Chapter 06 - Bond Markets 

7th edition

Chapter Six

Bond Markets

I. Chapter Outline

1. Definition of Bond Markets: Chapter Overview

2. Bond Market Securities

a. Treasury Notes and Bonds

b. Municipal Bonds

c. Corporate Bonds

d. Bond Ratings and Interest Rate Spreads
e. Bond Market Indexes

3. Bond Market Participants

4. Comparison of Bond Market Securities

5. International Aspects of Bond Markets

a. Eurobonds, Foreign Bonds, and Sovereign Bonds

II. Learning Goals

1. Describe the major bond markets.
2. Identify the characteristics of the various bond market securities.
3. List the major bond market participants.
4. Describe the types of securities traded in international bond markets.
III. Chapter in Perspective

This is the second of six chapters that covers different securities markets.  This chapter covers the types and major characteristics of bonds and the markets in which they trade.  The student should gain an understanding of price quoting conventions, typical terms and secondary market trading activity for Treasury, corporate and municipal bonds.  The Treasury STRIP program is discussed in detail and sample pricing and yield calculations are provided.  Students should also be familiar with the major bond market participants.  Brady bonds and sovereign bonds are defined and the risks of international lending are introduced. 

IV. Key Concepts and Definitions to Communicate to Students

Capital markets




Term vs serial bonds

Bonds






Mortgage bonds

Treasury notes and bonds



Debentures

STRIP






Subordinated debentures

Accrued interest, clean and dirty price

Convertible and callable bonds

Municipal bonds




Call premium

General obligation bonds



Stock warrants

Revenue bonds




Sinking fund provision

Firm commitment underwriting


Investment grade vs junk bonds

Best efforts offering




Eurobonds

Bid and offer price




Foreign bonds

Bond indenture




Sovereign bonds
Bearer vs registered bonds



Brexit
V. Teaching Notes

1. Definition of Bond Markets: Chapter Overview

Bonds are capital market instruments with original issue maturities greater than one year.  Bonds are typically fixed income securities that represent nonamortized loans made to corporate or government borrowers to fund their long term capital needs.  Principal is paid at maturity, and interest is typically paid semiannually at one half the ‘coupon’ rate times the face value of the bond.  The major types of bonds include Treasury bonds and notes, corporate bonds and municipal bonds.

2. Bond Market Securities

In 2010 there were $20.5 trillion in bonds outstanding, excluding mortgages and in 2013 the total had risen to $26.1.  The bond markets grew 27% from 2010 to 2013.  The growth was due to low interest rates and difficulties in obtaining bank credit. This means that larger firms that could tap bond market financing could obtain funds whereas smaller firms that relied on bank loans had more difficulty in obtaining funds.  Without credit, smaller firms had difficulty investing and hiring. The 2010 and 2017 breakdown by sector is provided below:
Bond Market Instruments Outstanding 2010 & 2017 (trillion $)

	Segment
	2010 $
	2010 %
	
	2017 Qtr I $
	2017%
	% Growth

	Treasury Notes & Bonds*
	$  6.3
	30.7%
	
	$10.7 
	39.9%
	69,4%

	Municipal Bonds
	2.8
	13.9%
	
	$3.8 
	14.3%
	37.5%

	Corporate & Foreign Bonds
	$11.4
	55.5%
	
	$12.3 
	45.8%
	7.5%

	    Total
	$20.5
	100.00%
	
	$26.8 
	100.00%
	30.5%


* Excludes T-bills and non-marketable Treasury debt
Source: Federal Reserve Flow of Funds z-1 and Treasury Direct Summary of Treasury Securities Outstanding 

Note the large growth in Treasury notes and bonds and in municipal debt since 2010. Corporate bonds have actually grown at a smaller rate, although from a larger base.  

Teaching Tip:

The size of the total credit markets is greater than the equity markets.  At times, finance classes seem to spend more time discussing equity markets than debt markets, but the debt markets in aggregate comprise a larger source of funds.

Federal debt held by the public was 14.352 trillion in July 2017 (approximately 76% GDP) and is projected to grow to continue to grow as indicated in the CBO graph below:
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Large levels of debt held by the public create the potential for crowding out and/or excessive dependence on foreign investment.  Interest expense is projected to grow substantially over the next decade as well.   When debt held by public (which is the measure that affects the credit markets) hits about 90% most economists believe that GDP growth will be retarded, perhaps holding back GDP growth by up to 1%, … but nobody knows for sure, and it depends on interest rates and ability to attract foreign source money.
Teaching Tip:

One can illustrate the problem of high debt levels by appealing to corporate theory.  Using debt provides a boost to ROE when the money is invested and earns a sufficiently high return to grow income.  Otherwise the use of debt will eventually crowd out other spending. The question that taxpayers/voters have to ask is whether the money invested will generate a sufficient return to warrant borrowing such high levels.  Certainly, as in all debt usage, increasing debt levels adds to risk and potentially erodes the value of the dollar.  The U.S. has been able to continue with such high debt levels because the global reserve currency status of the dollar generates sustained demand for the currency.  At some point, and no one knows when, the world may no longer be willing to hold as many dollars and at that point the U.S. will have a much more difficult time financing its deficit. 
a. Treasury Notes and Bonds

