change from an earlier price quote, and ayield to maturity based on adeder'sbid

yield.

Figure 12.5 about here.
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(marg. def. call provision A feature of amunicipal bond issuethat specifieswhen the
bonds may be called by the issuer and the call price that must be paid.)

A call provision isastandard feature of most municipal bond issues. A call provision allows
anissuer to retire outstanding bonds before they mature, usually to refund with new bonds after afall
in market interest rates. When the bond is called, each bondholder receives the bond's call pricein
exchangefor the bond. However, two bond features often limit anissuer'scall privilege. First, callable
municipal bonds usualy offer a period of call protection following their original issue date. Since a
bond issue is not callable during this period, the earliest possible call date is the end of the call
protection period. Second, acall price is often specified with acall premium. A cal premium isthe
difference between abond's call price and its par value. A common arrangement is to specify a call
premium equal to oneyear's couponsfor acall occurring at the earliest possible call date. Thisisthen
followed by a schedule of call premium reductions, until about 5 to 10 years before maturity when
the call premium is eliminated entirely. Thereafter, the bond issueis callable any time at par value.

(marg. def. serial bonds Bondsissued with maturity dates scheduled at intervals, so
that afraction of the bond issue matures in each year of a multiple-year period.)

Municipal bonds are commonly issued with a serial maturity structure, hence the term serial
bonds. Inaseria bond issue, afraction of thetotal issue amount is scheduled to mature in each year
over amultiple-year period. Asan example, aseria bond issue may contain bondsthat maturein each
year over a5-year period, with the first group maturing 11 years after the original issue date, and the
last group maturing 15 years after issuance. The purpose of a serial maturity structure is to spread
out the principal repayment, thereby avoiding a lump-sum repayment at a single maturity date.

(marg. def. term bonds Bonds from an issue with a single maturity date.)
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When an entire bond issue matures on a single date, the bonds are called term bonds. Term
bonds normally have asinking fund provision. A sinking fund is atrustee-managed account to which
the issuer makes regular payments. Account reserves are dedicated toward redeeming a fraction of
the bond issue on each of a series of scheduled redemption dates. Each redemption usually proceeds
by lottery, whererandomly selected bonds are called and the affected bondhol dersreceive the sinking
fund call price. Alternatively, scheduled redemptions can be implemented by purchasing bonds from
investors at current market prices. Thislatter option isusualy selected by the issuer when the bonds
are selling at adiscount from par value. The motive for asinking fund provision is similar to that for
aseria maturity structure; it providesameansfor theissuer to avoid alump-sum principal repayment
at asingle maturity date.

(marg. def. put bonds Bonds that can be sold back to the issuer.)

Some municipal bonds are putable, and these are called put bonds. The holder of aput bond,
also caled atender offer bond, has the option of selling the bond back to the issuer, normally at par
value. Some put bonds can be tendered any time, wheras others can be tendered only on regularly
scheduled dates. Weekly, monthly, quarterly, sesmiannual, and annual put date schedulesare al used.
Noticethat with aput bond, maturity iseffectively the choice of the bondholder. Thisfeature protects
bondholdersfrom rising interest rates and the associated fall in bond prices. However, aputable bond
will have ahigher price than a comparable nonputable bond. The price differentia smply reflectsthe
value of the put option to sell back the bonds.

(marg. def. variable-rate notes Securities that pay an interest rate that changes
according to market conditions. Also called floaters.)
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While most municipal bonds maintain a constant coupon rate (hence the term fixed-rate
bonds), interest rate risk has induced many municipalitiesto issue variable-rate notes, often called
floaters. For these debt issues, the coupon rate is adjusted periodically according to an index-based
rule. For example, at each adjustment the coupon rate may be set at 60 percent of the prevailing rate
on 91-day maturity U.S. Treasury bills. A variable-rate note may also be putable, in which caseit is
caled avariable-rate demand obligation, often abbreviated to VRDO. A stipul ation attached to most
VRDOs alows the issuer to convert an entire variable-rate issue to a fixed-rate issue following a
specified conversion procedure. Essentially, the issuer notifies each VRDO holder of the intent to
convert the outstanding VRDO issue to a fixed-rate issue on a specific future date. In response,
VRDO holders have the option of tendering their VRDOs for cash, or they can accept conversion of
their VRDOs into fixed-rate bonds. In the late 1980s, following a decade of volatile interest rates,

VRDOs made up about 10 percent of the total value of outstanding municipal bonds.

Investment Updates box.

For the first time in 1993, several municipalities issued bonds with strippable coupons and
principal, caled muni-strips. Like the U.S. Treasury STRIPS program, muni-strips alow separate
trading of registered interest and principa. The Wall Street Journal story of an issue of muni-strips
offered by the government of Puerto Rico appearsinthenearby I nvestment Updatesbox. Puerto Rico
is a protectorate of the United States and bonds issued by the government of Puerto Rico are not
subject to taxation of coupon interest. Another part of the Puerto Rico bond offering is composed
of inverse floaters. Inverse floaters are like the variable- or floating-rate bonds discussed above.

However, inversefloaters pay avariable coupon rate that movesinversely with market interest rates.
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That is, higher interest is paid when market interest rates fall and lower interest is paid when market
interest rates rise.

Inverse floaters are created by splitting the interest payments of a bond issue with fixed
coupons. For example, suppose a municipality issues $10 million face value bonds paying fixed
6 percent coupons. The bonds are placed in atrust, and the fixed annual $600,000 coupons are used
to pay interest on floaters and inverse floaters that are issued as claims on the trust. Initialy, the
interest payments may be split equally between the floaters and inverse floaters. Later, if market
interest ratesincrease, interest payments on the floaterswill rise and interest paymentson theinverse
floaterswill fal. If market interest rates decrease, floater interest will fall and inverse floater interest

will rise. Total interest payments to floaters and inverse floaters will remain constant.

(marg. def. revenue bonds Municipal bonds secured by revenues collected from a
specific project or projects.)

Types of Municipal Bonds

Therearetwo basictypesof municipal bonds: revenuebondsand gener al obligation bonds,
often referred to as GOs. General obligation bondsareissued by all levels of municipal governments,
including states, counties, cities, towns, school districts, and water districts. They are secured by the
general taxing powers of the municipalities issuing the bonds. For state governments and large city
governments, tax revenue is collected from a diverse base of income taxes on corporations and
individuals, sales taxes, and property taxes. In contrast, tax revenues for smaller municipalities are

largely derived from property taxes, athough sales taxes have become increasingly important.
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Because of their large, diversetax bases, general obligation bondsissued by statesand large citiesare
often called unlimited tax bonds or full faith and credit bonds.

However, somegenera obligation bondsarecalledlimited tax bonds. Thedistinction between
limited and unlimited tax bonds arises when a congtitutional limit or other statutory limit is placed on
the power of a municipality to assess taxes. For example, an amendment to the California state
constitution, popularly known as Proposition 13 when it was enacted, placedrigid limitson the ability
of Californiamunicipalities to assess taxes on real estate.

Revenue bonds constitute the bulk of al outstanding municipal bonds. Revenue bonds are
bonds secured by proceeds collected from the projects they finance. Thus the credit quality of a
revenue bond issue is largely determined by the ability of a project to generate revenue. A few
examples of the many different kinds of projects financed by revenue bonds are listed below.

Airport and seaport bonds: Used to finance development of airport and seaport
facilities. Secured by user fees and lease revenues.

College dormitory bonds: Used to finance construction and renovation of
dormitory facilities. Secured by rental fees.

Industrial development bonds: Used to finance development of projects ranging from
factories to shopping centers. Secured by rental and
leasing fees.

Multifamily housing bonds: Used to finance construction of housing projects for
senior citizens or low-income families. Secured by
rental fees.

Highway and road gastax bonds: Used tofinance highway construction. May be secured
by specific toll revenues, or general gas tax revenues.

