十四 Asset Valuation: Debt Investments: Basic Concepts

1.A: Features of Fixed Income Securities

a: Describe the basic features of a bond (maturity, coupon rate, par value, provisions for paying off bonds, currency denomination, and options granted to issuer or investor).

Maturity: the term to maturity (or simply "maturity") is the length of time until the loan contract or agreement expires. Borrowers are committed to meet their obligations over this period.
Coupon rate: the coupon rate is the rate that when multiplied with the par value of a bond gives the amount of interest to be paid by the borrower every period.
The par value of a bond is the amount that the borrower promises to pay before the end of the term to maturity. Bonds can be paid off in a variety of forms:
· Bullet maturity bonds pay the entire principal in one lump sum amount at the maturity date. 

· Serial bonds pay the principal at different intervals. Bonds are issued in series with a separate payment date specified for each series. 

Amortizing securities make periodic principal and interest payments. The following embedded options are granted to issuers:
1. The right to call the issue. 

2. The accelerated sinking fund provision. 

3. In the case of amortizing securities, the prepayment right granted to the borrowers of the underlying loans. 

4. The cap on the floating coupon rate that limits the amount of interest payable by the borrower/issuer. 

b: Identify and describe the range of coupon rate structures (zero-coupon bonds, set-up notes, deferred coupon bonds, and floating-rate securities).

Zero-coupon bonds: zero-coupon bonds are bonds that do not pay interest. If you are wondering why any investor would buy such a security, the answer lies in the fact that such securities always sell below their par value prior to maturity. The difference, F-P, between their selling price (P) and face value (F) represents the implicit interest that would be earned by the investor if the bond were to be held to maturity.
Step-up notes: step-up notes have coupon rates that increase over time at a pre-specified rate. The increase may take place once or more during the life of the bond. For example, a bond may carry a 6 percent coupon for the first 3 years, which steps up to 6.25 percent for the following two years, and may increase again to 6.5 percent in the eighth year.
Deferred coupon bonds: deferred coupon bonds make no coupon payments for a stated number of years at the beginning and then make a lump sum payment at a certain date before maturity. After this lump sum payment, they begin to pay regular coupons until maturity.
Floating-rate securities: floating rate securities are those bonds that pay a fluctuating rate of interest. The formula for computing the fluctuating coupon rate is pre-specified in the indenture.
c: Describe the structure of floating-rate securities (i.e., the coupon formula and caps and floors) and the different types of floating-rate securities (inverse floaters, dual-indexed floaters, ratchet bonds, stepped spread floaters, and non-interest rat

Coupon formula floater: the formula is commonly based upon a reference rate such as that of U.S. Treasuries or the London Interbank Offered Rate (LIBOR) and adds a stated margin (called “quoted margin”) to the reference rate. The two parties to the bond contract sometimes want to limit their exposure to such extreme fluctuations in the coupon rate and place upper and lower limits on the adjusted coupon rate. The upper limit, which is called the cap, limits the maximum interest paid by the borrower. The lower limit, called the floor, limits the minimum interest received by the lender.
Inverse or reverse floaters are another class of floaters whose coupon rate moves in a direction opposite to that of the reference rate.
Dual-indexed floaters: dual-indexed floaters coupon rate is computed with the help of two reference rates and a constant margin. Coupon rate = reference rate1 – reference rate2 + fixed percentage margin.
Ratchet bonds: these bonds are structured so as to adjust with the changing reference rate. The upward adjustment is based upon a constant margin above the reference rate. The downward adjustment is based on a coupon formula and once it takes effect, the coupon rate cannot be increased again.
Stepped spread floaters: so far, in all of the above cases, the quoted margin was kept constant over the life of the bond. In the case of stepped spread floaters, the quoted margin is not constant and adjusts with time.
Non-interest rate indexed floaters link their coupon rate to a commodity price (e.g., oil).
d: Define accrued interest, full price, and clean price.

When a bond is traded in the secondary market, it is unlikely that the settlement date will coincide with the coupon payment date. In the U.S., coupon payments are usually made every six months, and when the bond trades between two consecutive coupon dates, the seller is entitled to receive interest earned from the previous coupon date until the date of the sale. This is known as accrued interest. Since the issuer will only pay interest to the owner of the bond on the next coupon date, the interest amount has to be settled between the buyer and the seller. This is accomplished with the help of what is called the full (or “dirty”) price. This price includes the interest earned since the last coupon date but not yet received by the seller, and is the sum of the value of the bond on the sale date (based on future cash flows) and the accrued interest. The price without the accrued interest is known as the clean price. When the bond is traded so that the buyer must pay the seller the accrued interest, it is said to be trading cum-coupon. Otherwise, it is said to be trading ex-coupon. If the issuer of the bonds is in default, i.e., it has not been making periodic obligatory coupon payments, the bond is traded without accrued interest and is said to be trading flat.
e: Describe the provisions for paying off bonds, and distinguishing between a nonamortizing security and an amortizing security.

· Bullet maturity bonds pay the entire principal in one lump sum amount at the maturity date. 

· Serial bonds pay the principal at different intervals. Bonds are issued in series with a separate payment date specified for each series. One type of serial bonds is an equipment trust certificate that is secured by the assets of the borrower. 

· Amortizing securities make periodic principal and interest payments. For example, mortgage-backed and asset-backed securities in the U.S. make monthly payments consisting of principal and interest components. By the end of the term to maturity, the entire principal is paid off. The previous two cases, bullet and serial bonds, represent examples of non-amortizing securities. In these two cases, the principal is not amortized on a regular basis. 

f: Explain the provisions for early retirement of debt, including call and refunding provisions, prepayment options, and sinking fund provisions.

Sinking fund provisions require the retirement of a portion of a bond issue in specified amounts prior to the maturity date. For example, a 20-year issue with a face amount of $300 million may require that the issuer retire $20 million of the principal amount every year beginning in the 6th year.
Call provisions allow the issuer to purchase bonds from the lender(s) at a pre-specified ("call") price during the life of the bond. After the bonds have been issued, a subsequent drop in the level of interest rates may push the price of the bond above its par value. With a call provision, the issuer has an opportunity to refinance the existing bonds at a lower rate.
Nonrefundable bonds usually have certain restrictions placed on them even if they are callable. If the issuer raises funds in the capital market at a lower interest rate and pays off the existing higher-rate bonds by exercising its right to call the bonds, this is known as "refunding."
Regular versus special redemption – When bonds are called at prices above par value at the first call date, the prices are known as "regular redemption prices" or "general redemption prices." However, when bonds are redeemed at par, such as in the case of sinking fund provisions, the price is generally known as the "special redemption price."
g: Distinguish between a nonrefundable and a noncallable bond.

Nonrefundable bonds usually have certain restrictions placed on them even if they are callable. If the issuer raises funds in the capital market at a lower interest rate and pays off the existing higher-rate bonds by exercising its right to call the bonds, this is known as “refunding.” Some indentures specifically prohibit such refunding. Sometimes this “nonrefunding” provision is confused with the “noncallable” clause. They are not the same. A bond could be callable but nonrefundable. In other words, the source of funds for the redemption of the bond should be something other than a new bond issue at a lower coupon rate, such as, funds from operations or a new equity issue. Refunding from a new debt issue at a higher interest rate is not prohibited. Redemption, which refers the retirement of bonds, differs from refunding, which refers to the source of funds.
h: Explain the difference between a regular redemption price and a special redemption price.

Regular versus special redemption – When bonds are called at prices above par value at the first call date, the prices are known as “regular redemption prices” or “general redemption prices.” However, when bonds are redeemed at par, such as in the case of sinking fund provisions, the price is generally known as the “special redemption price.” If the redemption funds are obtained as a result of property confiscated under eminent domain or a forced sale of assets for deregulatory purposes, the funds can be used to redeem bonds at the special redemption price, or the par value of the bonds. An example of eminent domain is a forced sale of privately held land for erection of electric utility lines.
i: Identify embedded options (call provision, repayment provision, accelerated sinking fund provision, put option, and conversion option) and explain whether such options benefit the issuer or the bondholder.

