Answers to Chapter 7 
Questions:

[bookmark: _GoBack]1.  Mortgage markets are examined separately from bond and stock markets for several reasons. First, mortgages are backed by a specific piece of real property. If the borrower defaults on a mortgage, the financial institution can take ownership of the property. Only mortgage bonds are backed by a specific piece of property that allows the lender to take claim in the event of a default. All other corporate bonds and stocks give the holder a general claim to a borrower’s assets. Second, there is no set size or denomination for primary mortgages. Rather, the size of each mortgage depends on the borrower’s needs and ability to repay. Bonds generally have a denomination of $1,000 or a multiple of $1,000 per bond and shares of stock are generally issued in denominations of $1 per share. Third, primary mortgages generally involve a single investor (e.g., a bank or mortgage company). Bond and stock issues, on the other hand, are generally held by many (sometimes thousands of) investors. Finally, the typical issuers in the mortgage market (individuals) are quite different from issuers (corporations and governments) in other financial markets. Because primary mortgage borrowers are often individuals, information on these borrowers is less extensive and unaudited. Bonds and stocks are issued by publicly traded corporations and governments are subject to extensive rules and regulations regarding information availability and reliability.

2.  Four basic categories of mortgages are issued by financial institutions: home, multifamily dwelling, commercial, and farm. Home mortgages ($10.01 trillion outstanding in 2016) are used to purchase one- to four-family dwellings. Multifamily dwelling mortgages ($1.11 trillion outstanding) are used to finance the purchase of apartment complexes, townhouses, and condominiums. Commercial mortgages ($2.52 trillion outstanding) are used to finance the purchase of real estate for business purposes (e.g., office buildings, shopping malls). Farm mortgages ($0.21 trillion outstanding) are used to finance the purchase of farms. As seen in Figure 7-1, all four areas have experienced tremendous growth, but the historically low mortgage rates in the 1990s and 2000s particularly spurred growth in the single-family home area (189 percent growth from 1995 through 2016), commercial business mortgages (241 percent growth), and multifamily residential mortgages (296 percent growth)




3. A lien is a public record attached to the title of the property that gives the financial institution the right to sell the property if the mortgage borrower defaults or falls into arrears on his or her payments. The mortgage is secured by the lien. That is, until the loan is paid off, no one can buy the property and obtain clear title to it. If someone tries to purchase the property, the financial institution can file notice of the lien at the public recorder’s office to stop the transaction. 

4.  Federally insured mortgages are originated by financial institutions, but repayment is guaranteed (for a fee of 0.5 percent of the loan amount) by either the Federal Housing Administration (FHA) or the Veterans Administration (VA). In order to qualify, FHA and VA mortgage loan applicants must meet specific requirements set by these government agencies. Further, the maximum size of the mortgage is limited. FHA or VA mortgages require either a very low or zero down payment. Conventional mortgages are mortgages issued by financial institutions and are not federally insured (but they generally are required to be privately insured if the borrower’s down payment is less than 20 percent of the property’s value).

5.  A fixed rate mortgage locks in the borrower’s interest rate and thus required monthly payments over the life of the mortgage, regardless of how market rates change. In contrast, the interest rate on an adjustable-rate mortgage (ARM) is tied to some market interest rate or interest rate index. Thus, the required monthly payments can change over the life of the mortgage. ARMs generally limit the change in the interest rate allowed each year and during the life of the mortgage.

Mortgage borrowers generally prefer fixed-rate loans to ARMs when interest rates in the economy are low. If interest rates rise, ARMs may cause borrowers to be unable to meet the promised payments on the mortgage. In contrast, most mortgage lenders prefer ARMs when interest rates are low. When interest rates eventually rise, ARM payments on their mortgage assets will rise. Since deposit rates and other liability rates too will be rising, it will be easier for financial institutions to pay the higher interest rates to their depositors when they issue ARMs. However, higher interest payments mean mortgage borrowers may have trouble making their payments. Thus, default risk increases. As a result, while ARMs reduce a financial institutions interest rate risk, they also increase its default risk.

6.  By refinancing the mortgage at a lower interest rate, the borrower pays less each month—even if the new mortgage is for the same amount as the current mortgage. Mortgage refinancing involves many of the same details and steps involved in applying for a new mortgage and can involve many of the same fees and expenses. Mortgages are most often refinanced when a current mortgage has an interest rate that is higher than the current interest rate. As coupon rates on new mortgages fall, the incentive for mortgage borrowers to pay off old, high coupon rate mortgages and refinance at lower rates increases. Traditionally, the decision to refinance involves balancing the savings of a lower monthly payment against the costs (fees) of refinancing. That is, refinancing adds transaction and
recontracting costs. Origination costs or points for new mortgages, along with the cost of appraisals and credit checks, frequently arise as well. An often-cited rule of thumb is that the interest rate for a new mortgage should be 2 percentage points below the rate on the current mortgage for refinancing to make financial sense. 

7.  Points are fees or payments made when a mortgage loan is issued (at closing). One discount point paid up front is equal to 1 percent of the principal value of the mortgage. A borrower pays points on a mortgage up front in exchange for a reduced interest rate and, consequently, reduced monthly payments. The choice of points (and lower monthly payments) versus no points (and higher monthly payments) depends on how long the mortgage borrower takes to pay off the mortgage. Specifically, the longer the borrower takes to pay off the mortgage, the more likely he or she is to choose points and a lower mortgage rate. Thus, by offering points, the mortgage lender decreases the probability that the mortgage borrower will prepay the mortgage—paying the mortgage off early reduces the present value of the monthly savings to the mortgage borrower.

8.  Jumbo mortgages are those mortgages that exceed the conventional mortgage conforming limits. Limits are set by the two government-sponsored enterprises, Fannie Mae and Freddie Mac, and are based on the maximum value of any individual mortgage they will purchase from a mortgage lender. In 2016, the general limit was $417,000 for most of the U.S. (the limit is set higher in high cost areas of the country). Because the large size and the inability to sell jumbo mortgages to Fannie Mae or Freddie Mac creates more risk for mortgage lenders, interest rates on jumbo mortgages are generally higher than on conforming mortgages. Typically, the spread in interest rates on jumbo versus conventional mortgages is about 0.25 to 0.50 percent. However, during periods of high economywide risk (e.g., during the late 2000s), the spread can be greater than 1.50 percent. Further, to reduce the risk of these loans, lenders will often require a higher down payment on jumbo mortgages than conventional mortgages.

9.  Subprime mortgages are mortgages to borrowers who do not qualify for prime mortgages because of weakened credit histories, including payment delinquencies and possibly more severe problems such as charge-offs, judgments, and bankruptcies. Subprime borrowers may also display reduced repayment capacity as measured by credit scores, debt-to-income ratios, or other criteria that may encompass borrowers with incomplete credit histories. Subprime mortgages have a higher rate of default than prime mortgage loans and are therefore riskier loans for the mortgage lender. As a result, these mortgages have higher interest rates than prime mortgages. The majority of home loans are not subprime mortgages, but their numbers rapidly grew in the mid-2000s. Subprime mortgages accounted for 9 percent of all mortgage originations from 1996 through 2004 and rose to about 21 percent from 2004 through 2006.

It was subprime mortgages and the huge growth in them that was a major instigator of the financial crisis. The low interest rate environment in the early and mid-2000s led to a dramatic increase in the demand for residential mortgages, especially among those who had previously been excluded from participating in the market because of their poor credit ratings (i.e., subprime borrowers). As demand grew, FIs began lowering their credit quality cut-off points. To boost their earnings in the subprime market, banks and other mortgage lenders often offered relatively low “teaser” rates on adjustable rate mortgages (ARMs). Eventually, housing prices started to fall and interest rates started to rise. Since many subprime mortgages had floating rates, the cost of meeting mortgage commitments rose to unsustainable levels for many low income households. The result was a wave of mortgage defaults in the subprime market and foreclosures that only reinforced the downward trend in housing prices. As this happened, the poor quality of the collateral and credit quality underlying subprime mortgage pools became apparent. Subprime mortgage-backed securities plummeted in value and the financial crisis began. 

10. Option ARMs, also called pick-a-payment or pay-option ARMs, are 15- or 30-year adjustable rate mortgages that offer the borrower several monthly payment options. The four major types of payment options include: minimum payment, interest-only payment, a 15-year fully amortizing payment, and a 30-year fully amortizing payment.

Minimum payment option. The minimum payment is the lowest of the four payment options and carries the most risk. With these option ARMs, the monthly payment is set for 12 months at an initial interest rate. After that, the payment changes annually, and a payment cap limits how much it can increase or decrease each year (generally 7.5 percent). If the minimum payment is continued after the end of the initial interest rate period, which usually holds only for the first 1 to 3 months, it may not be enough to pay all of the interest charged on the loan for the previous month and the unpaid interest will be added to the principal balance. This is called negative amortization, and it means that the amount owed increases and the borrower will be charged additional interest at the rate on the loan on the new, larger principal balance.

The minimum payment on most option ARM programs is 1 percent fully amortized. Every time the borrower makes the minimum payment, the difference between the minimum payment and the interest-only payment is tacked onto the balance of the loan. A borrower can pay the minimum payment until the loan balance reaches 110 to 115 percent of the original loan balance. This allows the typical borrower to pay the minimum payment for roughly the first five years of the life of the loan. After the loan balance reaches 110 to 115 percent, the borrower loses the minimum payment option, leaving them with the three remaining payment options. 