Student loan bonds: Usedto purchasehigher-education guaranteed student
loans. Secured by loan repayments and federa
guarantees.
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(marg. def. hybrid bonds Municipal bonds secured by project revenues with some
form of general obligation credit guarantees.)

Many municipal bonds possess aspects of both general obligation and revenue bonds; these
arecaled hybrid bonds. Typicaly, ahybridisarevenue bond secured by project-specific cash flows,
but with additional credit guarantees. A common form of hybrid isthe moral obligation bond. This
is a state-issued revenue bond with provisions for obtaining general revenues when project-specific
resources are inadequate. Usually, extra funds can be obtained only with approval of a state
legidature, which is said to be “morally obligated” to assist afinancially distressed state-sponsored
project. However, amoral obligation is not aguarantee, and the likelihood of state assistance varies.
Municipal bond credit analysts consider each state's history of assistance as well as current state
financia conditions when evaluating the credit-quality enhancement of the moral obligation. In
general, experienced municipal bond investors agree that a state will first service its own genera
obligation debt before providing service assistance to mora obligation debt. Thisis evidenced by the
typicaly higher yields on mora obligation debt compared to general obligation debt.

Since 1983, al newly issued municipal bonds have had to be registered - that is, with the
identity of all bondholders registered with the issuer. With registered bonds, the issuer sends coupon
interest and principal payments only to the registered owner of a bond. Additionally, it is now
standard practice for registered bonds to be issued in book entry form; bondholders are not issued
printed bond certificates but instead receive notification that their ownership is officialy registered.
The actual registration record is maintained by the issuer in computer files. This contrasts with the
now defunct practice of issuing bearer bonds, where coupon interest and principal were paid to

anyone presenting the bond certificates.
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Municipal Bond Credit Ratings

Municipal bond credit rating agencies provide investors with an assessment of the credit
quality of individual bond issues. As part of the issuance and credit rating process, the rating agency
ispaid afeeto assign acredit rating to anew bond issue, to periodically reevaluate the issue, and to
make these ratings avail able to the public. Thethree largest municipal bond credit rating agenciesare
Moody's Investors Service, Standard and Poor's Corporation, and Fitch Investors Service. Among
them, they rate thousands of new issues each year. Table 12.4 compares and briefly describes the

credit rating codes assigned by these three agencies.

Table 12.4 about here.

The highest credit rating that can be awarded is“triple-A”, which indicates that interest and
principal are exceptionally secure because of the financial strength of theissuer. Notice that triple-A
and double-A ratings are denoted as AAA and AA, respectively, by Standard and Poor's and Fitch,
but asAaaand Aa, respectively by Moody's. Also noticethat “triple-B” and “double-B” ratings- that
is, BBB and BB - respectively, by Standard and Poor's and Fitch correspond to “B-double-a” and
“B-single-a” ratings - that is, Baa and Ba, respectively - by Moody's. The same pattern holds for
C ratings.

The highest four credit ratings, BBB or Baa and above, designate investment-grade bonds.
Asamatter of policy, many financia institutions will invest only in investment-grade bonds. Lower
rankings indicate successively diminishing levels of credit quality. Ratings of BB or Ba and below

designate speculative-grade bonds. Individua investors should probably avoid speculative-grade
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bonds. A rating of C or below indicates that actual or probable default makes the bond issue
unsuitable for most investors.

It is not unusual for the ratings assigned to a particular bond issue to differ dlightly across
credit rating agencies. For example, a bond issue may be rated AA by Standard and Poor's, Aa by
Moody's, but only A by Fitch. When this occurs, it usualy reflects a difference in credit rating
methods rather than a disagreement regarding basic facts. For example, Moody's may focus on the
budgetary status of the issuer when assigning a credit rating, while Standard and Poor's may
emphasi ze the economic environment of the issuer. Remember that Standard & Poor's, Moody's, and
Fitch are competitors in the bond rating business, and, like competitors in any industry, they try to

differentiate their products.

(marg. def. insured municipal bonds Bonds secured by an insurance policy that
guarantees bond interest and principal payments should the issuer default.)

Municipal Bond Insurance

In the last two decades, it has become increasingly common for municipalitiesto obtain bond
insurance for new bond issues. Insured municipal bonds, besides being secured by the issuer's
resources, are also backed by an insurance policy written by a commercial insurance company. The
policy providesfor prompt payment of coupon interest and principal to municipal bondholdersin the
event of adefault by the issuer. The cost of the insurance policy is paid by the issuer at the time of
issuance. The policy cannot be canceled while any bonds are outstanding. With bond insurance, the
credit quality of the bond issue is determined by the financia strength of the insurance company, not

just the municipality alone. Credit rating agencies are certainly aware of this fact. Consequently, a
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bond issue with insurance can obtain ahigher credit rating than would be possible without insurance,
and therefore sell at a higher price.

Municipal bond insurance companies manage default risk in three ways. First, they insure
bond issues only from municipalities that have a good credit rating on their own. Second, municipal
bond insurers diversify default risk by writing insurance policies for municipalities spread across a
wide geographic area. Third, and perhaps most important, to compete in the municipal bond
insurance business insurers must maintain substantial investment portfolios as a source of financial
reserves. Without sizable reserves, acompany'sinsurance policies are not credible and municipalities

will avoid purchasing insurance from them.

12.7 Equivalent Taxable Yield

Consider anindividual investor who must decide whether to invest in acorporate bond paying
annual coupon interest of 8 percent or amunicipa bond paying annual coupon interest of 5 percent.
Both bonds are new issueswith atriple-A credit rating, both bonds sell at par value, and the investor
plansto hold the bonds until they mature. Since both bonds are purchased at par value, their coupon
ratesare equal to their originally stated yieldsto maturity. For the municipa bond thisisatax-exempt
yield, and for the corporate bond thisis a taxable yield.

Clearly, if theinvestment wasfor atax-exempt retirement account, corporate debt ispreferred
since the coupon interest is higher and tax effects are not aconsideration. But if the investment is not
tax-exempt, the decision should be made on an aftertax basis. Essentially, the investor must decide
which investment provides the highest return after accounting for income tax on corporate debt

interest. This is done by comparing the tax-exempt yield of 5 percent on municipal bonds with an



Government Bonds 29

equivaent taxable yield. An equivalent taxable yield depends on the investor's margina tax rate and

is computed as follows.

Tax-exempt yied

Equivdent taxable yidd = .
1 - Margind tax rate

For example, suppose the investor isin a 35 percent margina tax bracket. Then atax-exempt yield

of 5 percent is shown to correspond to an equivalent taxable yield of 7.69 percent as follows:

5%

Equivdent taxable yidd = = 7.69%

Inthiscase, theinvestor would prefer thetaxableyield of 8 percent for the corporate bond rather than
the equivalent taxable yield of 7.69 percent for the municipal bond.
Alternatively, the investor could compare the aftertax yield on the corporate bond with the

tax-exempt yield on the municipa bond. An aftertax yield is computed as follows.

Aftertax yidd = Taxable yidd x (1 - Margind tax rate)

To changethe example, supposethat theinvestor isin a40 percent margina tax bracket. This

resultsin an aftertax yield of 4.8 percent, as shown below.

Aftertax yidd = 8% x (1 - 0.40) = 4.8%

In this case, the tax-exempt yield of 5 percent on the municipa bond is preferred to the aftertax yield

of 4.8 percent on the corporate bond.
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Another approach is to compute the critical marginal tax rate that would leave an investor
indifferent between a given tax-exempt yield on a municipal bond and a given taxable yield on a

corporate bond. A critical marginal tax rate is found as follows.

Tax-exempt yidd
Taxable yied

Critical marginal tax rate = 1 -

For the example considered here, the critical marginal tax rateis 37.5 percent, determined asfollows:

%

Critical marginal tax rate = 1 -
8%

37.5%

Investors with amarginal tax rate higher than the critical marginal rate would prefer the municipal

bond, whereas investors in alower tax bracket would prefer the corporate bond.