Prepayment option: amortizing securities, such as those backed by mortgages and car loans, give the homeowner or the car owner the right to prepay the loan balance without any penalty.
Call provision: a call provision is also an embedded option that gives the issuer of the bonds the right to redeem the issue at a date prior to the maturity date at a predetermined price.
Accelerated sinking fund option: the accelerated sinking fund provision discussed earlier also represents an embedded option given to the issuer since it allows the issuer to retire a larger proportion of the issue at par at its discretion.
Conversion rights: some bonds grant the holder of a bond a right to convert the bond into common shares of the issuer.
Put provision: bondholders may have the right to sell the bond to the issuer at what is known as the “put price” at certain dates prior to maturity. 
j: Explain the importance of options embedded in a bond issue.

The embedded options must be taken into account for the pricing and valuation of bonds. These options not only affect the timing of the future cash flows associated with bonds, but also their magnitude. The option-exercise behavior of the two parties depends upon circumstances that are difficult to predict. This behavior is a function of the level of future interest rates as well as the path they follow over time. Therefore, modeling (forecasting) the future course of interest rates becomes an essential input into the bond valuation process. However, modeling such an uncertain process is fraught with pitfalls, such as, errors in assumptions and the selection of the model itself. The resulting error in the pricing of bonds due to these factors is often referred to as modeling risk.

In addition to affecting the value of a bond, embedded options also affect performance over time as measured by the rate of return earned by investors or the total cost of borrowing for issuers.
k: Describe a repurchase agreement.

Repurchase (repo) agreement is an arrangement by which an institution sells a security with a commitment to buy it back at a certain date (repurchase date) at a predetermined price.
l: Describe the typical method used by institutional investors in the bond market to finance the purchase of a security (margin buying versus repurchase agreement).

Margin buying involves borrow funds from a broker or a bank to purchase securities. The margin amount, which is the same as the investor's equity contribution, is regulated by the Federal Reserve in the U.S., under the Securities and Exchange Act of 1934. While margin buying is a common financing method for both individuals and institutions to buy stocks, it is not a method commonly used by institutions to buy bonds. Individual investors, however, make greater use of margin buying for bonds than do the institutions.  

The loan in a margin transaction is backed by the security purchased, and is referred to as a collateralized loan. If an individual borrows funds from a broker, the funds carry an interest rate known as the call money rate (or broker loan rate) plus a spread. Usually, the broker in turn borrows these funds from a bank using the same security as a collateral. The rate that the broker borrows from the bank is known as the call money rate. 

Repurchase (repo) agreement is an arrangement by which an institution sells a security with a commitment to buy it back at a certain date (repurchase date) at a predetermined price. The repurchase price is greater than the selling price and accounts for the interest charged by the buyer, who is essentially lending funds to the seller. The interest rate implied by the two prices is called the repo rate. The interest cost of a repo is customarily less than the rate a bank would charge.
1.B: Risks Associated with Investing in Bonds

a: Explain the following risks associated with investing in bonds: interest rate risk, call and repayment risk, yield curve risk, reinvestment risk, credit risk, liquidity risk, exchange-rate risk, volatility risk, inflation risk, and event risk.

A bondholder loses when interest rates rise and the probability of such an occurrence is known as the interest rate risk. Call risk results because the cash flows associated with the bond become unpredictable, the bondholder is exposed to the risk of investing the proceeds of the bond at lower interest rates after the bond is called reinvestment risk, and the potential for price appreciation is reduced. Yield curve risk is the uncertainty caused by shifts in the yield curve of any kind, parallel or twisting. Credit Risk is defined as the possibility that the issuer will fail to meet its obligations under the indenture. Liquidity risk represents the likelihood that an investor will be unable to sell the security quickly and at a fair price. The uncertainty related to adverse exchange rate movements is known as the exchange-rate risk or simply the currency risk. Volatility risk refers to variability in the price of the instrument, which may be influenced by embedded options written on the security. Inflation risk refers to the possibility that prices of general goods and services will increase in the economy. Event risk consists of disasters, corporate restructurings, regulatory issues, and political risk.
b: Explain why an an inverse relationship exists between changes in interest rates and bond prices.

When interest rates change, the price of a fixed-coupon bond changes in the opposite direction. The value of a bond is the sum of the present value of its fixed future cash flows, discounted at the appropriate current market interest rate. Therefore, when the interest rate increases, a bond’s value drops and vice-versa. This relationship may be viewed in another way.
· If interest rates increase after a fixed-coupon rate bond has been issued, new bonds would carry a higher coupon rate in order for them to sell at par or face value. 

· Since the previously issued bonds carry a fixed but lower coupon rate, they will become unattractive to investors who can earn a higher yield on new bonds. 

· Therefore, the price of the previously issued bonds will drop to a point where it matches the return on the new bond, i.e., the new interest rate required in the market. 

· The opposite will happen when interest rates drop. The existing bonds will command a premium over their par value. 

c: Identify the relationship between a bond's coupon rate, the yield required by the market, and the bond's price relative to par value (ie, discount, premium, or par value).

Coupon rate > Required market yield, bond price > Par value: Premium bond
Coupon rate < Required market yield, bond price < Par value: Discount bond
Coupon rate = Required market yield, bond price = Par value: Par bond
d: Explain how features of a bond (maturity, coupon, and embedded options) affect the bond's interest rate risk.

The magnitude of the effect of interest rate changes on bond values depends upon the following three factors:

· Term to maturity: the interest rate sensitivity of a bond’s price is affected by the term to maturity of the bond. If two bonds are identical in all respects except their term to maturity, the bond with the longer term to maturity will be more sensitive to interest rates than the shorter-term bond. 
· Coupon rate of a bond: all else the same, if a bond has a lower coupon rate when compared with another, it will have greater interest rate risk. 
· Existence of embedded options: the existence of embedded options makes the future cash flows of a bond harder to predict. In addition, options also affect the sensitivity of a bond’s value to interest rate changes. 

e: Identify the relationship between the price of a callable bond, the price of an option-free bond, and the price of an embedded call option.

Straight bonds illustrate the standard inverse relationship between interest rates (yield) and prices. However, since a callable bond will be called when its market price is above the call price, investors will be unwilling to pay more than the call price. Thus, the call price acts as a “ceiling” on the value of a callable bond. This ceiling is represented by the flattening of the callable bond’s price when yields fall. In sum:

· When yields fall, the call option becomes more valuable to the issuer. As the yield approaches the coupon interest rate, callable bonds will approach a ceiling value, while straight bonds will continue to exhibit the inverse relationship between yields and prices. 

· When yields rise, the value of a callable bond may not fall as much as that of a similar straight bond because of the embedded call option feature. 

Callable bond value = value of the straight bond component - value of the embedded call option
f: Explain how the market yield environment affects the interest rate risk of a bond.

The relationship between the volatility of a bond’s price relative to different yield levels is as follows:

· The price volatility of non-callable bonds is inversely related to the level of market yields. In other words, when the yield level is high, bond price volatility is low, and vice versa. 

· As yields increase, the bond prices fall and the price curve gets flatter. Changes in yields have a smaller effect on bond prices. When yields fall, the price curve gets steeper and even small changes in yield have a big impact on bond prices. This is true in terms of both absolute price changes as well as percentage price changes. 

· For a given change in interest rates, bond price sensitivity is lowest when market yields are high, while price sensitivity is the highest when yields are low. This property is sometimes referred to as a positive convexity, and it means that bond prices go up faster than they go down. 

g: Explain the interest rate risk of a floating-rate security and why such a security's price may differ from par value.

Resetting coupon rates make floating-rate securities less susceptible to interest rate changes. However, the price of a floating-rate security will still fluctuate, differing from par value due to the following reasons:

· Time lag: since the coupon rate is not reset continuously, there will be a lag between the time when the market yield changes and the coupon rate is reset. Thus, the greater the gap between the two dates, the greater the amount of the bond price fluctuation. 