Interest-only payment: An interest-only option ARM requires the borrower to pay only the interest on the loan during the initial period of the loan. During this period, no principal must be repaid. After the interest-only period, the mortgage must amortize so that the mortgage will be paid off by the end of its original term. This means that monthly payments must increase substantially after the initial interest-only period lapses. The length of the interest-only period varies with each mortgage type. The interest-only payment may change every month based on changes in the ARM index used to determine the loan interest rate. After ten years from the start of the loan, the interest-only option typically goes away as well, and the borrower must pay using one of the two remaining payment options.
Interest-only payment option ARMs carry a great deal of payment-shock risk. Not only do the payments have the potential to increase because of an increasing fully indexed interest rate, but the expiration of the interest-only payment means that payments will increase when the mortgage becomes a fully amortizing loan.

30-year fully amortizing payment: With 30-year fully amortizing option ARMs, the borrower pays both principal and interest on the loan. By making this payment each month, the borrower is ensured that all interest and principal payments are fully paid on schedule. The payment is calculated each month based on the prior month's fully indexed rate, loan balance, and remaining loan term.

[bookmark: Fully_Amortizing_30-Year_Payment]15-year fully amortizing payment: This option ARM is similar to the 30-year fully amortizing payment option ARM, with a full principal and interest payment, but with a larger amount of principal paid each month. This amount includes all of the interest charged on the loan for the previous month plus principal to pay off the loan based on a 15-year term (instead of a 30-year term). The payment amount may change from month to month based on changes in the index value used to determine the fully indexed rate. Choosing the 15- year fully amortizing payment puts the mortgage on an accelerated amortization schedule. 

11.  The secondary mortgage markets were created by the federal government to help boost U.S. economic activity during the Great Depression. As borrowers defaulted on mortgages, banks and thrifts found themselves strapped for cash. To create liquidity in the mortgage markets and to raise levels of home ownership and the availability of affordable housing, in 1938 the government established the Federal National Mortgage Association (FNMA or Fannie Mae) to buy mortgages from depository institutions so they could lend to other mortgage borrowers. FNMA’s mandate was to act as a secondary mortgage market facility that could purchase, hold, and sell mortgage loans. The government also established the Federal Housing Administration (FHA) and the Veterans Administration (VA) to insure certain mortgages against default risk (described earlier). This made it easier to sell/securitize mortgages. Financial institutions originated the mortgages and secondary market buyers did not have to be as concerned with a borrower’s credit history or the value of collateral backing the mortgage since they had a federal government guarantee protecting them against default risk. Fannie Mae grew very large over the years. To remove Fannie Mae's growing debt portfolio from the government balance sheet, in 1968 Fannie Mae was converted into a publicly traded company owned by investors.

Further, by the late 1960s, fewer veterans were obtaining guaranteed VA loans. As a result, the secondary market for mortgages declined. To encourage continued expansion in the housing market and to promote competition for FNMA (which was functioning as a virtual monopoly), the U.S. government created the Government National Mortgage Association (GNMA or Ginnie Mae) and the Federal Home Loan Mortgage Corporation (FHLMC or Freddie Mac). Like FNMA, GNMA and FHLMC provide direct or indirect guarantees that allow for the creation of mortgage-backed securities. Also, like FNMA, FHLMC became quite large and was converted to a public company in 1989, removing the debt from the balance sheet of the federal government.

12. A mortgage sale occurs when a financial institution originates a mortgage and sells it with or without recourse to an outside buyer. Mortgage sales usually involve no creation of new types of securities. Securitization of mortgages involves the pooling of a group of mortgages with similar characteristics, the removal of these mortgages from the balance sheet, and the subsequent sale of interests in the pool to secondary market investors. Securitization of mortgages results in the creation of mortgage-backed securities (e.g., government agency securities, collateralized mortgage obligations), which can be traded in secondary mortgage markets.

13.  Mortgage-backed securities allow mortgage issuers to separate the credit risk exposure from the lending process itself. That is, FIs can assess the creditworthiness of loan applicants, originate loans, fund loans, and even monitor and service loans without retaining exposure to loss from credit events, such as default or missed payments. This moves banks away from the traditional “originate and hold” banking model, in which the originating bank retains the loan and the risk exposure, until the loan is paid off. Rather, mortgage securitization and loan syndication allows banks to retain little or no part of the loans, and hence little or no part of the default risk on loans that they originate: bank have moved to the originate-to-distribute model of banking. Thus, as long as the borrower did not default within the first months after a loan’s issuance and the loans were sold or securitized without recourse back to the bank, the issuing bank could ignore longer term credit risk concerns.  This decoupling of the risk from the lending activity allows the market to efficiently transfer risk across counterparties. However, it also loosens the incentives to carefully perform each of the steps of the lending process. This loosening of incentives was an important factor leading to the global financial crisis of 2008-2009, which witnessed the aftereffects of poor loan underwriting, shoddy documentation and due diligence, failure to monitor borrower activity, and fraudulent activity on the part of both lenders and borrowers. 
The result was a deterioration in credit quality at the same time as there was a dramatic increase in consumer and corporate leverage. Eventually, in 2006, housing prices started to fall. At the same time, the Federal Reserve started to raise interest rates as it began to fear inflation. Since many of the subprime mortgages that originated in the 2001–2005 period had adjustable rates, the cost of meeting mortgage commitments rose to unsustainable levels for many low-income households. The confluence of falling house prices, rising interest rates, and rising mortgage costs led to a wave of mortgage defaults in the subprime market and foreclosures that only reinforced the downward trend in housing prices. As this happened, the poor quality of the collateral and credit quality underlying subprime mortgage pools became apparent, with default rates far exceeding those apparently anticipated by the rating agencies who set their initial subprime mortgage securitizations ratings. The financial crisis began.

Although bank regulators attempt to examine the off-balance-sheet activities of banks so as to ascertain their safety and soundness, there is far less scrutiny off the balance sheet than there is for their on-balance-sheet activities (i.e., traditional lending and deposit taking).  To the extent that counterparty credit risk was not fully disclosed to, or monitored by, regulators, the increased use of these innovations transferred risk in ways that were not necessarily scrutinized or understood. It is in this context of increased risk and inadequate regulation that the credit crisis developed. 

14.   Pass-through mortgage securities “pass through” promised payments of principal and interest on pools of mortgages created by financial institutions to secondary market investors (mortgage-backed security bond holders) holding an interest in these pools. After a financial institution accepts mortgages, it pools them and sells interests in these pools to pass-through security holders. Each pass-through mortgage security represents a fractional ownership share in a mortgage pool. Thus, a 1 percent owner of a pass-through mortgage security issue is entitled to a 1 percent share of the principal and interest payments made over the life of the mortgages underlying the pool of securities. The originating financial institutions (e.g., bank or mortgage company) or a third-party servicer receives principal and interest payments from the mortgage holder and passes these payments (minus a servicing fee) through to the pass-through security holders.

15.  The Government National Mortgage Association (GNMA), or Ginnie Mae, began operations in 1968 when it split off from the Federal National Mortgage Association (FNMA). GNMA is a government-owned agency with two major functions: sponsoring mortgage‑backed securities programs of financial institutions such as banks, thrifts, and mortgage bankers and acting as a guarantor to investors in mortgage‑backed securities regarding the timely pass‑through of principal and interest payments from the financial institution or mortgage servicer to the bond holder. In other words, GNMA provides timing insurance. In acting as a sponsor and payment‑timing guarantor, GNMA supports only those pools of mortgage loans whose default or credit risk is insured by one of four government agencies; the Federal Housing Administration (FHA), the Veterans Administration (VA), the Department of Housing and Urban Development’s Office of Indiana and public Housing, and the USDA Rural development. Mortgage loans insured by these agencies target groups that might otherwise be disadvantaged in the housing market, such as low‑income families, young families, and veterans. As such, the maximum mortgage under the GNMA securitization program is capped.

16.  Originally created in 1938, the Federal National Mortgage Association (FNMA or Fannie Mae), is the oldest of the three mortgage‑backed security-sponsoring agencies. While, since 1968, FNMA has operated as a private corporation owned by shareholders, in the minds of many investors, it has had implicit government backing, which makes it equivalent to a government-owned enterprise. Indeed, the fact that FNMA has historically had a secured line of credit available from the U.S. Treasury should it need funds in an emergency supports this view. FNMA is a more active agency than GNMA in creating pass‑through securities. GNMA merely sponsors such programs and guarantees the timing of payments from financial institution servicers to GNMA investors. FNMA actually helps create pass‑throughs by buying and holding mortgages on its balance sheet. It also issues bonds directly to finance those purchases. Specifically, FNMA creates mortgage‑backed securities (MBSs) by purchasing packages of mortgage loans from banks and thrifts. It finances such purchases by selling MBSs to outside investors such as life insurers or pension funds. In addition, FNMA engages in swap transactions  by which it swaps MBSs with a bank or thrift for original mortgages. Since FNMA guarantees securities in regard to the full and timely payment of interest and principal, the financial institution receiving the MBSs can then resell them in the capital market or can hold them in its own portfolio. Unlike GNMA, FNMA securitizes conventional mortgage loans as well as FHA/VA insured loans, as long as the conventional loans have acceptable loan-to-value or collateral ratios not normally exceeding 80 percent. Conventional loans with high loan-to-value ratios usually require that the mortgages be insured with private mortgage insurance before they are accepted into FNMA securitization pools.

17.  Together FNMA and FHLMC represent a huge presence in the financial system as they have over
60 percent of the single-family mortgage pools in the United States. Some regulators and politicians have argued that these two government-sponsored enterprises have gained too much of a market share. In the early 2000s, their credit losses increased as did their debt-to-equity ratios. Debt to equity for these two agencies ranged from 30 to 97 percent, depending on the assumptions made about off-balance-sheet exposures. 