CHECK THIS

12.7a Aninvestor with amarginal tax rate of 30 percent isinterested in atax-exempt bond with a
yield of 6 percent. What is the equivalent taxable yield of this bond?

12.7b A taxablebond hasayield of 10 percent and atax-exempt bond hasayield of 7 percent. What

isthe critical marginal tax rate for these two bonds?
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(marg. def. privateactivity bonds Taxable municipal bondsused to financefacilities
used by private businesses.)

12.8 Taxable Municipal Bonds

The Tax Reform Act of 1986 imposed notable restrictions on the types of municipa bonds
that qualify for federal tax exemption of interest payments. In particular, the 1986 act expanded the
definition of private activity bonds. Private activity bonds include any municipa security where
10 percent or more of the issue finances facilities used by private entities and is secured by payments
from private entities.

Interest on private activity bonds is tax-exempt only if the bond issue falls into a so-called
qualified category. Qualified private activity bonds that till enjoy a tax-exempt interest privilege
include public airport bonds, multifamily housing bonds, nonvehicular mass commuting bonds, and
various other project bonds. The major types of private activity bonds that do not qualify for tax-
exempt interest are those used to finance sports stadiums, convention facilities, parking facilities, and
industria parks. However, these taxable private activity bonds may still enjoy exemption from state
and local income tax. In any case, as a result of the 1986 act and the continuing need to finance
private activity projects, new issues of taxablemunicipal revenue bondsfrequently aresold withyields

similar to corporate bond yields.



32 Chapter 12

12.9 Summary and Conclusions
Thischapter coversthetopic of government bonds, including U.S. Treasury bonds, notes, and

bills, and state, city, county, and local municipal bonds. In this chapter, we saw that:

1. The U.S. federal government isthe largest single borrower in the world with over $5 trillion
of debt. Responsibility for managing this debt belongs to the U.S. Treasury, which issues
Treasury hills, notes, and bonds at regular auctions to finance government debt.

2. Treasury bills are short-term obligations that are sold on adiscount basis. Treasury notes are
medium-term obligations that pay fixed semi-annual coupons as well as a payment of face
value at maturity. Treasury bonds are long-term obligations that pay their face value at
maturity and pay fixed semiannual coupons.

3. The U.S. Treasury sponsors the STRIPS program, where Treasury bonds and notes are
broken down into principal strips, which represent face value payments, and coupon strips,
which represent individual coupon payments. Since each strip created under the STRIPS
program represents a single future payment, strips effectively become zero coupon bonds.

4, Several federal agencies are authorized to issue securitiesdirectly to the public. Bondsissued
by U.S. government agencies have a credit quality almost identical to U.S. Treasury issues.
Government agency notes and bonds are attractive to many investors because they offer
higher yieldsthan comparable U.S. Treasury securities. However, the market for agency debt
isless active than the market for U.S. Treasury debt and investors are potentially subject to
state income taxes on agency debt interest, while U.S. Treasury debt interest is not subject
to state taxes.

5. Another largemarket for government debt i sthe market for municipal government debt. Total
municipa debt outstanding currently exceeds $2 trillion divided among amost al of the more
than 80,000 state and local governmentsin the United States. Individual investors hold about
half of thisdebt, whiletheremainder isroughly split equally between holdings of property and
casualty insurance companies and commercia banks.

6. Municipal notesand bondsareintermediate- tolong-term interest-bearing obligations of state
and local governments or agencies of those governments. Municipal debt iscommonly called
the tax-exempt because the coupon interest is usually exempt from federal incometax, which
makes municipal bonds attractive to investorsin the highest income tax brackets. However,
yieldson municipal debt arelessthan yields on corporate debt with similar features and credit
quality, thus eliminating much of the advantage of the tax exemption.
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7. Most municipal bonds pay a constant coupon rate, but some municipa notes pay variable
coupon rates that change according to prevailing market interest rates. Also, acall provision
isastandard feature of most municipal bond issues. A call provision allows an issuer to retire
outstanding bonds before they mature. When the bond is called, each bondholder receivesthe
bond's call price in exchange for returning the bond to the issuer.

8. There are two basic types of municipal bonds: revenue bonds and general obligation bonds.
Revenue bonds, congtituting the bulk of al outstanding municipal bonds, are secured by
proceeds collected from the projectsthey finance. General obligation bonds, which areissued
by al levels of municipal governments, are secured by the general taxing powers of the
municipalities issuing the bonds.

9. As part of the process for issuing municipa bondsto the public, arating agency is paid afee
to assign a credit rating to a new bond issue. In the last two decades, it has become
increasingly common for municipalitiesto obtain bond insurance for new bond issuesthrough
an insurance policy written by a commercial insurance company. With bond insurance, the
credit quality of the bond issue is determined by the financia strength of the insurance
company, not the municipality aone.

Key terms

face value general obligation bond (GOs)
discount basis serial bond

imputed interest term bond

coupon rate put bond

STRIPS variable-rate note

zer o coupon bond revenue bond

yield tocall (YTC) hybrid bond

bid-ask spread default risk

stop-out bid insured municipal bond

call provision private activity bond
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Get Real!

This chapter covered government bonds, alarge and important market. How should you
put your knowledgeto work?Begin by purchasing (in asimulated brokerage account) the
various types of government securities that are out there. Observe their relative price
movements over time.

Y ou should also learn more about buying Treasury securities. A great place to go isthe
Bureau of Public Debt’ swebsite, www. publicdebt.treas.gov. There you can examineand
download the forms needed to bid in the regular auctions; you can obtain the current
auction schedule; and you can inspect the results of previous auctions. Y ou can also read
about the TreasuryDirect program, which is probably the most convenient and least
expensive way of purchasing Treasury issues.

Beyond this, you will find that there are special Treasury securitiesthat wedid not discuss
in the chapter such as SLGS (“dugs’). Take a few minutes to read up on these less
commonly encountered securities. You will also find detailed information about savings
bonds.

If you try to purchase municipal bonds in a smulated brokerage account, you may find
that you are not able to. The reason is that the market for municipals is so thin for any
given issue that getting the needed price information isn't possible. The important
practical implication isthat the same municipa bond may be quoted at different prices by
different dedlers, so it pays to shop around. Also, if you ever wanted to sell a municipal
issue, you would find that the lack of liquidity of the vast majority of issues|eadsto very
large bid-ask spreads. Municipal bonds are thus best suited for buy and hold investors.
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STOCK-TRAK FAST TRACK

TRADING GOVERNMENT BONDS WITH STOCK-TRAK

U.S. Treasury bonds are avilable for trading through your Stock-Trak account. The list of
available bonds changes from time to time and you should consult the Stock-Trak website
(www.mhhe.com/cj) for the most recent list. Ticker symbols for Treasury bonds are not necessary
to submit buy and sell orders. However, specia ticker symbols are used by Stock-Trak to identify
Treasury bonds in you account statements. The following is asample of some U.S. Treasury bonds

and their Stock-Trak ticker symbols:

Ticker Description Explanation
B-T0O67 Jul 06 7 7 percent coupon, July 2006 maturity
B-T266 Feb 26 6 6 percent coupon, February 2026 maturity

Since all Treasury bonds are free of default risk, the only factors that affect their prices are related
to the structure of interest ratesin the economy. If you expect interest rates to increase, then you can
benefit from the resulting fall in bond prices by short selling bonds. On the other hand if you expect

interest rates to decrease, you should buy bonds and wait for the resulting increase in bond prices.

STOCK-TRAK EXERCISES

1. Buy the longest- and shortest-maturity Treasury issues in equal dollar amounts. Observe
which yields the greatest return over your investment period.

