Answers to Chapter 6 
Questions:

1.  Capital markets are markets that trade equity (stocks) and debt (notes, bonds, and mortgages) instruments with maturities of more than one year. Bonds are long-term debt obligations issued by corporations and government units. Proceeds from a bond issue are used to raise funds to support long term operations of the issuer (e.g., for capital expenditure projects). In return for the investor’s funds, bond issuers promise to pay a specified amount in the future on the maturity of the bond (the face value) plus coupon interest on the borrowed funds (the coupon rate times the face value of the bond). If the terms of the repayment are not met by the bond issuer, the bondholder (investor) has a claim on the assets of the bond issuer. Bond markets are markets in which bonds are issued and traded. They are used to assist in the transfer of funds from individuals, corporations, and government units with excess funds to corporations and government units in need of long-term debt funding. Bond markets are traditionally classified into three types: Treasury notes and bonds, municipal bonds, and corporate bonds.

2.  T-bills have an original maturity of less than one year. Treasury notes have original maturities from over 1 to 10 years, while T-bonds have original maturities from over 10 years. Further, in contrast to T-bills which are sold on a discount basis from face value, T-notes and T-bonds pay coupon interest (semiannually). T-notes and bonds are not completely risk free, as their longer maturities result in wider price fluctuations than money market instruments as interest rates change (and thus are subject to interest rate risk).

3.  A STRIP is a Treasury security in which periodic coupon interest payments can be separated from each other and from the final principal payment. A STRIP effectively creates two securities--one for each semiannual interest payment and one for the final principal payment. STRIPs are attractive investments to investors who want to receive a certain amount at a specified time in the future and are not concerned about receiving current income. For example, STRIPs are used as investment securities for individual retirement accounts, Keogh Plans, and pension funds.

4.  Like the fixed-coupon bonds issued by the Treasury, the coupon rate on TIPS is determined by the auction process. However, unlike the fixed-principal bonds, the principal value of a TIPS bond can increase (or decrease) every six months by the amount of U.S. inflation (or deflation) as measured by the percentage change in the consumer price index (CPI). This principal is called the inflation-adjusted principal. TIPS bonds are used by investors who wish to earn a rate of return on their investments that keeps up with the inflation rate over time.

The TIPS yield may be viewed as a real yield and the spread between the yields of TIPS and non-TIPS of the same maturity is the market’s consensus estimate of average annual inflation over the period. While TIPS may appear attractive to investors fearing inflation, the yields are lower. Further, the periodic principal adjustments are taxable as interest. Thus, while TIPS may provide a large pay-off at maturity (due to an increase in the principal value) they may end up being negative cash-flow securities for taxable investors in some periods. Consequently, TIPS may not be an appropriate investment for someone looking for significant current income.

5.  Similar to primary market T-bill sales, the U.S. Treasury sells T-notes and T-bonds through competitive and noncompetitive Treasury auctions. The Treasury issues a press release about a week before each auction announcing the details of the auction, including the auction date, the amount to be sold, and other details about the securities to be issued. Bids may be submitted by government securities dealers, businesses, and individuals through the Treasury Direct website until noon Eastern time for noncompetitive bids and 1 p.m. Eastern time for competitive bids on the day of the auction. Bidders submit the yield to maturities they are willing to accept (in increments of 0.001%). Awards are announced the following day.

The auction is a single-price auction - all bidders pay the same price which is the price associated with the highest of the competitive yields bid. At each auction, first noncompetitive bids are filled. Next, competitive bids are ranked from the lowest to highest yield (a bidder willing to accept the lowest yield is willing to pay the highest price). The stop-out yield of the auction is the highest accepted yield. The bids at the stop-out yield are filled on a pro-rata basis, and all the bids above the stop-out yield are rejected. 

