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Preface 

Over the years many fantastic books have been written covering mortgage-
backed security fundamentals, valuation, and performance. More than most, 
this book relies on illustration and example to develop “tactical” market risk 
and portfolio management strategies for residential mortgages and loan 
servicing assets. Chapters 1 and 4 (along with the appendices) review the 
fundamentals of mortgage collateral and valuation that are so critical for 
understanding prior to application. The chapters are in no way comprehen-
sive but rather develop an understanding and an analysis protocol that can 
be applied to any mortgage-collateral-backed investment. The reader who 
requires further background information should review the reference texts 
in the appendix. Chapters 2, 3, and 5 detail portfolio management and risk 
techniques as they can be applied to mortgage banking, portfolio trading, 
and banking organizations. Chapter 6 “puts it all together” as mortgage 
banking, banking, and bank holding company business models are struc-
tured and critiqued. 

The content is targeted to practitioners in financial service risk management; 
however, banking and mortgage banking executives will also find value. Our 
industry, like many others, is jargon loaded. As we build from understanding 
valuation to managing a residential-loan-based organization, an attempt is 
made to reveal “common terms” to the mortgage professional that may be 
uncommon to a new entrant. Six chapters are presented in this edition: 

Chapter 1 — Mortgage Loan Valuation and Analysis provides the reader 
information necessary to fully analyze the valuation, prepayment option 
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afforded the borrower, return profiles, and credit performance of mortgage 
loans. The chapter uses both conforming fixed-rate and adjustable-rate resi-
dential mortgage-backed securities to illustrate valuation techniques, return 
profiles, and portfolio statistics risk managers will encounter. Readers should 
note that fixed-rate, adjustable-rate, and non-agency mortgage markets have 
different pricing, duration, convexity, and prepayment characteristics, all of 
which affect market risk and portfolio management strategy. 

Chapter 2 — Pipeline Risk Management explains the market risks facing 
mortgage bankers who provide loan commitments to individual borrowers, 
mortgage brokers, and other loan originators. This section covers the risk 
profile of mortgage commitments and the valuation of loan inventory, and 
describes various strategies to mitigate the price risks that can occur due 
to interest rate changes. 

Chapter 3 — Mortgage Portfolio Management covers mortgage market 
investment alternatives available to the investor. Portfolio strategies are 
designed based on target duration, convexity, and yield requirements of 
the financial institution or money manager. Prepayment assumptions are 
applied to many forms of mortgage securities collateral, and in addition we 
evaluate selected collateralized mortgage obligations. 

Chapter 4 — Residential Loan Servicing Asset Valuation reviews market 
value, duration, convexity, components, and methods of analysis related 
to managing retained servicing assets. Servicing assets are created when 
a financial institution sells mortgage loans via agency or private-label  
mortgage-backed securities. 

Chapter 5 — Loan Servicing Risk Management covers programs designed 
to mitigate market risk associated with credit and prepayment volatility 
associated with retained servicing assets. Hedging programs include invest-
ment in various fixed-income instruments and their derivatives to achieve 
acceptable market risk tolerances and return requirements given economic 
and accounting constraints. 

Chapter 6 — Asset/Liability Management illustrates three scenarios: a 
standalone mortgage bank, a bank that funds residential mortgage loans, 
and a banking holding company with mortgage banking and banking subsid-
iaries. Asset/Liability Management describes the risk management activities 
designed to protect the firm’s market value of equity and net interest income 
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across various interest rate scenarios. This chapter determines the best 
mortgage assets to put into a bank portfolio or sell via a mortgage banking 
operation, the market risk associated with mortgage assets, and various 
funding and hedging strategies to minimize earnings fluctuation. 

Appendices include a primer on mortgage markets and mortgage-backed 
securities and the financial calculations and assumptions used in the text: 

Appendix A — 2005 Residential Mortgage Market Statistics offers the reader 
useful primary and secondary mortgage market statistical information. 

Appendix B — Financial Calculations — Numerous calculations are required 
in the analysis of mortgage-backed securities and their derivatives. This 
appendix provides selected calculations as well as a description of their 
application to evaluate mortgage assets. Loan servicing valuation and model 
assumptions are also included. 

A glossary and sources are included, providing background information to 
supplement the readers’ journey. Financial models and spreadsheets were 
developed to supplement the portfolio management and risk management 
sections of the book. 





Chapter 1

Residential Mortgage Loans: 
Valuation and Analysis 

An understanding of mortgage loan valuation and price sensitivity is a 
prerequisite to developing appropriate market risk and portfolio manage-
ment strategies. This chapter’s analytics focus primarily on fixed- and 
adjustable-rate agency mortgage-backed securities. Mortgage securities 
offer a good proxy to residential whole loans and for studying the valuation, 
risk management, and portfolio management inherent in mortgage banking 
and banking organizations. This chapter covers prepayment rates and price 
behavior, interest rate risk, basis risk, credit risk, and common valuation 
measures and techniques. Appendix A serves as a complementary reference 
containing statistics from the primary and secondary mortgage markets. 

Mortgage Securities: Prepayment Behavior, Pricing,  
and Investment Analysis 
One characteristic differentiates mortgage-related investments other fixed-
income investments: the option of the underlying mortgagor to prepay the 
loan. It makes the analysis and understanding of mortgage assets extremely 
complicated. A mortgage securities term, coupon rate, market discount rate, 
and prepayment expectancy dictate the pricing, duration, and convexity an 
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investor can encounter. Many factors determine expected prepayment rates 
on mortgages. The following are some of the more important loan charac-
teristics to be considered: 

 l Relationship of the interest rate on the loan to prevailing market inter-
est rates 

 l Amortization of the loan (fixed rate, adjustable rate, interest only, or 
negatively amortizing) 

 l Amount of home equity (loan-to-value ratio) 

 l Ownership of the property (owner occupied, second home, or investor) 

 l Location (state, MSA, or Zip Code) 

 l Borrower’s credit score 

 l Original loan balance (low-balance mortgagors have higher effective note 
rates since the cost of origination is amortized against a smaller loan)

The most common measures used to analyze the pricing and expected 
investment profile of mortgage-backed securities are as follows: 

 l Effective duration, the measurement of expected price changes given 
interest rate movement for assets with embedded options (prepayments) 

 l Effective convexity, the change in duration given interest rate move-
ment for assets with embedded options (prepayments) 

 l Volatility, the expected dispersion of interest rates 

 l Basis, the relationship of the mortgage market yields to other fixed-
income security market yields 

In the following sections we evaluate fixed- and adjustable-rate mortgage 
security pricing and associated prepayment expectancy over a range of 
interest rate levels. Market price, effective duration and convexity, volatil-
ity, and yield calculations are provided. 

Case 1: Fixed-Rate Mortgage Securities 
A fixed-rate mortgage security’s underlying coupon rate is the same for 
the entire term of the mortgage contract. A fixed-rate mortgage originated 
at today’s mortgage rate is termed “current coupon.” If rates subsequently 
decline post-origination, the mortgage becomes a “premium coupon” invest-
ment; if rates subsequently increase post-origination, the investment is 
deemed a “discount coupon.” Table 1 details the profile and characteristics of 
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discount, current, and premium coupon fixed-rate mortgage securities and a 
five-year Treasury note. Market price, prepayment rates, effective duration, 
effective convexity, the borrower’s loan-to-value ratio, and the borrower’s 
credit score (FICO) are presented for various interest rate scenarios. 

Table 1: Fixed-Rate Mortgage Profile 

Interest Rate Change 2.00% 1.50% 1.00% 0.50% 0.00% –0.50% –1.00% –1.50% –2.00% 

Discount Coupon – 
Market Price 

84.21 87.01 90.13 93.40 96.78 100.14 101.81 102.44 103.37 

Discount Coupon – 
Constant Prepayment Rate 

5.50% 5.50% 5.70% 6.00% 6.50% 8.00% 19.00% 29.00% 32.00% 

Discount Coupon – 
Effective Duration 

10.18 6.80 7.08 7.13 6.96 5.02 2.27 1.52 1.36 

Discount Coupon – 
Effective Convexity 

(702.46) 70.18 34.79 25.11 (6.63) (334.96) (205.76) 57.50 (84.92) 

Loan-to-Value Ratio 90% 90% 90% 90% 90% 90% 90% 90% 90% 
Credit Score (FICO) 660 660 660 660 660 660 660 660 660 

Current Coupon – 
Market Price 

87.46 90.48 93.65 96.93 100.17 101.79 102.41 103.33 103.71 

Current Coupon – 
Constant Prepayment Rate 

5.50% 5.70% 6.00% 6.50% 8.00% 19.00% 29.00% 32.00% 38.00% 

Current Coupon – 
Effective Duration 

10.14 6.84 6.89 6.73 4.86 2.20 1.50 1.25 1.27 

Current Coupon – 
Effective Convexity 

(646.35) 32.69 23.45 (7.24) (324.48) (196.61) 57.28 (103.02) 106.67 

Loan-to-Value Ratio 80% 80% 80% 80% 80% 80% 80% 80% 80% 
Credit Score (FICO) 700 700 700 700 700 700 700 700 700 

Premium Coupon  
Market Price 

90.82 93.90 97.07 100.22 101.78 102.39 103.29 103.66 103.77 

Premium Coupon – 
Constant Prepayment Rate 

5.70% 6.00% 6.50% 8.00% 19.00% 29.00% 32.00% 38.00% 45.00% 

Premium Coupon – 
Modified Duration 

6.32 6.38 6.35 5.95 3.50 2.44 2.24 1.89 1.56 

Premium Coupon – 
Effective Duration 

9.55 6.66 6.51 4.69 2.13 1.47 1.24 0.47 0.43 

Premium Coupon – 
Effective Convexity 

(555.89) 21.91 (7.85) (314.98) (187.75) 57.21 (101.24) (52.33) 44.15 

Loan-to-Value Ratio 65% 65% 65% 65% 65% 65% 65% 65% 65% 
Credit Score (FICO) 740 740 740 740 740 740 740 740 740 

5-Year Treasury Price 91.50 93.54 95.64 97.79 100.00 102.27 104.60 106.99 109.44 
5-Year – Modified Duration 4.41 4.43 4.44 4.46 4.48 4.49 4.51 4.53 4.54 
5-Year – 
Modified Convexity 

22.78 22.93 23.08 23.23 23.38 23.54 23.69 23.85 24.00 
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The distinguishing characteristic of a mortgage security is the option of 
the underlying borrower to prepay (or refinance) at lower interest rates. 
That being the case, “premium coupon” mortgage securities will have 
higher prepayment speeds and “discount coupon” mortgage securities will 
exhibit lower prepayment speeds. Most fixed-income security prices have an 
inverse relationship to interest rates, increasing as interest rates decline 
and decreasing as interest rates increase. For our analysis we use a five-
year Treasury note as the proxy or “benchmark” for fixed-income securities 
without a “call option.” The prepayment option afforded the borrower differ-
entiates a mortgage-backed security from that of a fixed-income security via 
this “call option.” Figure 1 shows the market pricing of a five-year Treasury 
note and current, discount, and premium coupon mortgage securities. The 
market price profile of the five-year Treasury note is nearly symmetrical, 
rising and falling as interest rates fall and rise, respectively. As interest 
rates increase, the market prices of all three mortgage securities decline 
similar to that of the benchmark five-year Treasury note. As interest rates 
decline, the market pricing of all three mortgage securities underperforms 
that of the five-year note. 

Figure 1: Fixed-Rate Mortgage Pricing
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The reason is simple: as interest rates rise, the borrower underlying the 
security will not refinance the mortgage, but if rates decline, the borrower 
will prepay the existing loan and refinance into a loan with a lower market 
interest rate. 

Now review Figure 2. The duration of a fixed-rate mortgage is related 
directionally to interest rate movement, exponentially so. As interest rates 
increase, the duration of all three securities increases dramatically; as 
interest rates fall, the loans prepay and the duration of a mortgage declines 
significantly. The duration of the five-year Treasury note is the same in 
all interest rate scenarios, varying only slightly as the discount rate of the 
loan rises or falls. The uncertainty in price of a mortgage-backed security 
is far greater than that of the benchmark Treasury note; the greater this 
uncertainty, the larger the yield compensation to the end investor. The rate 
of change in an underlying security’s duration is represented by effective 
convexity. The effective convexity of a five-year Treasury note and the three 
mortgage investments is shown in Figure 3. 

Figure 2: Fixed-Rate Mortgage Duration
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Figure 3: Fixed-Rate Mortgage Convexity

Convexity, the rate of change in modified duration for a predetermined 
interest rate change, and the associated definition of the pricing profile 
“shape,” is best illustrated by an example showing the duration of a security 
and then the “new” duration given a “convexity adjustment” for the security. 
The “convexity adjustment” formula is: 

Convexity Adjustment = Convexity Measure × (Interest Rate Change) ^ 2 

Going back to Table 1 we see a current coupon mortgage has a modified 
duration of 4.86 years. The effective convexity of a current coupon mortgage 
is –324.48. If we only considered modified duration in estimating the price 
change for a 50-basis-point decline in interest rates, our estimate would be: 

Where Expected Price = ((–) Duration * Interest Rate Change) + Base Price 

Percentage Price Change (+2.435%) = Modified Duration (4.86) × Interest Rate Change (.5). 

Based on this approach, we would expect the base price of $100.17 to 
increase to $102.61. 
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If we add our convexity adjustment of –0.810% (–324.48 × (.005) ^ 2), the 
“convexity-adjusted” percentage price change is 1.54% (2.435% – 0.81%). 
Based on this approach, our expected price for a 50-basis-point decline in 
rates is $101.71, which is very close to the model-calculated $101.79. In 
other words, the higher prepayment speeds (increasing from 8% to 19% 
CPR (conditional prepayment rate), represented by the negative convexity 
calculation), offset the positive price effect of a decline in interest rates. 

Case 2: Adjustable-Rate Mortgage Securities 
The underlying interest rate of an adjustable-rate security changes as 
market interest rates increase or decrease. This note rate is the sum of an 
underlying market “index” rate plus a preset margin determined at the time 
of origination. To the extent that the index changes less frequently (or at a 
different pace than prevailing market levels), say semiannually or annually, 
the mortgage rate is said to “lag” the current market. 

Table 2 shows the profile of the one-year adjustable-rate security presented 
in this and subsequent chapters. 

Table 2: Adjustable-Rate Security 

Interest Rate Curve Inverted Inverted Inverted Flat Flat Flat Normal 

1-Year Interest Rates 2.00% 1.50% 1.00% 0.00% –0.50% –1.00% –2.00% 

10-Year Interest Rates 1.50% 1.00% 0.50% 0.00% –0.50% –1.00% –1.50% 

Market Price 98.90625 99.5 100.09375 101.1875 101.21875 101.21875 102.125 

Constant Prepayment Rate 19% 21% 22% 25% 30% 35% 33% 

Modified Duration 3.59 3.35 3.24 2.94 2.49 2.15 2.31 

Index Duration 1.93 1.43 1.42 1.38 0.77 0.75 0.77 

Effective Convexity (404.42) 0.00 199.81 (420.01) (12.35) 358.14 (12.24) 

Two interest rate “tenors” are shown in the table. An adjustable-rate loan’s 
prepayment expectation is determined by the same factors that we reviewed 
for fixed-rate loans, with the additional variable of the fixed-rate mortgage 
interest rate itself. If short-term rates (normally closely tied to adjustable-
rate loans) are considerably lower than fixed-rate loans, borrowers will 
prefer adjustable-rate loans, resulting in lowering prepayment speeds. If 
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the yield curve is flat or inverted with short-term rates equal or exceeding 
those of fixed-rate loans (closely benchmarked to longer-term rates), then 
the fixed-rate loan will be preferred and current adjustable-rate borrowers 
will refinance for the certainty of fixed payments. 

Table 3 is similar to Table 1, adding an adjustable-rate mortgage investment 
and nominal yield and option-adjusted spread calculations. For purposes of 
comparison, the current coupon fixed-rate loan and the five-year Treasury 
note are considered benchmarks.

Table 3: Adjustable and Fixed Mortgage Profiles 

Interest Rate Change 2.00% 1.50% 1.00% 0.50% 0.00% –0.50% –1.00% –1.50% –2.00% 

1-Year Adjustable-Rate – 
Market Price

98.91 99.50 100.09 101.19 101.22 101.22 102.13 103.00 103.81 

Adjustable – 
Constant Prepayment Rate

19% 21% 22% 25% 30% 35% 33% 28% 28% 

Adjustable – 
Modified Duration

3.59 3.35 3.24 2.94 2.49 2.15 2.31 2.74 2.78 

Adjustable – 
Index Duration

1.93 1.43 1.42 1.38 0.77 0.75 0.77 0.80 0.81 

Adjustable – 
Effective Convexity

(404.42) – 199.81 (420.01)  (12.35) 358.14 (12.24) (24.27) –

Current Coupon – 
Market Price 

87.46 90.48 93.65 96.93 100.17 101.79 102.41 103.33 103.71 

Current Coupon – 
Constant Prepayment Rate 

5.50% 5.70% 6.00% 6.50% 8.00% 19.00% 29.00% 32.00% 38.00% 

Current Coupon – 
Effective Duration 

10.14 6.84 6.89 6.73 4.86 2.20 1.50 1.25 1.27 

Current Coupon – 
Effective Convexity 

(646.35) 32.69 23.45 (7.24) (324.48) (196.61)  57.28 (103.02)  106.67 

5-Year – 
Treasury Price 

91.50 93.54 95.64 97.79 100.00 102.27 104.60 106.99 109.44 

5-Year – 
Modified Duration 

4.41 4.43 4.44 4.46 4.48 4.49 4.51 4.53 4.54 

5-Year – 
Modified Convexity 

22.78 22.93 23.08 23.23 23.38 23.54 23.69 23.85 24.00 
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The five-year Treasury has a symmetric profile, while the current coupon 
fixed-rate mortgage shows a considerable degree of negative convexity. As 
interest rates rise, the duration of the mortgage “extends”; as interest rates 
decline, the duration of the mortgage also declines. As Figure 4 shows, the 
market profile of the adjustable-rate security is relatively “flat,” with price 
increases or declines considerably lower than the five-year Treasury or fixed-
rate mortgage securities. This is consistent with the underlying prepayment 
expectancy, which is also relatively “flat” across interest rate scenarios. 
In addition, the underlying index of the adjustable-rate security changes 
as interest rates move, so the adjustable-note rate is always the “current” 
market. If you evaluate both the modified and index duration for the adjust-
able investment, you will notice that there is little change. The exception is 
the 200-basis-point rate-increase scenario, which anticipates a slower CPR of 
19 percent. The changes in effective convexity vary significantly as the yield 
curve shape is modified. In fact, the measure may give conflicting signals as 
to the value of the investment. The problem is that the calculation of effective 
convexity only evaluates two pricing points (one up and one down in rate) in 
addition to the market price. An investor who compares multiple investments 
with varying “options” seeks a technique that quantifies each potential secu-
rity against benchmark Treasuries in many interest rate environments. 