2. Invest equal amountsin similar-maturity Treasury bonds and corporate bonds. What is their

yield spread? Observe which provides the highest return over your investment period.
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3.

If buying and selling Treasury bonds seemstoo conservative, you can get more bang for your
buck by trading futures contracts on Treasury bonds. The futures contract on the 30-year
T-bond hastheticker symbol US and only requires a$2,000 margin deposit for acontract on
a$100,000 bond. If this high-powered form of T-bond trading interestsyou, then refer to the

Stock-Trak section in Chapter 16 for details.
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Chapter 12

Government Bonds
Questions and Problems

Review Problems and Self-Test

1.

Treasury Yields A callable Treasury bond’s price is 140:25. It has a coupon rate of 10
percent, makes semiannual payments, and maturesin 21 years. What yield would be reported
in the financia press?

Equivalent Yields A particular investor faces a40 percent tax rate. If aAA-rated municipa
bond yields 4 percent, what must a similar taxable issue yield for the investor to be impartial
to them?

Answers to Self-Test Problems

1.

First, note that thisis a callable issue selling above par, so the yield to call will be reported.
All callable Treasury bonds are callable at face value five years before they mature. Thus, to
caculate the yield to call all we have to do is pretend the bond has 16 years to maturity
instead of 21. We therefore have a bond with a price of 140.78125 (after converting from
thirty-seconds), a coupon of 10 percent paid semiannually, and amaturity of 16 years (or 32
periods). Verify using the standard bond formula from Chapter 10 that the semiannual yield
to cal is 3 percent, so the reported yield would be 6 percent.

The equivaent taxable yield is the municipa yield “grossed up” by one minus the tax rate:
4%/(1 - .40) = 6.67%.
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Test Your 1Q (Investment Quotient)

1.

Zero coupon bond What isthe yield to maturity (Y TM) on a zero-coupon bond?

the interest rate realized if the bond is held to maturity
the interest rate realized when the bond is sold

the coupon yield for an equivaent coupon bond
afixed rate when the bond is issued

oo oo

Treasury notes The coupon rate for a Treasury note is set

a the same for al Treasury note issues

b. by aformula based on the size of the Treasury note issue
C. according to prevailing interest rates at time of issuance
d. according to the supply and demand for money

Treasury bonds What is the dollar value of a U.S. Treasury bond quoted at 92:24?
(1990 CFA exam)

a $922.75
b. $922.40
c $927.50
d indeterminable

Treasury bills  Treasury bills are sold on a discount basis, meaning that the difference
between their issued price and their redemption valueis

the samefor al T-bill issues

the imputed interest on the T-bill
never less than the issued price

the bond equivalent yield for the T-hill

oo oo

Treasury auctions Which of the following statements about single-price Treasury auctions
isfase?

competitive bidders pay the stop-out bid

non-competitive bidders pay the stop-out bid plus a small premium
non-competitive bidders pay the stop-out bid

al of the above aretrue

oo oo
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Savings Bonds Theinterest rate on Series| Savings Bondsis reset every six months as

a 90 percent of the rate on newly issued 5-year T-notes

b. 90 percent of the rate on newly issued 5-year T-notes plus the recent inflation rate
C. afixed rate plus the recent inflation rate

d. an adjustable rate plus the recent inflation rate

Agency Bonds  Which statement applies to a bond issued by an agency of the U.S.
Government? (1992 CFA exam)

a it is exempt from the federal income tax on interest

b. it becomes a direct obligation of the U.S. Treasury in case of default

C. it is secured by assets held by the agency

d. none of the above

Agency Bonds Which istrue for bonds issued by all agencies of the U.S. government?
(1989 CFA exam)

a they become direct obligations of the U.S. Treasury

b. they are secured bonds backed by government holdings

C. they are exempt from federal income tax

d. none of the above

Municipal Binds Which of the following constitutes the bulk of all outstanding municipal
bonds?

a revenue bonds

b. genera obligation bonds

C moral obligation bonds

d private activity bonds

Revenue Bonds A revenue bond is distinguished from a general obligation bond in that
revenue bonds have which of the following characteristics? (1990 CFA exam)

a

b.

they are issued by counties, special districts, cities, towns and state-controlled
authorities, whereas genera obligation bonds are only issued by the states themselves
they aretypically secured by limited taxing power, whereas general obligation bonds
are secured by unlimited taxing power

they are issued to finance specific projects and are secured by the revenues of the
project being financed

they have first claim to any revenue increase of the tax authority issuing
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11. Insured Municipal Bonds Which of thefollowing isnot amethod used by municipal bond
insurers to manage default risk?

a only insure bonds from municipalities with a good credit rating

b. diversify default risk by writing insurance policies for municipalities spread across a
wide geographic area

C. maintain substantial investment portfolios as a source of financial reserves

d. al of the above are used to manage default risk

12. Insured Municipal Bonds Which one of the following generaly is not true of an insured
municipal bond? (1991 CFA exam)

a The price on an insured bond is higher than that on an otherwise identical uninsured
bond

b. The insurance can be canceled in the event the issuer failsto maintain predetermined
quality standards

C. The insurance premium is a one-time payment made at the time of issuance

d. The insurance company is obligated to make all defaulted principal and/or interest
payments in a prompt and timely fashion

13. Taxable Equivalent Yield A municipa bond carries a coupon of 6 3/4 percent and is
trading at par To ataxpayer in the 34 percent tax bracket, what would the taxable equivalent
yield of this bond be? (1992 CFA exam)

a 4.5 percent

b. 10.2 percent
C. 13.4 percent
d. 19.9 percent

14, Taxable Equivalent Yield A 20-year municipa bond is currently priced at par to yield
5.53 percent. For a taxpayer in the 33 percent tax bracket, what equivalent taxable yield
would this bond offer? (1991 CFA exam)

a 8.25 percent

b. 10.75 percent

C. 11.40 percent

d. none of the above
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Taxable Equivalent Yield The coupon rate on atax-exempt bond is 5.6 percent, and the
coupon rate on a taxable bond is 8 percent. Both bonds sell at par. At what tax bracket
(margind tax rate) would an investor be indifferent between the two bonds?
(1994 CFA exam)

a 30.0 percent
b. 39.6 percent
C. 41.7 percent
d. 42.9 percent

Questions and Problems

Core Questions

1. BillsversusBonds What are the key differences between T-bills and T-bonds?

2. Notesversus Bonds What are the key differences between T-notes and T-bonds?

3. Zeroes What two Treasury securities are zeroes?

4. Spreads What aretypical spreadsfor T-notes and T-bonds? Why do you think they differ
from issue to issue?

5. Agenciesversus Treasuries From an investor’'s standpoint, what are the key differences
between Treasury and agency issues?

6. MunicipalsversusTreasuries Fromaninvestor’sstandpoint, what arethe main differences
between Treasury and municipal issues?

7. Serial Bonds What are seria bonds? What purpose does this structure serve?

8. VRNs In the context of the muni market, what are variable rate notes? What is likely true
about their risks as compared to those of ordinary issues?

9. Revenues versus General Obligation Munis What is the difference between a revenue
bond and a general obligation bond?

10.  PrivateActivity Munis What isa private activity muni? What type of investor would be

interested?
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I ntermediate Questions

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Treasury Prices A Treasury issueisquoted at 127:23 bid and 127:25 ask. What isthe least
you could pay to acquire a bond?

Treasury Prices A noncallable Treasury bond has a quoted yield of 6.4 percent. It has a
6 percent coupon and 12 years to maturity. What is its price?

Treasury Yields InFigure 12.2, locate the Treasury bond with the longest maturity (this
isthe so-called bellwether bond). Verify that, given the ask price, thereported yieldiscorrect.

Callable Treasury Bonds Examine the yields on the callable issues in Figure 12.2 that
mature in 2014. Why do think the yields are so much smaller than those reported for the
noncallable issues maturing in 2015?