[bookmark: _GoBack]So far, the procedure described is the same as the one for T-bill auctions. The differences arise because notes and bonds are coupon-bearing instruments. The coupon rate of the auctioned notes or bonds is the stop-out yield rounded down to the nearest 1/8 percent (unless it already falls on 1/8 percent). Recall that coupon rates are set in increments of one-eighth of one percent. The security’s price is set for the yield to maturity to equal the auction’s stop-out yield. Because the coupon rate is the stop-out yield rounded down, the coupon rate is usually below the stop-out yield, meaning that the price is usually slightly below par. This process helps ensure that successful bidders will not pay more than the par value of the requested bonds. In Treasury auction result announcements, the stop-out yield is called “high yield” and the coupon rate is called “interest rate.” Negative yields cannot be bid in the auctions for non-inflation-protected Treasuries, but are allowed (and have happened) in TIPS auctions. A negative yield on TIPS implies that investors are willing to accept a negative real return on their investment. 

6.  General obligation (GO) bonds are backed by the full faith and credit of the issuer, i.e., the state or local government promises to use all of its financial resources (e.g., its taxation powers) to repay the bond. GO bonds have neither specific assets pledged as collateral backing the bond nor a specific revenue stream identified as a source of repayment of the bond’s principal and interest. Because the taxing authority of the government issuer is promised to ensure repayment, the issuance of new GO bonds generally requires local taxpayer approval. Possibly because of this requirement, and taxpayers’ reluctance to have their taxes increase, general obligation bonds represent a small portion of municipal bonds issued.

Revenue bonds are sold to finance a specific revenue-generating project and are backed by cash flows from that project. For example, a revenue bond may be issued to finance an extension of a state highway. To help pay off the interest and principal on that bond, tolls collected from the use of the highway may be pledged as collateral. If the revenue from the project is insufficient to pay interest and retire the bonds on maturity as promised, general tax revenues may not be used to meet these payments. Instead, the revenue bond goes into default and bondholders are not paid. Thus, revenue bonds are generally riskier then GO bonds.

7.  Bond insurance ensures payment to bondholders in the event that the issuer defaults on a payment. Generally, the insurance company assuring a bond has a higher credit rating than the issuer. As a result, the bond issued will have the credit rating of the insurance company. This helps improve the credit ratings of bond issuers and lowers interest rates on bonds backed by insurance substantially. Bond insurance also increases the liquidity of bonds because it is easier to sell an insured bond on the market.

8.  Public offerings of municipal bonds are most often made through an investment banking firm serving as the underwriter. Normally, the investment bank facilitates this transfer using a firm commitment underwriting. The investment bank guarantees the municipality (or corporation for a corporate bond) a price for newly issued bonds by buying the whole issue at a fixed price from the municipal issuer (the bid price). The investment bank then seeks to resell these securities to suppliers of funds (investors) at a higher price (the offer price). As a result, the investment bank takes a risk that it may not be able to resell the securities to investors at a higher price. This may occur if prices of municipal bonds suddenly fall due to an unexpected change in interest rates or negative information being released about the creditworthiness of the issuing municipality. If this occurs, the investment bank takes a loss on its underwriting of the security. However, the municipal issuer is protected by being able to sell the whole issue. 

Some municipal (and corporate) securities are offered on a best efforts basis, in which the investment bank does not guarantee a firm price to the issuer (as with a firm commitment offering) and acts more as a placing or distribution agent for a fee. With best-efforts offerings, the investment bank incurs no risk of mispricing the security since it seeks to sell the bonds at the price it can get in the market. In return the investment bank receives a fee. Further, the investment bank offers the securities at a price originally set by the municipality. Thus, the investment bank does not incur the expense of establishing the market price for the customer. Often, knowing that the investment bank has not put any of its own funds into the issue, investors in best-efforts issues are not willing to pay as much for the bonds as with a firm commitment issue.

9.  The bond indenture is the legal contract that specifies the rights and obligations of the bond issuer and the bond holders. The bond indenture contains a number of covenants associated with a bond issue. These bond covenants describe rules and restrictions placed on the bond issuer and bond holders. These covenants include rights for the bond issuer, such as the ability to call the bond issue, and restrictions, such as limits on the ability of the issuer to increase dividends paid to equity holders. By legally documenting the rights and obligations of all parties involved in a bond issue, the bond indenture helps lower the risk (and therefore the interest cost) of the bond issue. All matters pertaining to the bond issuer’s performance regarding any debt covenants as well as bond repayments are overseen by a trustee (frequently a bank trust department) who is appointed as the bond holders’ representative or “monitor.” The signature of a trustee on the bond is a guarantee of the bond’s authenticity. The trustee also acts as the transfer agent for the bonds when ownership changes as a result of secondary market sales and when interest payments are made from the bond issuer to the bond holder. The trustee also informs the bond holders if the firm is no longer meeting the terms of the indenture. In this case, the trustee initiates any legal action on behalf of the bond holders against the issuing firm. In the event of a subsequent reorganization or liquidation of the bond issuer, the trustee continues to act on behalf of the bond holders to protect their principal.