· Fixed margin: the procedure for resetting the coupon rate for a floating-rate security results in a fixed quoted margin being added to the reference rate. Over the life of a bond, the margin required by the market does not remain constant. A bond’s price will thus fluctuate due to this mismatch. 

· Cap rate: when the adjusted coupon rate exceeds the cap that is placed on the coupon, the coupon rate will not represent the market’s required rate and will lead to price fluctuation. If the interest rate in the market were to continue to rise, such a cap will render the floating rate bond a fixed coupon security. 

h: Compute the duration of a bond, given how the bond's price will change when interest rates change.

Approximate % in price = [(price when yield falls - price when yields rise)] / [(2)( initial price)(yield change in decimal)]
Consider a 20-year semiannual bond with an 8% coupon. If the yield declines by 10 basis points, the price increases to 91.66 and if the yield increases by 10 basis points, the price declines to 89.95. The bond is currently selling at 90.80. What is the approximate percentage change in price for 100 basis point change in rates?
[(91.66 - 89.95)] / [(2)(90.80)(.001)] = 9.42
i: Interpret the meaning of the duration of a bond.

A bond’s price sensitivity to changes in yield measured as above is also called the bond’s effective duration. This measure says that if the bond yield changes by 1%, the price of the bond will change by approximately 9.42%. The word approximate is key because we have ignored the curvature of the price-yield curve in our calculations.

Please note that the duration of a zero coupon bond is approximately equal to its maturity and the duration of a floater is equal to the time to the next reset date.
j: Compute the approximate percentage price change of a bond, using duration.

Example: Consider a 20-year semi-annual pay bond with an 8% coupon that's currently being priced at $903.00 to yield 9.0%. If the yield declines by 50 basis points (to 8.5%), the price will increase to $952.30, and if the yield increases by 50 basis points (to 9.5%), the price will decline to $866.80. Based on these estimates, what is the approximate percentage change in price for a 100 basis point change in rates?
APC = [(952.30 - 866.80) / (2)(908.00)(.005)] = 9.42%
The 9.42% change in price, remember is for a 100 basis point change in yield. We're estimating a 50 basis point change, so if that occurs, we could expect half of that - or a change of 4.71%.
k: Compute the approximate new price of a bond, using duration and new yield level.

Approximate dollar change = [effective duration x current bond (portfolio) value] / 100
Continuing with the previous example (LOS 1.B.j), the approximate dollar change in price equals (9.42 x 908.00) / 100 = 85.53. Thus, the value of a bond with a $1,000 par value, selling for $908.00, will change by approximately $85.53 if the yield changes by 100 basis points. If the yield goes up by just 50 basis points, the price will drop by $85.53 / 2 = $42.76. So the new price would be $908.00 - $42.76 = $865.23, which is reasonably close (that's why they call it "approximate") to the present value based price ($866.80) we used in the duration formula above. The same formula can be applied to the total value of a bond portfolio. Just replace the single bond value with total portfolio value.
The approximate dollar change in price is also referred to as dollar duration.
l: Explain yield curve risk and explain why duration does not account for yield curve risk for a portfolio of bonds.

A bond portfolio usually contains bonds of different maturities. Exposure to different yields is known as the yield curve risk for a portfolio. This also makes it hard to determine the impact of yield changes on portfolio value as different bonds are affected to a different extent. Therefore, no single measure of duration for a portfolio can be used to estimate the overall price impact of these differing yield changes.
m: Explain key rate duration as a measure of yield curve risk.

How should the price sensitivity of a bond portfolio be determined? The answer lies in determining the duration or price sensitivity for a bond portfolio for all rates in the term structure, with only one of them changing at a time. This gives rise to the concept of rate duration. Since there is not a single appropriate duration for a bond portfolio, but many durations, rate duration allows for a corresponding price change for each relevant yield change. If this seems like too much work, remember that analysts usually calculate durations for only the key maturities and not all of them. This is known as key rate duration.
n: Explain the disadvantages of a callable and prepayable security to an investor.

The issuer will call a bond if the call price is below the theoretical market price due to falling interest rates. This results in the following possibilities:

· The cash flows associated with the bond become unpredictable since the life of the bond could be much shorter than its term to maturity due to the call provision. 

· The bondholder is exposed to the risk of investing the proceeds of the bond at lower interest rates after the bond is called. This is known as reinvestment risk. 

· The potential for price appreciation is reduced. The possibility of a call limits or caps the price of the bond near the call price if interest rates fall (also known as price compression). 

These three factors are collectively known as call risk. Similar to a call, mortgage and asset-backed securities allow borrowers to prepay principal without penalty. The prepayment has an impact similar to that discussed above for callable bonds. However, in the case of the mortgage-backed bonds, the risk is known as prepayment risk.
o: Identify the factors that affect the reinvestment risk of a security.

When a bond investor receives coupon payments, she bears the risk of reinvesting them at a rate of return or yield that is lower than the promised yield on the bond. For example, if interest rates go down across the board, the reinvestment rate will be lower. This is known as reinvestment risk. This risk is present to a greater extent for those investors who depend on a bond’s coupon for most of their return. Reinvestment risk becomes more problematic with longer time horizons and when the current coupons being reinvested are relatively larger. Reinvestment risk is minimized with low or zero-coupon bond issues or when time horizons are short.
p: Explain why prepayable amortizing securities expose investors to greater reinvestment risk than nonamortizing securities.

· Reinvestment risk is compounded for lenders when borrowers prepay their principal obligations as interest rates fall below the coupon rate on a bond. This happens in the case of callable bonds where the entire principal is prepaid in a low interest environment. 

· Mortgage and asset backed securities are also affected when home and auto buyers prepay their loans. The investor gets their money back sooner than they expected in a low interest rate environment if the homeowner prepays. 

· Since zero coupon bonds pay the entire cash flow at maturity they are subject to the full impact of discounting when interest rates change and hence carry a greater interest rate risk. Zeros have the lowest amount of reinvestment rate risk. 

When investing in bonds, the issue often boils down to balancing the reinvestment risk against the price change risk. When interest rates decline, the prices of outstanding bond issues rise, which helps to offset the losses associated with reinvesting current coupon payments at the lower market interest rate.
q: Describe default risk, credit spread risk, and downgrade risk.

· Default risk is defined as the possibility that the issuer will fail to meet its obligations under the indenture. While the bond market views default as the lack of timely payment of interest and principal, technical default may occur due to the issuer’s violation of other terms of the indenture (e.g., failure to maintain a certain level of a financial ratio). 

· Credit spread risk (also known as the risk premium or spread) is defined as the excess return above the return on a benchmark, default-free security (i.e., Treasury securities) demanded by investors to compensate them for the risk of buying a risky security. 

· Downgrade risk is the risk that a bond is reclassified as a riskier security by a credit rating agency. When an agency revises its opinion, it may assign a higher rating (upgrade) or a lower rating (downgrade) to a bond issue. When an issue is re-categorized, or its credit rating changed, the yield adjusts immediately to reflect the new rating. Yields rise for downgrades and fall for upgrades, all else constant. 

r: Explain the role of a rating agency and define a rating upgrade and a rating downgrade.

Ratings are a type of a scoring system, denoted by letters such as A, B, C etc., and are intended to capture the risk of a security in a composite rating. The ratings system considers many factors that influence the economic environment at large, the ability of the issuer to make good on its promise, the political environment etc.

There are three primary rating agencies in the U.S.

1. Moody's, which assigns ratings on a system that employs up to four symbols (Aaa, Aa2, etc., with Aaa being the highest or safest rating). 

2. Standard & Poor's, which employs a system that uses + and - along with letters such as AAA, AA+, etc. 

3. Fitch, which uses a system similar to S&P. 
s: Distinguish between investment grade bonds and noninvestment grade bonds.