T-notes and bonds are default risk free.  T-notes have an original issue maturity from 1 to 10 years inclusive, whereas T-bonds have original maturities more than 10 years.  Both types pay interest semi-annually.  Price quotes are in 32nds as a percent of par.  The minimum par or face value has been $1,000, but the text is now quoting $100.  The Treasury also issues inflation indexed bonds where the principle is adjusted for inflation.  
In 1985 the Treasury began its Separate Trading of Registered Interest and Principle Securities (STRIP) program.  A STRIP is a Treasury security where each individual coupon payment and the principle payment at maturity can be separated and sold individually.  STRIPs are registered securities; a private dealer requests that the Treasury ‘strip’ the individual payments and keep a record of them on the Treasury’s computer system.  Each payment will be given its own CUSIP (identification) number.   Only certain securities are eligible for stripping.  The minimum face value of a stripped payment (such as a single coupon payment) is $1,000.  Thus the par amount must be large enough to yield a semi-annual payment amount of $1,000 (or multiples of $1,000).  These stripped payments are then zero coupon bonds that trade at a discount.  Prices and yields on quotes follow similar conventions as T-notes and T-bonds.  

The sum of the sale price of the components of STRIPs is often greater than the fair present value of the original Treasury security.  This provides the motivation for dealers to petition the Treasury to create STRIPs.  Investors are willing to pay a small premium because the individual payments can be used in duration matching or cash matching strategies that limit the investor’s risk.  For instance, maintaining a given duration with coupon paying bonds requires periodic bond trading which generates transaction costs and perhaps tax consequences whereas use of STRIPs avoids these costs. 

Sample Treasury Bond Quote (Source Text Table 6-1) ($1,000 par or face)
	Maturity
	Coupon
	Bid
	Asked
	Chg
	Asked Yld

	11/15/2045
	3.00
	107.6563
	107.6875
	0.0938
	2.624


· Maturity mo/yr: Month and year, the bond matures November 15, 2045.  
· Coupon: Coupon rate of 3.00% or $30.00 per year but paid semiannually ($1,000 face)
· Bid:  The closing price per $100 of par the dealer will pay to buy the bond; the seller would receive this price from selling to dealer.  Prices are traditionally quoted in 32nds but the updated text quotes are in decimals. In this case, 107.6563 represents 107.6563%% of $1,000 = $1,076.563. 
· Asked:  The closing price per $100 of par the dealer requires to sell the bond; the buyer would pay this price to the dealer.  In this case, 107.6875% of $1,000 or $1,076.875.
· The Bid Ask spread is calculated as (Ask – Bid) / Ask = ($1,076.875-$1,076.563) / $1,076.875 = 0.029%.  The spread is small because these are wholesale quotes for $1 million dollar order sizes or larger and this is a high trading volume market.
· Chg: The change from the prior closing ASKED price.  In this case the ASKED price increased 0..0938 from the prior quoted closing ask price.
· Asked Yld = Promised compound yield rate if purchased at the ASKED price, in this case the yield is 2.624%.  Note that the yield is the yield to call if the price is above par and the yield to maturity if below par.  The yield calculation uses semiannual compounding.
Sample Treasury STRIP Quote (Source Text Table 6-1)

Treasury Bond, Stripped Principal

	Maturity
	Bid
	Asked
	Chg
	Asked Yld

	2044 Feb 15
	47.378
	47.508
	0.063
	2.70


· Maturity:  Feb 15, 2044
· Bid and Asked prices are a percentage of face value or a Bid price of $47.378 and an Ask price of $47.508 per $100 of par or face value.
· Chg: The change from the prior day’s Ask.
· Ask Yld:  Promised compound yield rate if purchased at the Asked price, in this case the yield is 2.70%.  Note that the yield is yield to call if the price is above par and yield to maturity if below par.  The yield calculation uses semiannual compounding to maintain consistency with T-bond and T-note quotes.
Accrued interest must be paid by the buyer of a bond to the seller of a bond if the bond is purchased between interest payment dates.  The price of the bond with accrued interest is called the full price or the dirty price, the price without accounting for accrued interest is the clean price.

Accrued interest may be calculated as:
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where INT = annual dollar coupon interest.
For example, suppose you buy a 6% coupon $1,000 par T-bond 59 days after the last coupon payment.  Settlement occurs in two days.  You become the owner 61 days after the last coupon payment (59+2), and there are 121 days remaining until the next coupon payment.  The bond’s clean price quote is 120.59375.   What is the full or dirty price (sometimes called the invoice price)?
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The clean price is 120.59375% of $1,000 or $1,205.9375.