Also, in the early 2000s, these two agencies came under fire for several reasons. First, in September 2002, Fannie Mae was criticized for allowing a sharp increase in interest rate risk to exist on its balance sheet. The Office of Federal Housing Enterprise Oversight (OFHEO), a main regulator of Fannie Mae, required Fannie Mae to submit weekly reports to the OFHEO on the company’s exposure to interest rate risk. The OFHEO also instructed Fannie Mae to keep regulators apprised of any challenges associated with returning its interest rate risk measure to more acceptable levels and warned that additional action would be taken if there were adverse developments with Fannie Mae management’s effectiveness in lowering interest rate risk. In October 2003, Fannie Mae and Freddie Mac came under new criticism for allegedly overcharging lenders for services they provided. The overcharges came in the fees that the companies collect from banks, thrifts, and other lenders for guaranteeing repayment of their mortgages. The overcharges hurt mortgage lenders, squeezing their profit margins, and perhaps home buyers, too, as lenders increased mortgage interest rates to recover the increased fees. Later that same month, Fannie Mae announced that it miscalculated the value of its mortgages, forcing it to make a $1.1 billion restatement of its stockholders’ equity. Earlier in the year, Freddie Mac announced a $4.5 billion misstatement of its earnings. While both were claimed to be computational errors, the episodes reinforced fears that Fannie Mae and Freddie Mac lack the necessary skills to operate their massive and complex businesses, which some investors and political critics worried could pose a risk to the nation’s financial system if not properly managed. Finally, in February 2004, then Federal Reserve Chairman Alan Greenspan stated that Fannie Mae and Freddie Mac pose very serious risks to the U.S. financial system and urged Congress to curb their growth sooner rather than later. 

Underlying the concerns about the actions of these two GSEs was the widespread perception among investors that neither would be allowed to fail if they got into trouble. This perception created a subsidy for the agencies and allowed them to borrow more cheaply than other firms with similar balance sheets. The fear was that the two agencies used their implicit federal backing to assume more risk and finance expansion through increased debt. Such actions created a source of systemic risk for the U.S. financial system. These fears and concerns became reality during the financial crisis. The turmoil in the housing and credit markets that began in 2007 put extreme financial pressure on Fannie Mae and Freddie Mac. The value of their mortgage assets fell, but the debt they issued to purchase those assets remained on their balance sheets. To maintain a positive net worth in the face of falling asset values, financial firms have several options to raise capital, none of which were readily available to Fannie or Freddie. If they sold assets, they would depress the prices of mortgage loans and MBSs even further, worsening both their own balance sheet positions and those of many other financial firms. They could not use retained earnings to increase capital because their operations had not earned a profit since 2006. Finally, rapidly falling share prices made it difficult to raise capital by selling new common stock. 

GSE status, however, enabled them to continue to fund their operations by selling debt securities, because the market believed that Fannie and Freddie debt was implicitly guaranteed by the government. In July 2008, however, Fannie and Freddie’s share prices fell sharply, resulting in the possibility that market participants might refuse to extend credit to Fannie and Freddie under any terms. Even though Fannie and Freddie maintained access to the debt markets (albeit at higher than usual interest rates), their inability to raise new capital cast doubts on their long-term viability. As a result, the federal government concluded that “the companies cannot continue to operate safely and soundly and fulfill their critical public mission, without significant action” to address their financial weaknesses.

The Housing and Economic Recovery Act of 2008, enacted July 30, 2008, gave the authority for the government’s takeover of the GSEs. The act created a new GSE regulator, the Federal Housing Finance Agency (FHFA), with the authority to take control of either GSE to restore it to a sound financial condition. The act also gave the Treasury emergency authority to purchase an unlimited amount of GSE debt or equity securities if necessary to provide stability to the financial markets, prevent disruptions in the availability of mortgage finance, and protect the taxpayer. On September 7, 2008, the FHFA established a conservatorship for both Fannie and Freddie. As conservator, the FHFA took over the assets and assumed all the powers of the shareholders, directors, and officers. The government lent the two GSEs $188 billion and received a right to acquire almost 80 percent of each company’s stock. Stockholders’ voting rights were suspended during the conservatorship, and both firms replaced their CEOs. Dividends on common and preferred stock were suspended, although the shares continued to trade. (However, in June 2010, the NYSE, through the FHFA, notified Fannie and Freddie that they no longer met NYSE listing standards. The FHFA ordered the two GSEs to transfer trading of their common and preferred shares from the NYSE to the over-the- counter market.) The conservatorship will end when the FHFA finds that a safe and solvent condition has been restored. 

The takeover of Fannie and Freddie, and specifically the commitment to meet all of the firms’ obligations to debt holders, exposes the U.S. government to a potentially large financial risk. At the time the FHFA took over, debt issued or guaranteed by the GSEs totaled more than $5 trillion. The risks of not acting, however, clearly appeared intolerable to the government. A failure or default by either Fannie or Freddie would have severely disrupted financial markets around the world. If the GSE portfolios of mortgage loans and MBSs had been liquidated, prices would have plunged even further, the secondary market for mortgages would have been decimated, and the supply of new mortgage credit would have been severely restricted.

In February 2011, the Obama administration recommended phasing out the GSEs and gradually reducing the government’s involvement in the mortgage market. In the proposal, any dismantling of Fannie and Freddie would happen gradually to avoid a shake-up in the mortgage markets, Steps to reduce the government role in the mortgage market likely would raise borrowing costs for home buyers, adding pressure on the still-fragile U.S. housing markets. Consequently, the implementation of the proposal would take years and would be driven by the pace of the housing market’s recovery.

Complicating these efforts, as the U.S. economy and housing market slowly recovered, so did the GSEs. In 2012, FNMA and Freddie Mac reported net income of $17.2 billion and $11.0 billion, respectively, the best year ever for both companies. By mid-2016 the companies’ stocks were trading at $2.04 and $1.87, respectively, up from $0.97-$0.98 at the beginning of the year. The two GSEs had repaid $66 billion of the loans received in 2008 to the U.S. Treasury and the government projected a total of $238 billion in revenues due to the government from the two, a $50 billion profit.  The GSEs were making money and expected to remain profitable. The prospect of steady profits confounded legislative efforts to shrink the federal role in securitizing home loans. 

18.  A CMO is a mortgage-backed bond issued in multiple classes or tranches. Unlike a pass‑through which has no guaranteed annual “coupon,” each bond holder class has a different guaranteed coupon just as a regular T-bond has, but more importantly, the allocation of any excess cash flows over and above the guaranteed coupon payments due to mortgage prepayments go to retire the principal outstanding of only one class of bondholders, leaving all other classes’ prepayment protected for a period of time. That is, CMOs give investors greater control over the “maturity” of the mortgage-backed securities they buy. By comparison, for pass-throughs, the mortgage-backed security holder has a highly uncertain maturity date due to the risk of rapid payments by the mortgagees.

CMOs can be created either by packaging and securitizing whole mortgage loans or, more usually, re-securitizing pass‑through securities. In the latter case a trust or third‑party bank holds the GNMA pass‑through as collateral against issues of new CMO securities. The trust normally issues a CMO with three or more different classes.

19.  MBBs differ from pass‑throughs and CMOs in two key dimensions. First, while pass‑throughs and CMOs help financial institutions remove mortgages from their balance sheets, MBBs normally remain on the balance sheet. Second, pass‑throughs and CMOs have a direct link between the cash flows on the underlying mortgages and the cash flows on the bond instrument issued. By contrast, the relationship for MBBs is one of collateralization; the cash flows on the mortgages backing the bond are not necessarily directly connected to interest and principal payments on the MBB. Essentially, a financial institution issues an MBB to raise long-term low-cost funds. MBB holders have a first claim to a segment of the financial institution’s mortgage assets. Practically speaking, the financial institution segregates a group of mortgage assets on its balance sheet and pledges this group of assets as collateral against the MBB issue.

20. Figure 7–8 shows the distribution of mortgages outstanding in 1992, 2007, and 2016 by type of mortgage holder—the ultimate investor. Notice in Figure 7–8 the growth in the importance of mortgage securitization pools over the period (40.42 percent of all mortgages outstanding in 1992 versus 55.35 percent in 2007 and 56.40 percent in 2016). By contrast, mortgages held by life insurance companies, households, businesses, and the federal government have fallen as a percentage of the total pool of mortgages outstanding (5.95 percent for life insurance companies in 1992 versus 2.24 percent in 2007 and 3.11 percent in 2016; 10.38 percent for households, businesses, and government in 1992 versus 3.05 percent in 2007 and 5.77 percent in 2016).

Actual holdings of mortgages by specialized mortgage companies (such as Sierra Pacific Mortgage Company and Blue Water Mortgage Corp. of New Hampshire) are small (1.49 percent in 1992, 3.65 percent in 2007, and 0.84 percent in 2016). Mortgage companies, or mortgage bankers, are financial institutions that originate mortgages and collect payments on them. Unlike banks or thrifts, mortgage companies typically do not hold on to the mortgages they originate. Instead, they sell the mortgages they originate but continue to service the mortgages by collecting payments and keeping records on each loan. Mortgage companies earn income to cover the costs of originating and servicing the mortgages from the servicing fees they charge the ultimate buyers of mortgages. Figure 7–9 shows the distribution of issuers of GNMA securities by type of originating financial institution. Mortgage companies issued over 71 percent of all GNMA securities in 2016. What should be evident from this figure is that, despite originating such a large volume in the mortgage market, the reason for the small investments in mortgages by mortgage companies (as seen in Figure 7–8) is that, while mortgage companies are major originators of home mortgages, they generally do not hold the mortgage loans in their asset portfolios for a long period of time. Rather, mortgage companies sell or securitize most of the mortgages they originate in the secondary market. From these two figures it should be evident that securitization allows institutional investors (insurance companies, pension plans, mutual funds, hedge funds) to lend indirectly to households through purchases of mortgage-backed securities.  Further, it should be noted that in 2011, the three largest banks - Wells Fargo, J.P. Morgan Chase and Bank of America — accounted for 68 percent of GNMA's mortgage-backed securities business. Today, nonbank mortgage lenders are responsible for 71 percent of GNMA MBS issuance. Banks have reduced their GNMA issuance in part due to pressure from the Justice Department and the Department of Housing and Urban Development to enter into major settlements for allegedly careless underwriting of FHA-insured loans.