Credit ratings should be used as indicators of probable default. Bonds in the top four categories, BBB and higher, represent investment grade securities. The highest among them, AAA, are known as prime grade. The remaining, below BBB, are called non-investment grade or junk securities.
t: Explain why liquidity risk is important to investors even if they expect to hold a security to the maturity date.

Institutional investors, even if they hold their securities until maturity, may need to mark their holdings to market (i.e., value them at the current market price) to determine their portfolio’s net asset value (NAV) for reporting, performance measurement, and conducting transactions. If the market is illiquid, the prevailing market price may not represent the true value of the security.
Securities are marked to the market using bid prices submitted by various dealers. In the absence of active bids, a valuation model may be employed to estimate a fair price. Marking to market is also necessary under repo agreements to ensure that the collateral value is adequate to support the funds being borrowed.
u: Compute the market bid-ask spread for a security from the bid-ask quotations provided by dealers.

Given the following bid and ask prices, compute the bid-ask spread for the dealer and the lowest market bid-ask spread.
· Dealer A: ask 93-5/32, bid 93-1/32 

· Dealer B: ask 93-3/16, bid 93-3/32 

· Dealer C: ask 93-2/16, bid 93 

· Dealer D: ask 93-7/32, bid 93-1/8 

· Dealer E: ask 93-1/4, bid 93-3/32 

The best dealer bid-ask spread can be found by computing the bid-ask spread for each dealer and picking the one that is the lowest.
· Dealer A: 4/32 

· Dealer B: 3/32 

· Dealer C: 4/32 

· Dealer D: 3/32 

· Dealer E: 5/32 

Based on this analysis, the best dealer bid-ask spread is 3/32, as quoted by both dealers B and D.
The market bid-ask spread is the difference between the highest bid price and the lowest ask price across all dealers.
· The lowest ask across all dealers is 93-4/32 (Dealer C) 

· The highest bid across all dealers if 93-4/32 (Dealer D) 

Thus, the market bid-ask spread is simply the difference between the two, or 93-4/32 - 93-4/32 = 0.
v: Describe the exchange rate risk an investor faces when a bond makes payments in a foreign country.

When bond payments, coupon and/or principal, are denominated in a currency other than the home currency of the bondholder, the investor bears the risk of receiving an uncertain amount when these payments are converted into the home currency. If the home currency appreciates (depreciates) against the foreign currency of the bond payments, each foreign currency unit will be worth less (more) in terms of the home currency. The uncertainty related to adverse exchange rate movements is known as the exchange-rate risk or simply the currency risk.

Rule of thumb: the appreciation of the foreign currency is good for domestic investors who buy foreign securities. Each foreign cash flow will be worth more in domestic currency units because each foreign currency unit buys more domestic currency.
w: Describe inflation risk and explain why it exists.

Inflation risk refers to the possibility that prices of general goods and services will increase in the economy. Since fixed coupon bonds pay a constant coupon, increasing prices erode the buying power associated with bond payments. This is known as inflation risk. For example, if a risk-free bond has a coupon rate of 7.5%, and prices increase at the rate of 4% per year, the investor’s real return is 3.5%. Higher inflation rates result in a reduction of the purchasing power of bond payments.
x: Explain why yield volatility affects the price of a bond with an embedded option and how changes in volatility affect the value of a callable bond and a putable bond.

Volatility risk refers to variability in the price of the instrument, which may be influenced by embedded options written on the security. The greater the volatility of the underlying price, the greater the value of an embedded option. Embedded options are affected by bond prices that are in turn affected by yields on bonds.

Recall that the value of a callable bond is its straight bond value minus the value of the embedded call option. When expected yield volatility increases, the value of the call option increases and the value of the callable bond decreases. On the other hand, the value of a putable bond is the sum of its straight bond value and the embedded put option. As yield volatility increases the value of the put option increases and so does the value of the putable bond. Thus yield volatility affects callable and putable bonds in opposite ways.
y: Describe the various forms of event risk (including regulatory risk and polital risk).

Disasters (e.g., hurricanes, earthquakes, or industrial accidents) impair the ability of a corporation to meet its debt obligations if the disaster impacts cash flow adversely. For example, an insurance company may be affected by property/casualty insurance payments in the event of a disaster, which may affect its ability to make debt payments if reserves are insufficient.

Corporate restructurings (e.g., spinoffs, LBOs, and mergers) may affect the obligations of the company by impacting its cash flows or the underlying assets that serve as collateral. This may result in bond downgrades and may also affect similar companies in the industry.

Regulatory issues, such as changes in clean air requirements, may cause companies to incur large cash expenditures to meet new regulations. This may reduce the cash available to bondholders and result in a ratings downgrade. The effect may be long-lasting as the company may not be able to pass the increased regulatory cost to its customers, thus impairing its future cash flows.

Political risk consists of changes in the governments of countries, which may affect their desire to repay their obligations. Governments may impose restrictions on the outflows of foreign exchange to service debt even by private borrowers.
1.C: Overview and Bond Sectors and Instruments

a: Compute the coupon and principal for a Treasury Inflation Protected Security (TIPS).

Coupon payment = adjusted principal at the beginning of the period * (1 + i) * c
?????????????????????????? = adjusted principal at the end of period * c
Changes in inflation are reflected in the principal and not the coupon rate. The inflation-adjusted principal is multiplied with the coupon rate to compute the interest payments to investors. These adjustments are made semi-annually. Suppose that a TIPS purchased July 1 has a coupon rate of 3%. The par value of the principal is $100,000. Assume that annualized inflation is 4% for the next six months. The coupon payment is calculated in the following manner:
· Compute the inflation-adjusted principal. The semi-annual inflation rate is 4% x ? = 2%. This is applied to the principal of $100,000, which gives the inflation adjusted principal of $100,000 x (1+.02) = $102,000. 

· Compute the semi-annual coupon payment. Multiply the inflation-adjusted principal with the semi-annual “real rate.” This equals, $102,000 x .015 = $1,530. Note that the 3% coupon rate has been halved for the semi-annual computation. 

b: Discuss the Treasury auction process.

The auction process has the following characteristics:

· Competitive bids: broker/dealers, depository institutions, and some large money management firms specify both the quantity of bonds demanded and the price they are willing to pay. 

· Noncompetitive bids: individual investors specify the quantity or the dollar amount of bonds needed in their bids and the Treasury assigns the price based on the outcome of the competitive bidding process. 

· Single-price auction: the auction price is determined with the help of competitive bids. All competitive bids are ranked from the lowest to the highest yield demanded. Note that higher yield implies a lower bid price. The Treasury identifies the yield at which the quantity offered for sale equals the quantity demanded. This yield is called the stop yield. All competitive and noncompetitive bids are filled at the price implied by the stop yield. 

· Multiple-price or “Dutch” auction: the process that used to be followed by the Treasury allocated the quantity at the yield demanded, starting from lowest to highest until the supply of securities was exhausted. 

c: Differentiate between on-the-run and off-the-run Treasury securities.

On-the-run issues: this is the most recently auctioned Treasury issue, also known as the current issue.

Off-the-run issues: when new issues are brought to the market, older issues are called off-the-run issues. Those issues that have been replaced by several recent issues are known as “well off-the-run” issues.
d: Discuss how stripped Treasury securities are created.

Since the U.S. Treasury does not issue zero coupon bonds, investment bankers began stripping the coupons from Treasuries to create synthetic zeros to meet investor demand. In 1985, the Treasury introduced Separate Trading of Registered Interest and Principal Securities (STRIP) program. These are cleared through the Federal Reserve’s book entry system.
e: Distinguish between Treasury coupon strips and Treasury principal strips.

· Coupon strips refer to the coupon payments (denoted as ci), each of which has been stripped from the original security and acts like a fixed term zero. 

· Principal strips refer to the principal payments only (denoted as bp) and notes (denoted as np). 

f: Describe the different types of securities issued by federal agencies.

Agency bonds are debt securities issued by various agencies and organizations of the U.S. government, such as the Federal Home Loan Bank (FHLB). Most agency issues are not obligations of the U.S. Treasury and technically should not be considered the same as Treasury securities. Even so, they are very high quality securities that have almost no risk of default. 