Tax Equivalent Yields A taxable corporate issue yields 7 percent. For an investor in a 28
percent tax bracket, what is the equivalent aftertax yield?

Tax Rates A taxableissueyields 8 percent, and asimilar municipal issue yields 6 percent.
What is the critical marginal tax rate?

Treasury versus Municipal Bonds Treasury and municipal yields are often compared to
calculate critical tax rates. What concerns might you have about such a comparison? What
do you think is true about the calculated tax rate?

Callable Treasury Bonds For acallable Treasury bond selling above par, isit necessarily
true that the yield to call will be less than the yield to maturity? Why or why not?

Callable Agency Issues For acalable agency bond selling above par, isit necessarily true
that the yield to call will be less than the yield to maturity? Why or why not?

Callable Treasury Bonds Locate the callable bond with a fina maturity of Nov 2014 in
Figure 12.2. Verify that the reported yield is correct given the ask price of 154:21.
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Chapter 12

Gover nment Bonds
Answers and solutions

Answersto Multiple Choice Questions

WCoNoOOA~WDN R
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Answersto Questions and Problems

Core Questions

1. T-bills are pure discount, zero-coupon instruments with original maturities of ayear or less.
T-bonds are straight coupon bonds with original maturities greater than ten years. A small
number of T-bonds are callable.

2. The main differenceisthat T-notes have original maturities of ten years or less. Also, a
small number of T-bonds are callable, but no notes are.

3. T-billsand STRIPS.

4. Spreads are generaly in the range of one to six ticks, where atick is 1/32. The main reason
that some issues have narrower spreads are that some are much more heavily traded. In
particular, the most recently auctioned issues of each maturity (called the® on-the-run” issues)
dominate trading and typically have relatively narrow spreads.
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5.

10.

Agencies have dightly more credit risk. They are subject to state taxes, they have a variety
of call features, and they arelessliquid (and have wider spreads). Thesefactorstrandate into
asomewhat higher yield. Agencies offer a wider variety of maturities and bond typesaswell.

Treasuries are subject to federal taxes, but not state and local taxes. Munis are tax-exempt
at the federal level. They are usually exempt at the state level only within the issuing state.
Munis can have significantly greater default risk, and they are, for the most part, much less
liquid. Munis are generally callable whereas most Treasuries are not.

Seria bonds are bond issues which feature a series of maturity dates, meaning that the entire
issue does not come due at once. This structure reduces the chance of a“crisis at maturity”
in which the issuer cannot obtain the funds needed to pay off the entire issue in one shot.

Variable rate notes (VRNS) are munis with floating coupons.

A general obligation (GO) muni is backed by the full faith and credit (i.e., the taxing power)
of theissuer. A revenue bond is backed only by the revenue produced from a specific project
or activity.

A private activity muni is a taxable muni. They are issued to finance activities that do not
qualify for tax-exempt status. Since they have no tax preference, they are ordinary bonds
much like corporate bonds and appeal to similar investors.

I ntermediate Questions

11.

12.

13.

14.

The minimum face value is $1,000. You must pay the ask price of 127:25, or 127.78125
percent of face. This amountsto $1,277.8125

Thisisastraight bond valuation just likethosein Chapter 10. Using the standard bond pricing
formula, verify that the answer is $966.84724 per $1,000 face. The price would be quoted at
96:22.

Thisisastandard yield to maturity calculation just like those in Chapter 10. The bellwether
issuematuresin 30 years. It' sask priceisquoted at 99:11, or $993.4375 per $1,000 face. The
coupon rate is 5.25 percent, paid semiannually. Given this information, check that the yield
isin fact 5.2939 percent. Note however that it is important here that the bellwether bond
maturesin almost exactly 30 years. The standard bond pricing formulaimplicitly assumesthat
the first coupon payment is six months away. When this is not true, a modification is
necessary to account for the fractional period.

These issues are selling well above par, so they will likely be called in 2009 absent a
tremendous shift in interest rates. Their yieldsto call arereported, and theseyieldsreflect the
fact the bonds probably will mature early.



15.

16.

17.

18.

19.

20.
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The equivaent after-tax yield is (1 - .28) multiplied by 7, or 5.04 percent.
The margina tax rateis 1 - .06/.08 = 25%.

To acertain extent, it’s an apples and oranges issue. Munis are much less liquid, have greater
default risk, are generaly callable fairly early in their lives, and may be subject to state taxes.
Thesefactorsincrease muni yields. Asaresult, when critical tax rates are calculated, they are
likely to be too low. A better approach is compare munis to corporate bonds with similar
features and risks. An even better approach is to compare taxable and nontaxable munis.

It istrue. Thereason isthat Treasuries are callable at par. Going back to Chapter 10, if two
premium bonds have the same price and the same coupon rate, but different maturities (i.e.,
the call date and the final maturity date), the one with the shorter maturity hasthe lower yield.
This has to be true because of the “pull to par,” i.e., the fact that for agiven yield apremium
bond' s price will decline as maturity approaches.

It isnot true in general because agency securities are frequently callable at prices above par;
it may well be that the yield to call is greater for issues selling moderately above par.

Once we recognizethat thisisapremiumissue, soitsyield to call isreported, thisisastraight
yidd to maturity calculation. We just pretend the issue matures in 2009. The price is
$1,543.75 per $1,000 face; the coupon rate is 11.75 percent. It maturesin 11 years. Verify
that the calculated yield is actually 5.1975, which rounds to 5.20, or one basis point higher
than reported. The reason is that the price is rounded to nearest 32" after the yidd is
calculated, so it is often not possible to precisely check the numbers.



Table 12.1 Zero coupon bond prices - $10,000 face value

Bond maturity
Yield to
maturity (%) 5years 10years 20years 30years

3.0 8616.67 7424.70 5512.62 4092.96
3.5 8407.29 7068.25 4996.01 3531.30
4.0 8203.48 6729.71 4528.90 3047.82
45 8005.10 6408.16 4106.46 2631.49
5.0 781198 6102.71 3724.31 2272.84
5.5 7623.98 581251 3378.52 1963.77
6.0 7440.94 5536.76 3065.57 1697.33
6.5 7262.72 5274.71 2782.26 1467.56
7.0 7089.19 5025.66 2525.72 1269.34
7.5 6920.20 4788.92 2293.38 1098.28
8.0 6755.64 4563.87 2082.89 950.60
8.5 6595.37 4349.89 1892.16 823.07
9.0 6439.28 4146.43 1719.29 712.89
9.5 6287.23 3952.93 1562.57 617.67
10.0 6139.13 3768.89 1420.46 535.36
10.5 5994.86 3593.83 1291.56 464.17
11.0 5854.31 3427.29 1174.63 402.58
11.5 5717.37 3268.83 1068.53 349.28
12.0 5583.95 3118.05 972.22 303.14
12,5 5453.94 2974.55 884.79 263.19
13.0 5827.26 2837.97 805.41 228.57
13.5 5203.81 2707.96 733.31 198.58
14.0 5083.49 2584.19 667.80 172.57
145 4966.23 2466.35 608.29 150.02
15.0 4851.94 2354.13 554.19 130.46



Table 12.3 City of Bedford Falls General Obligation Bonds

| ssue amount

| ssue date
Maturity date

Par value
Coupon rate
Coupon dates
Offering price
Yield to maturity

Call provison

Call price

Trustee

Sinking fund

$50 million

12/15/99
12/31/29

$5,000

6 percent
12/31, 6/30
100

6 percent
Callable after
12/31/09

100

Potters Bank of
Bedford Falls
$2.5 million
annua par
redemptions after
12/31/09

Bond issue represents a total face value amount
of $50 million.
Bonds offered to public on December 15, 1999.

All remaining principal must be paid at maturity
on December 31, 2029.

Each bond has a face value of $5,000.
Annual coupons of $300 per bond.
Semiannual coupons of $150.