Problems:

1.  You will make a down payment of 20 percent of the purchase price, or you will make a down payment of $20,000 (0.20 x $100,000) at closing and borrow $80,000 through the mortgage. 

a.  For your mortgage: 
$80,000 = PMT{[1 - (1/(1 + 0.0825/12)30(12))]/(0.0825/12)}
or			PMT = $80,000/{[1 - (1/(1 + 0.0825/12)30(12))]/(0.0825/12)}
therefore		PMT = $80,000/133.1085 = $601.01

Thus, your monthly payment is $601.01.

(Note that a financial calculator may also be used to solve this type of problem: N = 30 * 12 = 360; PV = -80,000; I = 8.25/12; FV = 0; CPT PMT = $601.01. 

b.  The 25th payment (335 payments remaining) of $601.01 is split as follows: $540.88 to interest and $60.13 to principal.

c.  The 225th payment of $601.01 is split as follows: $364.32 to interest and $236.69 to principal.

d.  The total payments over the life of the mortgage amount to payments of $216,363.60 ($601.01 x 30 x 12): $80,000 to the repayment of principal and $136,363.60 to the payment of interest.

2.  You will make a down payment of 20 percent of the purchase price, or you will make a down payment of $35,000 (0.20 x $175,000) at closing and borrow $140,000 through the mortgage. 

a.  For your mortgage:	$140,000 = PMT{[1 - (1/(1 + 0.0775/12)15(12))]/(0.0775/12)}
or			PMT = $140,000/{[1 - (1/(1 + 0.0775/12)15(12))]/(0.0775/12)}
therefore		PMT = $140,000/106.2388 = $1,317.79

Thus, your monthly payment is $1,317.79.

b.  The 60th payment of $1,317.79 is split as follows: $713.07 to interest and $604.72 to principal.

c.  The 180th payment of $1,317.79 is split as follows: $8.46 to interest and $1,309.33 to principal.

d.  The total payments over the life of the mortgage amount to payments of $237,201.48 ($1,317.786 x 15 x 12): $140,000 to the repayment of principal and $97,201.48 to the payment of interest.

3.  You will make a down payment of 20 percent of the purchase price, or you will make a down payment of $16,000 (0.20 x $80,000) at closing and borrow $64,000 through the mortgage. 

a.  For your mortgage:
$64,000 = PMT{[1 - (1/(1 + 0.08/12)15(12))]/(0.08/12)}
or			PMT = $64,000/{[1 - (1/(1 + 0.08/12)15(12))]/(0.08/12)}
therefore		PMT = $64,000/104.6406 = $611.617

Thus, your monthly payment is $611.62.

b.  The 127th payment of $611.62 is split as follows: $184.39 to interest and $427.23 to principal.

c.  The 159th payment of $611.62 is split as follows: $83.17 to interest and $528.45 to principal.

d.  The total payments over the life of the mortgage amount to payments of $110,091.60 ($611.62 x 15 x 12): $64,000 to the repayment of principal and $46,091.60 to the payment of interest.

4.  You will make a down payment of 20 percent of the purchase price, or you will make a down payment of $30,000 (0.20 x $150,000) at closing and borrow $120,000 through the mortgage. 

a.  For your mortgage:	$120,000 = PMT{[1 - (1/(1 + 0.0525/12)15(12))]/(0.0525/12)}
or			PMT = $120,000/{[1 - (1/(1 + 0.0525/12)15(12))]/(0.0525/12)}
therefore		PMT = $120,000/124.3970 = $964.65

Thus, your monthly payment is $964.65.

b.      Amortization Schedule for first 6 payments (months)  						                                                                                             
   Beginning 							   Ending
        Loan							     Loan
Month		      Balance		Payment	Interest	Principal	   Balance		            
    1		$120,000.00		$964.65	$525.00	$439.65	$119,560.35
    2		  119,560.35		  964.65	  523.08	  441.57	  119,118.78
    3		  119,118.78		  964.65	  521.14	  443.51                   118,675.27
    4	  	  118,675.27		  964.65	  519.20	  445.45	  118,229.82	
    5		  118,229.82		  964.65	  517.26	  447.39	  117,782.43	
    6		  117,782.43		  964.65	  515.30	  449.35	  117,333.08
												
       	    
5.  You will make a down payment of 20 percent of the purchase price, or you will make a down payment of $40,000 (0.20 x $200,000) at closing and borrow $160,000 through the mortgage. 

a.  For your mortgage:	$160,000 = PMT{[1 - (1/(1 + 0.0650/12)30(12))]/(0.0650/12)}
or			PMT = $160,000/{[1 - (1/(1 + 0.0650/12)30(12))]/(0.0650/12)}
therefore		PMT = $160,000/158.2108 = $1,011.31

Thus, your monthly payment is $1,011.31.

b.      Amortization Schedule for first 6 payments (months)  						                                                                                             
   Beginning 							   Ending
        Loan							     Loan
Month		      Balance		Payment	Interest	Principal	   Balance		            
    1		$160,000.00		$1,011.31	$866.67	$144.64	$159,855.36
    2		  159,855.36		  1,011.31	  865.88	  145.43	  159,709.93
    3		  159,709.93		  1,011.31	  865.10	  146.21                   159,563.72
    4	  	  159,563.72		  1,011.31	  864.30	  147.01	  159,416.71	
    5		  159,416.71		  1,011.31	  863.51	  147.80	  159,268.91	
    6		  159,268.91		  1,011.31	  862.71	  148.60	  159,120.31
												

6.  EXCEL Problem: 	Payment = $1,245.62
			Payment = $1,286.13
			Payment = $1,390.52
			Payment = $1,521.40

7.  EXCEL Problem: 	Payment = $875.36
			Payment = $923.58
			Payment = $1,048.82
			Payment = $1,206.93

8. For the either mortgage, you will make a down payment of 20 percent of the purchase price: or a down payment of $40,000 (0.20 x $200,000) at closing and borrow $160,000 through the mortgage. 

a. Total payments on the 15-year mortgage are $250,878.60, of which $90,878.60 is interest. This compares to interest of $232,932.80 on the 30-year mortgage (a difference of $142,054.20, disregarding time value of money). The mortgage borrower’s interest payments are reduced significantly with the 15-year mortgage relative to the 30-year mortgage.

b.  For the 30-year mortgage:	$160,000 = PMT{[1 - (1/(1 + 0.0725/12)30(12))]/(0.0725/12)}
or				PMT = $160,000/{[1 - (1/(1 + 0.0725/12)30(12))]/(0.0725/12)}
therefore			PMT = $160,000/146.5897 = $1,091.48

For the 15-year mortgage:		$160,000 = PMT{[1 - (1/(1 + 0.0650/12)15(12))]/(0.0650/12)}
or				PMT = $160,000/{[1 - (1/(1 + 0.0650/12)15(12))]/(0.0650/12)}
therefore			PMT = $160,000/114.7964 = $1,393.77

The borrower must pay $1,393.77 per month with the 15-year mortgage compared to $1,091.48 with the 30-year mortgage, a difference of $302.29 per month. This may be difficult if the borrower’s income level is not very high.

9.  For the either mortgage, you will make a down payment of 20 percent of the $240,000 purchase price of a new home, or a down payment of $48,000 (0.20 x $240,000) at closing and borrow $192,000 through the mortgage. 

a. Total payments on the 15-year mortgage are $273,297.60, of which $81,279.60 is interest. This compares to interest of $211,365.60 on the 30-year mortgage (a difference of $130,068.00, disregarding time value of money). The mortgage borrower’s interest payments are reduced significantly with the 15-year mortgage relative to the 30-year mortgage.

b.  For the 30-year mortgage:	$192,000 = PMT{[1 - (1/(1 + 0.0575/12)30(12))]/(0.0575/12)}
or				PMT = $192,000/{[1 - (1/(1 + 0.0575/12)30(12))]/(0.0575/12)}
therefore			PMT = $192,000/171.3582 = $1,120.46

For the 15-year mortgage:		$192,000 = PMT{[1 - (1/(1 + 0.0500/12)15(12))]/(0.0500/12)}
or				PMT = $192,000/{[1 - (1/(1 + 0.0500/12)15(12))]/(0.0500/12)}
therefore			PMT = $192,000/114.7964 = $1,518.32

The borrower must pay $1,518.32 per month with the 15-year mortgage compared to $1,120.46 with the 30-year mortgage, a difference of $397.86 per month. This may be difficult if the borrower’s income level is not very high.

10.  You will make a down payment of 20 percent of the $115,000 purchase price of a new home, or you will make a down payment of $23,000 (0.20 x $115,000) at closing and borrow $92,000 through the mortgage. 

a.  If Option 2 is chosen you pay $92,000 x 0.02 = $1,840 in points and receive $90,160 at closing ($92,000 - $1,840), although the mortgage principal is $92,000. To determine the best option, we first calculate the monthly payments for both options as follows

Option 1:         $92,000 = PMT {[1 - (1/(1 + 0.0900/12)30(12))]/(0.0900/12)} => PMT = $740.25
Option 2:         $92,000 = PMT {[1 - (1/(1 + 0.0885/12)30(12))]/(0.0885/12)} => PMT = $730.35

In exchange for $1,840 up front, Option 2 reduces your monthly mortgage payments by $9.90. The present value of these savings (evaluated at 8.85 percent) over the 30 years is 

PV = $9.90 {[1 - (1/(1 + 0.0885/12)30(12))]/(0.0885/12)} = $1,248.06

Option 1 is the better choice. The present value of the monthly savings, $1,248.06, is less than the points paid up front, $1,840.

b.    If Option 1 is chosen you pay $92,000 x 0.01 = $920 in points and receive $91,080 at closing ($92,000 - $920), although the mortgage principal is $92,000. If Option 2 is chosen you pay $92,000 x 0.025 = $2,300 in points and receive $89,700 at closing ($92,000 - $2,300). The difference in savings on the points is $1,380. 