The dirty price is thus $1,205.9375 + $10.05 = $1,215.9875
Treasury Inflation Protection Securities (TIPS)

The Treasury began issuing TIPS in January 1997.  TIPS pay a fixed coupon rate (presumably equal to the real rate of interest required by investors at the time of issue assuming the bond is issued at par) for the life of the security.  The principle amount of the bond is indexed to inflation however.  The principal is adjusted every six months based on changes in the Consumer Price Index (CPI).  Because of the principal adjustment, investors are protected from unexpected increases in inflation as measured by the CPI.  Investor rates of return will be reduced by unexpected decreases in inflation.  

Treasury Inflation Protected Securities (TIPS) Example:

At the end of the first quarter of 2017 there were about $1,261 billion of TIPS outstanding. An investor buys a $10,000 1 year TIP security with a 3% coupon at par.  Suppose that the CPI increases by 2% in the first six month the investor holds the bond and the CPI increases by 1.5% in the second six months.   The investor pays or receives the following cash flows:
	0
	0.5
	1

	-$10,000
	$153
	$10,508.295

	
	=($10,000*1.02* 0.03/2)
	=($10,000*1.02*1.015 0.03/2) + ($10,000*1.02*1.015)


The modified internal rate of return,
 assuming that the $153 is reinvested at 1.5% can be found as ($10,508.295 + ($153*1.015) - $10,000) / $10,000 = 6.6359%.
Annual inflation = (1.02*1.015) - 1 = 3.53%
Real rate of return = (1+ MIRR) / (1+ Inflation annual) – 1 = (1.066359/ 1.0353) - 1 = 3.00%.
In a standard T-bond the equivalent cash flows and rates of return are:

	0
	0.5
	1

	-$10,000
	$150
	$10,150

	
	= ($10,000* 0.03/2)
	= $10,000 + $150


IRR semi = 1.5%



Note: MIRR = 3.0225%

IRR annual = 3.0225%

Annual inflation = (1.02*1.015) - 1 = 3.53%

Real rate of return = (1+ IRR annual) / (1+ Inflation annual) – 1 = (1.030225 / 1.0353) - 1 = -0.49%.

Teaching Tip:

TIPS are not necessarily a good deal.  In 2014 real TIPS yields became negative because of high demand.  Moreover, the CPI may understate inflation of most consumers’ regular purchases, so TIPS returns may not be sufficient to offset the rising cost of typical purchases such as food and energy.  In addition the principal increase on a TIPS is taxed as ordinary income. 
Primary market for Treasuries: Treasury note and bond auctions operate similarly to the T-bill process discussed in Chapter 5.  Regular auction schedules of notes and bonds are provided in Text Table 6-3.  Secondary market activity is large compared to other types of bonds.  In July 2013 daily trading activity was about $447 billion on average.  Although the Treasury market is the most liquid bond market in the U.S. “off the run” (existing) securities may have less liquidity than “on the run” (newly issued) securities.
As discussed in Chapter 5 the Treasury uses a single price auction process with the highest yield accepted called the ‘Stop Out’ or ‘High Yield’. The coupon rate on the new issue will equal the stop out yield rounded down to the nearest 1/8th, so it is typical for the new issue to come out slightly below par.  There is a tax advantage to this process as well because the accretion on a small original issue discount is not subject to ordinary income tax.  Because of this most bonds, not just Treasuries are issued at a small discount from par.  
Example:

bidder pay for a $1,000 par bond?  The annual coupon will be rounded down to the nearest 1/8th or to 2 1/8th or 2.125%. The semiannual coupon is (2.125%/2)*$1,000 = $10.625.  Thus:
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Investors would pay a quoted price of 99.86561 per $100 of par.

b. Municipal Bonds

Municipal bonds are bonds issued by state or local governments. The typical par value on a municipal bond is $5,000.  Munis comprise just under 14% of total bonds outstanding.  Interest income on munis is not taxed at the federal level and is usually exempt from state and local taxes if the investor lives in the state in which the muni is issued.  Capital gains are taxable.  The tax exemption allows municipal governments to obtain lower cost financing.  With the tax exemption, investors require lower yields on munis than on equivalent risk taxable bonds.  General obligation (G.O.) bonds are munis that are backed by the full taxing power of the municipality (i.e. the general fund).  Revenue bonds are backed only by the revenues of a specific project. General tax revenues cannot be used to make payments on revenue bonds; thus a revenue bond is riskier than a G.O. G.O.s are only about 36% of total municipal bonds.  Many municipal bonds are insured by a third party such as Ambac Financial Group.   Insurance may improve the bond’s credit rating and may improve liquidity.  
One cannot directly compare muni bond rates with taxable corporate bond rates without adjusting one or the other.  The formula to adjust for taxes is straightforward:

ia = ib * (1 - t)   where the a and b stand for after tax and before tax respectively.  Hence a 4% muni bond rate cannot be directly compared to a 6% equivalent risk corporate bond rate.  Both rates must be on the same tax basis.  If one is in a 28% tax bracket, the after tax corporate bond rate ia = 6%*(1- 0.28) = 4.32%.  Now one can see that the investor is better off with the corporate bond rather than the muni.  
Muni bond offerings are generally underwritten by investment bankers in a firm commitment offer.  Best efforts are occasionally utilized.
  The investment bank may be chosen on the basis of a bid process, where the banker that submits the highest bid price will be selected, or on a negotiated basis.  Municipal issuers generally consider multiple investment bankers before choosing a lead underwriter.  G.O. bonds usually must be issued via competitive bid, but the request for proposals (RFPs) is usually worded so that it is not strictly price that determines the choice of the banker.  Sometimes bonds are privately placed (usually sold to 10 or fewer large (i.e., those with assets over $100 million), usually institutional, investors). 
In this case the bonds need not be registered. Smaller to mid-size municipal and corporate borrowers typically use private placements.  Private placements can now be traded among large investors, but the market is very thin as is the secondary market for publicly issued munis.
Teaching Tip:

J.P. Morgan allegedly bribed officials in Jefferson County Alabama in exchange for allowing Morgan to underwrite municipal bonds and enter into interest rate swaps.  J.P. Morgan settled the lawsuit by dropping a claim for $647 million in swap termination fees and paying $75 million in fines to the SEC and Jefferson County.

Teaching Tip:

Municipal financing fell sharply during the crisis.  The press has indicated that municipal bonds may experience large scale defaults.   As the text indicates, defaults did increase from $329 million in 2007 to $8.2 billion in 2008 and $6.9 billion in 2009.  The problems are primarily due to falling tax revenues and high pension and other payment obligations.   In my opinion large scale defaults are unlikely because it would limit municipalities’ ability to obtain additional funds, and bond payments are a high priority for most municipalities.  It is more likely that the need to repay bonds will crowd out other types of spending on government services.  Nevertheless, states do have to control spending growth on pensions which threaten the long term viability of state and local finances.  Defaults were $6.5 billion in 2011 and $.8 billion in 2012. The large Detroit bankruptcy led to defaults of $6.68 billion in 2013. Defaults actually fell until in May 2016 Puerto Rico missed a $270 million interest payment.  In May 2017 Puerto Rico applied for bankruptcy protection under Federal law.  Puerto Rico cannot technically default so they have applied to have a significant portion of their $70 billion debt restructured.  This is a technical default much larger than Detroit’s.  
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c. Corporate Bonds

Corporate bonds comprise about 46% of outstanding bonds.  The minimum denomination is $1,000 on publicly traded bonds.  Corporate bonds are debt instruments issued by corporations to fund long term capital needs.  The funds raised can be used for very risky purposes and default risk is measured by one or more ratings agencies.  The rights of the bondholders are protected by the bond indenture (contract).  The indenture specifies a trustee to ensure enforcement of the contract and specific terms and provisions of the contract (called covenants).  The covenants will stipulate collateral, if any, the call features and convertibility features (if any), the interest rate, the interest payment and maturity dates and other restrictions on the bond issuer while the issue is outstanding.  There will usually be a maximum dividend specified, a limit on additional debt of equal or higher seniority and limits on certain ratios such as times interest earned and the current ratio. 

Corporate bond quotes (Source: FINRA bond quotes Most Active Investment Grade Bonds July 12, 2017)
	Issuer Name
	Symbol
	Coupon
	Maturity
	Moody’s/S&P
	High
	Low
	Last
	Change
	Yield %

	Tyson Foods Inc
	TSN4499905
	3.550 %
	06/02/27
	Baa2/BBB
	102.954
	100.969
	102.543
	1.451
	3.240329


The quote lists the issuing company name and ticker, the annual coupon rate (3.550%), the maturity date, the bond rating by Moody’s and S&P, the high, low and closing price in decimal form as a % of face value (for example the daily high price was $1,029.54), followed by the change from the prior day’s last, and finally the promised yield to maturity using the closing or last price.   
Bond terminology:

· Bearer bonds versus registered bonds:  Payments are made automatically to the owner of record of a registered bond.  Bearer bond payments are made at the request of the bearer; usually the investor clips a coupon and mails it to the borrower.  In the U.S. borrowers may no longer issue bearer bonds.

· Term vs serial bonds:  Term bonds mature all at once at maturity. Serial bonds mature sequentially.  For instance with a ten year overall maturity, some serial bonds would mature in five years, some in six years, etc, so that a portion of the outstanding debt is paid off each year.

· Mortgage bonds:  With a mortgage bond specific collateral has been pledged as security for the bondholders.  In the event of non-payment of interest or principle, the trustee can seize the collateral on behalf of the bondholders and sell it to recover their money.