Figure 4: Adjustable and Fixed Mortgage Pricing
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Option-adjusted spread (OAS) represents the required yield spread an inves-
tor seeks in addition to a comparable Treasury instrument to compensate 
the investor for the uncertainty of price over many interest rate simula-
tions. Each simulation results in a required yield spread “over” simulated 
Treasury rates; the yield spread of each trial is summed, then divided by 
the number of trials. Table 4 includes option-adjusted spread, zero-volatility 
spread, nominal yield, and option-adjusted cost for the subject fixed- and 
adjustable-rate securities. The relationship of the three output measures is 
as follows: 

Zero-Volatility Spread – Option-Adjusted Cost = Option-Adjusted Spread 

The zero-volatility yield measures the base-case yield of the target investment 
versus the current Treasury benchmark yield curve. The option-adjusted 
spread is the yield investors require to offset the “embedded” option(s) asso-
ciated with mortgages. The option-adjusted cost is the “give-up” associated 
with the “embedded” option(s). Generally, OAS is a good relative measure 
of asset viability, allowing for comparison across many asset types; OAS in 
absolute terms may be less useful (or misleading) as funding costs, portfolio 
composition, and manager objectives differ significantly. This fixed-rate 
OAS analysis is skewed, more so than that experienced in the market; the 
“yield hits” are consistent with a less-volatile prepayment model. As you 
would expect, if investors were confronted with such a market, nominal 
yields (and zero-volatility OAS) would quickly correct (as buyers would 
pay higher prices). In terms of nominal yields and zero-volatility OAS, the 
prepayment model is more punitive on premium coupons; even with higher 
overall base-case speeds, premium securities have option-adjusted costs 
that are slightly higher than those of the current and discount coupons. 
Not only are premium yields lower due to higher absolute prepayments, but 
the volatility of prepayments (due to interest rate changes) results in higher 
market risk as well. 
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Table 4: OAS Calculations 

Market  
Price

 Nominal  
Yield

Zero-Volatility 
Option-Adjusted 

Spread

Option-
Adjusted Spread

Option-
Adjusted Cost

Discount Coupon – 
Fixed-Rate 

96.78 6.11% 1.58% 1.49% 0.09% 

Current Coupon – 
Fixed-Rate 

100.17 5.89% 1.37% 1.31% 0.06% 

Premium Coupon – 
Fixed-Rate 

101.78 5.44% 0.65% 0.55% 0.10% 

The adjustable-rate security has lower nominal yields but the lowest market 
risk. Why? The price paid assumes a 30% CPR, very close to our worst-case 
prepayment forecast. While this example assumes a purchase price that 
is probably “cheap” to the market, it illustrates the advantage of “pricing 
in” prepayment protection at inception. Adjustable-rate loans also have a 
shorter duration, so in most yield curve environments they can be funded 
by lower-cost deposits (see Chapter 6). 

Summary 
Understanding the volatility in mortgage pricing for given interest rate 
changes is key in determining the extra return an investor requires to 
purchase mortgage securities that have an embedded option versus ones 
without the option. This chapter presented an investment pricing and 
analysis protocol, starting with the concepts of duration and convexity and 
concluding with option-adjusted spread. We presented two “vanilla” cases 
in this chapter. However, “vanilla” does not mean simple, as pricing, dura-
tion, convexity, and option-adjusted spread concepts in this chapter can be 
applied to any variety of mortgage-backed security or collateralized mort-
gage obligation encountered. 





Chapter 2

Pipeline Risk Management 

Pipeline risk management describes the operational and financial processes 
of mitigating risks related to market value changes for the committed loan 
pipeline and mortgage loan inventory. Lenders grant loan commitments or 
“rate locks” for a set period of time at a specific price, creating market expo-
sure to the granting institution. The pipeline manager faces two risks: (1) 
the risk that the market value of loan inventory or extended commitments 
declines as interest rates increase and (2) the risk that borrowers will not 
honor loan commitments when interest rates decline. This chapter contains 
the following: 

 l An explanation of the mortgage process from commitment to funding

 l A framework for understanding and developing “closing” percentages 

 l A market price profile of fixed- and adjustable-rate loan commitments 

 l Three hedge strategies designed to minimize market value risk 
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The Mortgage Process 
While terminology and the process details may vary from mortgagor to 
mortgagor, the following is the chronology of the loan origination process: 

 l Loan Application — The originator receives information from the 
borrower — such as income, assets, pay history, and employment history 
—  to be used, in addition to credit analysis, to underwrite and possibly 
approve a loan for funding. 

 l Commitment — Assuming the borrower is given underwriting approval, 
an interest rate commitment is given to the borrower for a specific 
time period, normally from 7 to 90 days. It is at this point that the 
originator’s exposure to “pipeline” (market and “fallout”) risk begins. 

 l Documents Drawn — Timing varies, but we define this event as simul-
taneous to the escrow agent drawing closing documents for the funding 
of the loan. The risk manager’s hedge exposure declines, as the prob-
ability of funding (or “closing”) is extremely high. 

 l Funding — When monies are passed from lender to borrower to seller 
via the escrow process, the originator’s pipeline risk is complete. 
Generally, the mortgagor’s interest rate exposure ends at this point 
unless a forward sale has not been initiated. 

 l Documents Received — The originator gathers the closing papers and 
other origination documents from the borrower, underwriter, and sales 
representative prior and subsequent to funding. The origination process 
is document intensive, creating the possibility of deficiencies that may 
prevent “good” loan delivery. The originator may have inventory that will 
have to be sold at a discount and/or be financed on an interim basis. 

 l Documents Delivered (Shipped) — When the origination package 
desired by the end loan investor is complete, delivery is made and the 
originator is paid by (or receives a security interest from) the investor. 

Closing Ratios: Criteria and Calculation 
The success of a mortgage banker’s hedge program is highly dependent on 
accurately projecting the loan-closing ratio for each product originated. The 
borrower (or broker, or seller) has the option of seeking a preferable loan 
interest rate if rates decline and will almost always honor a loan commit-
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ment if interest rates subsequently rise. The potential mortgagee has a free 
“put” option that unfortunately works to the detriment of the mortgagor. 
A statistical study of the following criteria is required to determine the 
originator’s commitment position: 

 l Underwriter Approval Rate — The historical loan underwriting process 
can be evaluated to determine the percentage of loan approvals. The 
approval rate will vary based on the economic environment, credit 
standards, and product mix. 

 l Interest Rate Changes — An originator’s statistical “fitting” of loan, 
closing rates from commitment to funding normally requires a consid-
erable data set generated over a number of origination periods to 
capture a comprehensive set of potential interest rate environments. 

 l Production Division — Loans committed by third parties, sellers 
(“correspondents”), and brokers generally show higher closing-rate vola-
tility versus retail commitments. The reasons for this include better 
market knowledge, possible multiple commitments (with other lenders), 
and, for correspondents, the nature (“best efforts” or “mandatory”) of 
the agreement. 

 l Purchase/Refinance — Purchase versus refinance transactions will 
exhibit different funding rates. Generally, purchase loans require longer 
commitment periods, while refinance transactions can be completed in 
a more timely manner. In contrast, competition for refinances may be 
more intense, while purchase loans can be captive to certain builders 
or affiliates. 

 l Products — Fixed- and adjustable-rate, conforming and non-conforming, 
and prime and subprime loans will exhibit different closing profiles. 

 l Loan Stage — The previous section reviewed the mortgage process 
from application to loan funding. Each stage will experience different 
“fallout” percentages as the borrower considers executing their “put” (or 
“recommitment”) option. 

 l Investor Approval Rate — Sometimes documentation may not be 
complete or loans may not be originated to underwriting require-
ments, resulting in a “fail” on a previous (or “forward”) trade to an end 
investor. Originators can expect to have some loans that fail delivery 
(hopefully less than .5%), resulting in a lower sales price or a small 
balance sheet investment. 
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Table 5 is a summary of the closing ratios that will be used in the chapter 
case studies. Closing ratios are assumed to be based on retail division 
experience; 50% are purchase loans, 50% have commitments longer than 
30 days, and (for simplicity) adjustable-rate loans are assumed to have the 
same “fallout” as fixed-rate loans. 

Table 5: Closing Ratios

30-Year Fixed-Rate Purchase Loans (Retail Division)

Interest Rate Change 

Loan Stage –2.00% –1.50% –1.00% –0.50% 0.00% 0.50% 1.00% 1.50% 2.00% 

Application 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 

Commitment (> 30 Days) 35.0% 40.0% 50.0% 60.0% 75.0% 85.0% 90.0% 92.0% 95.0% 

Commitment (< 7 Days) 50.0% 60.0% 65.0% 70.0% 80.0% 87.0% 92.0% 94.0% 97.0% 

Docs Drawn 85.0% 90.0% 94.0% 97.0% 99.0% 100.0% 100.0% 100.0% 100.0% 

Funding 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 

30-Year Fixed-Rate Refinance Loans (Retail Division)

Interest Rate Change 

Loan Stage –2.00% –1.50% –1.00% –0.50% 0.00% 0.50% 1.00% 1.50% 2.00% 

Application 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 

Commitment (> 30 Days) 35.0% 40.0% 45.0% 50.0% 70.0% 80.0% 85.0% 92.0% 95.0% 

Commitment (< 7 Days) 50.0% 55.0% 60.0% 65.0% 80.0% 87.0% 92.0% 94.0% 97.0% 

Docs Drawn 85.0% 90.0% 94.0% 97.0% 99.0% 100.0% 100.0% 100.0% 100.0% 

Funding 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 99.5% 

Notice that each loan stage has a different closing profile. Starting with 
loan applications, the assumption is that 10% of the borrowers will not 
pass the underwriting and/or credit criteria of the originator and will not 
be offered a commitment. The next category is loan commitments greater 
than 30 days in duration. In the base case, “purchase-money” mortgage 
loans are estimated to close (based on historical trends) 75% of the time. As 
the commitment’s time to close (or fund) shortens to seven days or less, the 
base-case (or interest rate constant scenario) estimated funding increases 
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to 80 percent. If documents have been drawn for closing, there is a very 
high probability (99%) of funding. Post-funding, we assume .5% of loans 
originated will not be saleable. 

Closing ratios are lower as interest rates decline and will increase as 
interest rates increase. The ratios were developed based on historical 
analysis of 30-year fixed-rate conforming loan commitments whose data 
was segmented based on price (interest rate) change from commitment to 
either funding or “cancellation.” If for any reason (other than underwriting 
denial) a loan does not fund (renegotiation or cancellation), the data point is 
deemed to “fall out” and an equation is fit based on all such data points in 
25-basis-point price bands. 

Loan Commitments: Market Value Sensitivity  
and Pipeline Reporting 
The subject pipeline comprises 50% 30-year fixed-rate loan commitments 
and 50% adjustable-rate loan commitments. The mortgage collateral is iden-
tical to the pools evaluated in Chapter 1. Mortgage-backed security (MBS) 
values have lower appreciation potential compared to the downside risk. 
Coupling this with the borrower’s option to seek lower commitment rates (in 
a rally) encapsulates the risks necessitating an effective hedge program. 

Table 6 is the first of four pipeline reports presented in this chapter. The 
report combines closing ratios, loan commitment market value sensitivity, 
and hedge positions, resulting in an estimated profit/loss across various 
interest rate “shocks.” Table 6 does not include any hedge instruments. The 
case studies that follow introduce hedge strategies designed to mitigate the 
market risk of the “unhedged” profile. The descriptions of the line items in 
the reports are as follows: 

 l Hedge Cost — The probability-weighted pipeline hedge cost based on 
the estimated profit/loss over a range of interest rate changes. This 
is not to be confused with the worst-case percentage loss, which is 
presented on the last line of the report. 

 l Closing Days — The average number of closing days for rate-lock 
commitments. The assumed weighted average commitment is 30 days. 

 l Stated Funding Ratio — The estimated closing ratio for each interest 
rate shock. The closing ratios are provided in Table 5. 
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 l Probability of Shock — Based on a normal probability distribution, 
an estimate of likelihood that an interest rate shock will occur. The 
greater the implied market volatility, the greater the dispersion of 
outcomes and the higher the hedge costs. 

 l Interest Rate Change — The change in interest rates from that which 
existed at the rate-lock commitment date. 

 l Security Price — The current market price and the estimated prices 
if interest rates change. The underlying market prices for fixed- and 
adjustable-rate loans are the same as presented in Chapter 1. 

 l Inventory — The unpaid principal balance (UPB) of funded loans yet 
to be delivered. In our example, all inventory has been sold forward, so 
the market value exposure is confined to pipeline loan commitments. 

 l Pipeline — The unpaid principal balance of rate-lock commitments. 

 l Long Position — The pipeline adjusted by the applicable closing ratio 
plus the existing inventory position; the position we are going to 
hedge.

 l Short Sales — The unpaid principal balance of loan sales executed. In 
the unhedged case, this is equivalent to the inventory outstanding. 

 l Projected Position — The gain or loss of the long position. 

 l Short (or Hedge) Position — The gain or loss from the loans sold 
forward plus any hedge instruments.

 l Net Inventory/Pipeline Position — The bottom-line profit and loss esti-
mate for each interest rate change. 

 l Position % Gain/Loss — Profit/loss divided by the inventory plus pipe-
line positions. 

 l Pipeline Sales — The dollar amount of estimated sales required based 
on effective duration. 

 l Pipeline % Sold Forward — The percentage of pipeline sold forward 
(over and above the sales on the inventory position). 

In the unhedged scenario, the maximum loss is 6.5% in overall value if 
rates increase by 200 basis points. Given the pipeline and inventory position 
of $55 billion, the result is a worst-case loss exposure of $3.6 billion. It is 
unlikely that such an exposure would be acceptable, regardless of the equity 
position or risk tolerance of the risk manager’s firm. 
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Table 6: Pipeline Hedge Report

Unhedged
Hedge Cost (bps)/Base –0.289% 

Closing Days 30

Stated Funding Ratio 51.0% 57.0% 62.8% 68.4% 80.8% 87.8% 91.8% 94.4% 96.8% 

Probability of Shock (%) 0.454% 0.801% 1.764% 6.357% 79.7% 6.357% 1.764% 0.801% 0.454% 

Interest Rate Change –2.00% –1.50% –1.00% –0.50% 0.00% 0.50% 1.00% 1.50% 2.00% 

Security Price 104.58 103.66 102.68 102.01 100.69 98.48 96.06 93.71 91.39 

Inventory (UPB) 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 

Pipeline (UPB) 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 

Long Position (UPB) 35,400 37,800 40,120 42,360 47,320 50,120 51,720 52,760 53,720 

Short Sales 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 

Projected Position ($ Mil.) 
(Gain/Loss) 

1,377.0 1,121.1 796.7 559.6 – (1,110.7) (2,394.2) (3,686.2) (4,998.3) 

Short Position (Gain/Loss) (583.5) (444.9) (297.9) (198.2) – 332.4 694.4 1,048.0 1,395.7 

Net Inventory/Pipeline 
Position ($ Mil.)

793.5 676.2 498.8 361.5 – (778.3) (1,699.8) (2,638.2) (3,602.7) 

Position % (Gain/Loss) 1.44% 1.23% 0.91% 0.66% 0.00% –1.42% –3.09% –4.80% –6.55% 

Case 1: Dynamic Hedge Management 
Our first strategy utilizes forward sales (no options) to offset the market 
volatility of a committed pipeline. In this strategy the portfolio is hedged by 
selling a short position in such a manner that the overall position simulates 
a protective put. The first of three hedge cases (no one deemed to be better 
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or more preferable than another) relates to small and mid-size mortgage 
originators or correspondents only having mandatory sales or MBS forward 
sales in their arsenal of hedge transactions. The use of options or “best 
efforts” sales is deemed too costly or the market for such transactions is too 
small or non-existent. Table 7 summarizes the results of Case 1. 

In addition to selling 100% of the inventory forward, 78% of the commit-
ted pipeline is sold as well. The worst-case loss is now $960 million (a 
1.5% market decline) versus an unhedged loss of $3.6 billion (a 6.5% loss), 
a considerable improvement. The question is, How did we choose to sell 
78% of the pipeline commitments? For the answer, refer to Table 7 and the 
last three statistics (rows). The first calculation is the effective duration of 
the pipeline profile, or 2.07 years, which, in essence, is the “hedge ratio” 
determined by the combination of the fallout ratio and market prices for 
50-basis-point interest rate changes. Based on this measure, the mortgagor 
would sell forward $31.2 billion, or 78% of the mortgage pipeline. Here is 
the derivation: 

Closing Ratio (80.8%) * Committed Pipeline ($40 Billion) / (-Effective Duration/2) =  
$31.2 Billion (or 78% of the Committed Pipeline) 

Notice that effective duration changes dramatically as interest rates move. 
If rates decline 50 basis points, effective duration falls from 2.07 to 0.901 
years. This necessitates a considerable “buy back” of the hedge. 

The title of Case 1 is Dynamic Hedge Management, which refers to option 
“replication.” We calculated effective duration and convexity to determine 
the hedge ratio. The pipeline report must be updated daily; data accuracy 
(related to market prices, fallout ratios, and commitment detail) is critical 
and updated hedge ratios are essential. 