Offer price is 100 percent of par vaue.
Based on stated offer price.

Bonds are call-protected for 10 years.

Bonds are calable at par value.

The trustee is appointed to represent the
bondholders and administer the sinking fund.
City must redeem at par value $2.5 million of
the bond issue each year beginning in 2010.




Table 12.4 Municipal Bond Credit Ratings

Standard & Poor's Moody's Fitch

Investment-Grade Bond Ratings

AAA Aaa AAA
AA Aa AA

A A A

BBB Baa BBB

Speculative-Grade Bond Ratings

BB Ba BB

B B B

CCC Caa CCC
CC Ca CC

Extremely Speculative-Grade Ratings

C C C

D DDD

DD, D

Rating Description

Highest credit quality
High credit quality

Good credit quality
Satisfactory credit quality

Speculative credit quality
Highly speculative quality
Poor credit quality
Probable default

Imminent default
In default




Investment Updates (WSJ 5/29/96)

Zero-Coupon Bonds Offer Safety Net

YOUR

MONEY

MATTERS

By VaxEessa O’CoNNELL
Staff Reporter of THE WALL STREET JOURNAL

With stock prices at dizzying levels,
many individual investors are understand-
ably nervous about keeping their balance if
the long bull market suddenly stumbles.

But the traditional safety-net strategy
of shifting some money into certificates of
deposit and conventional bonds, or simply
putting new money into such fixed-income
investments, can seem fairly ho-hum.

For people looking for added security
but with a touch of pizazz, some advisers
are recommending long-term zero-coupon
Treasury bonds, or “strips,” as they are
known.

Strips, which are created by investment
firms that split Treasury bonds from their
coupon payments, are sold at deep dis-
counts to their face value. They don’'t make
periodic interest payments. Instead, their
value builds over the years, guaranteeing
4 predetermined compound rate of return
{o investors who hang on until maturity.

Along the way, prices of zero-coupon
bonds can gyrate violently, rising sharply
when interest rates fall and plunging when
rates rise.

| The Ups and Downs

i -Annual return on a new 20-year zerc-coupon -
Treasury bond purchased with a yield 6f 7%

- and sold after one, three or five years when
interast rates have falien or risen.

GAINALOSS AT -

. GAIN AT

{ - TIME HELD 6.5% YIELD 8% VIELD

| ‘Gne year 21% 7%
Three years 11 3

Five years 9 5

f Sowree; The Leuthold Group

But for investors who can afford to wait
out the price dips, the prospect of hand-
some profits if rates drift lower makes
zeros a safety net with the bounce of a
trampoline. ‘“Your downside is protected,
but your upside is unknown,” says James
E. Wilson, a Columbia, 8.C., financial
planner.

The best time to invest in strips is just
after the bond market gets pummeled,
when prices are low and yields are high.
But even at today’s prices, Treasury strips
could deliver higher returns than stocks
during the next few years, with considera-
bly less risk, argues James Floyd, senior

. research analyst at Leuthold Group in

Minneapolis.
Suppose you want at least $100,000

when you retire 20 years from now. You
can buy 100 20-year Treasury strips, each
with a face value of $1,000. Your cost: about
$25,000, including a broker’s markup of
some $675. Your yield would be about 7%.

If rates drop this year, with new strips
yielding 6.5%, you could sell yours, pocket-
ing a 21% gain.

Of course, if interest rates rocket
higher, with new strips yielding 8%, you
would lose 7% if you sold. But even that
would hurt less than a 10% to 35% plunge in
the stock market, which Mr. Floyd figures
is as much as stock prices could fall.

And if you held the strips until they
matured — or until rates fell again — you
would be guaranteed to gain. Stocks offer
no such assurance.
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Figure 12.2 U.S. Treasury Securities

TREASURY BONDS, NOTES & BILLS

Tuesday, November 17, 1998
Representative and Indicative Over-the-Counter quotations based on $1 million
or more.

Treasury bond, note and bill quotes are as of mid-afternoon. Colons in
bond and nofe bid-and-asked quotes represent 32nds; 101:01 means 101 1/32. Net
changes in 32nds. Treasury bill quotes in hundredths, quoted in terms of a
rate discount. Days to maturity calculated from settiement date. All vields are
to maturity and based on the asked quote. Most recently auctioned freasury bonds
andnotes, and current 13-week and 26-week bilis are boldfaced. For bonds callable
prior to maturity, vields are computed to the earliest call date for Issues quoted
above par and to the maturity date for issues quoted below par. n-Treasury note.
I-Inflation-indexed. wi-When issued. iw-Inflation-indexed when Issued; daily
change is expressed in basis points.

Source: Dow Jones/Cantor Fitzgerald.

U.S. Treasury strips as of 3 p.m. Eastern time, also based on transactions of $1
miltion or more. Colons in bid-and-asked quotes represent 32nds; 99:01 means
99 1/32. Net changes in 32nds. Yields calculated on the asked quotation. ci-stripped
coupon interest. bp-Treasury bond, stripped principal. np-Treasury note, stripped
principal. For bonds callable prior fo maturity, vields are computed to the
g;rliesf call date for issues quoted above par and to the maturity date for issues

ow par.

Source: Bear, Stearns & Co. via Street Software Technofogy Inc.