10.  With bearer bonds, coupons are attached to the bond and the holder (bearer) at the time of the coupon payment gets the relevant coupon paid on presentation to the issuer. With a registered bond, the bond holder’s (or owner’s) identification is kept in an electronic record by the issuer and the coupon payments are mailed or wire-transferred to the bank account of the registered owner. Because of the lack of security with bearer bonds, they have largely been replaced by registered bonds in the United States.

11.  Most corporate bonds are term bonds, meaning that the entire issue matures on a single date. Some corporate bonds (and most municipals bonds), on the other hand, are serial bonds, meaning that the issue contains many maturity dates, with a portion of the issue paid off on each date. For economic reasons, many issuers like to avoid a “crisis at maturity.” Rather than having to pay off one very large principal sum at a given time in the future (as with a term issue), many issuers like to stretch out the period over which principal payments are made - especially if the corporation’s earnings are quite volatile.

12.    a.  subordinated debenture
         b.  mortgage bond
         c.  subordinated debenture

13. Convertible bonds are bonds that may be exchanged for another security of the issuing firm (e.g., common stock) at the discretion of the bond holder. If the market value of the securities the bond holder receives with conversion exceeds the market value of the bond, the bond holder can return the bonds to the issuer in exchange for the new securities and make a profit. As a result, conversion is an attractive feature to bond holders. It gives the bond holder an investment opportunity (an option) that is not available with nonconvertible bonds.  As a result, the yield on a convertible bond is usually lower than that on a nonconvertible bond.

14.  A call provision allows the issuer to require the bond holder to sell the bond back to the issuer at a given (call) price - usually set above the par value of the bond. The difference between the call price and the face value on the bond is the call premium. Bonds are usually called in when interest rates drop (and bond prices rise) so that the issuer can gain by calling in the old bonds (with higher coupon rates) and issuing new bonds (with lower coupon rates). A call provision is an unattractive feature to bond holders, since the bond holder may be forced to return the bond to the issuer before he or she is ready to end the investment and the investor can only reinvest the funds at a lower interest rate. As a result, callable bonds have higher yields (generally between 0.05 and 0.25 percent) than comparable non-callable bonds

15.  A sinking fund provision is a requirement that the issuer retire a certain amount of the bond issue early over a number of years, especially as the bond approaches maturity. The bond issuer provides the funds to the trustee by making frequent payments to a so-called sinking fund. This sinking fund accumulates in value and is eventually used to retire the specified dollar amount of bonds either by purchasing them in the open market or by randomly calling bonds to be retired. Since it reduces the probability of default at the maturity date, a sinking fund provision is an attractive feature to bond holders. Thus, bonds with a sinking fund provision are less risky to the bond holder and generally have lower yields than comparable bonds without a sinking fund provision. Some sinking fund bonds, however, are redeemed at par or market value, whichever is less, which creates price risk for the holder (if a bond is redeemed at par when its straight value is above par).

16.  Bonds rated Baa or better by Moody’s and BBB or better by S&P and Fitch are considered to be investment grade bonds. Financial institutions are generally prohibited by state and federal law from purchasing anything but investment grade bond securities. Bonds rated below Baa by Moody’s and BBB by S&P and Fitch are considered to be speculative grade bonds and are often termed junk bonds, or high-yield bonds.

17.  The present values of the cash flows on bonds decreases as the required rate of return increases. This is the inverse relationship between present values and interest rates we discussed in Chapter 2. While the examples in the chapter refer to the relation between fair present values and required rates of returns, the inverse relation also exists between current market prices and expected rates of return—as yields on bonds increase, the current market prices of bonds decrease. The relationship between bond prices and the required rate of return is not linear. Rather, the percentage change in the present value of a bond to a given change in the required rate of return is smaller when interest rates are higher. The same nonlinear relation exists for current market prices and yield to maturities. Thus, as interest rates increase, present values of bonds (and bond prices) decrease at a decreasing rate.