Hedge ratios change in reaction to interest rate changes as well as the 
(shrinking) term of the loan commitment. Concepts taken from option valu-
ation (specifically gamma and theta) are useful in this regard. Gamma 
describes how the pipeline hedge ratios could “potentially” change over 
time, and theta describes the overall cost of the hedge position and the 
position’s “decay” rate over a 30-day commitment period. 
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Table 7: Pipeline Hedge Report 

Delta Hedging

Hedge Cost (bps)/Base –0.072%

Closing Days 30 

Stated Funding Ratio 51.0% 57.0% 62.8% 68.4% 80.8% 87.8% 91.8% 94.4% 96.8% 

Probability of Shock % 0.454% 0.801% 1.764% 6.357% 79.733% 6.357% 1.764% 0.801% 0.454% 

Interest Rate Change –2.00% –1.50% –1.00% –0.50% 0.00% 0.50% 1.00% 1.50% 2.00% 

Security Price 104.58 103.66 102.68 102.01 100.69 98.48 96.06 93.71 91.39 

Inventory (UPB) 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 

Pipeline (UPB) 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 

Long Position (UPB) 35,400 37,800 40,120 42,360 47,320 50,120 51,720 52,760 53,720 

Short Sales 43,400 43,400 43,400 43,400 43,400 43,400 43,400 43,400 43,400 

Projected Position ($ Mil.) 
(Gain/Loss) 

1,377.0 1,121.1 796.7 559.6 – (1,110.7) (2,394.2) (3,686.2) (4,998.3) 

Short Position (Gain/Loss) (1,688.2) (1,287.1) (861.8) (573.4) – 961.8 2,009.0 3,032.3 4,038.1 

Net Inventory/Pipeline 
Position ($ Mil.) 

(311.2) (166.1) (65.1) (13.7) – (148.9) (385.1) (654.0) (960.2) 

Position % (Gain/Loss) –0.57% –0.30% –0.12% –0.02% 0.00% –0.27% –0.70% –1.19% –1.75% 

Estimate Value 101.4428 101.2294 100.9070 100.6572 100.0000 98.5849 96.9095 95.2032 93.4497 

Effective Duration 0.529 0.567 0.901 2.072 3.135 3.489 3.634 

Pipeline Sales (UPB) (31,192) 

Pipeline % Sold Forward 77.98% 
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Figure 5: Position Gamma

Unfortunately, the closer the hedge position to commitment expiration, the 
greater the market risk related to interest rate changes (see Figure 5). That 
said, most hedgers want to be “long gamma” via the use of options. The 
trade-off for the “fallout ratio” (dynamic) hedger is the larger loss potential 
for significant market moves near expiration versus the cost savings related 
to not paying option premiums. 

The decay rate is significant and exponential as expiration approaches (see 
Figure 6). If it turns out that volatility in the last days of the hedge is minimal, 
an option position, in retrospect, would have been a wasted expense. 

Advantages
 l A mortgagor that is constrained to the sale of production and cannot 

purchase optional or best efforts coverage can use an “option replica-
tion” approach. 

 l If market volatility exceeds that which is implied by option pricing, a 
dynamic hedging strategy will result in a lower overall cost of hedging. 

 l The initial cost (theta) of the hedge is zero. See the comment on volatil-
ity in the list of disadvantages below to fully evaluate. 
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Disadvantages
 l This hedge method is relatively complex in terms of data evaluation and 

the calculation of hedge ratios. As the loan commitment approaches expi-
ration, the volatility of the net position can result in large loss exposure. 

 l In extreme instantaneous moves in market rates and price, the worst-
case scenarios or the “wings” of the report can have significant price 
exposure. 

 l Adjusting the portfolio hedge ratio requires the mortgagor to increase 
the hedge as the market “sells off” and decrease the hedge as the 
market “rallies.” From a technical market perspective of buying low 
and selling high, the hedger would prefer the opposite. 

Figure 6: Position Theta

Case 2: Hedge Management Utilizing Options 
To mitigate market value risk associated with loan commitments, risk 
managers can purchase offsetting options from a capital markets dealer (or 
a “best efforts” commitment from a loan wholesaler). This hedge method 
results in a pure offset or “laying off” of the risk should the mortgagor not 
honor their interest rate commitment. In Case 2 we purchase options on 
underlying mortgage-backed securities, resulting in minimal market and 
“basis” risk, an almost perfect hedge. Not surprisingly, this type of hedge is 
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also the most costly. Review Table 8. The “minimum funding ratio” is sold 
forward (via MBS). Our historical closing ratio suggests that this set of 
borrowers is price insensitive and will honor the commitment regardless of 
the market environment. There is no reason to purchase optional coverage 
if the borrower, in effect, will not execute when the market favors them. 
The remaining committed pipeline is price sensitive, so optional coverage of 
$45 billion “notional” or “face” is purchased (one point “out of the money”) 
to create a “flat” profit/loss profile. 

In comparison to Case 1, the expected long-term cost of risk management 
is 26.4 basis points versus only 7.9 basis points. The payoff for the larger 
option expense is lower overall market risk. In Case 1 a $960 million loss 
is possible; in Case 2 the cost of the options, or $102 million, is the highest 
exposure. Prior to initiating a larger option position, the risk manager needs 
to consider the “market” cost of such a strategy and the ability of the firm to 
pass on this cost in pricing. Will we still be competitive if we pass through 
higher hedge costs? How do we probability-weight the worst-case loss expo-
sure? Is the firm willing to “self-insure” and not purchase options? 

Many times the market for mortgage-backed options may be limited and 
the risk manager may have to utilize alternate strategies until “technicals” 
correct. The following are two alternative option strategies: 

 l Options on Treasury Futures Contracts and Interest Rate Swaps — The 
market for Treasury and interest rate swaps is “deeper” than that for 
mortgage-backed securities. If either the pricing or availability of mort-
gage positions is impaired, the introduction of basis risk — a byproduct 
of hedging across fixed-income markets, may be justified by lower cost 
and/or greater liquidity. 

 l Synthetic Calls — The combination of selling mortgage-backed secu-
rities against the expected pipeline position and purchasing call 
options is equivalent to purchasing put options on loan commitments. 
Typically, call options are purchased “out of the money,” matching the 
lender’s view on where closing ratios will decline. See Figure 7. The 
“bottom-line” position utilizing this strategy is nearly the same as that 
in Case 2. 
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Table 8: Pipeline Hedge Report

Option Strategy

Hedge Cost (bps)/Base –0.258% 

Closing Days 30 

Stated Funding Ratio 51.0% 57.0% 62.8% 68.4% 80.8% 87.8% 91.8% 94.4% 96.8% 

Probability of Shock % 0.454% 0.801% 1.764% 6.357% 79.7% 6.357% 1.764% 0.801% 0.454% 

Interest Rate Change –2.00% –1.50% –1.00% –0.50% 0.00% 0.50% 1.00% 1.50% 2.00% 

Security Price 104.58 103.66 102.68 102.01 100.69 98.48 96.06 93.71 91.39 

Inventory (UPB) 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 

Pipeline (UPB) 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 

Long Position (UPB) 35,400 37,800 40,120 42,360 47,320 50,120 51,720 52,760 53,720 

Short Sales 35,400 35,400 35,400 35,400 35,400 35,400 35,400 35,400 35,400 

Projected Position 
(Gain/Loss) 

1,377.0 1,121.1 796.7 559.6 – (1,110.7) (2,394.2) (3,686.2) (4,998.3) 

Short Position (Gain/Loss) (1,377.0) (1,049.9) (703.0) (467.7) – 784.5 1,638.7 2,473.3 3,293.8 

Net Inventory/Pipeline 
Position 

– 71.2 93.7 91.9 – (326.2) (755.5) (1,212.9) (1,704.6) 

Position % Gain/Loss 0.00% 0.13% 0.17% 0.17% 0.00% –0.59% –1.37% –2.21% –3.10% 

Hedge Position

Long Put Premium (102.0) (102.0) (102.0) (102.0) (102.0) (102.0) (102.0) (102.0) (102.0) 

Long Put Gain/Loss – – – – – 360.1 881.1 1,391.9 1,894.8 

Net Position (inc. Option 
Cost) 

(102.0) (30.8) (8.2) (10.0) (102.0) (68.0) 23.7 77.0 88.3 
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Figure 7: Synthetic Call Profile

Advantages
 l This hedge method is easy. It involves purchasing a put option to offset 

the “option” of the borrower. 

 l Large market moves will not result in any meaningful loss exposure. 
The risk manager pays a higher cost, but the reward is the assurance 
that market volatility will not result in large losses. 

 l The management of the hedge is minimal. The gamma of the purchased 
option will adjust as the position moves “into the money.” 

Disadvantages
 l The cost of optional coverage can be onerous, and sometimes access to 

the market may be limited. The hedge manager may have to increase 
the use of forward sales and/or purchase options that may not fully 
cover the basis risk of the profile. 
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Case 3: Desired Hedge Profile 
Risk management goals differ, as one manager may focus on overall earn-
ings sensitivity and another may be concerned with market volatility in 
certain segments of the balance sheet or income statement. In this analysis 
we develop a “desired” hedge profile, giving consideration to the profit 
margin (or origination profit) expected. To accomplish this end, we construct 
a hedge combining both forward sales and the purchase of options. Table 9 
illustrates the case. 

We added an additional row to the pipeline report — the estimated produc-
tion profit in each interest rate scenario. The retail profit assumption is 50 
basis points (net of direct expenses) on all funded loans. 

Management’s desired profile limits worst-case losses to approximately $100 
million. To achieve this end we sold forward 65% of the pipeline position and 
purchased $20 billion “notional” or “face” put options (100 basis points out of 
the money). A combination of the delta/gamma and option-based hedge strat-
egies presented earlier, the result meets the desired profile of management. 
Table 10 summarizes the total inventory and pipeline positions, long-term 
expected hedge costs, maximum loss exposure, forward sales percentage, 
and the notional amount of options purchased in Cases 1–3. 

Advantages
 l The approach integrates pricing, capital, and earnings objectives of the 

risk manager (and the firm). By focusing on a desired profit margin 
(determined by required return on capital), the hedging decision is 
“business” focused and not “position” focused. 

Disadvantages
 l The calculation of the appropriate hedge is the most complex. In addi-

tion to measuring pipeline commitments, we also need a forecast of the 
expected earnings of the firm’s production unit. 
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Table 9: Pipeline Hedge Report

Desired Profile

Hedge Cost (bps)/Base –0.155% 

Closing Days 30 

Stated Funding Ratio 51.0% 57.0% 62.8% 68.4% 80.8% 87.8% 91.8% 94.4% 96.8% 

Probability of Shock % 0.454% 0.801% 1.764% 6.358% 79.7% 6.358% 1.764% 0.801% 0.454% 

Interest Rate Change –2.00% –1.50% –1.00% –0.50% 0.00% 0.50% 1.00% 1.50% 2.00% 

Security Price 105.24 104.35 103.34 102.41 100.70 98.48 96.06 93.71 91.39 

Inventory (UPB) 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 

Pipeline (UPB) 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 

Long Position (UPB) 35,400 37,800 40,120 42,360 47,320 50,120 51,720 52,760 53,720 

Short Sales 41,000 41,000 41,000 41,000 41,000 41,000 41,000 41,000 41,000 

Projected Position 
(Gain/Loss) 

1,607.9 1,381.2 1,057.5 726.3 – (1,113.6) (2,397.1) (3,689.2) (5,001.4) 

Short Position (Gain/Loss) (1,862.2) (1,498.1) (1,080.7) (703.0) – 910.9 1,900.2 2,866.9 3,817.1 

Net Inventory/Pipeline 
Position 

(254.4) (116.9) (23.2) 23.3 – (202.6) (496.8) (822.3) (1,184.2) 

Position % Gain/Loss –0.46% –0.21% –0.04% 0.04% 0.00% –0.37% –0.90% –1.50% –2.15% 

Hedge Position
Long Put Premium (45.3) (45.3) (45.3) (45.3) (45.3) (45.3) (45.3) (45.3) (45.3) 

Long Put Gain/Loss – – – – – 172.2 413.5 649.2 881.0 

Net Position (inc. Option 
Cost) 

(299.7) (162.2) (68.5) (22.0) (45.3) (75.8) (128.7) (218.4) (348.5) 

Net Position (w/Production) (122.7) 26.8 132.1 189.8 191.3 174.8 129.9 45.4 (79.9) 
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Table 10: Pipeline Hedging Case Summary 

Scenario
Inventory 

$(mil)

Committed 
Pipeline 

(mil)
Forward 

Sales (mil)
Sales % of 

Pipeline

Notional 
Option 

Balance (mil)
Expected 

Hedge Costs

Max. Loss 
Exposure 

(000)

Unhedged $15,000 $40,000 $15,000 0.0% $– –0.289% (3,602.7)

Case 1 – Delta/Gamma $15,000 $40,000 $43,500 71.3% $ – –0.072% (960.2)

Case 2 – Option Focus $15,000 $40,000 $35,400 51.0% $45,000 –0.258% (102.0)

Case 3 – Desired Profile $15,000 $40,000 $41,000 65.0% $20,000 –0.155% (348.5)

Summary 
Chapter 2 started with a review of the mortgage process and a summary of 
expected closing ratios for various loan stages and interest rate scenarios. 
The determination of the position (what are we risk managing?) is critical 
in the management of pipeline risk. Therefore, a working knowledge of the 
production origination process is essential. Once we determined the position, 
we presented three different strategies: dynamic hedging, hedging utilizing 
optional coverage, and a “hybrid” combining elements of the former cases. A 
risk manager needs to understand and evaluate the trade-offs (advantages 
and disadvantages) of various hedge strategies to appropriately choose a 
course of action consistent with the mortgage banker’s risk tolerance. 





Chapter 3

Mortgage Portfolio Management 

The purchase of mortgage assets is, to some degree, a requisite action (or 
a necessary evil) for most financial service firms, each having varying 
objectives. Mortgage loan and mortgage security portfolios are retained 
and/or purchased to meet required return, duration, liquidity, or 
marketability mandates. This chapter reviews the spectrum of mortgage 
investments and associated portfolio management strategies. The focus 
is total return based on appropriate valuation at purchase as opposed 
to trading individual issues to take advantage of technical (supply and 
demand) factors. 

We open with a summary of prepayment and default assumptions for 
various collateral types. Our opinions related to prepayment and loss 
expectation drive the ultimate purchase decisions and performance that 
we make/attain. The chapter continues with a review of mortgage collat-
eral alternatives (either in security or whole loan form) investors should 
consider when building a portfolio. The final part of the chapter focuses on 
a selected set of collateralized mortgage obligations (CMOs). 



��	 Residential Mortgage Investment: Valuation and Risk Management

Prepayment Expectations: Measuring the Borrower 
Refinance Option 
The development of a prepayment model is beyond the scope of this text, 
but suffice to say the equations backing our expectations (and any other 
practitioner’s views) are the result of an empirical regression of loan char-
acteristics (mentioned in Chapter 1) over a multitude of interest rate shocks. 
The “vectors” derived are then modified based on current and future expec-
tations for home price appreciation and economic conditions (employment 
and inflation) that may differ from that implied in the historical data. Table 
11 reflects the “speed” expectations for each of the collateral types we will 
review in this chapter.

A successful mortgage investor needs to either reduce the risk associated 
with prepayments or, if possible, purchase products or derivatives that 
benefit from refinance volatility. Portfolio managers will be well served by: 

 l Focusing on “straight-line” conditional prepayment rates (CPRs) 
as opposed to vector prepayment expectations. Public Securities 
Administration (PSA) and other age-dependent prepayment measures 
can easily skew purchase price evaluation on mortgage assets that 
have relatively short two- to five-year average life expectancies. 

 l Purchasing to higher base-case speeds (even if it means lower “window 
dressing” returns). The higher the worst-case prepayment risk quanti-
fied in the original purchase price, the better the chance of success. 

 l Favoring the purchase of discount (or below-par) issues when possible. 
This is easier said than done, as a market sell-off is necessary to 
create this market. An anticipatory strategy weighted to mitigate 
refinance (high prepayment) versus extension (low prepayment) risk is 
recommended. 
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Table 11: Prepayment Expectations (CPR%) 

Interest Rate Change 2.00% 1.50% 1.00% 0.50% 0.00% –0.50% –1.00% –1.50% –2.00% 

Discount Coupon 30-Year 
Conforming Fixed Rate 

5.30% 5.50% 5.70% 6.00% 6.50% 8.00% 19.00% 29.00% 32.00% 

Current Coupon 30-Year 
Conforming Fixed Rate 

5.50% 5.70% 6.00% 6.50% 8.00% 19.00% 29.00% 32.00% 38.00% 

Premium Coupon 30-Year 
Conforming Fixed Rate 

5.70% 6.00% 6.50% 8.00% 19.00% 29.00% 32.00% 38.00% 45.00% 

Adjustable Rate – Short-Term 
Index ARM 

19.00% 21.00% 22.00% 25.00% 30.00% 35.00% 33.00% 28.00% 28.00% 

Adjustable Rate – Short-Term 
Index ARM (Interest Only) 

16.00% 17.00% 18.00% 20.00% 22.00% 26.00% 31.00% 32.00% 32.00% 

Current Coupon 15-Year 
Conforming Fixed Rate 

4.50% 4.80% 5.00% 6.00% 7.50% 17.00% 25.00% 32.00% 40.00% 

Current Coupon 30-Year 
Government Fixed Rate 

5.40% 5.60% 5.80% 6.00% 7.00% 10.00% 16.00% 22.00% 28.00% 

C. Coupon 30-Year Government 
(Reperforming) 

5.20% 5.30% 5.40% 5.50% 6.00% 8.00% 12.00% 16.00% 20.00% 

Alt A – Current Coupon  
Fixed-Rate 30-Year – Reduced 

6.70% 6.80% 7.00% 7.50% 9.00% 11.00% 16.00% 26.00% 30.00% 

Alt A – Current Coupon  
Fixed-Rate 30-Year – Investor 

7.00% 7.30% 7.50% 8.50% 9.50% 10.50% 15.00% 22.00% 32.00% 

5/1 Adjustable-Rate ARM 
– Conforming 

12.00% 13.00% 14.00% 16.00% 18.00% 24.00% 29.00% 36.00% 42.00% 

5/1 Adjustable-Rate ARM 
– Non-Conforming 

14.00% 16.00% 18.00% 20.00% 22.00% 26.00% 32.00% 40.00% 50.00% 

5/1 Adjustable Rate –  
Non-Conforming (Prepay Penalty) 

10.00% 10.00% 10.50% 11.00% 12.00% 14.00% 18.00% 32.00% 55.00% 

30-Year Non-Conforming Fixed 
($500,000-999,999) 

5.30% 5.40% 5.50% 9.00% 14.00% 22.00% 30.00% 35.00% 36.00% 

30-Year Non-Conforming Fixed 
(over $1,000,000) 

4.70% 4.80% 5.00% 8.00% 18.00% 26.00% 32.00% 37.00% 43.00% 

Subprime 2/28 Adjustable Rate 19.00% 21.00% 25.00% 27.00% 30.00% 33.00% 36.00% 39.00% 45.00% 

Subprime 2/28 Adjustable Rate 
(Prepay Penalty) 

10.00% 12.00% 14.00% 18.00% 21.00% 23.00% 24.00% 35.00% 48.00% 

Subprime 30-Year Fixed 15.00% 16.00% 17.00% 21.00% 26.00% 28.00% 35.00% 45.00% 50.00% 

Subprime 30-Year Fixed 
(Prepay Penalty) 

10.00% 12.00% 14.00% 15.00% 16.00% 18.00% 24.00% 42.00% 60.00% 
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Loan Loss Expectations: Frequency, Severity, and Timing 
Whole loan investors add credit risk to their list of concerns (most securi-
ties transactions are non-recourse). Loss expectancy is determined by an 
analysis of historical default experience by product and characteristic, 
extrapolated to the future considering current or expected housing appre-
ciation and economic strength. Like prepayments, loss model development 
is beyond our scope, but understanding the components of default is impera-
tive. The following characteristics are highly correlated (alone or in tandem) 
to the probability of default frequency and severity. We have set a standard 
(or baseline) for each characteristic, the combination of which creates a 
“benchmark” first-lien loan portfolio and a common comparable for analysis 
performed in the chapter. 

 l Product Type — Prime production underwritten to agency guidelines 
and subprime production define the lowest to highest loss-expectancy 
boundaries. Standard: 30-Year Conforming Fixed. 

 l Loan-to-Value Ratio — The amount of money a borrower has in the 
property is highly correlated to loss severity and, to some lesser extent, 
may deter a “walkaway,” lowering the frequency of default. Standard: 
75% LTV. 

 l Credit Score — The higher the credit score, the lower the loss expec-
tancy. The exact opposite is true with respect to prepayments. An 
investor must evaluate the trade-off between the two risks. Standard: 
FICO Score = 700. 

 l Loan Documentation — Ranging from full documentation of employment, 
income, and assets to reduced, stated, or streamlined documentation of 
a portion of or all borrower information, the amount of borrower infor-
mation supplied is significant in prepayment as well as loss expectancy. 
Standard: Full Documentation. 

 l Loan Purpose — Borrowers may be interested in purchasing a new or 
existing home, refinancing an existing residence, or refinancing and 
receiving cash back from the lender. Standard: Purchase. 

 l Occupancy — A home can be owner occupied or a second residence, or 
a loan may be collateralized by an investor property. Standard: Owner 
Occupied. 
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 l Originator — An originator may have retail, wholesale, or correspon-
dent divisions and may concentrate origination efforts on prime, Alt A, 
or subprime loans. Standard: Retail, Prime. 