· Debentures and subordinated (junior) debentures: Debentures have no specific asset pledged as collateral.  They are riskier than mortgage bonds and carry higher yields.  Subordinated debentures are riskier yet as they are not paid off until debenture holders are paid off.

· Convertible bonds: Bonds convertible at the option of the bondholder into either preferred or common stock as the contract states.  The conversion option allows the issuer to issue the bond at a lower required yield, ceteris paribus.  Usually the stock price must increase 15% to 25% before the conversion option becomes profitable to the bondholder.  If the stock price increases the convertible bond’s price will begin to act like the stock price.

Example: A firm issues annual payment 6% convertible bonds at par.  Each bond can be converted into 250 shares of common stock and the firm’s common stock is trading at $3.20.  What percentage increase in share price is needed to justify conversion?  If the bondholder gave up 30 basis points in coupon and yield rate in order to get the conversion feature, and was not able to profitably convert the bonds for three years, how did the investor do relative to a stockholder and an investor who bought an equivalent nonconvertible bond?

What percentage increase in price is needed to make conversion profitable?   Common stock price required to make conversion profit neutral:  $1,000 bond value / 250 shares = $4.00 per share

Required increase in stock price = $4.00/$3.20 -1 = 25%

The investor received a 6% annual rate of return. An investor in the stock would have received an average annual rate of return of 7.72%, excluding dividends.
  An investor in an equivalent nonconvertible bond would have received an annual rate of return of 6.3% (30 basis points more the convertible).  Ask students to think through the value of the convertible option.  Is it worth it and if so then in what situations?  Is buying a convertible an aggressive or a defensive strategy?
Teaching Tip: Virtually all convertible bonds are callable.  The issuer often uses the call feature to force conversion and eliminate the fixed interest payments.  Students almost invariably believe that convertible bonds are good deals because they combine the protection of a bond’s fixed income with the stock’s upside potential.  In an efficient market however, the embedded option in the bond is priced according to the prospects of the firm’s stock.  There is little reason to think that the investor is getting a particularly good deal.  For instance, agency theory tells us that convertible bonds will normally be a preferred financing instrument when the bondholders are worried that management will favor stockholders over the bondholders. In the event of a takeover that benefited shareholders and hurt bondholders the conversion option may be a valuable feature but the conversion option doesn’t necessarily mean the convertible is a better deal than straight bonds.
· Callable bonds: Bonds that may be redeemed at the option of the issuer at a predetermined price above par (call premium), or according to a predetermined price schedule (the call price often drops as maturity approaches).  The call feature results in higher required yields.  incb = icb -opcb where incb is the required yield on a noncallable bond and icb is the required yield on a callable band and opcb is the value of the issuer’s option to call the debt early.  Issuers typically call the bonds after interest rates have fallen, which can leave the investor with an overall lower realized yield over a given investment horizon.  The call feature usually results in a 5 to 25 basis point increase in required yield.
Teaching Tip: The potential lower realized yield is worth demonstrating to the students.  Here is a simple example:

You have a five year investment horizon.  You buy a callable 7% coupon five year bond at par.  Rates drop to 5%, the bond is called at a call price of $1,075.  You reinvest your funds in 5% coupon bonds for the five years.  A 7% annual compound rate of return on a $1,000 initial investment over five years should yield: $1,000 ( 1.075 = $1,402.55.  You actually earned $1,075 ( 1.055 = $1,372 or you earned a 6.53% rate of return from your original $1,000 investment.

· Sinking fund: A sinking fund requires the bond issuer to ensure that enough money will be available to retire the debt at maturity.  This can be done by having the borrower deposit funds with the trustee each year so that at maturity enough money is available to pay off the principle.  This is an added safety feature to the bond that allows the bond issuer to offer a lower required rate of return.  

Teaching Tip: Sometimes sinking funds allow the bond issuer to randomly select and redeem a given percentage of the bonds each year.  Issuers prefer this method because it terminates the interest owed on the retired bonds. This type of sinking fund however may leave the bondholder whose bond is selected for redemption worse off if interest rates have fallen since the bond was issued (see the above Teaching Tip on callable bonds).  Sinking funds of this nature can thus be a mixed blessing to bondholders.