· Federally related institutions, such as the Government National Mortgage Association (Ginnie Mae) and the Tennessee Valley Authority (TVA), are owned by the U.S. federal government and are exempt from Securities Exchange Commission (SEC) registration. In general, their securities are backed by the full faith and credit of the U.S. government, except in the case of the TVA and Private Export Funding Corporation. Essentially, these securities are free from credit risk. 

· Government sponsored entities (GSEs) include the Federal Farm Credit System, the Federal Home Loan Bank System, the Federal National Mortgage Association (Fannie Mae), the Federal Home Loan Bank Corporation (Freddie Mac), and the Student Loan Marketing Association (Sallie Mae). These are privately owned but publicly chartered organizations and were created by the U.S. Congress. They issue their securities directly in the marketplace and expose investors to some (albeit very little) credit risk. 

g: Describe a mortgage-backed security.

MBSs are backed or secured by mortgage loans. In turn, mortgage loans are secured by the property being financed as a collateral. These are called agency mortgage-backed securities. They include:

· Mortgage pass through securities (MBS). 

· Collateralized Mortgage Obligations (CMOs). 

· Stripped mortgage-backed securities. 

CMOs and stripped MBS are created from mortgage pass through securities and are known as pass-through derivative securities.
h: Summarize the cash flows for a mortgage-backed security.

The three cash flows from a mortgage backed security are:

· Net interest 

· Scheduled principal payments 

· Prepayments 

i: Define prepayments, curtailments, and prepayment risk.

Prepayment and curtailment: Investors in a mortgage backed security receive principal and interest payments after deducting administrative costs. The administrative costs include costs of servicing the underlying loans (i.e., collecting monthly payments from the borrowers, processing them, sending notices, and applying them to principal and interest). The interest received by the MBS investor after deducting expenses is called net interest.

· When interest rates fall, home borrowers often refinance their loans at lower rates. They pay off an existing mortgage at a higher contract rate by creating a new loan at a lower rate. In other words, they prepay their obligation and this is known as prepayment. When a higher interest rate mortgage is paid off at face value when rates fall, the return to the investor is reduced. This is known as prepayment risk. 

· If the prepayment of the principal occurs for an amount less than the full outstanding loan balance, this is referred to as curtailment. 

j: Distinguish between a mortgage passthrough security and a collateralized mortgage obilgation.

Mortgage pass through security: a mortgage pass through security is created by pooling several mortgages together, usually several thousand mortgages. Shares of such mortgage pools are sold in the form of participation certificates. The interest, scheduled principal payments and prepayments that are collected from the underlying mortgages are passed through to investors after deducting administrative and servicing fees. Prepayment risk gives these securities a character similar to that of callable securities since they can be retired before maturity at face value with no penalty.

Collateralized mortgage obligation (CMO): a CMO is a derivative of a pass through security with a payment structure that redistributes the payment risk among various investors. Different tranches are created which reprioritize principal and interest payments. Tranches are defined as one of several related securities offered at the same time. Tranches associated with a CMO absorb different parts of the return structure and are entitled to different cash flows. Although creating a CMO has not altered the overall risk of prepayment, prepayment risk has been distributed across the different tranche categories.
k: Summarize the types of securities issued by municipalities.

Debt issuances by state and local governments in the U.S. are known as municipal securities (munis). They fall into two classes based on their tax status:

· Tax-exempt: interest income from these securities is exempt from U.S. Federal taxes but capital gains are not. Different states tax municipal securities differently. Some municipal bonds may be exempt from state taxes. 

· Taxable: some municipal securities may be taxable, although exemption from Federal taxes are the norm in the U.S. 

Municipal bonds are the issues of states, counties, cities, and other political subdivisions. These bonds are often issued as serial obligations, which means that the issue is broken into a series of smaller bonds, each with its own maturity date and coupon. 

l: Distinguish between tax-backed debt obligations and revenue bonds.

Debt securities backed by taxes: tax-backed debt issued by school districts, towns, cities, counties, states, and special districts include: general obligation (GO) debt, appropriation backed obligations, and debt supported by public credit enhancement programs.

Debt securities backed by revenue: known as revenue bonds, these bonds are supported through revenues generated from projects that are funded with the help of the original bond issue. For example, revenue bonds can be issued to fund transportation systems, housing projects, higher education, health care, sports arenas, harbors and ports. They also include industrial revenue bonds. These bonds fall outside GO debt limits and do not require voter approval.
m: Describe the different types of tax-backed debt.

General obligation (GO) debt:
1. Limited tax GO debt is subject to a statutory limit on taxes that may be raised to pay off the obligation 

2. Unlimited tax GO debt is secured by the full faith and credit of the borrower and backed by its unlimited taxing authority that includes the ability to impose individual income tax, sales tax, property tax and corporate tax. This is the more secure form of GO. 

3. Double barreled in security bonds are backed not only by the issuing authority's taxing power, but also additional resources that include fees, grants, and special charges that fall outside the general fund. 

Appropriation backed obligations - these are also known as moral obligation bonds. States sometimes act as a back up source of funds for issuers during times of shortfall. However, the state’s obligation is not legally binding, but is a “moral obligation.” The state may appropriate funds from its general fund. This moral pledge enhances the security of such bonds.
Debt supported by public credit enhancement programs possess a guarantee by the state or the federal government, which is a legally enforceable contract and is used normally to assist the state’s school system.
n: Describe insured bonds and prerefundable bonds.

· Insured bonds are backed by insurance policies written by insurance companies for a fee, which pay the bondholder the promised payments of interest and principal in the event of a default by the borrowing entity. 

· Prerefunded bonds can be either general obligation or revenue bonds. They are collateralized by an escrow of securities guaranteed by the U.S. government (i.e., U.S. government securities, whose cash flows over time match both interest and principal of the municipal issuer and may be deposited in a trust as a guarantee of future payments). They have little or no credit risk and require no further credit enhancement. 

o: Summarize the bankruptcy process and bondholders rights.

Bondholder rights in bankruptcy: the Bankruptcy Reform Act of 1978 is the primary bankruptcy law in the U.S. Holders of debt instruments have a priority over stockholders, and there may be several priority classes among the creditors themselves depending on their seniority status. Bankruptcy laws encompass two potentially major events in the life of a corporation:

· Liquidation: when a corporate entity cannot function as a going concern, it is liquidated and all its assets are distributed to the claimants of the firm, including bondholders and shareholders. The corporate entity does not remain in existence. This is Chapter 7 bankruptcy. The creditors receive the assets of the company on the basis of absolute priority rule, as much as possible. This means that senior creditors get paid before junior creditors. 

· Reorganization: in this case, a corporation survives but with a capital structure very different from its original structure. Some claimants receive securities in the reorganized corporation and some receive cash, and some receive both. However, most and usually all creditors lose some value. This is Chapter 11 bankruptcy. The absolutely priority rule is not strictly adhered to in reorganizations. 

p: Describe affirmative and negative covenants.

There are two types of covenants:

1. Affirmative covenants, which require the borrower to promise to perform certain acts or do certain things. 

2. Negative covenants, which prohibit the borrower from doing certain things or performing certain acts. 

q: List the factors considered by rating agencies in assigning a credit rating to a corporate debt instrument.

Character – this factor is concerned with management quality and the ability of management to deal with unanticipated situations successfully. Factors included by Moody’s are: 1) long-term strategy, 2) financial policy approach, 3) nature of management, 4) track or performance record, 5) executive succession planning, and 6) control systems.
Capacity – this factor is concerned with the borrower’s ability to repay the loan. Factors included by Moody’s are: 1) industry trends, 2) regulatory environment, 3) basic operating and competitive position, 4) financial position and sources of liquidity, 5) company structure, 6) parent company, and 7) special event risk.
Collateral – this factor is concerned with the value and the quality of the pledged assets offered as security should they need to be liquidated to payoff the bondholders. Are they liquid and will they fetch enough on the market to make the bondholder whole in default?
Covenants – this factor is concerned with the constraints imposed on the borrower. Borrowers want the least restrictive covenants and lenders desire the opposite. These two opposing forces balance out in the form of higher or lower interest rates and other terms.
r: Describe secured debt, unsecured debt, and credit enhancements for corporate bonds.