18. All else equal, a long-term bond experiences larger price changes when interest rates change than a short-term bond. A bond’s price is the present value of all its cash flows. Changes in the discount rate (the interest rate) impact present values more for cash flows that are further out in time. 

19.  Rating agencies consider several factors in determining and assigning credit ratings on bond issues. For example, a financial analysis is conducted of the issuer’s operations and its needs, its position in the industry, and its overall financial strength and ability to pay the required interest and principal on the bonds. Rating agencies analyze the issuer’s liquidity, profitability, debt capacity, and more recently its corporate governance structure (following the passage of the Sarbanes-Oxley Act in 2002). Then for each particular issue, rating agencies evaluate the nature and provisions of the debt issue (e.g., the covenants and callability of the bond) and the protection afforded by, and relative position of, the debt issue in the event of bankruptcy, reorganization, or other arrangements under the laws of bankruptcy and other laws affecting creditors’ rights. 

In recent years rating agencies have been criticized as slow to react. One example of this was the failure of rating agencies to downgrade ratings on mortgage-backed securities. Throughout the financial crisis, major credit rating firms were criticized for putting top ratings on these securities, which ultimately collapsed in value and led to billions of dollars of losses for investors who had relied on the ratings to signal which securities were safe to buy. Further, because rating agencies, in particular Moody’s, Standard & Poor’s, and Fitch, are for-profit companies, their incentives were criticized for being misaligned. Specifically, conflicts of interest arose because the rating agencies are paid by the investment companies issuing the securities—an arrangement that came under fire as a disincentive for the agencies to be vigilant on behalf of investors. As a result of these criticisms, the Wall Street Reform and Consumer Protection Act, passed in July 2010, included a provision that allows investors to sue credit rating firms for “knowing or reckless” failure, establishes an oversight office within the SEC with the ability to fine credit raters, and empowers the SEC to deregister firms that give too many incorrect ratings over time. Almost three years later, in February 2013, the U.S. Justice Department sued S&P alleging the firm ignored its own standards to rate mortgage bonds that imploded in the financial crisis, cost investors billions, and nearly brought down the world’s financial systems. A week later thirteen state attorneys general also filed lawsuits against S&P alleging the firm presented its ratings as based on objective and independent analysis, when they were actually inflated to cater to banking clients.

20. In Chapter 2, we examined factors that affect interest rates on individual bonds. These factors included default risk, liquidity risk, special provisions written into the bond contract (e.g., callability, sinking fund provisions), and the term to maturity of the bond. In addition to these factors that are unique to each bond, interest rates on all bonds are affected by inflation and the real risk free rate (typically measured using Treasury rates). The interest rate spread on a bond contains information on how these other factors along with default risk affect the yield on a bond. The interest rate spread (or just spread) is the difference between the yield on a bond and the return on a similar maturity Treasury security. The spread measures the return premium a bond earns to compensate not just for default risk, but also for liquidity risk and any special provisions on the bond. Thus, a spread is considered by many investors to be a more comprehensive and more current source of information regarding the overall risk of a bond than Moody’s, S&P, and Fitch credit ratings. Given the added factors incorporated into bond spreads, it is possible for spreads and credit ratings to sometimes appear to conflict with each other. Consider a bond issued by a company that is financially sound, but trades very infrequently. The credit rating (which captures mainly default risk) may be high, which would imply that the interest rate and thus the spread on the bond would be low. However, the spread also incorporates liquidity risk, which is high in this case and results in a higher interest rate and a higher spread on the bond. 

21.  Bond markets bring together suppliers and demanders of long-term funds. The major issuers of debt market securities are federal, state, and local governments and corporations. The major purchasers of capital market securities are households, businesses, government units, and foreign investors. Figure 6–10 shows the percentage of each type of bond security held by the major groups. Notice in Figure 6–10 that financial firms, called Business Financial, (e.g., banks, insurance companies, mutual funds) are the major suppliers of funds for two of the three types of bonds. Financial firms hold 29.83 percent of all Treasury securities, 56.04 percent of municipal bonds, and 69.35 percent of the corporate bonds outstanding. In addition to their direct investment reported in Figure 6–10, households often deposit excess funds in financial firms (such as mutual bond funds and pension funds) that use these funds to purchase bond market securities. Thus, much of the business and financial holdings of bond securities shown in Figure 6–10 reflects indirect investments of households in the bond market.