Teaching Tip:

Some bonds have a ‘make whole’ call provision that requires the issues to pay the full price of the bond if a bond is called when its fair present value would be above the call price.  This eliminates the motivation to call the bond when interest rates fall and investors will require a lower yield if this provision is in force. In this case the motivation to call is usually to lower financial leverage or to eliminate an issue that has undesirable covenants. 
· Stock warrants: Warrants are call options attached to the bond that can be detached and exercised or sold separately, unlike the convertible bond which requires the bondholder to give up the bond to acquire the stock.  Warrants are often used as ‘sweeteners’ to bond deals to obtain a lower interest rate on the bond.
The primary market for corporate bonds operates similarly to the primary market for municipal securities.  Both corporates and municipal bonds have lower secondary market activity than Treasuries.  There are two secondary markets for corporate bonds, the NYSE Fixed Income Market and the over the counter (OTC) market.  Less than 1% of corporate bonds are exchange traded (primarily on the bond division of the NYSE).  Trading on the NYSE bond market is mostly automated and occurs through the Automated Bond System (ABS).  On the ABS order execution is fully automated.  The OTC market consists of large bank dealers and contains most of the actual trading done in bonds.  Hence exchange bond price quotes are often behind or inaccurate for large deals.
Teaching Tip:
The Volcker Rule of the Dodd-Frank bill has had unintended consequences for bond markets.  It is now more expensive for banks to hold large inventories of corporate bonds and they have reduced their holdings. This is constricting liquidity in the bond markets as bond trading activity has declined.  This should only be a short term problem however because a market system should develop alternatives if there is a profit motive to do so.  The alternative may not be as efficient or cost effective as bank finance however.

d. Bond Ratings and Interest Rate Spreads
Most bonds are rated in terms of default risk by at least one of the major ratings agencies, typically Moody’s and/or Standard and Poors.  Many institutions can hold only limited amounts of unrated or low rated debt, so a favorable rating lowers the interest yield required and increases the amount of potential buyers.  Junk bonds are bonds rated below Baa by Moody’s or BBB by S&P.  Higher ratings are termed investment grade bonds.  Explanations of the ratings may be found in the text.  In general ratings agencies evaluate the industry strength, the firm’s position in the industry, liquidity, profitability, debt capacity and since Sarbanes-Oxley, corporate governance.  Each specific rated issue is also examined for protection provided to investors as well as the firm’s ability to pay.  

According to Alamo Capital, in May 2014 the average yield on 10 year A rated bonds was 3.31% while the average yield on the 10 year Treasury was 2.48% for a default yield spread of 83 basis points.  The average rate on high yield debt was 5.27% providing an additional credit spread of 196 basis points.  On a $50 million bond issue, having a junk rating would add an additional $980,000 in pre-tax interest expense per year.  As you can see, the rating substantially affects bond financing costs.  Ratings spreads tend to vary inversely with the phase in the cycle of the economy.  From 1980 to 2002 the cumulative default rate (CDFs) on 10 year Aaa rated bonds was 0.03% and the CDF was 9.63% on Baa rated bonds.
The CDF for any year t of an N year bond can be calculated as
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To find the CDF after two years for an N year bond that has a 98% chance of survival in year 1 and a 97% chance of survival thereafter:

[image: image4.wmf]%

94

.

4

)

97

.

0

*

98

.

0

(

1

Survival

ob

Pr

1

CDF

2

j

j

t

=

-

=

ú

û

ù

ê

ë

é

-

=

Õ


	
	
	
	Survive
	
	

	
	
	
	97%
	
	

	
	Survive
	
	
	
	

	Year 1
	98%
	Year 2
	
	CDF
	

	
	
	
	
	Decision
	

	
	
	
	3%
	Tree
	

	
	2%
	
	Don’t Survive
	
	

	
	Don’t
	
	
	
	

	
	Survive
	
	
	
	


Ratings agencies have been criticized for failing to downgrade firms quickly when conditions deteriorate.
  The Dodd-Frank bill allows investors to sue for ‘knowing or reckless’ failure to properly rate certain risky securities. In hindsight, the ratings agencies granted too high ratings to issuers of mortgage backed securities.  The text discusses a possible motivation for the ratings firms.  The high ratings granted to certain tranches of collateralized debt obligations (CDOs) allowed excessive issuance and excessive leverage to be employed by hedge funds, banks and investment banks.  This leverage eventually led to the credit crunch and the demise of Bear Stearns.
As noted above, junk bonds (also called speculative grade or high yield bonds are those rated below Baa3 or BBB-) carry considerably more risk and higher yields.  The higher yields may be necessary because many institutions are limited in the extent to which they can hold junk debt.  Junk bonds have often been used to finance takeovers, limiting the amount of equity required by the acquirer.  Junk issuance fell dramatically during the crisis but rebounded on the low rates.  Issuance was $2214 billion in 2011,$362.2 billion in 2012 and $173.9 billion in the first half of 2013. 
	Bond Credit Ratings (Source: Text Table 6-10)
	

	Explanation

	Moody’s
	S&P
	Fitch

	Best quality; smallest degree of risk
	Aaa
	AAA
	AAA

	High quality; slightly more long-term risk than top rating
	Aa1
	AA+
	AA+

	
	Aa2
	AA
	AA

	
	Aa3
	AA-
	AA-

	Upper medium grade; possible impairment in the future
	A1
	A+
	A+

	
	A2
	A
	A

	
	A3
	A-
	A-

	Medium grade; lacks outstanding investment characteristics
	Baa1
	BBB+
	BBB+

	
	Baa2
	BBB
	BBB

	
	Baa3
	BBB-
	BBB-

	Speculative issues; protection may be very moderate
	Ba1
	BB+
	BB+

	
	Ba2
	BB
	BB

	
	Ba3
	BB-
	BB-

	Very speculative; may have small assurance of interest and principal payments
	B1
	B+
	B+