Secured debt is debt secured by the pledge of assets or collateral:
1. Personal property, 

2. Financial assets (e.g., stocks, bonds, notes), which are marked to market from time to time to monitor their liquidation value, and 

3. Real property (e.g., mortgage bond). The bondholder holds a lien on the pledged property. In the case of default, the lien holder can sell the property and use the proceeds to pay off the obligations of the borrower. 
Unsecured debt are bonds raised without any collateral (i.e., debenture bonds). They represent a claim on the assets of the issuer, which have not been pledged to other securities. If pledged assets generate funds upon liquidation in excess of the obligation, then these excess funds are available for satisfying debentures. Subordinated debentures are ranked below debenture bonds, which are in turn, ranked below secured bonds.
Credit enhancements – From time to time, corporate debt issuers need to offer:
1. Third-party financial guarantees that will take effect in the event of a corporate default. Such guarantees are as good as the company issuing them. Sometimes parent corporations also guarantee loans of their affiliates and subsidiaries, 

2. Letters of credit that are usually issued by a bank to enhance the credit worthiness of a borrower. When analyzing credit-enhanced debt, analysts should focus on the financial strength of both the corporation issuing the debt, as well the entity providing credit enhancement. 

s: Define default rate and default loss rate.

Default rates: when a default occurs, bondholders are able to recover a part of their loan by liquidating the underlying collateral or claims on the assets of a corporation in the case of debentures. There are two default rates to be considered:
1. Issuer default rate – this measure is simply the number of issues that default in the capital market during a year divided by the number of issues outstanding at the beginning of the year. In other words, this measure gives equal weight to all issues, big and small, and ignores any recovery from the liquidation of the underlying collateral. 

2. Dollar default rate – this measure equals the par value of all issues that default within a year divided by the par value of all issues outstanding. 

Recovery rates: In the event of a default, bondholders may recover their original investment in the form of cash, securities, or both. A Moody’s (1995) study found that the recovery rate averaged 38% for all bonds, with higher rates for greater seniority bonds and lower recovery rates for lower seniority bonds. The recovery rate was measured by the ratio of the trading price of the bond at the time of default divided by its par value. The inverse of the recovery rate is called the dollar loss rate.
t: Describe a medium-term note.

Medium-term notes vary in maturity from 9 months to as much as 30 years, and are registered with the SEC under rule 415. This rule is also known as the shelf-registration rule. Once registered, such securities can be sold in the market on a continuous basis with the help of an agent at the discretion of the issuer, allowing it to take advantage of favorable market conditions cutting down on registration time. MTNs can be fixed or floating rate and can be denominated in U.S. dollars or some other foreign currency. Maturity ranges include:

· 9 months to 1 year. 

· 1 year to 18 months. 

· 18 months to 2 years etc. (in annual increments). 

The term MTN is misleading since securities with maturities as long as 100 years have been issued in recent years.
u: Distinguish between a corporate bond and a medium-term note.

Medium-term notes differ from corporates in that they are sold to investors on a “best-efforts” basis. This means that the broker-dealer agent or the underwriter does not guarantee the price of the bonds to the issuer but only tries to get the best price possible. The entire price risk is borne by the issuer. This is the exact opposite of a “firm commitment” underwriting arrangement where the investment banker guarantees a price to the issuer. The dealer purchases the securities at an agreed upon price from the issuer and sells them in the market at its own risk. MTNs are sold in small quantities on a continuous basis whereas corporate bonds are sold lump sum in large quantities at greater time intervals.
v: Describe a structured note and state the motivation for cororate issuance of such notes.

A structured note is a straight bond combined with a derivative security, such as a swap, that offers the investor a customized cash flow pattern.

· A debt swap allows two parties to exchange their bond related cash flows. If one party holds a fixed rate bond, it can exchange the fixed interest payments for floating rate payments with another party who owns a floater. Swaps are very common in international transactions. 

· Structured notes may contain more complex features. They may offer a floating rate for part of the notes’ life, or link the interest rate to the equity index, a foreign exchange rate, or a commodity index. Since many institutions cannot engage in derivatives trading/hedging, structured notes allow them a way to hedge their risks by linking cash flows to variables of interest to them. Such notes can be customized to an investor’s needs. Sometimes structured notes are also known as “rule busters” since they enable institutions to bypass rules governing the use of derivatives as hedging instruments. 

The creation of structured notes can result in reduced borrowing costs for the issuer.
w: Describe commercial paper and list the different types of commercial paper.

Commercial paper is a short-term vehicle for corporate borrowing and has the following characteristics:

· Does not require registration with the SEC and has maturities of 270 days or less. Commercial paper is sold on a pure discount basis from its face value. 

· Are generally used to pay off an outstanding issue by initiating a new (or “roll over”) issue and is typically backed by unused credit lines/letters of credit. 

· Is not actively traded in the secondary market and investors typically hold until maturity. 

· Is issued by corporate issuers generally consisting of finance companies and non-finance companies. Finance companies include captive finance companies (e.g., subsidiaries of large corporations that finance the sales of parent’s products, such as GMAC and GM, GECC and GE), bank-related finance companies and independently owned finance companies. 

· Are packaged as direct paper (i.e., sold by the issuing firm to investors without the help of an agent or broker-dealer) and dealer paper (i.e., sold with the help of an agent). 

x: Describe an asset-backed security.

Similar to residential mortgages; credit card balances, auto loans, receivables etc. can also be securitized into what are known as asset backed securities (ABS). These are derivative securities whose cash flows are linked to a pool of underlying loans/financial instruments.
y: Summarize the role of a special purpose vehicle in an asset-backed securities transaction.

In order for the ABS to receive a credit rating higher than that of the corporation, the securitized assets must be shielded from other creditors. This is accomplished by selling these assets to a newly created legal entity, called a special purpose vehicle or corporation. This entity is structured in such a way that it will not be impacted by the bankruptcy of the corporation. This is also known as a bankruptcy remote entity. The purpose of this structure is to isolate the securitized assets, which will be given a higher rating, from the impact of the corporation’s other activities and shield these assets from other lenders who may wish to claim them as general collateral to satisfy their claims in the event of a default unrelated to the securitized assets.
z: State the motivation for a corporation to issue an asset-backed security.

Corporations have the option of financing their assets with the help of corporate bonds. Securitization of specific assets gives the corporation the ability to dedicate the cash flows of a particular asset or group of assets to a specific debt issue. This enables the issue to receive a credit rating different from that of the corporation. The objective is usually to get a higher credit rating that will result in a lower cost of borrowing.

Before issuing an ABS, the corporation structures it into different tranches, which are entitled to different cash flows, and then presents the security to a ratings agency for a credit rating. After receiving a credit rating, the corporation can decide how much credit enhancement it needs to reach its goal of a certain borrowing rate. It should be noted that credit enhancement comes at a cost.
aa: Identify the different types of international bonds (such as foreign bonds, Eurobonds, global bonds, and sovereign debt).

Foreign bonds are issued in a local country’s bond market by an issuer who is not a resident of that country. Foreign bonds can be denominated in any currency, and may be privately placed or publicly issued. They may be issued by private corporations; national governments and their agencies; and, supranationals. Supranationals are agencies like the World Bank, which are created by an international group of governments generally as catalysts for economic development.

Eurobonds are issued outside the legal system of any one country. Thus, they are not usually registered through a regulatory agency. They are offered to investors in several countries by a group of international investment and merchant bankers.

Global bonds trade in the U.S. capital markets as Yankee bonds as well as in the Eurobond market simultaneously. The issuer, who must be of high credit quality, must exhibit a consistent need for funds, which are periodically needed in large sums.