22.  Eurobonds are long-term bonds issued and sold outside the country of the currency in which they are denominated (e.g., dollar-denominated bonds issued in Europe or Asia). Foreign bonds are long-term bonds issued by firms and governments outside of the issuer’s home country and are usually denominated in the currency of the country in which they are issued rather than in their own domestic currency - for example, a Japanese company issuing a dollar-denominate public bond rather than a yen-denominated bond in the U.S. Foreign bonds were issued long before Eurobonds and, as a result, are frequently called traditional international bonds.

23.  Sovereign bonds are government-issued debt. Sovereign bonds have historically been issued in foreign currencies, in either U.S. dollars or euros. Lesser developed country (LDC) sovereign debt tends to have lower credit rating than other sovereign debt because of the increased economic and political risks. Where most developed countries are either AAA or AA-rated, most LDC issuance is rated below investment grade, though a few countries that have seen significant  improvements have been upgraded to BBB or A ratings, and a handful of lower income countries have reached ratings levels equivalent to more developed countries. Accordingly, sovereign bonds require higher interest spreads. For example, sovereign bonds are uncollateralized and their price or value reflects the credit risk rating of the country issuing the bonds. The $2.8 billion June 1997 issue by Brazil of 30-year dollar-denominated bonds (rated BB grade by Standard & Poor’s) was sold at a yield spread of nearly 4 percent over U.S. Treasuries at the time of issue. 

24. In July 2001, Argentinian sovereign bonds were trading at spreads of over 15 percent above U.S. Treasury rates, with the J.P. Morgan Emerging Market Bond Index showing a spread of nearly 10 percent over U.S. Treasuries. This reflected the serious economic problems in Argentina and the contagious effects these were having on other sovereign bond markets. More recently, in September 2008, fears of the global economic crisis and falling commodity prices hit emerging markets particularly hard: Mexico’s sovereign debt spread jumped from 165bps to over 587bps, Brazil’s from 200bps to over 586bps, Chile’s from 69bps to over 322bps, Colombia’s from over 29bps to more than 600bps, and Argentina’s and Venezuela’s spreads went from 942bps and 873bps to over 4,019bps and 2,325bps, respectively. By the week of October 24, spreads had tripled since early August 2008. However, it should also be noted that credit default spreads on 10-year U.S. Treasury debt rose to a record 29.2bps. Clearly, developed countries were not immune to the crisis. 

Problems with sovereign bonds continued into 2009 and 2010. For example, in November 2009, Dubai World, the finance arm of Dubai, asked creditors for a six month delay on interest payments due on $60 billion of the country’s debt. In the mid- and late 2000s, Dubai became a center of investment and development, much of it funded by burgeoning oil wealth from neighboring countries. But during the financial crisis, the Middle East nation was hard hit by a falling real estate market. Further, throughout the spring of 2010 Greece struggled with a severe debt crisis. Early on, some of the healthier European countries tried to step in and assist the debt ridden country. Specifically, in March 2010 a plan led by Germany and France to bail out Greece with as much as $41 billion in aid began to take shape. However, in late April Greek bond prices dropped dramatically as traders began betting a debt default was inevitable, even if the country received a massive bailout. The selloff was the result of still more bad news for Greece, which showed that the 2009 budget deficit was worse than had been previously reported, and as a result politicians in Germany began to voice opposition to a Greek bailout. Further, Moody’s Investors Service downgraded Greece’s debt rating and warned that additional cuts could be on the way. 

The problems in the Greek bond market then spread to other European nations with fiscal problems, such as Portugal, Spain, and Italy. As a result, in May euro-zone countries and the International Monetary Fund, seeking to halt a widening European debt crisis that had now threatened the stability of the euro, agreed to extend Greece an unprecedented $147 billion rescue in return for huge budget cuts. Additional rescue packages and promises of further austerity measures intended to cut the burgeoning Greek deficit occurred through 2012. Yet the European debt crisis continued. While Greece had not yet missed a bond payment, in March the International Swaps and Derivatives Association (ISDA) declared that Greece had undergone a “restructuring credit event” which triggered insurance policy payments. The restructuring event was a forced swap of old debt held by some of its private bondholders for new debt. The swap forced a 74 percent haircut on those creditors that held out, triggering the effective default. 