To determine the best option, we calculate the monthly payments for both options as follows

Option 1:         $92,000 = PMT {[1 - (1/(1 + 0.1025/12)30(12))]/(0.1025/12)} => PMT = $824.413
Option 2:         $92,000 = PMT {[1 - (1/(1 + 0.1000/12)30(12))]/(0.1000/12)} => PMT = $807.366

In exchange for $1,380 up front, Option 2 reduces your monthly mortgage payments by $17.047. The present value of these savings (evaluated at 10.00 percent) over the 30 years is 

PV = $17.047 {[1 - (1/(1 + 0.1000/12)30(12))]/(0.1000/12)} = $1,942.52

Option 2 is the better choice. The present value of the monthly savings, $1,942.52, is less than the points paid up front, $1,380.

11. You will make a down payment of 20 percent of the purchase price, or you will make a down payment of $39,000 (0.20 x $195,000) at closing and borrow $156,000 through the mortgage. 

a.  If Option 2 is chosen you pay $156,000 x 0.015 = $2,340 in points and receive $153,660 at closing ($156,000 - $2,340), although the mortgage principal is $156,000. To determine the best option, we first calculate the monthly payments for both options as follows
 
Option 1:         $156,000 = PMT {[1 - (1/(1 + 0.0550/12)30(12))]/(0.0550/12)} => PMT = $885.75
Option 2:         $156,000 = PMT {[1 - (1/(1 + 0.0535/12)30(12))]/(0.0535/12)} => PMT = $871.13

In exchange for $2,340 up front, Option 2 reduces your monthly mortgage payments by $14.625. The present value of these savings (evaluated at 5.35 percent) over the 30 years is 

PV = $14.625 {[1 - (1/(1 + 0.0535/12)30(12))]/(0.0535/12)} = $2,619.11

Option 2 is the better choice. The present value of the monthly savings, $2,619.11, is greater than the points paid up front, $2,340.

b.    If Option 1 is chosen you pay $156,000 x 0.01 = $1,560 in points and receive $154,440 at closing ($156,000 - $1,560), although the mortgage principal is $156,000. If Option 2 is chosen you pay $156,000 x 0.02 = $3,120 in points and receive $152,880 at closing ($152,880 - $3,120). The difference in savings on the points is $1,560. 

To determine the best option, we calculate the monthly payments for both options as follows

Option 1:         $156,000 = PMT {[1 - (1/(1 + 0.0535/12)30(12))]/(0.0535/12)} => PMT = $871.125
Option 2:         $156,000 = PMT {[1 - (1/(1 + 0.0525/12)30(12))]/(0.0525/12)} => PMT = $861.438

In exchange for $1,560 up front, Option 2 reduces your monthly mortgage payments by $9.687. The present value of these savings (evaluated at 5.25 percent) over the 30 years is 

PV = $9.687 {[1 - (1/(1 + 0.0525/12)30(12))]/(0.0525/12)} = $1,754.24

Option 2 is the better choice. The present value of the monthly savings, $1,754.24, is greater than the points paid up front, $1,560.

12. You will make a down payment of 25 percent of the purchase price, or you will make a down payment of $43,750 (0.25 x $175,000) at closing and borrow $131,250 through the mortgage. 

a.  If Option 2 is chosen you pay $131,250 x 0.02 = $2,625 in points and receive $128,625 at closing ($131,250 - $2,625), although the mortgage principal is $131,250. To determine the best option, we first calculate the monthly payments for both options as follows

Option 1:         $131,250 = PMT {[1 - (1/(1 + 0.0500/12)15(12))]/(0.0500/12)} => PMT = $1,037.92
Option 2:         $131,250 = PMT {[1 - (1/(1 + 0.0475/12)15(12))]/(0.0475/12)} => PMT = $1,020.90

In exchange for $2,625 up front, Option 2 reduces your monthly mortgage payments by $17.012. The present value of these savings (evaluated at 4.75 percent) over the 15 years is 

PV = $17.012 {[1 - (1/(1 + 0.0475/12)15(12))]/(0.0475/12)} = $2,187.14

Option 1 is the better choice. The present value of the monthly savings, $2,187.14, is less than the points paid up front, $2,625.

b.    If Option 1 is chosen you pay $131,250 x 0.02 = $2,625 in points and receive $128,625 at closing ($131,250 - $2,625), although the mortgage principal is $131,250. If Option 2 is chosen you pay $131,250 x 0.03 = $3,937.5 in points and receive $127,312.5 at closing ($131,250 - $3,937.5). The difference in savings on the points is $1,312.5. 

To determine the best option, we calculate the monthly payments for both options as follows

Option 1:         $131,250 = PMT {[1 - (1/(1 + 0.0485/12)15(12))]/(0.0485/12)} => PMT = $1,027.69
Option 2:         $131,250 = PMT {[1 - (1/(1 + 0.0468/12)15(12))]/(0.0468/12)} => PMT = $1,016.17

In exchange for $1,312.50 up front, Option 2 reduces your monthly mortgage payments by $11.52. The present value of these savings (evaluated at 4.68 percent) over the 15 years is 

PV = $11.52 {[1 - (1/(1 + 0.0468/12)15(12))]/(0.0468/12)} = $1,487.94

Option 2 is the better choice. The present value of the monthly savings, $1,487.94, is greater than the points paid up front, $1,312.50.

13.  You will make a down payment of 20 percent of the purchase price, or you will make a down payment of $44,000 (0.20 x $220,000) at closing and borrow $176,000 through the mortgage. 

a.  For your mortgage:	$176,000 = PMT{[1 - (1/(1 + 0.0475/12)15(12))]/(0.0475/12)}
or			PMT = $176,000/{[1 - (1/(1 + 0.0475/12)15(12))]/(0.0475/12)}
therefore		PMT = $176,000/128.5625 = $1,368.98

Thus, your monthly payment is $1,368.98.

b. Total interest paid on the mortgage is $70,416.40

      Amortization Schedule 			  						                                                                                             
	Month
	Principal
	Interest
	Cumulative Principal
	Cumulative Interest
	Ending Balance

	1
	672.31
	696.67
	672.31
	696.67
	175,327.69

	2
	674.97
	694.01
	1,347.28
	1,390.68
	174,652.72

	3
	677.65
	691.33
	2,024.93
	2,082.01
	173,975.07

	4
	680.33
	688.65
	2,705.26
	2,770.66
	173,294.74

	5
	683.02
	685.96
	3,388.28
	3,456.62
	172,611.72

	6
	685.73
	683.25
	4,074.01
	4,139.87
	171,925.99

	7
	688.44
	680.54
	4,762.45
	4,820.41
	171,237.55

	8
	691.16
	677.82
	5,453.61
	5,498.23
	170,546.39

	9
	693.90
	675.08
	6,147.51
	6,173.31
	169,852.49

	10
	696.65
	672.33
	6,844.16
	6,845.64
	169,155.84

	11
	699.40
	669.58
	7,543.56
	7,515.22
	168,456.44

	12
	702.17
	666.81
	8,245.73
	8,182.03
	167,754.27

	

	13
	704.95
	664.03
	8,950.68
	8,846.06
	167,049.32

	14
	707.74
	661.24
	9,658.42
	9,507.30
	166,341.58

	15
	710.54
	658.44
	10,368.96
	10,165.74
	165,631.04

	16
	713.36
	655.62
	11,082.32
	10,821.36
	164,917.68

	17
	716.18
	652.80
	11,798.50
	11,474.16
	164,201.50

	18
	719.02
	649.96
	12,517.52
	12,124.12
	163,482.48

	19
	721.86
	647.12
	13,239.38
	12,771.24
	162,760.62

	20
	724.72
	644.26
	13,964.10
	13,415.50
	162,035.90

	21
	727.59
	641.39
	14,691.69
	14,056.89
	161,308.31

	22
	730.47
	638.51
	15,422.16
	14,695.40
	160,577.84

	23
	733.36
	635.62
	16,155.52
	15,331.02
	159,844.48

	24
	736.26
	632.72
	16,891.78
	15,963.74
	159,108.22

	

	25
	739.18
	629.80
	17,630.96
	16,593.54
	158,369.04

	26
	742.10
	626.88
	18,373.06
	17,220.42
	157,626.94

	27
	745.04
	623.94
	19,118.10
	17,844.36
	156,881.90

	28
	747.99
	620.99
	19,866.09
	18,465.35
	156,133.91

	29
	750.95
	618.03
	20,617.04
	19,083.38
	155,382.96

	30
	753.92
	615.06
	21,370.96
	19,698.44
	154,629.04

	31
	756.91
	612.07
	22,127.87
	20,310.51
	153,872.13

	32
	759.90
	609.08
	22,887.77
	20,919.59
	153,112.23

	33
	762.91
	606.07
	23,650.68
	21,525.66
	152,349.32

	34
	765.93
	603.05
	24,416.61
	22,128.71
	151,583.39

	35
	768.96
	600.02
	25,185.57
	22,728.73
	150,814.43

	36
	772.01
	596.97
	25,957.58
	23,325.70
	150,042.42

	