GOVT. BONDS & NOTES U.S. TREASURY STRIPS

Maturity Ask i Ask
Rate Mo./Yr. Bid Asked Chg, Yid. Mat, Type Bid Asked Chg. Yid.
1094 Aug 05  132:28133:02 -5 4.93 May 19 ci 31112 3118~ 5 5.7
57/8 Nov 05n 106:04 106:06 -4 4.82 Aug 19 ci 30:29 3103 - 5 572
55/8 Feb06n 104:22104:24 -6 4.84 Aug 19 bp 31:00 3106 - 5 570
93/8 Feb 06 126:27127:01 -6 4.9 Nov 19 ci 30:15 30:21 -~ 6 S5.7%
67/8 May 060 112:01 112:05 -7 4.92 Feb 20 ci 30:01 30:07 - 5 571
7 Jul 06n  112:25112:29 -7 4.95 Feb 20 bp 30:05 30:11 -~ 4 570
6/2 Oct0én 109:27109:31 -6 4.96 May 20 ci 29120 29:26 — 5 5.7%
/e Jan 071 96:24 96:25 -5 3.84 May 20 bp 29:23 29:29 . — 5 570
6'/4 Feb0/n 108:20 108:22 -6 4.95 Aug 20 ci 29:06 29:12 - 5 571
75/8 Feb 0207 107:27107:29 -4 4.95 Aug 20 bp 29:09 29:15 -~ 5 570
&5/ May 07n 1M1:03110:07 -6 4.9 Nov 20 ci 28:25 28:31 - 5 S5.71
61/8 Aug 07n 107:27107:29 -7 5.00 Feb 21 ci 28:12 28:18 — 5 57
77/8 Nov 02407 110:16 110:20 -4 4.9 Feb 21 bp 28:18 28:24 — 5 568
¥/s Jan08i  98:16 98:177 -2 3.82 May 21 ci 28:01 28:07 - 5 5.7
5/2 Feb08n 104:08104:10 -6 4.9) May 21 bp 28:04 28:10 — 5 5.69
55/a May 08n  105:02 105:03 -7 4.95 Aug 21 ci 27:22 2708 - 5 570
83/s Aug 03-08 114:11 114:15 -4 4.92 Aug 21 bp 27:26 27:31 — 4 5.8
43/a Nov08n 98:31 99:00 -7 4.88 Nov 21 ci 27:12 27:17  —~ 5 5.9
83/a Nov 03-08 116:22 116:26 -2 4.9} Nov 21 bp 27:15 27:21 — 5 5.67
9/ May 04-09 119:19 119:23 -7 4.98 Feb 22 ci 26:31 27:05 -~ 5 5.9
103/ Nov 0409 127:14127:20 -7 4.98 May 22 i 26:21 26:27 -~ 5 5.68
1N3%/4 Feb 05-10 135:19 135:25 -6 5.01 Aug 22 ci 26:11 26117 — 5 567
10 May 05-10 127:03 127:09 -7 5.2 Aug 22 bp 26:18 26:24 - 5 5.63
123/4 Nov 05-10 144:23 144:29 -8 5.05 Nov 22 ci 26:01 26:07 - 5 5.66
137/ May 06-11 154:05154: 11 9 5.07 Nov 22 bp 26:05 26:11 -~ 5 5.4
4 Nov 06-11 157:25 157:31 -7 5.08 Feb 23 ci 25:23 25:29 - 5 5.65,
103/ Nov 07-12 137:05 137:11 -6 5.14 Feb 23 bp 25:30 2:04 - 5 5.61
12 Aug 08-13 151:15 151:21 -8 5.18 May 23 ci  25:12 25:18 -~ 5 5.65
13V/4 May 09-14 164:11 164:17 -5 5.19 Aug 23 c¢i  25:02 25:08 -— 5 5.4
121/2 Aug 09-14 159:09 159:15 8 5.20 Aug 23 bp 25:18 25:24 — 5 556
113/4 Nov 09-14 154:06 154:12 -8 5.19 Nov 23 c¢i 24:23 24:29 — 5 564
Wi/e Feb 15  164:04 164:10 -16 5.30 Feb 24 ci  24:11 24:17 — 5 5465
105/8 Aug 15  157:15157:21  -16 5.36 May 24 ci  24:02 24:08 -~ 4 5.64
97/8 Nov 15 149:02 149:08 -14 5.41 Aug 24 ci  23:25 23:31 -~ 4 5.8
94 Feb 16  141:30 142:04 -12 5.45 Nov 24 c¢i 23:16 23:22 - 4 5.62
74 May 16 119:26120:00 -10 5.46 Nov 24 bp 23:24 23:30 — 5 5.58
71/2 Nov 16 122:23122:29 -9 5.48 Feb 25 c¢i 23:13 23:18 — 4 558
8/4 May 17 137:18137:24 -10 5.48 Feb 25 bp 23:17 23:22 - 5 556
87/ Aug17 139:08139:34 -8 5.48 May 25 ci  23:03 23:09 - 4 5.58
9'/s May 18 143:01 143:07 -10 5.49 Aug 25 i  22:26 23:00 - 4 557
9 Nov 18 142:01 142:07 -10 5.49 Aug 25 bp 22:29 23:03 — 4 5.56
87/s Feb19  140:24140:30 -8 5.50 Nov 25 «ci 22:18 22:23 — 4 557
8Y/s Aug19 131:30132:04 -7 5.5 Feb 26 ci 22:04 22:10 — 4 559
812 Feb20 137:01137:07 -7 5.51 Feb 26 bp 22:15 22:21 — 4 553
8%/4 May 20  140:13140:19 9 5.51 May 26 c¢i 21:27 22:01 -~ 4 5.58
8%/4 Aug 20  140:20140:26 -7 5.5) Aug 26 ci  21:19 21:24 - 4 5.57
77/8 Feb21  129:31130:05 -7 551 Aug 26 bp 21:22 21:27 — 4 5.56
8l/e May 21 133:11133:17 -7 5.51 Nov 26 ¢i 21:09 21:35 — 4 557
81/ Aug21 133:15133:21 9 5.5 Nov 26 bp 21:12 21:118 - 4 556
8 Nov 2l  132:05132: 11 -7 5.50 Feb 27 ci  20:29 21:03 -~ 4 559
/¢ Aug22 - )22:25122:31 8 5.5) Feb 27 bp 21:06 2L:11 — 4 554
75/8 Nov22 127:30128:04 -6 5.50 May 27 ¢ 20:26 21:00 — 4 5.55
778 Feb23 "121:14121:20 -7 550 Aug 27 ci  20:26 20:31 -~ 4 5.51
674 Aug2d  10:04110:08 -7 5.49 Aug 27 bp 20:30 21:03 — 4 549
72 Nov24 127:17127:23 -6 549 Nov 27 ci 21:05 21:11 — 4 540
7578 Feb25 129:12129:18 -6 5.49 Nov 27 bp 2106 21:12 - 4 539
6778 Aug25 119:06 19:10 6 5.49
6 Feb26 107:09107:11 -5 548
64 Aug26 MN7:241N7:28 6 5.49
672 Nov26 114:11114:15 -5 5.48
65/ Feb27  116:09116:13 -4 5.48
6%/8 Aug27  113:02 113:06 -5 5.46
68 Nov27  110:03110:07 -3 542
35/8 Apr 281  98:07 98:08 .... 3.72
5172 Aug28  102:15102:16 6 5.33
5'74 Nov 28 99:10 9911 -8 5.9

TREASURY BILLS
Days

to
Maturity Mat. Bid Asked Chg. Yid.

Nov 1998 1 3.95 3.87 +0.17 3.92
Nov 27/98 9 330 3.22 —014 327
Dec 03°98 15 3.16 3.08 —022 3.13
Dec 1098 22 3.81 373 -0.18 3.79
Dec 1798 29 346 3.38 -0.20 3.44
Dec 2498 36 4.00 3.96 —0.14 4.03
Dec 31798 43 3.94 390 -019 397
Jan 07’99 50 4.06 4.02 -0.11 4.10
Jan 1499 57 4.08 4.04 -0.10 4.12
Jan 2199 64 435 433 031 4.42
Jan 28799 71 427 425 —0.08 435
Feb 04°99 78 435 4.33 —0.09 4.43
Feb 1199 85 4.33 431 -0.09 4.4]
Feb 1899 92 434 433 006 444
Feb 2599 99 431 429 -0.09 440
Mar 0499 106 4.33 431 —0.10 4.43
Mar 119 113 432 430 —0.09 4.42
Mar 18°99 120 4.35 433 —0.06 4.45
Mar 25799 127 432 430 —0.08 4.43
Apr 0199 134 435 433 —0.07 4.46
Apr 0899 141 435 433 —0.07 4.47
Apr 1599 148 436 434 —0.06 4.48
Apr 2299 155 436 434 —-0.06 4.48
Apr 29°99 162 435 433 —0.06 4.48
May 06°99 169 434 432 —0.07 4.47
May 1399 176 433 4.31 —0.08 4.46
May 2099 183 4.35 434 ... 450
May 2799 190 4.35 433 —0.06 4.49
Jun 24°99 218 426 4.24 —0.05 4.40
Jul 22'99 246 4.34 432 —0.08 4.49
Aug 1999 274 433 431 —0.10 4.48
Sep 1699 302 433 431 -0.07 449
Oct 14799 330 433 431 —0.06 4.50
Nov 1299 359 4.28 4.27 —0.06 4.47

INFLATION-INDEXED

TREASURY SECURITIES
Accr,
Rate Mat. Bid/Asked Chg.*YId. Prin.
3.625 07/02 99-18/19 +07 3.733 1021
3375 0107 96-24/25 — 05 3.805 1032
3.625 01/08 98-16/17 - 02 3.803 1012
3.625 04/28 98-07/08 .... 3.723 10N
*-Y1d. to maturity on accrued principal.
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Figure 12.4 Agency Securities
GOVERNMENT AGENCY ISSUES

Tuesday, November 17, 1998

Over-the-Counter mid-afternoon quotations based on large
transactions, usually $1 million or more. Colons in bid-and-
asked quotes represent 32nds; 101:01 means 101 1/32.

All yields are calculated to maturity, and based on the
asked quote. * - Callable Issue, maturity date shown. For is-'
sues callable prior to maturity, vields are computed to the
earliest call date for issues quoted above par, or 100, and to
the maturity date for issues below par.