	
	B2
	B
	B

	
	B3
	B-
	B-

	Issues in poor standing; may be in default
	Caa
	CCC
	CCC

	Speculative in a high degree; with marked shortcomings
	Ca
	CC
	CC

	Lowest quality; poor prospects of attaining real investment standing
	C
	C
	C

	Payment Default
	
	D
	D


AAA and BBB yield spreads are shown in the graph below.  Notice the increase in yield spreads that occurred during the financial crisis. 
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Spreads contain more information than just default risk differences.  For instance, interest rate volatility is greater for lower rated bonds and riskier bonds often have lower liquidity.  Spreads will capture these differences whereas ratings only capture the default risk differences.

Standard and Poor’s was sued by the U.S. government in 2013 for allegedly providing optimistically biased ratings of mortgage backed securities.  One wonders why S&P was the only ratings agency sued.  Pundits claim it is because only S&P lowered the U.S. government’s debt rating. 
e. Bond Market Indexes

Bond market indexes are published daily in the Wall Street Journal; indexes are available for the major bond sectors.  Table 6-11 in the text highlights the major indexes.

3. Bond Market Participants

Governments and foreign investors hold the bulk of Treasuries (see table below).  Municipal and corporate bonds are predominantly held by business financial institutions although individuals hold % of municipals. 

	Bond market participants by type 2016    (See Text Figure 6–10)

	
	Business Financial
	Business

Nonfinancial
	Governments
	Households
	Foreign

	Treasuries
	29.83%
	0.60%
	20.76%
	8.40%
	40.41%

	Municipals
	56.04%
	0.50%
	0.40%
	40.78%
	2.28%

	Corporate
	69.35%
	0%
	1.57%
	2.52%
	26.56%


Percentage holdings of Treasuries by business financial entities doubled between 2007 and 2010 as safe investments were desired and the government increased the issuance of Treasury debt.  In 2016 notice the large amount of foreign investment in U.S. Treasuries. Households, presumably wealthier households looking for a tax advantaged investment purchase a significant component of municipal securities.  As of 2015 Japan was the largest holder of U.S. Treasuries.  Many Asian countries have acquired large amounts of Treasuries as a bulwark to protect their currency values if needed. 
4. Comparison of Bond Market Securities

Yield rates on the three major bond types are presented in Text Figure 6-12.  Yield rates are highly correlated among the three types, but default risk premiums on muni and corporate bonds can vary over time.  As noted default spreads increased dramatically during the financial crisis. 

5. International Aspects of Bond Markets

International bond markets include issues underwritten by multinational syndicates or bonds issued outside the home country.  New issuance in this market grew dramatically before the financial crisis. From 1995 to 2007 the annual quantity of international debt securities issued grew from about $254 billion to $3,002 billion before the crisis reduced new issuance which fell to $705 billion in 2012. Nevertheless the amount of international bonds and notes outstanding grew from $2,209.3 billion in 1995 to $20,666.7 in March 2016, an overall growth rate of 835% over the period.  Amounts outstanding peaked in 2010 and were slightly lower in 2014 and in 2016 despite continuing low interest rates. 
In terms of currency, there are now more euro denominated floating rate and fixed rate debt instruments outstanding than dollar denominated instruments although the gap has declined of late.
  International bonds are usually bearer bonds placed in multiple countries or in a country other than the issuer’s home country.  Financial institutions are the largest issuers of international bonds, other than equity related bonds which are dominated by corporate issuers.

In 2017 China was holding an estimated $1.09 trillion in U.S. Treasuries (Japan had $1.12 trillion as of March 2017)
.  China has been selling Treasuries to manipulate their currency. (See China Increases U.S. Treasury Holdings by Most in Two Years

By Andrea Wong, May‎ ‎15‎, ‎2017‎ ‎2‎:‎05‎ ‎PM,
https://www.bloomberg.com/news/articles/2017-05-15/china-japan-increase-holdings-of-u-s-government-treasuries).  Ask your students what the effect would be if China sold their Treasury holdings.  Is China likely to do so?  Why has China acquired so many Treasuries?  The Chinese central bank has acquired the Treasuries as a result of their attempts to keep the yuan low relative to the dollar, albeit at the cost of domestic inflation in China.
Adding international bonds to a portfolio can improve diversification as foreign bond correlations are lower than for domestic securities.  However, some countries’ markets are subject to sudden shifts in capital flows and thus risk is higher for these investments. In addition currency movements may have major impacts on investment returns.

a. Eurobonds, Foreign Bonds, and Sovereign Bonds

b. Eurobonds

Eurobonds are long-term bonds sold outside the country of the currency in which they are denominated.  This need not be in Europe.  For instance Eurodollar bonds may be dollar denominated bonds sold in Japan.  They typically have denominations of $5,000 and $10,000 and are traded mostly OTC in London and Luxembourg.  Eurobonds are typically placed by an investment banking syndicate, traditionally the issue costs have been higher than for domestic bonds.  