Other factors such as geography, property type, note rate, loan amortization, 
and unpaid principal balance are also correlated with loss but normally less 
so than those listed above. 

Credit risk evaluation/management identifies and measures credit risk and 
establishes credit controls consistent with the magnitude of risk. From an 
investor’s view, identification and measurement are paramount to pricing 
loans; an understanding of an issuer’s controls is required to determine loss 
mitigation ability. 

The three Cs of credit risk identification are as follows: 

 l Capacity — The ability of the borrower to make payment. Income and 
asset verification, cash reserves, and employment history are evaluated 
based on the product requested. (Frequency) 

 l Collateral — The market value of the underlying property less the cost of 
disposition in the event of foreclosure. Appraisal of comparable property 
via field study and/or automated valuation models is required. (Severity) 

 l Credit — The borrower’s past and expected pay history. Credit bureau 
reports or internal score cards measure the likelihood of default based on 
pay history, credit outstanding, and various other measures. (Frequency) 

The measurement of credit risk, or loss, is the product of the following: 

Frequency * Severity * Collateral Factor = Loss (for a single time period) 

After the calculation of period costs, the timing of default is important, 
as expected losses are discounted to the present to determine the “credit 
adjustment” to price. 

The PSA’s standard default assumption (SDA) depicts annual default rates 
over the life of a loan. A 100% SDA default rate is defined as follows: 

 l In month 1, the default rate is .02% and increases by .02 to month 30, 
reaching .60%. 

 l From month 30 to 60, the default rate stays at .60%. 
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 l From month 61 to 120, the default rate declines from .60% to .03%, 
staying at that level for the remaining life of the loan. 

Figure 8: 100% SDA Curve

Figure 8 depicts 100% SDA loss frequency and timing. 

A 50% SDA represents one-half our annual loss projection; a 300% SDA 
represents three times our annual 100% baseline. 

Credit controls include internal credit policy related to underwriting and 
product guidelines, quality assurance and quality control to monitor pre- 
and post-funding process and performance, and external mitigation such as 
mortgage insurance and credit default swaps. Due diligence is imperative, as 
process and quality of operations vary significantly from issuer to issuer. 
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The following loss table (Table 12) should be referenced as we evaluate 
various loan programs throughout this chapter. 

Table 12: Cumulative Loss Estimates 

Default 
Frequency

Default 
Severity

Life Losses Low Doc 
Factor

Low FICO 
Factor

PV Factor

30-Year Conforming Fixed Rate 1.00% 35.00% 0.35% 1.30 2.00 0.90 

Adjustable Rate – Short-Term 
Index ARM 

1.50% 35.00% 0.53% 1.50 2.00 0.90 

Adjustable Rate – Short-Term 
ARM (Interest Only) 

2.00% 40.00% 0.80% 1.60 2.05 0.85 

15-Year Conforming Fixed Rate 0.60% 35.00% 0.21% 1.20 1.60 0.90 

Alt A – Fixed Rate 30-Year 1.75% 35.00% 0.61% 2.00 2.20 1.10 

5/1 Adjustable-Rate ARM 
– Non-Conforming 

1.60% 35.00% 0.56% 1.70 2.00 1.00 

5/1 Adjustable Rate –  
Non-Conforming (Prepay Penalty) 

1.65% 35.00% 0.58% 1.70 2.00 1.00 

30-Year Non-Conforming Fixed 1.40% 35.00% 0.49% 1.40 2.00 1.20 

Subprime 2/28 Adjustable Rate 6.00% 37.00% 2.22% 2.00 2.00 1.50 

Subprime 2/28 Adjustable Rate 
(Prepay Penalty) 

7.00% 37.00% 2.59% 2.00 2.00 1.30 

Subprime 30-Year Fixed 5.70% 37.00% 2.11% 1.90 1.70 1.40 

Subprime 30-Year Fixed 
(Prepay Penalty) 

6.10% 37.00% 2.26% 1.90 1.70 1.20 

Home Equity Lines (200 Margin) 2.00% 100.00% 2.00% 2.20 2.50 1.40 

Life losses are the product of frequency and severity. Low-doc and low-FICO 
factors modify the “baseline” for lower-quality collateral. The PV (present 
value) factor adjusts the timing of losses (loss vector), increasing (above 1.0 
factor) the cost of defaults on products where defaults occur earlier in the 
life of the pool. 

As we proceed through each mortgage investment, we identify likely prepay-
ment and loss performance and suggest commensurate portfolio purchase 
strategies. 
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Mortgage Portfolio Investments 
This section has four parts: (1) prime conforming or agency securities, (2) 
prime non-conforming loans in terms of balance and origination criteria, 
(3) prime and subprime residential asset-backed securities, and (4) collat-
eralized mortgage obligations. In evaluating mortgage alternatives we 
cover traditional (fixed-rate, adjustable-rate, 15-year, Ginnie Mae, and non-
conforming) and contemporary (interest-only, negative amortization, prepay 
penalty) product and valuation concepts. Chapter 1 covered 30-year conform-
ing fixed and short-term adjustable-rate production, illustrating valuation 
and analysis techniques, and will not be repeated here. The emphasis is 
on non-conforming and residential asset-backed security (RABS) products 
(consistent with the market) in response to a non-refinance market and the 
government-sponsored enterprises’ (GSEs’) narrow product lines. 

Conforming Loans 
Conforming products are defined as having attributes acceptable to the 
GSEs. We begin with an analysis of the benefits of specified pool trading. We 
evaluate the underlying collateral data and calculate option-adjusted spread 
(OAS) for specific collateral characteristics to determine an appropriate “pay 
up” for non-generic pools. This is a great introductory analysis, as the process 
can be applied to any mortgage product in the remainder of the chapter. The 
remaining agency products in the section are conventional loans backed by 
15-year mortgages and performing and non-performing government MBS 
alternatives. This section’s pricing and analysis assumes a non-recourse 
interest in the securities with default risk borne by the GSE. 

Specified Pool Trades
The dissemination of standardized MBS information provides buyers of 
specified pools the opportunity to fashion portfolios with expected convexities 
that reduce prepayment and/or extension risks. Unlike “To Be Announced” 
(TBA) transactions that are analyzed using the average characteristics of 
a mortgage program, specified pool trades meet some non-standard “stip” 
requested by the buyer. See Table 13. All of the characteristics presented 
are multiplicative, with a 1.0 multiple representing the “baseline;” lower 
prepayment expectancy is less than 1.0, and higher expectancy is greater 
than 1.0. 



 Mortgage Portfolio Management ��

Table 13: 30-Year Prepayment Factors 

FICO Score

Low High

Base 
Prepay 
Factor

> 50 bps 
 Rally 

Prepay 
Factor

> 50 bps 
Sell-off 
Prepay 
Factor 

740 + 1.50 1.30 1.70

721 740 1.40 1.15 1.60

701 720 1.20 1.10 1.40

681 700 1.00 1.00 1.00

661 680 0.90 0.95 0.85

621 660 0.85 0.90 0.80

581 620 0.70 0.80 0.70

– 580 0.65 0.70 0.65

Loan-to-Value Ratio

Low High

Base 
Prepay 
Factor

> 50 bps 
 Rally 

Prepay 
Factor

> 50 bps 
Sell-off 
Prepay 
Factor 

96 100 0.80 0.88 0.78 

91 95 0.85 0.90 0.80 

81 90 0.95 0.97 0.90 

76 80 1.00 1.00 1.00 

66 75 1.20 1.10 1.25 

51 65 1.40 1.20 1.50 

– 50 1.40 1.20 1.50 

Loan Balance 

Low High

Base 
Prepay 
Factor

> 50 bps 
 Rally 

Prepay 
Factor

> 50 bps 
Sell-off 
Prepay 
Factor 

301 + 1.12 1.04 1.14 

251 300 1.10 1.03 1.12 

201 250 1.05 1.01 1.07 

151 200 1.00 1.00 1.00 

101 150 0.95 0.98 0.92 

81 100 0.85 0.90 0.88 

51 80 0.75 0.80 0.86 

– 50 0.65 0.75 0.80 

Other Attributes

Low

Base 
Prepay 
Factor

> 50 bps 
Rally 

Prepay 
Factor

> 50 bps 
Sell-off 
Prepay 
Factor 

Investor 0.85 0.95 0.85 

Reduced Doc 0.95 1.00 0.90 

Cashout 0.85 0.95 0.85 

California 1.10 1.00 0.90 

New York 0.80 1.00 0.70 

Florida 1.00 1.00 1.00 

Pool Factor < .6 0.90 0.90 0.90 

Pool Factor < .3 0.80 0.80 0.80 

Wholesale 1.06 1.04 1.05 

Retail 0.97 0.99 0.97 
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Our examples (Table 14) are derived from the prepayment factor table, 
each taking a “pool” CPR rate and modifying that runoff rate based on 
loan attributes and market factors. Table 14 shows the CPR calculation for 
each of the pools (factors are multiplicative). 

 Table 14: CPR Examples 

Attributes Pool #1 Pool #2 Pool #3 

FICO 615 770 680 

LTV 70 95 85 

Docs Reduced Full Reduced 

Purpose Cashout Purchase Purchase 

Occupancy Owner Investor Owner 

Int Rates Base > 50 Rally > 50 Selloff 

CPR 8.00% 29.00% 6.00% 

FICO Factor 0.70 1.30 0.85 

LTV Factor 1.20 0.90 0.90 

Doc Factor 0.95 1.00 0.90 

Occupancy 
Factor 

1.00 0.95 1.00 

Purpose Factor 0.85 1.00 1.00 

Final CPR 5.43% 32.23% 4.13%

Pool 2’s final CPR percentage is the product of a base 29% CPR and 
“combined factors” of 1.1115 × or 32.23%. 

The advantages of having and applying granular information leads to 
purchase decisions that enhance portfolio yields. How do we determine if an 
attribute’s expected convexity profile enhances portfolio returns? How much 
should an investor “pay up” from generic MBS collateral? 

The OAS calculations shown in Table 15 quantify the returns for three 
example “specified” pools using our prepayment expectations for 30-year 
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fixed-rate conforming originations. Each specified pool is “run” at a 55 OAS 
to determine the price an investor would be willing to pay versus a TBA 
pool. The 55 OAS is the required spread “over” the benchmark Treasury 
curve that equates to the current market value of 101.78. All three specified 
pools have a lower prepayment expectation for a decline in interest rates. 

Table 15: Specfied Pool Trading (Equivalent 55 OAS)

Interest Rate Change Price 2.00% 1.50% 1.00% 0.50% 0.00% –0.50% –1.00% –1.50% –2.00% 

Premium Coupon 
30-Year Fixed Rate 

101.78 5.70% 6.00% 6.50% 8.00% 19.00% 29.00% 32.00% 38.00% 45.00% 

Low Loan Balance 102.22 5.70% 6.00% 6.50% 8.00% 15.00% 22.00% 27.00% 36.00% 42.00% 

Investors 102.09 6.00% 6.75% 7.25% 9.00% 16.00% 23.00% 27.00% 35.00% 42.00% 

Cash-Out Refinance 102.06 6.00% 6.25% 6.75% 8.50% 16.00% 24.00% 29.00% 34.00% 42.00% 

The first pool comprises loans less than $80,000 in average balance and 
“prices out” at 102.22, a “pay-up” of 44 basis points over the generic pool. 
The investor pool prices out at 102.09, and the cash-out pool at 102.06, 31 
and 28 basis points higher than the TBA MBS, respectively. Normally, the 
market will allow buyers to purchase at prices lower than “model” values, as 
issuers will view any pay-up to the TBA market as unexpected profit. 

15-Year Mortgages 
Fifteen-year loans are less popular than in years past, as borrowers have 
become cash versus savings conscious; however, they still offer certain 
borrower segments an opportunity to build equity faster and decrease 
lifetime loan interest costs. From the investor perspective, a shorter amor-
tization term reduces the average life and duration; however, a sophisticated 
borrower will efficiently exercise their prepayment option or stay in the 
mortgage (or retain the option) as interest rates increase. Figure 9 compares 
the duration of 15-year and 5/1 conforming paper. 
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Figure 9: 15-Year and 5/1 Duration 

As interest rates decline (and the prepayment option is “in the money”), 
durations on 15-year and 5/1 paper are similar. Investors would be wise to 
monitor spreads, as technical factors (due to smaller supply) in this segment 
may provide opportunity to substitute 15-year production versus other 2- to 
3-year average life (such as 5/1 ARMs) mortgage investments. 

Government MBS 
Loans originated to Ginnie Mae guidelines have higher (allowed) loan-
to-value ratios, lower credit scores, lower overall loan balances, and are 
assumable. All of these factors lower expected prepayments. Taking a look 
at 30-year Ginnie Mae (performing and reperforming) MBSs versus 30-year 
Fannie Mae or Freddie Mac prepayment speeds, we see an opportunity 
to purchase assets that have a superior convexity profile (related to lower 
speeds). See Figure 10.
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Figure 10: 30-Year Ginnie Mae vs. Fannie Mae Prepayments 

Prepayments on Ginnie Mae loans tend to lag behind conventional compa-
rables in absolute terms and with respect to timing. In addition to standard 
Ginnie Mae pools, reperforming pools comprising formerly delinquent 
borrowers are also (re)aggregated and sold to investors. Normally, the pools 
are non-recourse, with losses borne by the GSEs (or sometimes a private 
provider), so investors have “pure” lower prepayment risk. 

The universe of Ginnie Mae origination, with many loans now purchased 
by Fannie Mae, Freddie Mae, Federal Home Loan Banks (FHLB), or by 
subprime originators due to less costly underwriting and/or better borrower 
pricing, has declined. Periodically, opportunity exists (due to supply/
demand imbalances) in this market versus conforming prime and subprime 
alternatives. 

Non-Conforming Products 
Non-conforming means not eligible for GSE delivery based on loan balance 
and/or origination attributes. Although a vibrant private-label securities 
market exists for non-conforming products, we assume we are purchasing 



��	 Residential Mortgage Investment: Valuation and Risk Management

whole loans requiring both prepayment and default risk understanding 
and quantification. Prime, non-conforming, 30-year fixed-rate production 
is evaluated. Next, adjustable-rate hybrid loans (fixed for a specific period, 
and then floating) and pay-option loans are studied with and without 
prepayment penalty riders. Interest-only and negative amortizing loans are 
also covered. 

Jumbo Balance — Prime 30-Year Fixed 
Loans exceeding agency loan balance limits are best evaluated by viewing 
the collateral by credit score, loan-to-value ratio, and origination source. If 
this analysis seems familiar, it is the same as that prescribed for agency 
evaluation, with the resulting data sorted into higher loan balance ranges. 

The greater the loan balance, the more efficiently a mortgagor exercises 
his or her embedded prepayment option. As rates decline, borrowers rush 
to refinance; as rates increase, borrowers retain their note rate advantage 
to the current market. Figure 11 compares non-conforming 30-year prepay-
ment expectations with those modeled for comparable agencies. 

Figure 11: Non-Agency vs. Agency Prepayments 
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It is not surprising that security investors favor CMOs backed by non-agency 
mortgagors for prepayment protection, as the underlying collateral actually 
increases prepayment risk to the investor. Structuring allows entrants 
with varying liability durations (banks, insurance companies, and pension 
funds) to “match fund” with similar-duration cash flows. Loan losses for 
full-documentation, high-FICO non-conforming jumbo prime collateral, as 
expected, are very low. 

Other than market “miss” pricing of the prepayment option embedded in 
non-conforming collateral versus prepayment protection offered via prepay 
penalty products, whole loan investors would be wise to consider other 
portfolio alternatives or structured transactions with 30-year prime-quality 
non-agency loans. 

Jumbo Balance — Prime Hybrid Adjustable 
Adjustable-rate loans with a fixed time period that subsequently revert 
to a floating rate over a predetermined index are referred to as “hybrids.” 
The fixed-rate period can last from 3 to 10 years, and the market indices 
underlying the floating-rate payments are normally LIBOR based. The 
collateral comprises borrowers with shorter-term home ownership horizons 
and/or those taking advantage of lower note rates resulting from a “steep” 
yield curve environment. We evaluate three hybrid pools, the first having no 
prepayment penalty protection, the second with prepayment penalties, and 
the third an interest-only population. 