[bookmark: U901553699110HNC]At one point, Greece seemed unable to form a government, and the leader of one party rejected the country's bailout commitments. It seemed increasingly conceivable that Greece might have to leave the euro zone. Economists’ estimated that a Greek exit from the Eurozone would cost the European Union $1 trillion, or about 5 percent of the Union’s annual economic output. Yet, the leaders of EU countries, particularly Germany and France, continued to work to keep Greek reform on track and the EU together. Further, the ECB stated that it would do whatever it took to protect the euro; ECB prepared to move forcefully into bond markets in tandem with Europe’s rescue funds and would concentrate on buying shorter-term debt. Through June 2012, the cost of bailouts required to do so totaled over $480 billion and, while calmer, the crisis in the EU was not over as Spain and Italy required bailouts as well. Fear arose that keeping the European Union together and the euro intact might actually draw sound countries into a crisis as they bail out unhealthy countries to prevent them from leaving the currency union. Even into 2013 the euro-zone crisis continued, becoming Europe's longest economic slump of the post-WWII era. Continued government austerity, minimal bank lending, and high levels of household debts hampered growth in most countries. However, in June a closely watched purchasing managers survey for the euro zone rose to a 15-month high of 48.9. This and other evidence that overall economic activity in the 17-country bloc could stabilize led the European Central Bank to project that growth would return by year-end 2013.  

Under the doctrine of sovereign-immunity, the repayment of sovereign debt cannot be forced by the creditors and it is thus subject to compulsory rescheduling, interest rate reduction, or even repudiation. The only protection available to the creditors is threat of the loss of credibility and lowering of the international standing (the sovereign debt rating of the country, which may make it much more difficult to borrow in the future).


Problems:

1.  a.  The Ask price is $10,000 x 107.5391% = $10,753.91
     b.  The Bid price is $10,000 x 100.0391% = $10,003.91

2.  a. May 25, 2016 to May 25, 2017 is 1 year, or 365 days. May 25, 2017 to May 31, 2017 is 7 days (i.e., 31 - 25 + 1). Next, add the following days corresponding to the months of June (30), July (31), August (31), September (30), and October (31). Finally, add 30 days to reach November 30, 2017. We now have 365 + 7 + 30 + 31 + 31 + 30 + 31 + 30 = 555, and 555/365 = 1.52054795.

        Vb = (0.875%/2) {[1-(1/(1 + 0.00849/2)2(1.520154795))]/0.00849/2} + 100%/(1 + 0.00849/2)2(1.520154795)  = 100.0391%

On a financial calculator: N = 1.520154795 (2) = 3.04109589, I = 0.849 / 2 = 0.4245, PMT = 0.875/2 = 0.4375, FV = 100, 
	=> PV = 100.0391%

    b.  May 25, 2016 to July 31, 2017 is 1 year, 68 days, or 1.18630137 years. Thus,

99.8047% = (0.625%/2) {[1-(1/(1 + ask yield/2)2(1.18630137))]/ask yield/2} + 100%/(1 + ask yield/2)2(1.18630137)  
Solving for Asked yield, we get 0.791%

On a financial calculator: N = 1.18630137(2) = 2.37260274, PV = -99.8047%, PMT = 0.625/2 = 0.3125, FV = 100, 
	=> I = 0.39536395% x 2 = 0.791% 

3.  a. May 25, 2016 to August 15, 2019 is 3.22739726 years. Also, the Asked price is 96.553%. Thus,

             	96.553% = 100%/ (1 + Asked yield/2)2x3.22739726  

Solving for “Asked yield,” we get 1.09%. 