Eurobond growth was hindered by the Euro/Greek crisis. New issuance fell from $1.5 trillion in 2007 to $947 billion in 2008 and falling all the way to $76 billion in 2012 and $87 billion in 2015.  The International Swap Dealer’s Association (ISDA) ruled a restructuring of Greek debt a ‘credit event’ because investors were forced to accept a haircut.  This resulted in required payments on credit default swaps and panicked the markets.  The ECB eventually provided a $480 billion bailout.  European growth in 2017 is increasing slightly and deflationary pressures have eased, but subpar growth rates remain.  
c. Foreign Bonds

Foreign bonds are bonds issued outside the home country and are denominated in the host country’s currency. For example, Samurai bonds are dollar denominated bonds issued by Japanese borrowers in the U.S.  

d. Sovereign Bonds

Sovereign bonds are government issued debt.  Most LDC sovereign debts are issued in a strong currency such as the dollar or euro rather than in the issuing countries home currency. Emerging market debt is often not rated investment grade and carries higher interest rates.  In this era of low rates, yields on these bonds can appear attractive, offering spreads of between 400 and 1500 or more basis points over U.S. Treasuries.  Spreads increased dramatically during the financial crisis, in some cases tripling in a few weeks.  In 2009, Dubai World could not make its interest payment on its debt.  In Europe, Greece, Ireland and Portugal all required bailouts to avoid debt defaults.  A private lender cannot force a government to pay its debts. Argentina has defaulted three times.  The International Monetary Fund and other lending facilities usually assist in bailing out sovereign debts, usually with certain conditions that the country must meet. Sovereign debt markets also experienced increased volatility in 2016 due to Brexit.  In particular UK bond prices fell as 10 year Gilt yields rose from 1.13 to 1.373 percent from June 17 to June 23 in 2016.  Moody’s has rated UK debt as Aa1 and has switched the rating outlook from stable to negative warning that losing market access to Europe will make it more difficult to repay its debts. 

VI. Web Links

http://www.publicdebt.treas.gov
Bureau of the Public Debt; this site has the current amount of public debt.
http://www.nyse.com/
An excellent website of the New York Stock Exchange.
http://www.ft.com/
Financial Times, won two Espy awards for best new site and best non U.S. news site.  Coverage of global events and markets.

http://www.moodys.com/
A leading provider of independent credit ratings, research and financial information to the capital markets
http://www.standardandpoors.com/
A leading provider of independent credit ratings, research and financial information to the capital markets

http://www.fitchratings.com/
A leading provider of independent credit ratings, research and financial information to the capital markets
http://www.ny.frb.org/
Federal Reserve Bank of New York website, complete with research, links to the Treasury Direct program and job opportunities.

VII. Student Learning Activities

1. Investigate the web and ascertain what percentage of your personal investment portfolio should currently be in bonds.  


2. Go to http://www.marketwatch.com/tools/bonds/ or some other website and examine the average yield spreads between the investment grade, high yield and convertible bonds.  Explain the differences you find.
3. Go to the SEC’s website and investigate ‘yield burning’ on municipal bonds.  What is yield burning?  Who is concerned about this practice?  Why?


4. Read the article, “Financial Contracting Under Extreme Uncertainty: An Analysis of Brazilian Corporate Debentures,” Anderson, Journal of Financial Economics: 1999.  What additional factors must a bondholder consider in international investing?  How can the additional factors be handled? 

5. Why did bond market activity boom immediately after the financial crisis of 2007-2008?  How were large firms and small firms affected differently by the crisis?  Explain.

� EMBED Equation.3  ���








�	Using the IRR does not work because the reinvestment assumption of solving for the promised yield as the IRR is violated.  That is, you cannot reinvest the intermediate coupon and earn the IRR rate.


�	In a firm commitment the underwriter buys the issue from the firm paying the bid price and reselling the issue at the offer price.  In a best efforts offering the underwriter assists in the sale of the securities but does not buy the issue.


� J.P. Morgan Settles Alabama Bribery Case, Mary Williams Walsh, The New York Times, November 5, 2009.


� Found as 1.250.3333-1


�	For more information see Frank Portnoy’s testimony before a U.S. Senate Committee on January 24, 2002 on the Enron affair, available in Financial Engineering News June/July 2002, No. 26.  Professor Portnoy is a law professor at the University Of San Diego School Of Law.


� In equity related bonds and notes the U.S. dollar still dominates.


� The next three top foreign holders of U.S. Treasuries are Ireland, Brazil, and the Cayman Islands.
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