Determining adjustable-rate loan prepayment behavior is truly both an art 
and a science. Mortgagors have the option of moving to fixed rates when 
the yield curve flattens or going to short-term ARMS in a very steep yield 
curve environment, and many borrowers will refinance (or move) when 
hybrids are on the verge of going to a floating rate. Nothing noted reduces 
prepayment risk. The good news is that the market generally prices hybrids 
(because of great prepayment uncertainty) to higher base-case prepayment 
speeds and gives little or no credit for cash flows after the fixed-rate period 
expires (priced to a “bullet”). Figure 12 compares 30-year non-conforming 
model prepayment expectations with 5/1 non-conforming hybrid ARMS 
with and without prepayment penalties.
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Figure 12: Fixed Non-Agency vs. 5/1 Non-Agency 

Compared to fixed-rate collateral, 5/1 prepayment profiles result in lower 
price volatility. The 5/1 pool without prepayment protection has a base-case 
22 CPR percentage, lowering the initial purchase price (and duration) such 
that the worst-case prepayment scenarios are limited to severe interest rate 
declines. In contrast, fixed-rate loans have a low base-case CPR percentage 
of 10%; a relatively small 50-basis-point interest rate decline doubles the 
expected CPR percentage. 

The 5/1 prepayment penalty pool has the lowest runoff expectancy. Loan 
losses are minimal across all three pools due to higher overall credit 
quality. Even though 5/1 paper has convexity characteristics preferable 
to longer-duration fixed-rate loans, portfolio investment is only advised in 
“steeper” yield curve and “wider” spread environments (see Chapter 6). 
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Pay Option Adjustable 
This type of loan derives its name from the borrower’s option to make 
a minimum or interest-only payment, paying down additional principal 
periodically, or to revert to a fully amortizing loan. The product is further 
characterized as floating off a shorter-term market index, and in many 
interest rate scenarios, the loan will negatively amortize, increasing the 
original loan balance of the mortgagee. Pay-option ARMS have received 
significant press coverage of late due to the increasing volume of origina-
tions; however, this product has been in existence since the early 1980s 
(mostly in California, Oregon, and Washington, those states comprising the 
FHLB 11th district). 

Two features — interest-only payments, common to many products, and 
negative amortization, specific to pay options — bare scrutiny. The items 
do not in themselves denote inferior collateral. New products (or in this case 
increased origination of a former niche product) creates uncertainty but also 
investor opportunity. 

Interest-only loans are relatively new and have a smaller set of historical 
data to infer prepayment and loss expectation. Still, we need to form an 
opinion relying on this data plus common-sense reasoning, regarding the 
motivations of the borrower. In forming an opinion, we conclude that the 
interest-only mortgagor may be (1) cash conscious, (2) purchasing a higher-
profile property that, if applying for a fully amortizing loan, he or she could 
not afford, or (3) speculating, utilizing the highest leverage possible. In 
other words, the borrower may have less disposable equity (whether it’s a 
downpayment on the loan or “in the pocket”), resulting in lower prepayment 
expectancy. See Figure 13.

Pay-option loan defaults will be higher, and the timing of loss will probably 
be different (larger but later) than that experienced by other mortgage prod-
ucts. In early years, the loss frequency will be lower than fully amortizing 
loans because the payment is low; however, when the loan recasts to fully 
amortizing (or a borrower is forced to refinance) or the economy slows down, 
the frequency and severity of defaults will exceed those expected from amor-
tizing comparables. So to price default expectancy, we need a new default 
vector. 
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Figure 13: ARM Prepay Expectations: Interest Only vs. Full-Amortizing 

The loss estimates for short-term ARMs are shown in Table 16. Note that 
we expect cumulative losses for interest-only loans to be 1.5 times higher 
than fully amortizing — 80 versus 53 basis points. The PV factor of .85 is 
less than the .90 for fully amortizing loans because losses are expected to 
occur later in the life cycle. The later timing of default lowers the current 
(present value) loan expectancy; however, the next generation of managers 
will be left with higher delinquency and loss performance. 

Table 16: Short-Term ARM — Loss Assumptions

Default 
Frequency

Default 
Severity

Life Losses Low-Doc 
Factor

Low-FICO 
Factor

PV Factor

Adjustable Rate – Short-Term 
Index ARM 

1.50% 35.00% 0.53% 1.50 2.00 0.90 

Adjustable Rate – Short-Term 
ARM (Interest Only) 

2.00% 40.00% 0.80% 1.60 2.05 0.85 
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Borrowers who choose to make minimum loan payments (less than the 
accrual rate or the interest rate paid to the investor) will experience nega-
tive amortization. Loss severity calculations need to account for higher loan 
balances as a loan ages. Figure 14 shows the effect of negative amortization 
over the life of a pay-option ARM loan. 

Figure 14: Negative Amortization 

The example is extreme, based on a 1% start rate and a fully indexed accrual 
rate of 6%, resulting in original loan balance growth (negative amortiza-
tion) of 10%. The lower equity often is offset in pay-option underwriting 
guidelines requiring larger downpayments to offset negative amortization. 

Examine the following yield tables, shown as Table 17, for a pay-option 
pool priced at $101.50. One table varies cumulative loan losses and the 
other annual prepayment rates. The base-case assumptions (25% CPR and 
1.265% cumulative loan losses) produce a yield of 6.304%. Prepayment risk 
exceeds credit risk. Two times loss expectancy lowers returns by 11 basis 
points; two times prepayment expectancy lowers returns by 64 basis points. 
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Chapter 6 illustrates the yield advantages of pay-option ARMs versus other 
portfolio alternatives. Monthly indexing option ARMs allow (normally low-
cost) short-term financing with little “repricing” risk. 

Table 17: ARM Yield Sensitivities 

Pay-Option ARM (25% CPR) Pay-Option ARM (100 SDA%)
SDA% Yield Cum Loss CPR% Yield Duration

0 6.415% 0.000% 15% 6.511% 4.15 

25 6.387% 0.317% 20% 6.410% 3.35 

50 6.359% 0.633% 25% 6.304% 2.78 

75 6.332% 0.949% 30% 6.194% 2.35 

100 6.304% 1.265% 35% 6.076% 2.02 

125 6.277% 1.580% 40% 5.951% 1.75 

150 6.249% 1.895% 45% 5.815% 1.53 

175 6.222% 2.210% 50% 5.668% 1.35 

200 6.194% 2.525% 55% 5.506% 1.19 

Alternative A (Alt A) 
Alternative A (prime) products, sometimes referred to as “expanded criteria,” 
are considered prime loans that exceed agency guidelines in terms of one or 
more documentation, loan balance, occupancy, property type, or credit char-
acteristics, preventing sale to a GSE. Expanded-criteria originations are 
normally a combination of the following: 

 l Reduced, stated (income and/or assets), or streamlined documentation 

 l Second home and investor occupancy 

 l Refinance transactions with cash out to the borrower 

The greater the number of non-pristine prime “baseline” features (full docu-
mentation, owner occupied, lower LTV, etc.), the higher the points and/or 
note rate that the borrower will pay. Outlier features result in borrowers 
paying higher note rates, an inability of the borrower to respond as quickly 
to refinance opportunities, and the likelihood of higher default frequencies. 
Figure 15 compares Alt A prepayment and loss estimates against compa-
rable agency expectancy. 
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Figure 15: Agency vs. Alt A Prepayment Speeds 

Reduced-documentation loans provide a “hedge” against higher prepay-
ments when interest rates decline. Loans made to investors provide an even 
greater degree of prepayment protection. As rates increase, extension risk 
is lessened for Alt A investors, as reduced and investor loans prepay faster 
than comparable agency securities or whole loans. Alt A pools with lower 
loan balances, favorable state distribution, retail-based origination, and/or 
lower FICO scores add further prepayment protection. 

With “pristine” agency or non-agency paper, an investor may have to 
consider collateralized mortgage obligations (CMOs) to “structurally” 
achieve the same favorable prepayment profile as an outright purchase of 
expanded-criteria production. That said, CMOs backed by Alt A loans offer 
prepayment protection via collateral performance as well as cash flow struc-
tures specific to individual investor needs. 
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Loan loss expectation for expanded-criteria loans can vary significantly. 
Reduced-documentation loans made to a high-creditworthy borrower will 
exhibit stellar performance, while Alt A loans with “layered” risk characteris-
tics may result in subprime comparable default experience. Based on our loan 
loss model, 30-year fixed-rate Alt A cumulative loss experience is as follows: 

Where Cumulative Losses = Frequency * Severity * Documentation Factor *  
Low-Credit (FICO) Factor * Time Vector Factor, 

Reduced Documentation = .67% 

No Income Documentation = 1.34% 

No Income and Low Credit = 2.93% 

Residential Asset-Backed Securities 
Second-lien and subprime mortgage products are sold via the residential 
asset-backed security (RABS) market. The difference between mortgage-
backed securities and asset-backed securities is cash flow structure, 
collateral composition (purpose and credit), investor base, and shelf 
registration. Our analysis is centered on structure and collateral, first 
for subprime loans and then for second-lien home equity lines of credit 
(HELOCs). Commonly termed the home equity loan (HEL) market, in fact, 
the vast majority of pools are backed by subprime collateral. 

Subprime 
Loan originators offer subprime loans to borrowers who — for credit, income, 
or asset reasons — will not qualify for a prime loan. There is a rapidly growing 
issuer market utilizing RABS to fund operations. From a credit perspective, a 
subprime mortgagor may be classified as having any of the following: 

 l Historical mortgage credit with more than two 30-day late payments

 l Trade line payment experience with 60-day late payments

 l Debt-to-income ratios in excess of 45%

 l Possibly past bankruptcies or foreclosures

Subprime grade categorization (A– to D) differs from issuer to issuer, as pay 
history and credit scoring are not as uniform as that of agency or private-label 
investments. That being the case, buyers need to expend additional resources 
to determine the categorization (and credit segmentation) of the seller. 
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Our subject analysis has two pools — one a portfolio of 2/28 adjustable-rate 
loans and the other a portfolio of 30-year fixed-rate loans. Fifty percent of 
the loans in each pool have prepayment penalties. As the name implies, 
2/28 loans are fixed for two years and then adjust to a floating rate of 500 
basis points over LIBOR. The duration of the prepay penalty is two years 
for both products, with a penalty (of six months’ interest) charged to the 
borrower if a refinance occurs. The prepayment protection is classed “soft”; 
if the penalty is charged for refinances and property sales, the penalty is 
considered “hard.” The prepayment and loss assumptions shown in Tables 
18 and 19 are assumed in pricing the two subprime portfolios. 

Table 18: Subprime CPRs

2.00 % 1.50% 1.00 % 0.50% 0.00 % –0.50% –1.00% –1.50% –2.00% 

Subprime 2/28 Adjustable Rate 19.00 % 21.00% 25.00% 27.00 % 30.00 % 33.00% 36.00% 39.00% 45.00 % 

Subprime 2/28 Adjustable Rate 
(Prepay Penalty)

10.00 % 12.00% 14.00% 18.00 % 21.00 % 23.00% 24.00% 35.00% 48.00 % 

Subprime 30-Year Fixed 15.00 % 16.00% 17.00% 21.00 % 26.00 % 28.00% 35.00% 45.00% 50.00 % 

Subprime 30-Year Fixed 
(Prepay Penalty)

10.00 % 12.00% 14.00% 15.00 % 16.00 % 18.00% 24.00% 42.00% 60.00 % 

Table 19: Subprime Loss Assumptions 

Default 
Frequency

Default 
Severity

Life Losses Low-Doc 
Factor

Low-FICO 
Factor

PV Factor

Subprime 2/28 Adjustable Rate 6.00% 37.00% 2.22% 2.00 2.00 1.50 

Subprime 2/28 Adjustable Rate 
(Prepay Penalty) 

7.00% 37.00% 2.59% 2.00 2.00 1.30 

Subprime 30-Year Fixed 5.70% 37.00% 2.11% 1.90 1.70 1.40 

Subprime 30-Year Fixed  
(Prepay Penalty) 

6.10% 37.00 % 2.26% 1.90 1.70 1.20 

In relation to prime origination, defaults are higher and prepayments are 
similar to that of prime-quality adjustable-rate products. Even fixed-rate 
subprime loans will have higher speeds, as borrowers can migrate to prime 
as their credit profile improves or opt for lower-rate adjustable-rate loans. 
Even though subprime prepayment assumptions are presented by inter-
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est rate change, because of the higher absolute prepayment rates and the 
uncertainty of yield curve changes on those absolute speeds, investors are 
better served by varying prepayments and losses in a matrix analysis to 
better understand the dispersion of returns. Using the prepayment and 
loss assumptions, the following matrices are calculated for each class of 
investment/investor: 

 l AAA investor average life and duration. (Table 20) 

 l Sensitivity matrices, with varying degrees of loss and runoff expectation 
for whole loan investors purchasing “servicing retained.” (Table 21) 

 l Residual values of issuers or possibly hedge fund investors. The struc-
ture assumes floating-rate senior bonds (AAA to BBB). (Table 22) 

Purchasers of senior AAA-rated bonds normally buy at par, so the concern 
is how long the loans will be on the books and what that implies to reinvest-
ing the funds as the market shifts. Table 20 shows durations for all four of 
our products. The range of durations is 1.7 years for loans without prepay 
penalties to 4.7 years for fixed-rate collateral with prepayment penalties. 
This is a relatively wide range for investors in the short-term segment of the 
yield curve, resulting in a fair amount of reinvestment risk. 

Table 20: AAA Durations 

Duration (In Years) 2/28 LIBOR B & C – AAA (Par) 
Base Pricing (30% CPR%, 2.22% Cumulative Losses) 

CPR% 80%  3.49
 90% 3.17
 100% 2.89
 120% 2.44
 140% 2.09
 160% 1.82 

Duration (In Years) 2/28 LIBOR B & C – AAA (Par)(Prepay) 
Base Pricing (21% CPR%, 2.59% Cumulative Losses)

CPR% 80% 4.00
 90% 3.65 
 100%  3.36
 120%  2.87 
 140%  2.49 
 160%  2.18

Duration (In Years) 30-Year B & C – AAA (Par) 
Base Pricing (26% CPR%, 2.11% Cumulative Losses)

CPR% 80% 3.33
 90% 3.02
 100% 2.75
 120% 2.32
 140% 1.99
 160% 1.72 

Duration (In Years) 30-Year B & C - AAA (Par)(Prepay) 
Base Pricing (16% CPR%, 2.26% Cumulative Losses)

CPR% 80% 4.73
 90% 4.38
 100% 4.07 
 120%  3.55 
 140%  3.13 
 160%  2.79 



 Mortgage Portfolio Management ��

Table 21: Whole Loan Pricing 

Price Change Matrix 2/28 B & C – Whole Loan  
Base Pricing (30% CPR%, 2.22% Cumulative Losses)  
6.5% Required Yield 

CPR% 

80% 90% 100% 120% 140% 160% 

Cum Losses  
% of Base 

 80% 
90% 

100% 
125% 
150% 
175% 
200% 

103.9 
103.4 
102.9 
102.1 
101.5 
101.1 
100.8 

103.7 
103.2 
102.7 
101.9 
101.4 
101.0 
100.7 

103.4 
103.0 
102.6 
101.8 
101.3 
100.9 
100.6 

103.0 
102.6 
102.2 
101.5 
101.0 
100.7 
100.4 

102.6 
102.2 
101.8 
101.2 
100.8 
100.5 
100.2 

102.1 
101.8 
101.5 
100.9 
100.5 
100.3 
100.1 

Price Matrix 30-Year Fixed B & C – Whole Loan  
Base Pricing (26% CPR%, 2.11% Cumulative Losses) 
6.5% Required Yield

CPR% 

80% 90% 100% 120% 140% 160% 

Cum Losses  
% of Base 

 80% 
90% 

100% 
125% 
150% 
175% 
200% 

101.5 
101.3 
101.2 
100.9 
100.7 
100.5 
100.4 

101.3 
101.1 
101.0 
100.7 
100.5 
100.4 
100.3 

101.1 
100.9 
100.8 
100.6 
100.4 
100.3 
100.2 

100.6 
100.5 
100.5 
100.3 
100.2 
100.1 
100.0 

100.2 
100.2 
100.1 
100.0 
100.0 

99.9 
99.9 

99.8 
99.8 
99.8 
99.7 
99.7 
99.7 
99.7 

Price Change Matrix B & C – Whole Loan (Prepay Penalty)  
Base Pricing (21% CPR%, 2.59% Cumulative Losses)  
6.5% Required Yield

CPR% 

80% 90% 100% 120% 140% 160% 

Cum Losses  
% of Base 

 80% 
90% 

100% 
125% 
150% 
175% 
200% 

104.8 
104.2 
103.7 
102.8 
102.1 
101.6 
101.2

104.5 
104.0 
103.5 
102.6 
101.9 
101.5 
101.1

104.3 
103.8 
103.3 
102.4 
101.8 
101.3 
101.0

103.8 
103.3 
102.9 
102.1 
101.5 
101.1 
100.8

103.3 
102.9 
102.5 
101.7 
101.2 
100.9 
100.6

102.8  
102.4 
102.1 
101.4 
100.9 
100.6 
100.4

(continued)
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Table 21: Whole Loan Pricing  (continued)

Price Change 30-Year Matrix B & C – Whole Loan (Prepay Penalty)  
Base Pricing (16% CPR%, 2.26% Cumulative Losses)  
6.5% Required Yield 

CPR% 

80% 90% 100% 120% 140% 160% 

Cum Losses  
% of Base 

 80% 
90% 

100% 
125% 
150% 
175% 
200% 

103.1 
102.9 
102.6 
102.2 
101.8 
101.5 
101.3

102.9 
102.7 
102.5 
102.0 
101.7 
101.4 
101.2

102.7 
102.5 
102.3 
101.9 
101.6 
101.3 
101.1

102.3 
102.1 
101.9 
101.6 
101.3 
101.1 
100.9

101.9 
101.8 
101.6 
101.3 
101.1 
100.9 
100.7

101.5 
101.4 
101.3 
101.0 
100.8 
100.7 
100.5

Table 22: Residual Values  (% of Unpaid Balances)

Price Matrix 2/28 LIBOR B & C – Residual (No Prepay Penalty) 
Base Pricing (30% CPR%, 2.22% Cumulative Losses) 
25% Discount Rate