Sovereign debt: governments can issue domestic, foreign, and Eurobonds to raise funds. In addition, they can also borrow directly from banks to finance their expenditures.
ab: List the different methods used by non-U.S. governments to issue bonds.

Multiple-price regular auction method – under this method, successful bidders are allocated their share of securities at the price/yield they bid. Different bidders pay different prices that they bid. There is no single clearing price, but multiple prices.

Single-price regular auction method – this is a method similar to the one used by the U.S. Treasury. There is one clearing price/yield that equates quantity demanded to the quantity of bonds available and everyone pays the same price. It is called the stop-out yield.

Ad-hoc auction method – under this system, auctions are held when financial conditions are favorable. The amount to be auctioned and their maturity is announced simultaneously. This method is used by the Bank of England.

Tap method – under this method, bonds from an earlier outstanding issue are added to the supply. It is used mainly in the U.K. and the Netherlands.
ac: Explain why rating agencies assign two ratings (local currency debt rating and foreign currency debt rating) to non-U.S. government debt.

Given the high credit worthiness of the U.S. Government, U.S. Treasury debt is not rated by the private agencies. However, debt issued by foreign governments is rated on the basis of two circumstances. These circumstances relate to foreign exchange rates. Debt is rated first in local currency terms, and again in foreign exchange terms or foreign currency ratings. This is done so as to capture the effect of currency exchange rates, which could adversely affect the ability of the issuer to meet its obligations.

When the foreign currency appreciates relative to the local currency, it requires more units of the local currency to satisfy obligations denominated in foreign currency. A foreign government may not have adequate foreign exchange reserves to service such debt obligations. Even if a government is willing to raise local taxes to generate additional local currency revenue to meet is local currency obligations, such actions may not be adequate to service foreign currency denominated debt. Historically, defaults on foreign currency denominated debt have exceeded those on local currency denominated debt.
1.D: Understanding Yield Spreads

a: Identify the interest rate tools available to a central bank (such as the U.S. Federal Reserve).

· The discount rate 
· Open market operations 

· Bank reserve requirements 

· Persuading banks to tighten or loosen their credit policies 

b: Describe the risks associated with U.S. Treasury securities.

Interest rate risk: since Treasury securities (other than TIPS) are fixed coupon bonds, investors are exposed to changes in interest rates.
Prepayment and call risk: some previously issued (prior to 1984) Treasury bonds are callable and expose the investor to call risk.
Yield curve risk: risk that changes in interest rates will not be uniform across the maturity spectrum.
Reinvestment rate risk: when investors receive coupons payments in a falling interest rate environment, they must reinvest those coupons at a lower rate. When a callable bond is called, the entire principal is paid ahead of the maturity date.
Credit risk: U.S. Treasuries are considered to be the safest in the world, and hence do not pose any credit risk.
Liquidity risk: U.S. Treasuries are traded are some of the most liquid and impose little or no risk on an investor. However, off-the-run issues are less liquid than on-the-run issues.
Exchange-rate risk: foreign investors in U.S. Treasuries are exposed to fluctuations in the value of the dollar against the home currency of the foreign investor.
Volatility risk: callable Treasury securities have embedded options, and the value of the options is affected by interest rate volatility.
Inflation risk: since the U.S. Treasury issues fixed coupon securities, investors are subject to purchasing power risk should the price level in the economy rise.
Event risk: changes in political, monetary, and fiscal policies are examples of event risks that affect interest rates.
c: Differentiate between on-the-run and off-the-run Treasury issues.

The most recently issued bonds for a given maturity are known as an on-the-run issue. The issue that is replaced by the most current issue is called an off-the-run issue. Bonds in the U.S. are traded in the over-the-counter market and are some of the most liquid securities in the world. However, off-the-run issues are less liquid than on-the-run issues. Well-off-the-run issues carry an even greater liquidity risk.
d: Describe the Treasury yield curve, the different yield curve shapes observed, and the securities used to construct the Treasury yield curve.

U.S. Treasuries are used as a benchmark for computing yields on risky bonds. For a given maturity, a risk premium is added to the corresponding maturity Treasury security to arrive at the yield for a risky bond.

When the yields on different Treasuries are plotted against their corresponding maturities, the resulting graph is known as the Treasury yield curve. Under normal economic circumstances, this curve is upward sloping and is also called the normal yield curve. An inverted or downward sloping yield curve (i.e., shorter term interest rates exceeding longer term interest rates) is usually observed during economic contractions. A flat yield curve may also be observed from time to time.

After yields on different maturity Treasury securities have been computed, they are graphed against their corresponding maturities. Yields for missing maturities are interpolated using linear approximation with the help of the two nearest maturities that are available.
e: Explain Treasury spot rates.

The yields computed with the help of Treasury strips are known as spot rates, or Treasury spot rates. That is, a spot rate is essentially the yield-to-maturity on a zero-coupon note or bond - or a "Strip-T" as they're known in the Treasury market. The interpolation problem we encountered with Treasury bills, notes, and bonds disappears with zero-coupon securities, since all maturities can be covered with the help of coupon principal strips.

f: Describe the term structure of interest rates.

The term structure of interest rates is a graphic representation of yields to maturity versus time until maturity using zero-coupon Treasury strips instead of Treasury coupon securities as a basis for comparison.

Treasury strips are created by investment bankers who strip off payments and sell them separately from the rest of the bond. This process creates a series of “zero-coupon” securities. Zeros do not suffer from reinvestment rate risk since there is no cash flow until maturity. This method provides a better relationship between yields and different maturities.
g: Explain a spread product and a spread sector.

The Treasury yield curve is normally used as a benchmark for determining the risk premium on other bonds. This risk premium is also referred to as the yield spread. Non-Treasury bond sectors are referred to as spread sectors, and securities belonging to these sectors are known as sector products.
h: Explain the different types of yield spread measures (absolute yield spread, relative yield spread, and yield ratio) and compute yield spread measures given the yield for two securities.

Absolute yield spread quantifies the difference between yields on two bonds. The formula that is used to compute this spread is yield spread = yield on bond 1 of maturity “t” - yield on bond 2 of maturity “t.”

Relative yield spread. This quantifies the absolute yield spread as a percentage of the reference yield. Relative yield spread = absolute yield spread / yield on bond 2.

Yield ratio. This measure equals relative yield spread plus one. Yield ratio = yield on bond 1 / yield on bond 2 = relative yield spread + 1.

Consider two bonds, X and Y. Their respective yields are 6.50% and 6.75%. Using bond X as the reference bond, compute the absolute yield spread, the relative yield spread and the yield ratio for this pair of bonds.

Absolute yield spread = 6.75% - 6.50% = 0.25% or 25 basis points.

Relative yield spread = 0.25%/6.50% = 0.038.

Yield ratio = 6.75%/6.50% = 1.038 = 0.038 + 1.

i: Explain why investors may find a relative yield spread to be a better measure of yield spread than the absolute yield spread.

The most commonly used yield spread is the "absolute" yield spread, even though it is fraught with shortcomings. A big problem is that absolute yield spreads may stay the same even if interest rates are rising or falling. This could be misleading, since as a percentage of the benchmark rate, the spread will be changing. This effect can only be captured by the relative yield spread or the yield ratio. As verification of this, suppose the absolute spread stayed constant at 25 basis points, but the reference rate (in the previous LOS example) rose to 7.5%. The relative spread would fall to 25/750 = .0333.
j: Identify the major sectors of the bond market.

The U.S. bond market is segmented into different sectors on the basis of the issuer of the bonds. The major U.S. bond market sectors and their sub-divisions are presented below:
1. U.S. government sector. 

2. U.S. government agencies sector. 

3. Municipal sector. 

4. Corporate sector (sub-sectors are based on common economic characteristics): 

· Industrial companies sub-sector. 

· Utility sub-sector. 

· Finance companies sub-sector. 

· Bank sub-sector. 