	37
	775.06
	593.92
	26,732.64
	23,919.62
	149,267.36

	38
	778.13
	590.85
	27,510.77
	24,510.47
	148,489.23

	39
	781.21
	587.77
	28,291.98
	25,098.24
	147,708.02

	40
	784.30
	584.68
	29,076.28
	25,682.92
	146,923.72

	41
	787.41
	581.57
	29,863.69
	26,264.49
	146,136.31

	42
	790.52
	578.46
	30,654.21
	26,842.95
	145,345.79

	43
	793.65
	575.33
	31,447.86
	27,418.28
	144,552.14

	44
	796.79
	572.19
	32,244.65
	27,990.47
	143,755.35

	45
	799.95
	569.03
	33,044.60
	28,559.50
	142,955.40

	46
	803.11
	565.87
	33,847.71
	29,125.37
	142,152.29

	47
	806.29
	562.69
	34,654.00
	29,688.06
	141,346.00

	48
	809.49
	559.49
	35,463.49
	30,247.55
	140,536.51

	

	49
	812.69
	556.29
	36,276.18
	30,803.84
	139,723.82

	50
	815.91
	553.07
	37,092.09
	31,356.91
	138,907.91

	51
	819.14
	549.84
	37,911.23
	31,906.75
	138,088.77

	52
	822.38
	546.60
	38,733.61
	32,453.35
	137,266.39

	53
	825.63
	543.35
	39,559.24
	32,996.70
	136,440.76

	54
	828.90
	540.08
	40,388.14
	33,536.78
	135,611.86

	55
	832.18
	536.80
	41,220.32
	34,073.58
	134,779.68

	56
	835.48
	533.50
	42,055.80
	34,607.08
	133,944.20

	57
	838.78
	530.20
	42,894.58
	35,137.28
	133,105.42

	58
	842.10
	526.88
	43,736.68
	35,664.16
	132,263.32

	59
	845.44
	523.54
	44,582.12
	36,187.70
	131,417.88

	60
	848.78
	520.20
	45,430.90
	36,707.90
	130,569.10

	

	61
	852.14
	516.84
	46,283.04
	37,224.74
	129,716.96

	62
	855.52
	513.46
	47,138.56
	37,738.20
	128,861.44

	63
	858.90
	510.08
	47,997.46
	38,248.28
	128,002.54

	64
	862.30
	506.68
	48,859.76
	38,754.96
	127,140.24

	65
	865.72
	503.26
	49,725.48
	39,258.22
	126,274.52

	66
	869.14
	499.84
	50,594.62
	39,758.06
	125,405.38

	67
	872.58
	496.40
	51,467.20
	40,254.46
	124,532.80

	68
	876.04
	492.94
	52,343.24
	40,747.40
	123,656.76

	69
	879.51
	489.47
	53,222.75
	41,236.87
	122,777.25

	70
	882.99
	485.99
	54,105.74
	41,722.86
	121,894.26

	71
	886.48
	482.50
	54,992.22
	42,205.36
	121,007.78

	72
	889.99
	478.99
	55,882.21
	42,684.35
	120,117.79

	

	73
	893.51
	475.47
	56,775.72
	43,159.82
	119,224.28

	74
	897.05
	471.93
	57,672.77
	43,631.75
	118,327.23

	75
	900.60
	468.38
	58,573.37
	44,100.13
	117,426.63

	76
	904.17
	464.81
	59,477.54
	44,564.94
	116,522.46

	77
	907.75
	461.23
	60,385.29
	45,026.17
	115,614.71

	78
	911.34
	457.64
	61,296.63
	45,483.81
	114,703.37

	79
	914.95
	454.03
	62,211.58
	45,937.84
	113,788.42

	80
	918.57
	450.41
	63,130.15
	46,388.25
	112,869.85

	81
	922.20
	446.78
	64,052.35
	46,835.03
	111,947.65

	82
	925.85
	443.13
	64,978.20
	47,278.16
	111,021.80

	83
	929.52
	439.46
	65,907.72
	47,717.62
	110,092.28

	84
	933.20
	435.78
	66,840.92
	48,153.40
	109,159.08

	

	85
	936.89
	432.09
	67,777.81
	48,585.49
	108,222.19

	86
	940.60
	428.38
	68,718.41
	49,013.87
	107,281.59

	87
	944.32
	424.66
	69,662.73
	49,438.53
	106,337.27

	88
	948.06
	420.92
	70,610.79
	49,859.45
	105,389.21

	89
	951.81
	417.17
	71,562.60
	50,276.62
	104,437.40

	90
	955.58
	413.40
	72,518.18
	50,690.02
	103,481.82

	91
	959.36
	409.62
	73,477.54
	51,099.64
	102,522.46

	92
	963.16
	405.82
	74,440.70
	51,505.46
	101,559.30

	93
	966.97
	402.01
	75,407.67
	51,907.47
	100,592.33

	94
	970.80
	398.18
	76,378.47
	52,305.65
	99,621.53

	95
	974.64
	394.34
	77,353.11
	52,699.99
	98,646.89

	96
	978.50
	390.48
	78,331.61
	53,090.47
	97,668.39

	

	97
	982.38
	386.60
	79,313.99
	53,477.07
	96,686.01

	98
	986.26
	382.72
	80,300.25
	53,859.79
	95,699.75

	99
	990.17
	378.81
	81,290.42
	54,238.60
	94,709.58

	100
	994.09
	374.89
	82,284.51
	54,613.49
	93,715.49

	101
	998.02
	370.96
	83,282.53
	54,984.45
	92,717.47

	102
	1,001.97
	367.01
	84,284.50
	55,351.46
	91,715.50

	103
	1,005.94
	363.04
	85,290.44
	55,714.50
	90,709.56

	104
	1,009.92
	359.06
	86,300.36
	56,073.56
	89,699.64

	105
	1,013.92
	355.06
	87,314.28
	56,428.62
	88,685.72

	106
	1,017.93
	351.05
	88,332.21
	56,779.67
	87,667.79

	107
	1,021.96
	347.02
	89,354.17
	57,126.69
	86,645.83

	108
	1,026.01
	342.97
	90,380.18
	57,469.66
	85,619.82

	

	109
	1,030.07
	338.91
	91,410.25
	57,808.57
	84,589.75

	110
	1,034.15
	334.83
	92,444.40
	58,143.40
	83,555.60

	111
	1,038.24
	330.74
	93,482.64
	58,474.14
	82,517.36

	112
	1,042.35
	326.63
	94,524.99
	58,800.77
	81,475.01

	113
	1,046.47
	322.51
	95,571.46
	59,123.28
	80,428.54

	114
	1,050.62
	318.36
	96,622.08
	59,441.64
	79,377.92

	115
	1,054.78
	314.20
	97,676.86
	59,755.84
	78,323.14

	116
	1,058.95
	310.03
	98,735.81
	60,065.87
	77,264.19

	117
	1,063.14
	305.84
	99,798.95
	60,371.71
	76,201.05

	118
	1,067.35
	301.63
	100,866.30
	60,673.34
	75,133.70

	119
	1,071.58
	297.40
	101,937.88
	60,970.74
	74,062.12

	120
	1,075.82
	293.16
	103,013.70
	61,263.90
	72,986.30

	

	121
	1,080.08
	288.90
	104,093.78
	61,552.80
	71,906.22

	122
	1,084.35
	284.63
	105,178.13
	61,837.43
	70,821.87

	123
	1,088.64
	280.34
	106,266.77
	62,117.77
	69,733.23

	124
	1,092.95
	276.03
	107,359.72
	62,393.80
	68,640.28

	125
	1,097.28
	271.70
	108,457.00
	62,665.50
	67,543.00

	126
	1,101.62
	267.36
	109,558.62
	62,932.86
	66,441.38

	127
	1,105.98
	263.00
	110,664.60
	63,195.86
	65,335.40

	128
	1,110.36
	258.62
	111,774.96
	63,454.48
	64,225.04

	129
	1,114.76
	254.22
	112,889.72
	63,708.70
	63,110.28

	130
	1,119.17
	249.81
	114,008.89
	63,958.51
	61,991.11

	131
	1,123.60
	245.38
	115,132.49
	64,203.89
	60,867.51

	132
	1,128.05
	240.93
	116,260.54
	64,444.82
	59,739.46

	

	133
	1,132.51
	236.47
	117,393.05
	64,681.29
	58,606.95

	134
	1,136.99
	231.99
	118,530.04
	64,913.28
	57,469.96

	135
	1,141.49
	227.49
	119,671.53
	65,140.77
	56,328.47

	136
	1,146.01
	222.97
	120,817.54
	65,363.74
	55,182.46

	137
	1,150.55
	218.43
	121,968.09
	65,582.17
	54,031.91

	138
	1,155.10
	213.88
	123,123.19
	65,796.05
	52,876.81

	139
	1,159.68
	209.30
	124,282.87
	66,005.35
	51,717.13

	140
	1,164.27
	204.71
	125,447.14
	66,210.06
	50,552.86

	141
	1,168.87
	200.11
	126,616.01
	66,410.17
	49,383.99

	142
	1,173.50
	195.48
	127,789.51
	66,605.65
	48,210.49

	143
	1,178.15
	190.83
	128,967.66
	66,796.48
	47,032.34

	144
	1,182.81
	186.17
	130,150.47
	66,982.65
	45,849.53

	

	145
	1,187.49
	181.49
	131,337.96
	67,164.14
	44,662.04

	146
	1,192.19
	176.79
	132,530.15
	67,340.93
	43,469.85

	147
	1,196.91
	172.07
	133,727.06
	67,513.00
	42,272.94

	148
	1,201.65
	167.33
	134,928.71
	67,680.33
	41,071.29

	149
	1,206.41
	162.57
	136,135.12
	67,842.90
	39,864.88

	150
	1,211.18
	157.80
	137,346.30
	68,000.70
	38,653.70

	151
	1,215.98
	153.00
	138,562.28
	68,153.70
	37,437.72

	152
	1,220.79
	148.19
	139,783.07
	68,301.89
	36,216.93

	153
	1,225.62
	143.36
	141,008.69
	68,445.25
	34,991.31

	154
	1,230.47
	138.51
	142,239.16
	68,583.76
	33,760.84

	155
	1,235.34
	133.64
	143,474.50
	68,717.40
	32,525.50

	156
	1,240.23
	128.75
	144,714.73
	68,846.15
	31,285.27

	