CPR% 

80% 90% 100% 120% 140% 160% 

Cum Losses  
% of Base 

 80% 
90% 

100% 
125% 
150% 
175% 
200% 

4.3 
4.2 
4.1 
3.8 
3.4 
3.1 
2.8

4.0 
3.9 
3.8 
3.5 
3.2 
2.9 
2.6

3.7 
3.6 
3.5 
3.2 
2.9 
2.7 
2.4

3.2 
3.1 
3.0 
2.8 
2.5 
2.3 
2.0

2.8 
2.7 
2.6 
2.4 
2.2 
1.9 
1.7

2.4 
2.3 
2.3 
2.1 
1.9 
1.7 
1.5

Price Matrix 2/28 LIBOR B & C – Residual (Prepay Penalty) 
Base Pricing (21% CPR%, 2.59% Cumulative Losses) 
25% Discount Rate

CPR% 

80% 90% 100% 120% 140% 160% 

Cum Losses  
% of Base 

 80% 
90% 

100% 
125% 
150% 
175% 
200% 

5.6 
5.5 
5.3 
5.0 
4.7 
4.3 
4.0

5.4 
5.3 
5.1 
4.8 
4.5 
4.2 
3.9

5.2 
5.1 
4.9 
4.6 
4.3 
4.0 
3.7

4.8 
4.7 
4.6 
4.3 
4.1 
3.8 
3.6

4.6 
4.5 
4.4 
4.1 
3.9 
3.6 
3.4

4.3 
4.2 
4.2 
3.9 
3.7 
3.5 
3.3

(continued)
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Table 22: Residual Values (continued) 

Price Matrix 30-Year Fixed B & C – Residual (No Prepay Penalty) 
Base Pricing (26% CPR%, 2.11% Cumulative Losses)  
25% Discount Rate

CPR% 

80% 90% 100% 120% 140% 160% 

Cum Losses  
% of Base 

 80% 
90% 

100% 
125% 
150% 
175% 
200% 

3.3 
3.1 
3.0  
2.7 
2.4  
2.1 
1.8

3.1  
2.9 
2.8 
2.5 
2.2 
2.0 
1.7

2.9  
2.8 
2.6  
2.4 
2.1  
1.8 
1.6

2.5  
2.4 
2.3 
2.1 
1.9 
1.6 
1.4

2.2 
2.2 
2.1 
1.9 
1.6 
1.4 
1.2

2.0  
1.9 
1.8  
1.6 
1.5  
1.3 
1.1

Price Matrix 30-Year B & C – Residual (Prepay Penalty)  
Base Pricing (16% CPR%, 2.26% Cumulative Losses) 
25% Discount Rate

CPR% 

80% 90% 100% 120% 140% 160% 

Cum Losses  
% of Base 

 80% 
90% 

100% 
125% 
150% 
175% 
200% 

5.1 
5.0 
4.9 
4.6 
4.4 
4.1 
3.9

5.0 
4.9 
4.8 
4.5 
4.3 
4.0 
3.8

4.8 
4.8 
4.7 
4.4 
4.2 
4.0 
3.7

4.6 
4.6 
4.5 
4.3 
4.0 
3.8 
3.6

4.5 
4.4 
4.3 
4.1 
3.9 
3.7 
3.5

4.3 
4.3 
4.2 
4.0 
3.8 
3.6 
3.5

Table 23: Subprime Pricing

High Base Low + % –% 

Duration (In Years) 2/28 LIBOR B & C – AAA (Par) 3.49 2.89 1.82 20.92% –37.13% 

Duration (In Years) 2/28 LIBOR B & C – AAA (Par)(Prepay) 4.00 3.36 2.18 19.20% –35.01% 

Duration (In Years) 30-Year B & C – AAA (Par) 3.33 2.75 1.72 21.03% –37.28% 

Duration (In Years) 30-Year B & C – AAA (Par)(Prepay) 4.73 4.07 2.79 16.37% –31.48%
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The dispersion of durations from the base case is similar for all four prod-
ucts. See Table 23. Prepay penalty programs have slightly lower variability 
but higher absolute durations.

Investors may wish to extend duration by purchasing AAA bonds with 
prepay penalty collateral (having lower duration variability); other money 
market managers may prefer to stay short term (and accept moderate 
duration variability). It all depends on the portfolio manager’s funding 
expectation and understanding of the underlying loan collateral. 

The durations from our previous analysis (in Table 20) and the whole loan 
pricing (in Table 21) are aggregated in Table 24. Overall price fluctuation 
is small, ranging from a gain of 1.3% to a loss of 2.8%. Whole loan inves-
tors have a favorable pricing, prepayment, and loss profile. If that is so, 
then why are there so few subprime loans on financial firm balance sheets? 
The reasons include higher capital requirements, lower third-party under-
standing and acceptance (from regulators, rating agencies, and investors), 
high perceived uncertainty, compliance and fair lending concerns, and 
institutions’ preference for securitization and associated current period 
gain on sale. 

Most issuers execute into the secondary market and retain a residual 
interest on their balance sheets. This residual value, the subordination 
supporting the transaction, is derived as follows: the principal (including 
prepayments) and interest cash flows on the underlying loans are contrib-
uted to a trust. The trust pays the following: 

 l Cost of the securitization fees (for underwriting, rating agency, printer, 
trustee, etc.)  

 l Scheduled principal and interest due the senior bondholders 

 l Loan losses on the collateral, with the remaining cash flows going to 
the residual holder

Table 22 calculates residual pricing, varying base loss and prepay-
ment assumptions. Unlike the AAA or whole loan investor, the residual 
holder has an “IO” (or interest-only) position, which is affected by both 
prepayments and losses (not to mention accounting rules restricting the 
recognition of gains), so the pricing profile has a significant degree of price 
and credit risk. 
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Table 24: Subprime Whole Loan Pricing

High Base Low + % – % 

Price (In Years) 2/28 LIBOR B & C 103.9 102.6 100.1 1.30% –2.42% 

Duration (In Years) 2/28 LIBOR B & C 3.49 2.89 1.82 20.92% –37.13% 

Price (In Years) 2/28 LIBOR B & C (Prepay) 104.8 103.3 100.4 1.43% –2.84% 

Duration (In Years) 2/28 LIBOR B & C (Prepay) 4.00 3.36 2.18 19.20% –35.01% 

Price (In Years) 30-Year B & C 101.5 100.8 99.7 0.67% –1.10% 

Duration (In Years) 30-Year B & C 3.33 2.75 1.72 21.03% –37.28% 

Price (In Years) 30-Year B & C (Prepay) 103.1 102.3 100.5 0.82% –1.71% 

Duration (In Years) 30-Year B & C (Prepay) 4.73 4.07 2.79 16.37% –31.48% 

Figure 16: Subprime Value (Prepayment Sensitivity) 

Subprime residual values are shown in Figure 16 and security price 
changes in Table 25. Value changes for non-prepayment-penalty loans range 
from 17% to –35%, while prepayment-protected collateral value ranges from 
8% to –16%. Prepayment protection is considerably more important to the 
residual holder (investor) versus the whole loan buyer. 
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Table 25: Subprime Residual CPR Sensitivity 

% of Base CPR%

80% 90% 100% 120% 140% 160% 

% Price Change 2/28 LIBOR B & C 16.96% 8.02% 0.00% –13.88% –25.48% –35.32% 

% Price Change 2/28 LIBOR B & C (Prepay) 8.32% 3.91% 0.00% –6.50% –11.62% –15.70% 

% Price Change 30-Year B & C 13.98% 6.66% 0.00% –11.75% –21.87% –30.77% 

% Price Change 30-Year B & C (Prepay) 5.07% 2.38% 0.00% –4.10% –7.48% –10.26% 

Table 26: Subprime Loss Sensitivity  (% of Unpaid Balances)

% of Base Cumulative Losses 

80% 90% 100% 125% 150% 175% 200% 

Price (In Years) 2/28 LIBOR B & C 3.7 3.6 3.5 3.2 2.9 2.7 2.4 

Price (In Years) 2/28 LIBOR B & C (Prepay) 5.2 5.1 4.9 4.6 4.3 4.0 3.7 

Price (In Years) 30-Year B & C 2.9 2.8 2.6 2.4 2.1 1.8 1.6 

Price (In Years) 30-Year B & C (Prepay) 4.8 4.8 4.7 4.4 4.2 4.0 3.7 

% of Base Cumulative Losses 

80% 90% 100% 125% 150% 175% 200% 

% Price Change 2/28 LIBOR B & C 6.48% 3.23% 0.00% –8.02% –15.92% –23.70% –31.31% 

% Price Change 2/28 LIBOR B & C (Prepay) 4.96% 2.48% 0.00% –6.14% –12.22% –18.19% –24.04% 

% Price Change 30-Year B & C 8.32% 4.15% 0.00% –10.30% –20.44% –30.43% –40.21% 

% Price Change 30-Year B & C (Prepay) 4.07% 2.03% 0.00% –5.08% –10.13% –15.15% –20.14% 

Default sensitivities are varied from 80% to 200% of base expectation. 
See Table 26. Loss price sensitivities are highly volatile, ranging from an 
increase of 8% to a loss of 40%. The higher risk nature of prepayments and 
losses puts a higher importance on quantifying “worst” cases. Prepayment 
and loss risk combined can result in a 50%–70% loss in market value. 
However, this combined occurrence is unlikely as borrowers who prepay will 
not realize losses.

Why is a residual more risky versus a whole loan investment when 
prepayment and loss assumptions are the same? The whole loan buyer, by 
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retaining the less-volatile AAA senior investment (comprising 90%–95% of 
the transaction), has created a “natural hedge.” The residual holder receives 
a gain on sale (the difference between the residual value and origination 
costs) but requires the same whole loan implied capital and has considerably 
higher hedging costs. 

This is a comprehensive study of subprime collateral. The process can and 
should be applied to any securitization, regardless of the complexity or the 
structure, to determine the likelihood of achieving expected returns. How 
did we come up with the 25% pre-tax discount rate for residuals and the 
6.5% asset yield requirement for whole loans? Those yields reflect the firm’s 
target after-tax return on equity (ROE) of 18%–20% based on a one-for-one 
leverage requirement for subprime residuals and eight-to-one leverage for 
subprime loans.

Home Equity Lines of Credit (HELOCs) 
Home equity originations have been a staple of most consumer loan port-
folios. Originations can also be sold into the secondary market as RABS. 
HELOC loan pools are not fully drawn at inception, allowing the “take 
down” of additional funds. This adds complexity to securitization and value 
analysis, as evaluation of “net” (including additional “draws”) and “gross” 
(without draws) runoff speeds is required. This section illustrates a whole 
loan purchase with related value and duration performance expectations. 

Tables 27 and 28 summarize prepayment and loss estimates for second-lien 
HELOCs. 

Table 27: HELOC Prepayment Assumptions

2.00% 1.50% 1.00% 0.50% 0.00% –0.50% –1.00% –1.50% –2.00% 

Home Equity Lines 
(200 Margin) 

25.0% 27.0% 30.0% 33.0% 37.0% 40.0% 41.0% 45.0% 55.0% 

Table 28: HELOC Loss Assumptions 

Default 
Frequency

Default 
Severity

Life Losses Low-Doc 
Factor

Low-FICO 
Factor

PV Factor

Home Equity Lines 
(200 Margin) 

2.00 % 100 .00% 2.0 0 % 2 .2 0 2 .5 0 1.40 
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Like many floating-rate products, prepayment (net) speeds are on the high 
side across a spectrum of interest rate shocks, producing a short-dura-
tion asset with “flat” convexity. Loan losses (in our example) are lower 
for higher-FICO pools with full documentation; default expectancy for 
reduced-documentation loans in lower-FICO quadrants is higher. In all 
cases, default severity is expected to be 100%, assuming that only the first 
lienholder benefits from foreclosure recoveries. 

Table 29: HELOC Yield Sensitivity 

HELOC Yield Table (2% Cumulative Losses) 

Price 

102% 103% 104% 105% 106% 

CPR% 20% 7.96% 7.64% 7.33% 7.03% 6.74% 

25% 7.72% 7.35% 6.98% 6.62% 6.27% 

30% 7.48% 7.03% 6.60% 6.18% 5.77% 

35% 7.21% 6.69% 6.19% 5.70% 5.22% 

40% 6.91% 6.32% 5.75% 5.18% 4.63% 

45% 6.60% 5.92% 5.26% 4.62% 3.99% 

50% 6.25% 5.48% 4.74% 4.01% 3.30% 

55% 5.87% 5.00% 4.15% 3.33% 2.53% 

HELOC Yield Table (25% CPR) Price

Price 

102% 103% 104% 105% 106% 

Cum Losses 1.0% 8.02% 7.64% 7.27% 6.91% 6.56% 

1.5% 7.87% 7.50% 7.13% 6.77% 6.41% 

2.0% 7.72% 7.35% 6.98% 6.62% 6.27% 

2.5% 7.58% 7.20% 6.84% 6.48% 6.13% 

3.0% 7.43% 7.06% 6.69% 6.34% 5.99% 

3.5% 7.28% 6.91% 6.55% 6.19% 5.85% 

4.0% 7.13% 6.76% 6.40% 6.05% 5.70% 

4.5% 6.98% 6.61% 6.26% 5.90% 5.56% 
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The two yield tables (shown together as Table 29) vary price, cumulative 
loss exposure, and annual prepayment speeds. Annual prepayment rates 
have the highest yield impact, followed by origination price and then loan 
losses, illustrating the importance of focusing on conservative prepayment 
rates rather than window-dressed yields. 

Collateralized Mortgage Obligations 
Collateralized mortgage obligations (CMOs) are a type of mortgage-backed 
security that creates separate pools of pass-through rates for different 
classes of bondholders with varying maturities, called tranches. The 
repayments from the pool of pass-through securities are used to retire 
the bonds in the order specified by the bonds’ prospectus. CMOs increase 
investor alternatives to tailor portfolios to specific performance goals. An 
understanding of structured transactions and underlying collateral charac-
teristics is a powerful tool in maximizing risk-adjusted returns. Our whole 
loan CMO illustration has the following characteristics: 

 l Security collateral is 30-year prime non-conforming fixed-rate origina-
tions having an 18% CPR and a 6.20% weighted-average coupon. 

 l Investment-grade securities include three AAA sequential-pay senior 
securities and three (AA, A, and BBB) “lock-out” tranches.

 l Interest-only and principal-only “strip” securities.

 l Subordination is (first) provided by three (BB, B, and non-rated) non-
investment-grade “lock-out” securities. 

The prepayment and loss assumptions for the subject collateral are applied 
in calculating the yield and duration for the 11 securities. 

Table 30 contains pricing, yield, and average life statistics for the AAA 
sequential bonds. AAA buyers can choose from offerings having average 
lives from 1.4 to 13.5 years; investment yields are nearly the same for 
all three senior sequential bonds. The Treasury yield curve is extremely 
flat — from 2-year to 30-year maturities. In such an environment (unless 
spreads are materially “wider” on longer maturities), investors are not “paid 
to go long.” A long-maturity investor, a pension or life insurance company, 
may be matching longer liabilities and/or may believe that interest rates 
will decline. A short-term investor receives similar yields but faces reinvest-
ment risk if rates decline. 
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Subordinate bonds, AA to non-rated classes, are summarized in Table 31. 
Senior/subordinate whole loan structures have a “lock-out” feature that 
shortens the average life of senior bonds and extends the life of subordinate 
bonds. Subordinate bonds are “locked out” from the receipt of principal until 
a specified time period. The design increases the loss coverage as the “sub” 
bonds become a larger percentage of the outstanding notional. Accordingly, 
subordinate bonds have longer durations and are priced “off” a 10-year 
Treasury benchmark. The lower the rating, the higher the required yields; 
AA bonds yield 173 basis points over the curve (or a 6.33% yield) and non-
rated or “first-loss” bonds yield 26% with a purchase price of 33.218. Using 
the industry’s 0% loss convention for pricing, we arrive at an all-in price for 
the subordinate bonds of 91.22. 

Table 30: AAA Sequentials

Window

Seq 
Class

Current UPB Coupon Avg Life 1st PRIN Last PRIN Mnths Tsy 
Yield

Tsy 
Spread

Cash Flow Yield

Sprd 
(BPs)

Px

A1-A $480,000,000 6.00 1.422 2/25/2006 3/25/2009 37 4.70 120 5.9000 99 27/32

A2 $384,000,000 6.00 5.692 3/25/2009 1/25/2016 82 4.61 150 6.1100 99 14/32

A3 $96,000,000 6.00 13.498 1/25/2016 2/25/2026 121 4.60 150 6.1000 99 12/32

$960,000,000 4.337 4.654 135 99 20/32

Table 31: Subordinate Structure  

Index 10 

10-Year 4.600 

1-Year 4.70 

Price 91.22% 

Yield 6.330% 6.580% 7.490% 8.460% 12.810% 26.600% 

Spread 173 198 289 386 821 2200 

Price 97.985% 96.275% 90.395% 84.677% 64.563% 33.218% 

AA A BBB BB B NR 



 Mortgage Portfolio Management ��

A whole loan CMO creates interest-only (IO) and principal-only (PO) “strip” 
securities. An interest-only bond is backed by higher note rates in the collat-
eral pool consistent with the following equation: 

Note Rate – Base Servicing Fee – Trustee Fee = “Strip” Servicing Fee 

Principal-only bonds are backed by lower note rates; the formula for deter-
mining the notional contributed by an individual loan is as follows: 

((Note Rate – Base Servicing)/Coupon Rate) * Loan Balance 

Common benchmarks of comparison for whole loan strip investments are 
agency IOs and POs. In contrast to agency benchmarks, the whole loan 
strips comprise a variety of loans, each contributing differing amounts 
of excess or notional to the security. Whole loan interest-only bonds with 
higher note rates will have higher prepayment rates (and lower prices) 
than (note-rate-to-note-rate) comparable agencies; whole loan principal-only 
bonds will have lower prepayment speeds (and higher note-rate-to-note-rate 
pricing). Table 32 summarizes IO and PO pricing and yields. 