5. Mortgage sector. 

6. Asset-based securities sector: 

· Credit card receivable sub-sector. 

· Home equity loan sub-sector. 

· Automobile loan sub-sector. 

· Manufactured housing loan sub-sector. 

· Student loan sub-sector. 

7. Foreign sector: 

· Sovereign. 

· Supranational. 

· Corporate. 

k: Distinguish between an intermarket and intramarket sector spread.

Intermarket yield spread refers to the spread between two sectors of the bond market. For example, an intermarket spread could measure the yield differential between, say, comparable Treasuries and corporates, or between corporates and agencies, or between just about any pairing you can imagine. The idea is to use comparable securities (certainly maturities should be roughly the same and ideally so would the range of coupons, call features, etc.) so as to isolate the yield spread between different sectors of the market. The most common intermarket yield spread is computed between the Treasury yield and some other non-Treasury sector yield. 

Intramarket sector spread refers to the spread between yields on issues belonging to the same market sector. For example, long Treasuries vs. short Treasuries, or AA-rated corporates vs. BBB rated corporates.
l: Describe an issuer's on-the-run yield curve.

Just like a Treasury yield curve, one can also create an issuer’s yield curve. Using on-the-run Treasuries of different maturities as a base, you would then add appropriate yield spreads (usually increasing with maturity) based on the issuer’s characteristics in order to create an issuer’s on-the-run yield curve.
m: Describe a credit spread and discuss the suggested relationship between credit spreads and the economic well being of the economy.

Credit or quality spread is defined as the difference in the yields between two issues identical in all other respects, including maturity, but with different credit ratings or quality. Issues with embedded options are excluded for this measure.

Credit spreads are a function of the state of the economy. During an expanding economy, credit spreads decline as corporations are expected to have stronger cash flows. On the other hand, during economic contractions, cash flows are pressured, which leads to a greater probability of default, thus raising yields on lower quality issues. When investors anticipate an economic downturn, they sell low quality issues and buy high quality issues, including Treasuries. This “flight to quality” puts further pressure on the prices of low quality issues, raising their yields. Cyclical industries are affected to a greater extent by economic downturns, and yields on such issues increase even more, widening their credit spreads. Some bond investors use credit spreads on cyclical issues as a leading indicator of expected economic activity.
n: Identify how embedded options affect yield spreads.

Embedded options such as call provisions, affect the yield on an issue. When the option favors the issuer, investors require a higher yield to offset call risk. Thus, the computed yield will overstate the true yield spread for such an issue. The opposite is true of a putable bond, where the investor holds the put option. Since the put option benefits the investor, the yield will be lower and will understate the true yield spread in the absence of embedded options.

The same is true of a mortgage or asset-backed security that has no prepayment penalty. Prepayment risk raises the yield on the securitized instrument and is unrelated to other characteristics of the issue such as credit risk.
o: Explain a nominal spread and discuss its drawbacks as a measure of yield spread for bonds with embedded options.

Raw or unadjusted spreads are also known as nominal spreads. For a callable bond, the option adjusted spread is less than the nominal spread, while for a putable or convertible bond, the opposite is true. A key use of the OAS is to compare the relative value of securities with different embedded option characteristics. For example, if you were trying to compare the relative value of a 10-year callable bond and a 10-year putable bond – both of the same credit quality, you would compute the OAS for each bond – removing the effects of the embedded options to get a clearer indication of value. Remember for the exam that all else the same, the bond with the higher spread will be the better value because it has the lower relative price.
p: Explain the intuition of an option-adjusted spread and why such a spread is used as a yield spread measure for bonds with embedded options.

Analysts often adjust the computed or reported yield on bonds with embedded options to filter out the effect of options on their true yield spread. Option adjusted spreads (OAS) are better measures of the credit risk of an issue since the effects of embedded options have been removed from the spread. A good way of thinking of the option-adjusted spread is as the “option removed spread.” It is the spread without the option.
q: Explain how the liquidity of an issue affects its yield spread relative to Treasury securities and relative to other issues that are comparable in all other ways except for liquidity.

When comparing on-the-run and off-the-run Treasuries, two differences or effects have already been identified: 

1. the lower liquidity of off-the-run issues. 

2. the lower financing cost of on-the-run Treasuries. 

Both of these factors result in an increased yield spread between the two sets of Treasuries. Liquidity or lack of liquidity also affects non-Treasury securities. Greater liquidity means lower yield spreads and vice versa. When comparing two identical non-Treasury issues, the one with greater liquidity will have a lower yield.
r: Describe the relationship that is argued to exist between the size of an issue, liquidity, and yield spread.

Liquidity is also affected by the size of an issue. Larger issues have greater liquidity because more securities are available for trading in the secondary market. Empirical evidence suggests that issues with greater size have lower yield spreads.

Since total yield is comprised of the Treasury reference yield and a yield spread, larger issues will have lower total yields. When they are compared with identical but smaller issues, smaller issues will exhibit greater yields due to their illiquidity.
s: Explain the relationship between the yields on Treasury securities and tax-exempt municipal securities.

Coupon income from qualified municipal securities is exempt from Federal taxes in the U.S. However, taxation of income from such securities at the state and local level differs from state to state. Some states do not tax income from municipal bonds issued by that state.

Since municipals are Federally tax exempt, they are attractive to high income investors who are also in higher tax brackets. Such investors bid up the price of municipal securities until their yield equals the after-tax yield from taxable securities. The equation to determine equivalence: 

Municipal yield = pre-tax yield on an equivalent but fully taxable bond x (1 – marginal tax rate).

Thus, we can calculate a hypothetical pre-tax yield on a municipal bond. This can be computed by inverting the previous equation as follows: 

Equivalent taxable yield = municipal yield / (1 – marginal tax rate).
t: Compute the after-tax yield of a taxable security and the tax-equivalent yield of a tax-exempt security.

Consider a municipal bond that offers a yield of 4.5%. If an investor is considering buying a fully taxable Treasury security offering a 6.75% yield, should she buy the Treasury security or the municipal bond, given that her marginal tax rate is 35%?

Answer: the tax equivalent yield on the municipal bond is: 

4.5% / (1 - .35) = 6.92%. 

Since this is greater than the pre-tax yield on the Treasury, 6.75%, she should buy the municipal bond. Alternatively, we can compute the after-tax yield on the Treasury and compare it with the municipal security yield. The after-tax yield on the Treasury = 6.75% x (1 - .35) = 4.39%. Since this is less than the tax-exempt yield on the municipal, 4.5%, she should buy the municipal bond. Either way, we get the same result.
u: Explain what technical factors might affect the yield spread.

Technical factors refer to imbalances between supply and demand for securities. Such imbalances affect security prices. Prices can be temporarily distorted and fall out of long-run equilibrium due to short-term conditions.

A temporary oversupply of municipal securities may decrease yield spreads between high- and low-quality issues. This may happen when new high-grade munis flood the market. Lack of supply of low- and medium-grade minis would lower their yields while the oversupply of high grade issues would lower their prices, i.e., raise their yields and reduce the yield spread.

Risk due to technical factors is sometimes referred to as “supply” risk. It is classified as negative, positive or neutral.
v: Explain why a yield spread between non-U.S. government and U.S. government bonds is a nominal spread.

Similar to the benchmark yield curve based on U.S. Treasury securities, foreign markets have their own local government benchmark yield curve. When foreign yield curves are compared to U.S. rates, the spread between the rates of corresponding maturities is known as the nominal spread since it is unadjusted for exchange rate effects. The German bond market is the largest market for bonds in Europe, and the German yield curve is used as a benchmark for European rates. Other countries, such as France, Italy, and the U.K. have their own yield curves.

Liquidity of securities affects the yields of bonds. Name recognition in the corporate sector is an important attribute for the yield on a security since such bonds are more liquid. Well-known corporations find it easier to raise debt capital in Europe at lower yields compared to their not so well-known peers. In the U.S. market, this effect is also observed in the form of higher yields for Yankee bonds when compared to U.S. issues.