Asked yield may also be solved for by using the following inputs on a financial calculator: N = 3.22739726 (2); PV = -96.553; PMT = 0; FV = 100. I/Y => 0.54492197 (2) = 1.09% 

      b.  May 25, 2016 to November 30, 2016 is 0.52054795 years. Thus,

             	Vb  = 100%/ (1 + 0.56%/2)2x0.52054795 = 99.709%

4.   a.  Accrued interest over the 145 days is calculated as:
                (4.375%/2) x 145/184 = 1.723845%
of the face value of the bond, or $172.38 per $10,000 face value bond.

       b.  Clean price  + Accrued interest = Dirty price
                105.25% +       1.723845%      = 106.973845%
of the face value of the bond, or $10,697.38 per $10,000 face value bond.

5. a.  Accrued interest over the 12 days is calculated as:
                (2.125%/2) x 12/184 = 0.0692935%
of the face value of the bond, or $6.93 per $10,000 face value bond.

       b.  Clean price  + Accrued interest = Dirty price
                98.250% +       0.0692935%      = 98.3192935%
of the face value of the bond, or $9,831.93 per $10,000 face value bond.

6.  a. The inflation-adjusted principal at the end of the first six months June 30, 2019, is found by multiplying the original par value ($100,000) by the semiannual inflation rate. Thus, the principal amount is adjusted upward by 0.3 percent (e.g., $100,000 x 1.003), or to $100,300. Therefore, the first coupon payment, paid on June 30, 2019, is $4,012 ($100,300 x 4.0%).

b. The inflation adjusted principal at the beginning of the second six months is $100,300.
c. The principal amount used to determine the second coupon payment is adjusted upward by 1 percent (e.g., $100,300 x 1.01), or to $101,303. The coupon payment to the investor for the second six month period is the inflation-adjusted principal on this coupon payment date ($101,303) times the semiannual coupon rate (4 percent). Or on December 31, 2019, the investor receives a coupon payment of $4,052.12 ($101,303 x 4.0%).

7.  a. The inflation-adjusted principal at the end of the first six months June 30, 2020, is found by multiplying the original par value ($100,000) by the semiannual inflation rate. Thus, the principal amount is adjusted upward by 1.25 percent (e.g., $100,000 x 1.0125), or to $101,250. Therefore, the first coupon payment, paid on June 30, 2020, is $2,278.13 ($101,250 x 2.25%).

b. The inflation adjusted principal at the beginning of the second six months is $101,250.
c. The principal amount used to determine the second coupon payment is adjusted upward by 0.5 percent (e.g., $101,250 x 1.005), or to $101,756.25. The coupon payment to the investor for the second six-month period is the inflation-adjusted principal on this coupon payment date ($101,756.25) times the semiannual coupon rate (2.25 percent). Or, on December 31, 2020, the investor receives a coupon payment of $2,289.52 ($101,756.25 x 2.25%).

8.  If your marginal tax rate is 21 percent, the after-tax or equivalent tax exempt yield on the taxable bond is
9.5% (1 - 0.21) = 7.51%

The municipal that pays 7.75 percent is the better deal.

9.  a. If your marginal tax rate is 28 percent, the after-tax or equivalent tax exempt yield on the taxable bond is
6.75%/(1 - .28) = 9.375%

b.  If your marginal tax rate is 21 percent, the after-tax or equivalent tax exempt yield on the taxable bond is
6.75%/(1 - .21) = 8.544%

10.  a. The Delaware River Port Authority bonds had a coupon rate of 5.000%, their price was 118.00%, and the yield was 3.77%.

        b. On May 23, 2016, the yield to maturity on State of California bonds (maturing on November 1, 2043) was 3.83%.
	
11.  May 25, 2016 to July 1, 2038 is 22 years 38 days, or 22.10410959 years. Thus,

        111.00% = (5.500%/2) {[1-(1/(1 + bid yield/2)2(22.10410959))]/bid yield/2} + 100%/(1 + bid yield/2)2(22.10410959)  

Solving for bid yield, we get 4.69%

12.  109.7142857% = (4.000%/2) {[1-(1/(1 + 0.0340083577/2)2(years))]/0.0340083577ytm/2} + 100%/(1 + 0.0340083577)2(years)  
        Solving for the years, we get 23.76986301 years, or 23 years 281 days.