S?urce: Bear, Stearns & Co. via Street Soffware Technol-
ogy Inc.

Federal Home Loan Bank World Bank Bonds
Rate Mat. Bid Asked YId. | Rate Maf. Bid Asked Yid,

3-04* 100:01 100:07
6-05* 100:04 100:10
7-07* 101:21 101:27
8-07* 101:29 102:03

GNMA Mige, Issues Nov98
Rate Mat. Bid Asked Yid.
5.50 30Yr 96:13 96:15 6.00

539 199 100:03100:05 4.41{ 8.38 10-99 103:06 103:09 4.45
930 199 100:26100:29 4.20| 813 301 107:21107:25 4.49
St 1% 1007 10056 43| 675 100 10430 105102 459
550 6% 10mioe 10900 saal 1238 10402 124:08 124:14 5.35
6.11 699 100:24100:27 4.68 | 525 9-03 102:05102:11 4.70
8 Iy mEL I8 fx e et 1o
560 7- 5. 63 8 : 116 5.
5.66 7-99* 100:05 100108 3.40{ 8.25 9-16 125:28126:04 5.86
626 899 100:28 100:31 4.84 | 8.63 10-16 130:00 130:08 5.87
8.60 899 102:22102:25 482 | 9.25 717 137:27138:03 5.86
5.87 1099 100:26 100:20 4.83| 7.63 123 124:14124:22 5.73
.38 10-99 103:03 103:06 4.83 | 8.88 3-26 139:00 139:08 595
5.00 mgg' 183:21 1% (214 4.33
5.80 1199 100:24100:27 4.89 { Financing Corporation
1, e Joa:h) &77| Rate Mat.” Bid Asked Yid.
L oL 371 070 10-17 149:30 150:06 6.16
- 100 223 4851 “o'80 11-17 145:20 145:28 5.79
578 500° 100:13100:16 476 | 50 Lyid (aies 0t ol
6.18 10-00+ 100: 14 100:17 479} g'gg 418 145113 145'21 5.84
6.00 11-00* 100:06 100:09 3.75 | 1900 518 147:07 147:15 5.8
562 101 101:20101:23 476 | 090 28 ML AT O
591 101 100:00100:03 587 { 02 g 2 el o8
558 201+ 99:30100:02 535 | 208 1B M0l 140 3
607 601+100:02100:06 376 | 230 1208 19850 MG 380
600 801 100:05100:09 1731 ggs 319 14405 14413 5.88
520 901 100:02100:06 512 265 313 2:0 14403 388
O oo tonioa >oa| 90 €19 135118 135126 5.95
257 103 101:00 101:06 505 | 860 919 131:11131:19 5.94
625 103+ 99:26 100:00 6.23 Inter-Amer. Devel. Bank
42 108 102:01102:07 482 | Rate Mat. Bid Asked Yid
282 ;3833. }%;Mlgg;m :;2;‘, 703 999 101:30 102:01 4.66
6.27 2-03% 100:06 100:12 4.58 8.50 5-01 106:28 107:00 5.41
57 2.03* 100- ‘06 418 | 613 3-06 105:22105:28 515
627 205 100:00 )%0: 238 €63 307 1090610912 522
o i 251 | 1225 1208 150:09150:17 S.61
X : Ry 83 609 125:23 125:31 5.58
576 643 1031210318, 4.88 328 909 122:29 123:05 5.52
225 333 }8}% }8%:3; 2‘,’3 850 311 124:18 124:26 5.67
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Figure 12.5 Municipal Securities

TAX-EXEMPT BONDS

Representative prices for several active tax-exempt revenue and refunding bonds, based on institutional trades.

Changes rounded to the nearest one-eighth. Yield is to maturity. n-New. Source: The Bond Buyer.
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Investment Updates (WSJ 6/24/93)

PuertoRicoSells Municipal Bonds,

Including ‘Designer’Securities

By THoMas T. VoGEL JR.
Staff Reporter of THE WALL STREET JOURNAL

NEW YORK - Puerto Rico sold a new
kind of municipal bond yesterday that
investors can buy or trade in bits and
pieces.

As part of a well-received $361 mitlion
offering of general obligation municipal
refunding bonds, Puerto Rico sold about
$126 million of so-called bond payment
obligations, or BPOs. The offering was the
largest of g $2 billion slate of new munici-
pal bonds sold yesterday.

Bond payment obligations can be bro-
ken down into separate pre-packaged parts
at the will of the investor and distrib-
uted into different portfolios or even sold to
other investors. Each of the parts comes
with its own registration number to make
trading easier. The BPO bond is the ulti-
mate ‘“‘designer security,” said Gary
Gray, a senior vice president at Lehman
Brothers, the offering’s lead underwriter.

But such flexibility comes at a price.
Investors receive yields as much as 0.10
percentage point lower than similarly
rated plain-vanilla bonds if they choose not
to break the BPOs into separate parts,
many of which would be riskier than
regular bonds.

The BPOs were sold in maturities of 15,
16 and 17 years with yields ranging from
5.50% t0 5.60%. Certain parts of the BPOs,
when separated, would have significantly
higher or lower yields depending on the
direction of short-term interest rates,
among other factors. The plain-vanilla
fixed-rate bonds sold by Puerto Rico ma-
turing in 14 years, by comparison, yielded:
5.55%,.0.05 percentage point more than the
15-year BPO bonds.

Furthermore, some of the bonds could
pay much less, or much more, than regular
bonds depending on the direction of inter-
est rates.

Indeed, the offering had been post-
poned in April due to rising interest rates
as an inflation scare rushed through the
bond market. But with interest rates mov-
ing lower again, Lehman and Puerto Rico
decided that yesterday was time to come to

-market.

A handful of large mutual fund compa-
nies snapped up the BPOs and many of the
plain-vanilla bonds, according to Lehman
officials. Part of the reason for such strong
demand is that interest payments from
Puerto Rico's securities are exempt from
federal, state and local taxes. Indeed.
demand was so strong that the offering
was increased from an anticipated $700
million. The bonds are rated Baa-1 by
Moody’s Investors Service Inc. and single-
A by Standard & Poor’s Corp.

It wasn’t the first time Lehman has sold
BPOs, but it is the largest offering of its
type ever. Earlier this year, Lehman sold
about $60 million of BPOs for the Puerto
Rico Telephone Agency and the Pennsyl-
vania Housing Finance Agency.

All of these offerings are part of a
program by Lehman to sell more exotic
municipal bonds to sophisticated inves-
tors. The program, appropriately called
“strips and pieces,” is described in a
brochure which speaks of “bull floaters”
and “bear floaters,” among other crea-
ures.

According to Lehman officials, the
BPOs were designed for investors looking
to boost yields and plug holes in their
portfolios left by bonds that were called
away as interest rates dropped. They
were also designed for investors hoping to
hedge against other volatile bonds. Some
of the pieces give the investor the right to
claim a certain coupon or principal pay-
ment at some date in the future. Others are
the popular inverse-floaters, called bull
floaters in the brochure, which pay more
than plain-vanilla bonds when short-term
interest rates fall and less when they rise.
On the other hand, the bear floaters pay
more than plain-vanilla bonds when short-
term rates rise and less when they fall.
After five years, both bull and bear floaters
convert to fixed-rate securities. The bear
floaters would then have a fixed rate of
5.5% while the bull floaters would yield
3.5% or 1.5%, depending on which BPO
package they are separated from.

The bonds sold yesterday could be

‘purchased in denominations of $5,000, if

bought in whole parts, as more than half of
them were, according to Mr. Gray. Despite.
the low denominations, Lehman isn't aor:
tively marketing the BPOs to individua}:.
investors, Mr. Gray said. But some of the: -
bits and pieces, like inverse floaters, for-
example, wouldn’t be such a bad idea for:
individuals interested in holding them:
until maturity, he added.