Table 32: Whole Loan “Strip”  

Item Deal PO IO 

Current UPB $1,000,000,000.00 $31,250,000 $400,000,000 

Servicing Fee NA NA 0.3125% 

Price NA 76.92 0.653% 

Multiple (of Serv Fee) NA NA 2.091 

Yield NA 5.470% 12.700% 

The notional balance of the principal strip is $31.25 million, with a price of 
76.92, and the IO notional balance is $400 million, with a price of 65.3 basis 
points (a 2.091 multiple on the .3125% servicing fee). 
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Summary
Fixed-income portfolio managers have numerous alternatives to meet 
mortgage allocation mandates. Mortgage-backed securities — conform-
ing and non-conforming — residential asset-backed securities, and CMO 
securities have collateral and structure designs that meet any institutional 
buyer segment. This chapter explored the pricing, duration, convexity, and 
yield sensitivities of agency through subprime whole loan and security 
investments. The analyses included static valuation, OAS valuation, matrix 
sensitivity, and contingency scenarios. 



Chapter 4

Residential Loan Servicing  
Asset Valuation 

As mortgage loans are aggregated and sold into the secondary market, loan 
servicing assets are created and retained by the issuer. The valuation of 
servicing assets is complicated in that the components of value are operational 
and financial in nature, requiring investors to have knowledge of investment 
concepts as well as a working knowledge of the mortgage banking process. This 
section reviews the revenue, expense, and valuation variables that comprise a 
residential loan servicing valuation for a fixed-rate and adjustable-rate mort-
gage portfolio. The net present value of revenue and expense cash flow is the 
value an investor reflects in their portfolio or balance sheet. In addition, we 
evaluate the market price profile for loan servicing assets, the price sensitivity 
of each valuation item, and the various techniques that can be used to value 
and analyze base and excess servicing investments. 

Residential Loan Servicing: Valuation Components 
We begin by reviewing the component parts of a loan servicing asset. For 
simplicity we have aggregated the variables and assumptions into revenue 
and expense categories. An understanding of each item is critical to the 
valuation of base and excess loan servicing assets. The variables appear as 
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inputs in the loan servicing models for the two case studies in the chapter. 
Mathematical calculations for net present value and individual cash flow 
items are presented in Appendix B. 

The revenue, or positive cash flows, an investor realizes from a loan servic-
ing asset are as follows: 

 l Loan Servicing Fee Income — As compensation related to the posting, 
collection, and other operational activities of loan payment processing, 
the loan servicer receives a fee for services rendered. The fee covers an 
issuer’s (or subsequent servicing buyer’s) expenses such that investors 
can rest assured that they will receive payment and that underlying 
borrowers will be managed on a timely basis. The term “base” servicing 
fee is often used to describe such compensation. The base servicing fee is 
normally set by the investor (or trust) that controls the collateral as well 
as by the accounting industry; both are interested in proper payment 
to the servicer to assure completion of operational tasks. If an issuer 
is compensated at a higher rate than deemed necessary as minimum 
compensation, this higher fee revenue is termed “excess” servicing. 
The calculation of base servicing for guaranteed (non-recourse) agency 
(Fannie Mae or Freddie Mac) loan servicing is as follows: 

Base Servicing = Note Rate – Security Coupon – Guarantor Fees – Excess Servicing 

 l Principal- and Interest- and Principal- Prepayment Income — From 
the time the servicer receives principal and interest (P&I) payments or 
early loan payoffs until remittance is made to the investor, the servicer 
earns interest income on the outstanding balances. Depending on the 
type of security or loan underlying the servicing, the number of days 
of P&I and prepayment float can vary. See Appendix B for a listing of 
common servicing valuation assumptions. 

 l Taxes and Insurance Escrow Income — Throughout a calendar year, an 
issuer will make payments for property taxes and insurance premiums. 
The payments are disbursed from monthly tax and insurance (T&I) 
impounds, referred to as “escrow payments,” that borrowers make in 
addition to monthly principal and interest. Not all loans are required 
to be “escrowed,” so this revenue item is only relevant if the borrower 
so chooses (or is mandated by the investor). From the time a borrower 
remits escrow payment until the servicer pays the local municipality 
or insurance company, the issuer earns interest on the outstanding 
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balances. Annual factors, referred to as tax and insurance multipliers, 
are “applied” to monthly T&I payments to determine the average annual 
outstanding balance of escrowed funds that will earn interest carry. 

 l Late-Charge Income — Typically borrowers make payments in arrears 
(i.e., 30 days after the start of the mortgage note accrual date), payable 
on the first day of the subsequent month. A grace period of 10 to 15 
days is allowed to make payment. If the borrower fails to pay within 
this time frame, a late charge (normally 4% or 5% of the monthly 
payment amount) is collected by the loan servicer. 

 l Ancillary Income — Issuers receive a variety of ancillary income, ranging 
from the collection of prepayment penalties to the receipt of insurance 
premiums related to life, disability, and/or mortgage guarantee policies. 
Ancillary income is valued as a constant dollar amount per loan (based 
on historical solicitation rates) that results in fee-income generation. 

The servicing expenses associated with residential loans are as follows: 

 l Servicing Expenses — Servicers incur labor, rent, and other forms of 
overhead related to processing current, prepaid, and delinquent loan 
payments. Other expenses include telephone, data processing, custo-
dial, postage, marketing, equipment, lock-box, coupon book, electronic 
data transfer, and utility costs. Total expenses will also be different 
based on product characteristics. For example, fixed-rate loans have 
lower processing fees than adjustable-rate loans. Prime-quality loans 
have lower costs than subprime-quality loans, as rates of delinquency 
and foreclosure are lower. Buyers of servicing may also incur one-time 
conversion (or setup) costs per loan related to the transfer of loan 
servicing. The current rate of inflation is applied to current period 
costs to project future cash expenses. 

 l Advance Costs — Depending on the underlying collateral and investor 
agreements, the servicer may be required to “pass through” interest 
payments to cover shortfalls due to loan prepayments and/or delinquent 
loans. This cost is normally a “financing” expense until the servicer is 
reimbursed by the trustee or payment is made to the investor. 

 l Foreclosure Costs — The costs associated with the disposition of the 
property backing the loan. The servicer will incur administrative 
costs that will not be reimbursed by the (investor) trust. The costs are 
calculated on a per-loan basis based on historical loan-type experience. 
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If the serviced portfolio is nonrecourse, equity losses from the sale of 
properties are borne by the investor; if the portfolio is recourse, the 
owner/issuer will pay for property losses. 

Revenue and expense cash flows are highly dependent on the annual rate 
of prepayment, investor-required returns, and the average balance of the 
portfolio. Two case studies follow, one a fixed-rate loan servicing portfolio 
and the other an adjustable-rate portfolio. All of the revenue and expenses 
items are quantified, and values are calculated for various interest rates 
(prepayment rates), yield (spread) environments, and loan balances. 

Case 1: Fixed-Rate Mortgage Servicing Valuation and Sensitivities 
The underlying assumptions and pricing output of the fixed-rate servicing 
portfolio are shown in Table 33. The fixed-rate portfolio is the same as that 
evaluated in Chapter 1. The output section shows present values (pricing) 
for base and the excess servicing; net present values are also calculated for 
each revenue and expense component. 

Outputs, consistent with industry convention, are shown as a multiple of 
the assumed base servicing fee (25 basis points) and as a percentage of the 
outstanding principal balance of the loan servicing portfolio. All values are 
discounted at a 12% pre-tax required rate of return. 

The unpaid principal balance of the portfolio is $1 billion. The “base” value 
(assuming interest rates are constant) is 1.297%, or $12,970,000. The 
1.297% equates to a 5.19× multiple on the base servicing fee of .25%. The 
excess servicing multiple of 4.63× is lower, as it only quantifies the fee or 
“strip” income cash flow. 

Variations in key pricing assumptions have significant value impact. 
Annual prepayment rates and required rates of return are two of the more-
important (and volatile) investment criteria. See Figure 17.

The “upside” potential of a servicing asset is relatively small. In the base-
case scenario, the CPR is 7.5%, resulting in a portfolio value of 1.297%. 
Even if interest rates increase 200 basis points, the improvement in CPR 
is marginal (to 5.0%) and the expected pricing is 1.40% of the outstanding 
principal balance. However, if rates decline 200 basis points, prepayment 
rates increase to 30%, with an expected value of only 78 basis points. The 
upside is 12%; the downside is 38%. 
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Table 33: Fixed-Rate Servicing Model 

Assumptions Output 

Gross Interest Rate 6.000% Multiple Total Value % of UPB 

Original Term (mos.) 360 5.19 Base Servicing Value (AT) 1.297% 

Remaining Term (mos.) 360 5.19 Base Servicing Value (PT) 1.297% 

Prepayment Rate (CPR) 7.500% 4.63 Excess Servicing Value 1.158% 

CPR=1; PSA=0 1 

PSA 125 Multiple Income % of UPB 

Discount Rate (Pre-tax) 12.000% 4.63 Servicing Fees 1.158% 

After-Tax 12.000% 0.54 Prepay Earnings 0.136% 

Servicing Fee 0.250% 0.25 P & I Earnings 0.064% 

# Loans ($1,000,000 Pool) 6.666 0.45 T & I Earnings 0.114% 

Servicing Cost/Loan 55 0.17 Late Fees 0.044% 

Serv. Cost Inflation Rate 3% 0.27 Insurance Income 0.067% 

Conversion Cost 0 

Prepay Float Days 28 Multiple Expense % of UPB 

Principal & Interest Float Days 13 0.87 Servicing Cost 0.217% 

Interest Advance Days 10 0.02 Delinquency Advances 0.005% 

P & I Earnings Rate 4.850% 0.22 Interest Advances 0.054% 

P & I Reserve Requirement 0.000% 0.03 Foreclosure Admin. 0.008% 

Interest Advance Rate 5.400% – Foreclosure Loss 0.000% 

T & I Multiplier 5.5 

T & I Constant 150.00 – Tax Amortization 0.000% 

T & I Earnings Rate 5.000% 

T & I Inflation Rate 3.000% 

% Escrowed 70.000% 

Prepayment Penalty=1 0 

Prepayment Penalty Cash Flows=1 0 

Non-Transient Prepays 70% 
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Figure 17: Prepayment Rate Sensitivity

Figure 18: Discount-Rate Sensitivity
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Excess servicing values trend the same as the base servicing; prepayment 
speeds and (to a lesser extent) discount rates are the sole determinants of 
this servicing fee “strip” investment. See Figure 18.

The 12% pre-tax required return is the result of an evaluation of the inher-
ent (prepayment) risk, financing, capital required, and marketability of this 
asset. Chapter 6 looks at the appropriate level of return in greater depth. 
Price sensitivity to discount rates is relatively low for higher absolute yields, 
increasing as yields decline. This makes intuitive sense, as lower-priced/
higher-yielding purchases (“buy low, sell high”) provide a risk “cushion” to 
the investor in terms of higher earnings or lower hedge costs, or both. 

Individual revenue and expense items are equally sensitive to interest rate 
(and related prepayment rate) changes. Figure 19 contains a selected set 
of revenue and expense values. Most of the values decline as prepayments 
increase, except for earnings on payoffs and interest advances. Higher 
prepayment rates increase average available payoff balances, increasing 
“float” income. Interest advances (an expense) also increase as the issuer 
finances (or “fronts”) investor coupon payments. The increased earnings 
from prepaid loans generally more than offset the cost of advances, creating 
a “partial” hedge to higher prepayments. Float and advance operational 
cash flows (or “remittance” cash flows) are highly sensitive to the dates of 
receipt, financing, and investor remittance. Our example calculates float 
assuming a standard/standard remittance cycle; to the extent that remit-
tance rules differ on other product varieties, the investor should be aware of 
the value consequences of lower and higher prepayment speeds. 

“Operational” cash flows are also dependent on loan count, as higher average 
loan balances lower unit costs. See Figure 20. The smaller the loan balance, 
the higher the income and the higher the cost to service per loan. Our 
example portfolio is non-recourse in nature. For portfolios having recourse, 
administrative costs and equity loss exposures are also loan balance sensi-
tive. In most instances (the exception being very low average loan balance 
portfolios), ancillary revenues are larger than operating expenses. 
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Figure 19: Operational Cash Flows

Figure 20: Sensitivity to Average Loan Balances
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Case 2: Adjustable-Rate Servicing Asset Valuation and Analysis 
Our second portfolio features the same adjustable-rate collateral that was 
presented in Chapter 1. The defining feature of an adjustable-rate portfolio is 
its variable rate of interest tied to a benchmark index. The borrower always 
has the option of switching to a fixed-rate loan (or another adjustable-rate 
loan with a lower “start” rate), so prepayment speeds tend to trend higher 
than that of fixed-rate loans. Table 34 is a summary report from the 
adjustable-rate loan servicing model. 

The adjustable portfolio “start” rate is lower than that of the fixed-rate 
servicing portfolio — 5% versus 6% — and has a higher CPR — 30% versus 
7.5%. The higher 30% CPR results in an adjustable-rate servicing value of 
68.3 basis points (or a servicing multiple of 2.73×), considerably lower than 
the fixed-rate comparable. A 12% pre-tax discount rate is assumed. 

Review Figure 21. Depending on interest rate movements, fixed-rate prepay-
ments range from 5% to 30% CPR, while adjustable-rate prepayments range 
from 19% to 35% CPR. The percentage prepayment volatility for fixed-rate 
collateral is higher than that for adjustable-rate collateral, hence greater 
potential price variance from the base case (or original purchase price). 

Figure 21: Adjustable and Fixed Prepayment-Rate Sensitivity 
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Table 34: Adjustable-Rate Servicing Model

Assumptions Output 
Gross Interest Rate 5.000% Multiple Total Value % of UPB $ Value 
Original Term (mos.) 360 2.73 Base Servicing Value (AT) 0.683% 6,828 
Remaining Term (mos.) 360 2.73 Base Servicing Value (PT) 0.683% 6,828 
Prepayment Rate (CPR) 30.000% 2.05 Excess Servicing Value 0.513% 5,128 
CPR=1; PSA=0 1 
PSA 500 Multiple Income % of UPB $ Value 
Discount Rate (Pre-tax) 12.000% 2.05 Servicing Fees 0.513% 5,128 
After-Tax 12.000% 0.90 Prepay Earnings 0.224% 2,242 
Servicing Fee 0.250% 0.08 P & I Earnings 0.020% 197 
# Loans ($1,000,000 Pool) 6.666 0.23 T & I Earnings 0.057% 574 
Servicing Cost/Loan 55 0.07 Late Fees 0.016% 164 
Serv. Cost Inflation Rate 3% 0.11 Insurance Income 0.028% 283 
Conversion Cost 0 
Prepay Float Days 28 Multiple Expense % of UPB $ Value 
Principal & Interest Float Days 13 0.33 Servicing Cost 0.083% 829 
Interest Advance Days 10 0.01 Delinquency Advances 0.002% 15 
P & I Earnings Rate 4.000% 0.35 Interest Advances 0.088% 881 
P & I Reserve Requirement 0.000% 0.01 Foreclosure Admin. 0.004% 35 
Interest Advance Rate 4.400% – Foreclosure Loss 0.000% –
T & I Multiplier 5.5 
T & I Constant 150.00 – Tax Amortization 0.000% –
T & I Earnings Rate 6.600% 
T & I Inflation Rate 3.000% 
% Escrowed 70.000% 
Prepayment Penalty=1 0 
Prepayment Penalty Cash Flows=1 0 
Non-Transient Prepays 70% 
Collection Delinquency % 3.000% 
Late Fee Charge % 5.000% 
Late Fee Collection % 80% 
Insurance Income/Loan 20 
Advance Delinquency % 3.000% 
Foreclosure % 0.25% 
Fore $ Adm. 1000 
Fore $ Equity 0 
Tax Rate 0% 
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Table 35 summarizes the pricing, effective duration, effective convexity, and 
option-adjusted spread calculations for fixed- and adjustable-rate servicing 
portfolios. 

Table 35: Loan Servicing Valuation Sensitivities and Analysis 

Zero Vol 
OAS

Option-
adjusted 

Spread

Option-
adjusted 

Cost

Interest Rate 
Change 

1.50% 1.00% 0.50% 0.00% –0.50% –1.00% –1.50% 

Market Price – 
Fixed Rate 

1.39% 1.40% 1.35% 1.30% 1.00% 0.88% 0.80% 8.25% 5.50% 2.75% 

Effective Duration – (3.2) (8.0) (18.7) (37.6) (34.6) (19.8) 

Effective Convexity 332.4 (962.8) 63.5 (2,138.3)  (630.0) 3,310.1 (4.9) 

Market Price – 
Adjustable Rate 

0.84% 0.82% 0.76% 0.68% 0.62% 0.64% 0.71% 8.45% 7.50% 0.95% 

Effective Duration (7.9) (9.5) (17.7) (20.6) (6.3) 14.3 9.6 

Effective 
Convexity 

580.4 (871.5) (564.0) 440.9 2,787.7 1,386.8 (1,917.3)

 

The option-adjusted cost for fixed-rate servicing (275 basis points) is 
significant in comparison to adjustable-rate servicing (95 basis points). 
Prepayment volatility is considerably higher for the higher-priced fixed 
portfolio; the adjustable-rate package is cheaper, as prepayment speeds have 
lower variance. Our model predicts “average” fixed-rate servicing yields 
(OAS) of 550 basis points over LIBOR and 750 basis points over the “curve” 
for adjustable-rate servicing. 

Summary 
The valuation and analysis of loan servicing is very complex. The asset is a 
combination of a financial instrument (most often compared to interest-only 
mortgage strips) and operational components related to the processing of 
payments and the possible management and disposition of the underlying 
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real estate. The chapter started with a review of revenue and expense 
components comprising loan servicing value. Next, we evaluated fixed- and 
adjustable-rate loan servicing portfolios, presenting a model for each with 
assumptions representative of financial firm expectation. An evaluation of 
value sensitivity of key valuation components followed, along with expected 
performance and yields in differing interest rate scenarios. 



Chapter 5

Loan Servicing Risk Management 

Chapter 4 presented the calculation of the residential loan servicing values 
or the owner’s present value opinion of the net expected future cash flows. 
Chapter 5 discusses various market, credit, and prepayment risk mitigation 
strategies to protect the value of residential servicing assets. An issuer’s 
predominant risk is the borrower repaying the underlying mortgage, ending 
the receipt of loan servicing fees and associated income. Secondarily, if the 
borrower defaults, the servicer will no longer receive fees for processing 
payments and additionally must foreclose to retrieve the investor’s equity 
interest. In most cases, financial institutions will choose to offset credit 
and prepayment risk by purchasing or selling various investments and/or 
their derivatives. There can be many goals with regard to hedging loan 
servicing assets — eliminating all market risk, eliminating all credit risk, 
reducing all economic exposures, reducing all economic and accounting risk, 
or reducing prepayment exposure, to name a few. Our goal is to produce 
a hedged portfolio that achieves investor-required returns commensurate 
with the risk exposure. Accounting (GAAP) rules are not considered; the 
examples are based on a pure “mark-to-market” or economic view. 