On a financial calculator: PV = -103.169%, PMT = 2.750, FV = 100, I = 5.090145/2 = 2.5450725
  => N = 19.90137265 and years = 9.95068632 years

13. a.  The closing price of Chevron 2.954% bonds on May 23, 2016 was 100.00510% of the face value of the bond.

      b. The S&P bond rating on Walgreens 3.800 percent coupon bonds maturing in 2024 on May 23, 2016 was BBB.

      c. The closing price of Stryker 3.500 percent bonds on Friday, May 20, 2016 was 103.546% + 0.332% = 103.878% of the face value of the bond.

14.  May 25, 2016 to July 7, 2046 is 30 years 44 days, or 30.12054795 years. Thus,

        99.944% = (4.400%/2) {[1-(1/(1 + yield/2)2(30.12054795))]/yield/2} + 100%/(1 + yield/2)2(30.12054795)  

Solving for yield, we get 4.00%. 

15. Before the rating change:
	Vb = ($1,000(6.5%)/2) {[1-(1/(1 + 0.072/2)2(15))]/0.072/2} + 1,000/(1 + 0.072/2)2(15)  
        Solving for Vb, we get $936.4268335.
On a financial calculator: PMT = 32.50, FV = 1,000, I = 7.20/2 = 3.60, N = 15(2) = 30=> PV = -936.4268335

After the rating change:
	Vb = ($1,000(6.5%)/2) {[1-(1/(1 + 0.085/2)2(15))]/0.085/2} + 1,000/(1 + 0.085/2)2(15)  
        Solving for Vb, we get $832.2098283.
On a financial calculator: PMT = 32.50, FV = 1,000, I = 8.5/2 = 4.25, N = 15(2) = 30=> PV = -832.2098283

$ change in Vb = $832.2098283 - $936.4268335 = -$104.2170052
% change in Vb = ($832.2098283 - $936.4268335)/$936.4268335 = -$104.2170052/$936.4268335 = -11.129%
  
16. Since the client’s marginal tax rate is 33 percent, the tax equivalent yield on the municipal bond is 4.5%/(1 - 0.33) = 6.716%. This is greater than the yield on the corporate bond, 6.45%, so the client would make more profit with the municipal bond.

17. Before the rating change:
	Vb = (1,000(6.75%)/2) {[1-(1/(1 + 0.082/2)2(10))]/0.082/2} + 1,000/(1 + 0.082/2)2(10)  
        Solving for Vb, we get $902.336888.
On a financial calculator: PMT = 33.75, FV = 1,000, I = 8.20/2 = 4.10, N = 10(2) = 20=> PV = -902.336888

After the rating change:
	Vb = (1,000(6.75%)/2) {[1-(1/(1 + 0.071/2)2(10))]/0.071/2} + 1,000/(1 + 0.071/2)2(10)  
        Solving for Vb, we get $975.2404439.
On a financial calculator: PMT = 33.75, FV = 1,000, I = 7.1/2 = 3.55, N = 10(2) = 20=> PV = -975.2404439

$ change in Vb = $975.2404439 - $902.336888 = $72.9035558
% change in Vb = ($975.2404439 - $902.336888)/$ 902.336888 = $72.9035558/$902.336888 = 8.079%

18.  EXCEL Problem: 	Bond value = 102-17%
			Bond value = 103-03%
			Bond value = 103-19%
			Bond value = 104-14%

19. a.  If a bond holder were to convert Hilton Hotels bonds into stock, each bond (worth $975.00) could be exchanged for 61.2983 shares of stock worth $15.90. The conversion value of the bonds is:   				 $15.90 x 61.2983 = $974.50

     b.  The bonds are currently worth $975.00 per bond, while their conversion value is $974.5. Thus, there is virtually no difference in dollar value of the investment to the investor if he or she holds Hilton’s debt or its common stock equivalent.

20. a.  If a bond holder were to convert Gentherm bonds into stock, each bond (worth $1,025.00) could be exchanged for 45.25 shares of stock worth $19.85. The conversion value of the bonds is:   				 $19.85 x 42.25 = $838.6625

     b.  The bonds are currently worth $1,025.00 per bond, while their conversion value is $838.6625. Thus, the conversion of the debt to stock would result in a loss of $186.3375 ($1,025.00 - $838.6625) in dollar value for the investor. He or she is better off by continuing to hold Gentherm’s debt.