	157
	1,245.14
	123.84
	145,959.87
	68,969.99
	30,040.13

	158
	1,250.07
	118.91
	147,209.94
	69,088.90
	28,790.06

	159
	1,255.02
	113.96
	148,464.96
	69,202.86
	27,535.04

	160
	1,259.99
	108.99
	149,724.95
	69,311.85
	26,275.05

	161
	1,264.97
	104.01
	150,989.92
	69,415.86
	25,010.08

	162
	1,269.98
	99.00
	152,259.90
	69,514.86
	23,740.10

	163
	1,275.01
	93.97
	153,534.91
	69,608.83
	22,465.09

	164
	1,280.06
	88.92
	154,814.97
	69,697.75
	21,185.03

	165
	1,285.12
	83.86
	156,100.09
	69,781.61
	19,899.91

	166
	1,290.21
	78.77
	157,390.30
	69,860.38
	18,609.70

	167
	1,295.32
	73.66
	158,685.62
	69,934.04
	17,314.38

	168
	1,300.44
	68.54
	159,986.06
	70,002.58
	16,013.94

	

	169
	1,305.59
	63.39
	161,291.65
	70,065.97
	14,708.35

	170
	1,310.76
	58.22
	162,602.41
	70,124.19
	13,397.59

	171
	1,315.95
	53.03
	163,918.36
	70,177.22
	12,081.64

	172
	1,321.16
	47.82
	165,239.52
	70,225.04
	10,760.48

	173
	1,326.39
	42.59
	166,565.91
	70,267.63
	9,434.09

	174
	1,331.64
	37.34
	167,897.55
	70,304.97
	8,102.45

	175
	1,336.91
	32.07
	169,234.46
	70,337.04
	6,765.54

	176
	1,342.20
	26.78
	170,576.66
	70,363.82
	5,423.34

	177
	1,347.51
	21.47
	171,924.17
	70,385.29
	4,075.83

	178
	1,352.85
	16.13
	173,277.02
	70,401.42
	2,722.98

	179
	1,358.20
	10.78
	174,635.22
	70,412.20
	1,364.78

	180
	*1,364.78
	5.40
	176,000.00
	70,417.60
	0.00

	

	*The final payment has been adjusted to account for payments having been rounded to the nearest cent.



14.  You will make a down payment of 20 percent of the purchase price, or you will make a down payment of $60,000 (0.20 x $300,000) at closing and borrow $240,000 through the mortgage. 

a.  For your mortgage:	$240,000 = PMT{[1 - (1/(1 + 0.0450/12)15(12))]/(0.0450/12)}
or			PMT = $240,000/{[1 - (1/(1 + 0.0450/12)15(12))]/(0.0450/12)}
therefore		PMT = $240,000/128.5625 = $1,835.98

Thus, your monthly payment is $1,835.98.

b. Total interest paid on the mortgage is $90,476.40

	Month
	Principal
	Interest
	Cumulative Principal
	Cumulative Interest
	Ending Balance

	1
	935.98
	900.00
	935.98
	900.00
	239,064.02

	2
	939.49
	896.49
	1,875.47
	1,796.49
	238,124.53

	3
	943.01
	892.97
	2,818.48
	2,689.46
	237,181.52

	4
	946.55
	889.43
	3,765.03
	3,578.89
	236,234.97

	5
	950.10
	885.88
	4,715.13
	4,464.77
	235,284.87

	6
	953.66
	882.32
	5,668.79
	5,347.09
	234,331.21

	7
	957.24
	878.74
	6,626.03
	6,225.83
	233,373.97

	8
	960.83
	875.15
	7,586.86
	7,100.98
	232,413.14

	9
	964.43
	871.55
	8,551.29
	7,972.53
	231,448.71

	10
	968.05
	867.93
	9,519.34
	8,840.46
	230,480.66

	11
	971.68
	864.30
	10,491.02
	9,704.76
	229,508.98

	12
	975.32
	860.66
	11,466.34
	10,565.42
	228,533.66

	

	13
	978.98
	857.00
	12,445.32
	11,422.42
	227,554.68

	14
	982.65
	853.33
	13,427.97
	12,275.75
	226,572.03

	15
	986.33
	849.65
	14,414.30
	13,125.40
	225,585.70

	16
	990.03
	845.95
	15,404.33
	13,971.35
	224,595.67

	17
	993.75
	842.23
	16,398.08
	14,813.58
	223,601.92

	18
	997.47
	838.51
	17,395.55
	15,652.09
	222,604.45

	19
	1,001.21
	834.77
	18,396.76
	16,486.86
	221,603.24

	20
	1,004.97
	831.01
	19,401.73
	17,317.87
	220,598.27

	21
	1,008.74
	827.24
	20,410.47
	18,145.11
	219,589.53

	22
	1,012.52
	823.46
	21,422.99
	18,968.57
	218,577.01

	23
	1,016.32
	819.66
	22,439.31
	19,788.23
	217,560.69

	24
	1,020.13
	815.85
	23,459.44
	20,604.08
	216,540.56

	

	25
	1,023.95
	812.03
	24,483.39
	21,416.11
	215,516.61

	26
	1,027.79
	808.19
	25,511.18
	22,224.30
	214,488.82

	27
	1,031.65
	804.33
	26,542.83
	23,028.63
	213,457.17

	28
	1,035.52
	800.46
	27,578.35
	23,829.09
	212,421.65

	29
	1,039.40
	796.58
	28,617.75
	24,625.67
	211,382.25

	30
	1,043.30
	792.68
	29,661.05
	25,418.35
	210,338.95

	31
	1,047.21
	788.77
	30,708.26
	26,207.12
	209,291.74

	32
	1,051.14
	784.84
	31,759.40
	26,991.96
	208,240.60

	33
	1,055.08
	780.90
	32,814.48
	27,772.86
	207,185.52

	34
	1,059.03
	776.95
	33,873.51
	28,549.81
	206,126.49

	35
	1,063.01
	772.97
	34,936.52
	29,322.78
	205,063.48

	36
	1,066.99
	768.99
	36,003.51
	30,091.77
	203,996.49

	

	37
	1,070.99
	764.99
	37,074.50
	30,856.76
	202,925.50

	38
	1,075.01
	760.97
	38,149.51
	31,617.73
	201,850.49

	39
	1,079.04
	756.94
	39,228.55
	32,374.67
	200,771.45

	40
	1,083.09
	752.89
	40,311.64
	33,127.56
	199,688.36

	41
	1,087.15
	748.83
	41,398.79
	33,876.39
	198,601.21

	42
	1,091.23
	744.75
	42,490.02
	34,621.14
	197,509.98

	43
	1,095.32
	740.66
	43,585.34
	35,361.80
	196,414.66

	44
	1,099.43
	736.55
	44,684.77
	36,098.35
	195,315.23

	45
	1,103.55
	732.43
	45,788.32
	36,830.78
	194,211.68

	46
	1,107.69
	728.29
	46,896.01
	37,559.07
	193,103.99

	47
	1,111.84
	724.14
	48,007.85
	38,283.21
	191,992.15

	48
	1,116.01
	719.97
	49,123.86
	39,003.18
	190,876.14

	

	49
	1,120.19
	715.79
	50,244.05
	39,718.97
	189,755.95

	50
	1,124.40
	711.58
	51,368.45
	40,430.55
	188,631.55

	51
	1,128.61
	707.37
	52,497.06
	41,137.92
	187,502.94

	52
	1,132.84
	703.14
	53,629.90
	41,841.06
	186,370.10

	53
	1,137.09
	698.89
	54,766.99
	42,539.95
	185,233.01

	54
	1,141.36
	694.62
	55,908.35
	43,234.57
	184,091.65

	55
	1,145.64
	690.34
	57,053.99
	43,924.91
	182,946.01

	56
	1,149.93
	686.05
	58,203.92
	44,610.96
	181,796.08

	57
	1,154.24
	681.74
	59,358.16
	45,292.70
	180,641.84

	58
	1,158.57
	677.41
	60,516.73
	45,970.11
	179,483.27

	59
	1,162.92
	673.06
	61,679.65
	46,643.17
	178,320.35

	60
	1,167.28
	668.70
	62,846.93
	47,311.87
	177,153.07

	

	61
	1,171.66
	664.32
	64,018.59
	47,976.19
	175,981.41

	62
	1,176.05
	659.93
	65,194.64
	48,636.12
	174,805.36

	63
	1,180.46
	655.52
	66,375.10
	49,291.64
	173,624.90

	64
	1,184.89
	651.09
	67,559.99
	49,942.73
	172,440.01

	65
	1,189.33
	646.65
	68,749.32
	50,589.38
	171,250.68

	66
	1,193.79
	642.19
	69,943.11
	51,231.57
	170,056.89

	67
	1,198.27
	637.71
	71,141.38
	51,869.28
	168,858.62

	68
	1,202.76
	633.22
	72,344.14
	52,502.50
	167,655.86

	69
	1,207.27
	628.71
	73,551.41
	53,131.21
	166,448.59

	70
	1,211.80
	624.18
	74,763.21
	53,755.39
	165,236.79

	71
	1,216.34
	619.64
	75,979.55
	54,375.03
	164,020.45

	72
	1,220.90
	615.08
	77,200.45
	54,990.11
	162,799.55

	

	73
	1,225.48
	610.50
	78,425.93
	55,600.61
	161,574.07

	74
	1,230.08
	605.90
	79,656.01
	56,206.51
	160,343.99

	75
	1,234.69
	601.29
	80,890.70
	56,807.80
	159,109.30

	76
	1,239.32
	596.66
	82,130.02
	57,404.46
	157,869.98

	77
	1,243.97
	592.01
	83,373.99
	57,996.47
	156,626.01

	78
	1,248.63
	587.35
	84,622.62
	58,583.82
	155,377.38

	79
	1,253.31
	582.67
	85,875.93
	59,166.49
	154,124.07

	80
	1,258.01
	577.97
	87,133.94
	59,744.46
	152,866.06

	81
	1,262.73
	573.25
	88,396.67
	60,317.71
	151,603.33

	82
	1,267.47
	568.51
	89,664.14
	60,886.22
	150,335.86

	83
	1,272.22
	563.76
	90,936.36
	61,449.98
	149,063.64

	84
	1,276.99
	558.99
	92,213.35
	62,008.97
	147,786.65

	

	85
	1,281.78
	554.20
	93,495.13
	62,563.17
	146,504.87

	86
	1,286.59
	549.39
	94,781.72
	63,112.56
	145,218.28

	87
	1,291.41
	544.57
	96,073.13
	63,657.13
	143,926.87

	88
	1,296.25
	539.73
	97,369.38
	64,196.86
	142,630.62

	89
	1,301.12
	534.86
	98,670.50
	64,731.72
	141,329.50

	90
	1,305.99
	529.99
	99,976.49
	65,261.71
	140,023.51

	91
	1,310.89
	525.09
	101,287.38
	65,786.80
	138,712.62

	92
	1,315.81
	520.17
	102,603.19
	66,306.97
	137,396.81

	93
	1,320.74
	515.24
	103,923.93
	66,822.21
	136,076.07

	94
	1,325.69
	510.29
	105,249.62
	67,332.50
	134,750.38

	95
	1,330.67
	505.31
	106,580.29
	67,837.81
	133,419.71

	96
	1,335.66
	500.32
	107,915.95
	68,338.13
	132,084.05

	

	97
	1,340.66
	495.32
	109,256.61
	68,833.45
	130,743.39

	98
	1,345.69
	490.29
	110,602.30
	69,323.74
	129,397.70

	99
	1,350.74
	485.24
	111,953.04
	69,808.98
	128,046.96

	100
	1,355.80
	480.18
	113,308.84
	70,289.16
	126,691.16

	101
	1,360.89
	475.09
	114,669.73
	70,764.25
	125,330.27

	102
	1,365.99
	469.99
	116,035.72
	71,234.24
	123,964.28

	103
	1,371.11
	464.87
	117,406.83
	71,699.11
	122,593.17

	104
	1,376.26
	459.72
	118,783.09
	72,158.83
	121,216.91

	105
	1,381.42
	454.56
	120,164.51
	72,613.39
	119,835.49

	106
	1,386.60
	449.38
	121,551.11
	73,062.77
	118,448.89

	107
	1,391.80
	444.18
	122,942.91
	73,506.95
	117,057.09

	108
	1,397.02
	438.96
	124,339.93
	73,945.91
	115,660.07

	

	109
	1,402.25
	433.73
	125,742.18
	74,379.64
	114,257.82

	110
	1,407.51
	428.47
	127,149.69
	74,808.11
	112,850.31

	111
	1,412.79
	423.19
	128,562.48
	75,231.30
	111,437.52

	112
	1,418.09
	417.89
	129,980.57
	75,649.19
	110,019.43

	113
	1,423.41
	412.57
	131,403.98
	76,061.76
	108,596.02

	114
	1,428.74
	407.24
	132,832.72
	76,469.00
	107,167.28

	115
	1,434.10
	401.88
	134,266.82
	76,870.88
	105,733.18

	116
	1,439.48
	396.50
	135,706.30
	77,267.38
	104,293.70

	117
	1,444.88
	391.10
	137,151.18
	77,658.48
	102,848.82

	118
	1,450.30
	385.68
	138,601.48
	78,044.16
	101,398.52

	119
	1,455.74
	380.24
	140,057.22
	78,424.40
	99,942.78

	120
	1,461.19
	374.79
	141,518.41
	78,799.19
	98,481.59

	

	121
	1,466.67
	369.31
	142,985.08
	79,168.50
	97,014.92

	122
	1,472.17
	363.81
	144,457.25
	79,532.31
	95,542.75

	123
	1,477.69
	358.29
	145,934.94
	79,890.60
	94,065.06

	124
	1,483.24
	352.74
	147,418.18
	80,243.34
	92,581.82

	125
	1,488.80
	347.18
	148,906.98
	80,590.52
	91,093.02

	126
	1,494.38
	341.60
	150,401.36
	80,932.12
	89,598.64

	127
	1,499.99
	335.99
	151,901.35
	81,268.11
	88,098.65

	128
	1,505.61
	330.37
	153,406.96
	81,598.48
	86,593.04

	129
	1,511.26
	324.72
	154,918.22
	81,923.20
	85,081.78

	130
	1,516.92
	319.06
	156,435.14
	82,242.26
	83,564.86

	131
	1,522.61
	313.37
	157,957.75
	82,555.63
	82,042.25

	132
	1,528.32
	307.66
	159,486.07
	82,863.29
	80,513.93

	

	133
	1,534.05
	301.93
	161,020.12
	83,165.22
	78,979.88

	134
	1,539.81
	296.17
	162,559.93
	83,461.39
	77,440.07

	135
	1,545.58
	290.40
	164,105.51
	83,751.79
	75,894.49

	136
	1,551.38
	284.60
	165,656.89
	84,036.39
	74,343.11

	137
	1,557.19
	278.79
	167,214.08
	84,315.18
	72,785.92

	138
	1,563.03
	272.95
	168,777.11
	84,588.13
	71,222.89

	139
	1,568.89
	267.09
	170,346.00
	84,855.22
	69,654.00

	140
	1,574.78
	261.20
	171,920.78
	85,116.42
	68,079.22

	141
	1,580.68
	255.30
	173,501.46
	85,371.72
	66,498.54

	142
	1,586.61
	249.37
	175,088.07
	85,621.09
	64,911.93

	143
	1,592.56
	243.42
	176,680.63
	85,864.51
	63,319.37

	144
	1,598.53
	237.45
	178,279.16
	86,101.96
	61,720.84

	

	145
	1,604.53
	231.45
	179,883.69
	86,333.41
	60,116.31

	146
	1,610.54
	225.44
	181,494.23
	86,558.85
	58,505.77

	147
	1,616.58
	219.40
	183,110.81
	86,778.25
	56,889.19

	148
	1,622.65
	213.33
	184,733.46
	86,991.58
	55,266.54

	149
	1,628.73
	207.25
	186,362.19
	87,198.83
	53,637.81

	150
	1,634.84
	201.14
	187,997.03
	87,399.97
	52,002.97

	151
	1,640.97
	195.01
	189,638.00
	87,594.98
	50,362.00

	152
	1,647.12
	188.86
	191,285.12
	87,783.84
	48,714.88

	153
	1,653.30
	182.68
	192,938.42
	87,966.52
	47,061.58

	154
	1,659.50
	176.48
	194,597.92
	88,143.00
	45,402.08

	155
	1,665.72
	170.26
	196,263.64
	88,313.26
	43,736.36

	156
	1,671.97
	164.01
	197,935.61
	88,477.27
	42,064.39

	

	157
	1,678.24
	157.74
	199,613.85
	88,635.01
	40,386.15

	158
	1,684.53
	151.45
	201,298.38
	88,786.46
	38,701.62

	159
	1,690.85
	145.13
	202,989.23
	88,931.59
	37,010.77

	160
	1,697.19
	138.79
	204,686.42
	89,070.38
	35,313.58

	161
	1,703.55
	132.43
	206,389.97
	89,202.81
	33,610.03

	162
	1,709.94
	126.04
	208,099.91
	89,328.85
	31,900.09

	163
	1,716.35
	119.63
	209,816.26
	89,448.48
	30,183.74

	164
	1,722.79
	113.19
	211,539.05
	89,561.67
	28,460.95

	165
	1,729.25
	106.73
	213,268.30
	89,668.40
	26,731.70

	166
	1,735.74
	100.24
	215,004.04
	89,768.64
	24,995.96

	167
	1,742.25
	93.73
	216,746.29
	89,862.37
	23,253.71

	168
	1,748.78
	87.20
	218,495.07
	89,949.57
	21,504.93

	

	169
	1,755.34
	80.64
	220,250.41
	90,030.21
	19,749.59

	170
	1,761.92
	74.06
	222,012.33
	90,104.27
	17,987.67

	171
	1,768.53
	67.45
	223,780.86
	90,171.72
	16,219.14

	172
	1,775.16
	60.82
	225,556.02
	90,232.54
	14,443.98

	173
	1,781.82
	54.16
	227,337.84
	90,286.70
	12,662.16

	174
	1,788.50
	47.48
	229,126.34
	90,334.18
	10,873.66

	175
	1,795.20
	40.78
	230,921.54
	90,374.96
	9,078.46

	176
	1,801.94
	34.04
	232,723.48
	90,409.00
	7,276.52

	177
	1,808.69
	27.29
	234,532.17
	90,436.29
	5,467.83

	178
	1,815.48
	20.50
	236,347.65
	90,456.79
	3,652.35

	179
	1,822.28
	13.70
	238,169.93
	90,470.49
	1,830.07

	180
	*1,830.07
	6.86
	240,000.00
	90,477.35
	0.00

	

	*The final payment has been adjusted to account for payments having been rounded to the nearest cent.