The following will serve as our “unhedged” servicing portfolio for purposes 
of illustration. One-half of the portfolio is made up of fixed-rate 30-year base 
and excess servicing assets, and the other half is made up of adjustable-rate 
base and excess servicing assets. See Figure 22.
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Figure 22: Servicing Values (Unhedged) 

The mortgage collateral is the same as that presented in Chapter 2 and 
Chapter 4. The unpaid principal balance of the subject portfolio is assumed 
to be $100 billion. The value of the portfolio, assuming no changes to under-
lying interest rates, is $990 million, or .99% of the outstanding principal 
balance. The portfolio loss (if rates decline 150 basis points) is $254 million 
if we remained “unhedged,” a 25.4% loss in value. 

Hedge Alternatives: Securities and Derivatives 
The hedge instruments that appear throughout this chapter and in the 
entire text are defined in the glossary. Table 36 summarizes each of the 
major hedge instruments in terms of the following: 

 l Liquidity and Marketability — Liquidity is the ability to convert an 
asset to cash quickly. Marketability is the degree to which an asset 
or security can be bought or sold in the market without affecting the 
asset’s price. 
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 l Effective Duration — A duration calculation for bonds with embedded 
options. Effective duration considers the change in expected cash flows 
as interest rates change. A bond with positive duration will increase in 
value as interest rates decline; bonds with negative duration will lose 
value when interest rates decline. Risk managers seek hedges with 
higher or matching positive duration for a servicing (“strip”) invest-
ment that has negative duration. 

 l Convexity — A measure of the curvature in the relationship between 
bond prices and bond yields. Positive convexity corresponds to dura-
tion expansion (opens upward) as interest rates decline and contracts 
as interest rates rise. Negative convexity corresponds to duration 
contraction (opens downward) as interest rates decline and expands as 
interest rates increase. Risk managers seek positive convex positions, 
the higher the better. Options generally are the best choice, assuming 
the cost trade-off is warranted. 

 l Basis Risk — The risk that an investment’s value will change due 
to a change in the spread between two different market rates and/or 
maturities. Loan servicing assets are linked closely to mortgage yields; 
unfortunately, due to market constraints, most hedge positions are 
made up of non-mortgage positions. If the fixed-income markets do not 
move in tandem, the position may suffer losses related to basis risk. 

 l Volatility — A statistical measure of the tendency of a market or secu-
rity to rise or fall sharply within a period of time, denoting the extent 
to which the return of the underlying asset will fluctuate between 
now and the expiration of the option. Generally, higher volatility will 
increase prepayment expectations, lowering the value of loan servic-
ing. An appropriate hedge is one where the value of the instrument or 
associated derivative increases in value with an increase in volatility. 

 l Cost — The initial and lifetime cost of a purchased option. A measure 
of the rate of decline in the value of an option due to the passage of time 
is referred to as theta. Investments and (their) derivatives purchased 
for hedge purposes are not “free.” We effectively finance hedge invest-
ments incurring carry costs embedded in the cash and futures pricing. 
In other words, all hedge strategies have some financing (or balance 
sheet) give-up (use). 
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Table 36: Hedge Alternatives: Securities and Derivatives 

Instrument Overall Cost Marketability 
& Liquidity

Effective 
Duration

Effective 
Convexity

Basis Risk Volatility 
Risk

Best MSR 
Profile

US Treasury Bonds Good Good Good Nuetral Downside Downside Premium 
Coupon 

US Treasury 
Futures 

Good Good Good Nuetral Downside Downside Premium 
Coupon 

US Treasury 
Options 

Downside Good Downside Best Downside Good Current 
Coupon 

Eurodollar Futures Good Good Good Nuetral Good Downside Adjustable 
Rate 

Eurodollar Options Downside Good Downside Best Good Good Adjustable 
Rate 

Eurodollar Swaps Good Good Good Nuetral Good Downside Adjustable 
Rate 

Eurodollar 
Swaptions 

Downside Good Downside Best Good Good Adjustable 
Rate 

(MBS) Principal 
Only Strips 

Good Nuetral Good Best Best Downside Premium 
Coupon 

CMS Floors Downside Good Downside Best Good Good Current 
Coupon 

CMT Floors Downside Nuetral Downside Best Downside Good Current 
Coupon 

CMM Floors Downside Nuetral Downside Good Best Good Current 
Coupon 

MBS Securities Good Good Good Downside Best Downside Premium 
Coupon 

MBS Options Downside Nuetral Downside Good Best Good Current 
Coupon 

There isn’t a perfect servicing hedge methodology (macro) or instrument 
(micro). Managing a loan servicing portfolio requires a thorough technical 
evaluation of the trade-offs accepted when structuring and determining 
appropriate exposures via different hedge techniques. 
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Case 1: Delta/Gamma Hedge Management 
Our first case evaluates the methodology, pros, and cons of an “option repli-
cation” strategy. The technique involves the purchase of cash and/or futures 
investments (non-options) to produce a payoff pattern similar to a put 
option. Optional “coverage” may not be available or may be cost prohibitive, 
or the financial institution may have a significant securities position forcing 
or compelling a risk manager to choose a delta/gamma hedging solution. An 
evaluation of delta hedge mechanics (whether executed or not) provides a 
great understanding of the risk profile facing a manager. 

As a preview of our “best hedge” conclusion, given the extreme negative 
convexity associated with loan servicing values, option contracts are the 
only risk management alternative with comparable and offsetting positive 
convexity. Delta/gamma hedging will result in larger potential exposures 
and the requirement to adjust the hedge position frequently. 

To illustrate the case, we allow three hedge alternatives: futures on 10-year 
Treasury notes, 5-year interest rate swaps, and the purchase of mortgage-
backed securities. To determine the “hedge ratio,” we calculate both the effective 
duration and convexity for various interest rate scenarios. See Table 37.

Table 37: Effective Duration and Convexity

Scenario Effective 
Duration

Effective 
Convexity

Adjusted 
Duration

Unhedged 
Gain/(Loss)

10-Year Treas. 
Gain/(Loss)

Delta-Hedged 
Gain/(Loss)

Up 150 (2.943) 1,761 (1.84) 129,419,191 (205,323,993) (86,436,105) 

Up 100 (6.133) (1,858) (7.29) 125,267,573 (103,141,209) (21,816,649) 

Up 75 (10.766) 124 (10.69) 95,202,252 (78,122,667) (16,114,556) 

Up 50 (11.949) (485) (12.25) 66,816,614 (50,102,103) (8,173,520) 

Up 25 (13.067) 216 (12.93) 32,026,064 (27,129,529) (5,854,363) 

Constant (20.970) (3,216) (22.98) – – –

Down 25 (29.088) 876 (28.54) (71,844,476) (11,259,880) (33,293,841) 

Down 50 (28.828) 4 (28.82) (133,632,016) (10,996,266) (55,961,097) 

Down 75 (27.277) 1,511 (26.33) (195,372,976) (9,180,913) (78,217,385) 

Down 100 (15.912) 3,622 (13.65) (242,094,448) 9,198,772 (85,731,839) 

Down 150 (6.854) (2,692) (8.54) (254,928,805) 131,365,568 (18,615,703)
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In the base case, the duration is –20.97 years; if interest rates decline by just 
25 basis points, the effective duration increases to –29.088 years; if interest 
rates increase by 25 basis points, the effective duration declines to –13.067 
years. The value of the servicing portfolio is $990 million; that means that 
if interest rates decline by just 25 basis points, to achieve a profit/loss of 
zero, we would need to purchase $30,000,000,000 notional 10-year Treasury 
futures (30,000 contracts)! If you decide to purchase this significant Treasury 
position and rates increase, you have double the necessary hedge position. 
If rates go up 150 basis points, the portfolio (including the hedge) loses $205 
million. The risk manager needs to decrease the Treasury position signifi-
cantly for relatively small interest rate movements (25 basis points), leading 
to many hedge modifications and high transaction costs. 

The construction of our “symmetrical hedge” using fixed-income instru-
ments (with no options) is shown in Figure 23. 

Figure 23: Gain/Loss — Delta Hedging
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What if we utilize “adjusted durations” (that is, adjusted by our convex-
ity measure) to determine the “offsetting” hedge position? The adjusted 
duration ratio results in a profile that strikes a balance with regard to 
eliminating all worst-case losses and purchasing a quantity of hedge instru-
ments that may result in significant position adjustments. Delta hedging (or 
option replication) specifies some maximum loss (or minimum return) that 
we are willing to incur and creates a value profile that will limit exposure 
to that risk tolerance, similar to that of a put option. Versus going “naked” 
and having a $254 million loss exposure, this profile has a maximum loss 
of $75–$95 million (Table 37). 

We included mortgage-backed securities and five-year swaps to the hedge 
position to mitigate basis risk and/or yield curve risk. Remember that 50% 
of the underlying portfolio is made up of adjustable-rate securities that 
may exhibit higher price volatility to yield curve changes, and 100% of the 
portfolio comprises mortgage collateral that has a higher correlation to the 
swap and mortgage securities market. Table 38 reflects the expected losses 
due to adverse market spreads. 

Table 38: Expected Losses Due to Adverse Spread

Adverse 
Spread 
(bps) 

Hedge %  
Under-

Performance 
10-Year Treasury 

Hedge $  
Under-

Performance 
10-Year Treasury 

0 – – 

5 –0.40% (5,972,128) 

10 –0.79% (11,915,825) 

15 –1.19% (17,831,238) 

20 –1.58% (23,718,513)

25 –1.97% (29,577,796) 

If either the shape of the yield curve “flattens” or mortgage spreads “tighten” 
by 25 basis points, the expected loss is $29.6 million. Risk managers are 
well advised to allocate hedge dollars to achieve positive convexity as well 
as protection against spread risk. 
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Advantages
 l The cost of purchasing the hedge is relatively small — the cost of carry-

ing investments on the balance sheet. 

Disdvantages
 l The higher volatility of loan servicing assets will most likely result 

in significant hedge repositioning and high transaction costs. Loan 
servicing has a high degree of negative convexity; the purchase of a 
“symmetrical” hedge profile — cash securities and associated futures 
contracts — is positively convex, but the degree of “curvature” is less 
than optimal. The risk manager is forced to make the decision to 
accept, hopefully, a manageable loss exposure. 

 l The mortgage banker will experience lower production and profit 
as interest rates rise, and to make matters worse, if the underlying 
loan servicing portfolio does not meet hedge accounting standards, a 
“symmetrical” hedge may put added pressure on earnings. 

Case 2: Hedge Management — Option Strategy 
The second case utilizes a high degree of optional coverage in hedge design. 
The use of options, having significant positive convexity, allows the risk 
manager, assuming the cost is reasonable, to better match the loan servic-
ing price/yield profile. The upside potential of loan servicing assets — in 
particular, those backed by fixed-rate collateral — is small, with consider-
able downside risk. That said, any symmetrical hedge such as the purchase 
of Treasury bonds or Treasury futures having equal gain and loss potential 
should be limited to the expected increase in loan servicing value. The 
remainder of the risk position should comprise optional positions (calls, 
puts, floors, swaptions, etc.) in amounts sufficient to offset losses from 
higher prepayment rates. 

The following assumptions and constraints define the construction of our 
option-focused strategy: 

 l The net position limits losses in the up-150-basis-point scenario to $75 
million inclusive of the cost of the option premiums. 

 l Three hedge alternatives are utilized: call options on Treasury futures, 
put options on Treasury futures, and a 10-year interest rate swap. The 
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option position is a straddle of out-of-the-money strikes. The (1-year 
into 10-year) swap eliminates a considerable amount of the basis risk, 
as mortgage and swap markets generally move in tandem. 

 l The option’s one-year term allows an annual cost comparison to the 
delta hedge strategy. 

The gain/loss of the option strategy is preferable to that of the delta hedge 
constructed in Case 1. The purchased option’s convexity is equal and oppo-
site to the underlying loan servicing values; the risk manager will not have 
to rebalance the hedge as interest rates change over time but, rather, will 
“roll” the hedge position as expiration approaches. Examine Table 39 and 
Figure 24; the option strategy results in an expected profile with a lower 
maximum loss and an improved overall profile. 

Table 39: Gain/Loss Profile — Option Strategy

Scenario Unhedged 
Gain/(Loss) 

10-Year Swap 
Gain/(Loss)

Delta Hedge 
Gain/(Loss) 

Option 
Strategy 

Gain/(Loss) 

Up 150 129,419,191 (205,323,993) (86,436,105) (49,716,845) 

Up 100 125,267,573 (103,141,209) (21,816,649) (9,036,365) 

Up 75 95,202,252 (78,122,667) (16,114,556) (10,459,459) 

Up 50 66,816,614 (50,102,103) (8,173,520) (8,015,830) 

Up 25 32,026,064 (27,129,529) (5,854,363) (6,285,357) 

Constant – – – –

Down 25 (71,844,476) (11,259,880) (33,293,841) (26,606,906) 

Down 50 (133,632,016) (10,996,266) (55,961,097) (41,333,853) 

Down 75 (195,372,976) (9,180,913) (78,217,385) (48,347,900) 

Down 100 (242,094,448) 9,198,772 (85,731,839) (38,159,531) 

Down 150 (254,928,805) 131,365,568 (18,615,703) 80,841,431
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Figure 24: Gain/Loss Profile — Option Strategy 

 

There are many ways to achieve a desired end result through the use of 
different investments (and derivatives) and combinations of said invest-
ments (and derivatives). A trader may substitute cheaper derivatives 
(measured by volatility) or fixed-income securities (measured by historical 
and cross-market spreads) to reduce the overall cost of the position. The 
following are a few thoughts: 

 l Receiver swaptions and constant maturity swaps (CMS) and constant 
maturity mortgage (CMM) interest rate floors increase in value as 
interest rates decline and also mitigate spread risk associated with 
mortgage servicing. The term of these instruments can range from 
30 days to 10 years subject to open interest and underlying volatility 
(pricing), allowing a selection that fits the cost and coverage needs of 
the risk manager. Options on mortgage-backed securities may be a 
viable alternative for basis risk reduction. 
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 l Fixed-income securities held in portfolio may also act to offset declines in 
servicing value. Principal-only securities, although lacking in outstand-
ing volume to be relied upon solely, are as close as it gets to a “matched 
hedge” versus fixed-rate loan servicing. As loan servicing prepayments 
increase (assuming high collateral correlation), the principal-only hedge 
will increase in value at a rate similar to the losses on loan servicing 
(which is an interest-only investment). An even better hedge strategy is 
shown by simple algebra: 

MBS = Interest-Only Strip (IO) + Principal-Only Strip (PO) 

Or alternatively, 

IO (Loan Servicing Proxy) = Short Sale of MBS + Principal-Only Strip 

   The sale of an MBS and the purchase of a principal-only strip corre-
sponding to the note rates in the loan servicing portfolio would be the 
best fit (with availability being the constraint). Wall Street is partial 
to a comparable strategy with slightly more basis risk (but cheaper and 
more liquid) via the combination of payor swaptions and principal-only 
strips or call options. 

 l Outright purchases of longer-term (note and bond) Treasury securities 
add a significant degree of positive duration to the portfolio. Mortgage 
securities can be added to mitigate basis risk; however, there is a 
significant trade-off because current and premium coupon MBSs are 
negatively convex, offering less coverage as interest rates decline. One 
caution on the portfolio hedge dependence: it is not free. The cost of 
carry or holding cost can be significant and should be recognized in the 
structuring, yield, and return calculations of the overall position. 

 l Eurodollar futures and options are well suited as a “match” to  
adjustable-rate servicing, residual (or excess spread) investments, 
and as a basis risk hedge. The average life of many floating-rate and 
excess spread investments can range from 30 days to 3 years and 
have embedded prepayment and spread risks that can be reduced via 
short- and medium-term Eurodollar positions. 

 l Risk managers can create numerous “synthetic” hedges. Due to the 
high cost or unavailability of a derivative, a trader may be required to 
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move to another comparable investment and/or derivative combination. 
As an example, Treasury call options may be considered rich compared 
to Treasury put options. The purchase of 10-year Treasuries in combi-
nation with Treasury put options produces a “synthetic” Treasury call 
option. (See Chapter 2.) 

Advantages 
 l Options provide risk managers with a “long gamma” hedge, offsetting 

the decline in servicing values as borrowers exercise their embedded 
“prepayment option.” If volatility increases over the life of the hedge, 
the risk manager has successfully mitigated price risk. 

 l The purchase of options will relieve the trader or portfolio manager 
from constantly having to adjust the hedge. As the hedge ratio of 
the postion changes, the convexity of the option position will move in 
tandem (inversely so). 

 l As we will see in Case 3, the use of derivative coverage allows a finan-
cial service company to structure a risk program that better fits the 
profit profile of the business. 

Disadvantages 
 l The premiums associated with option contracts can be significant, 

both in terms of absolute initial price and in the cost related to 
“rolling” the position is it approaches maturity. Longer-term option 
vehicles such as swaptions and interest rate floors may (over the life 
of loan servicing) result in lower “theta” than the purchase of shorter-
term call or put options. 

Case 3: Desired Hedge Profile 
Managing a loan servicing portfolio within the context of overall organiza-
tion profit goals is, in our example, the desired profile. As one might surmise 
having read the previous two case studies and their inherent deficiencies, 
a hybrid hedge structure giving consideration to production profits and/or 
portfolio earnings is probably optimal. Chapter 6 discusses in further detail 
the asset/liability or holistic approach to risk management for financial 
service companies. 
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To review, the underlying servicing portfolio is $100 billion, made up of 50% 
fixed-rate loan servicing and 50% adjustable-rate loan servicing. In this 
desired profile example, the corporation’s constraints are as follows: 

 l Production profits increase rapidly in falling interest rate markets, so 
management is willing to have an exposure to loan servicing of $150 
million in a “rate rally” of 75 basis points. 

 l Due to accounting and likely production challenges as interest rates rise, 
management would like the servicing hedge to at least break even. 

 l Basis risk cannot exceed $50 million. 

The gain/loss for the loan servicing position and associated hedges is depicted 
in Figure 25, and Table 40 summarizes all the cases in the chapter. By 
relying on both a production and a purchased hedge, the mortgage banker 
creates an earnings profile that is relatively consistent, or “flat,” across 
many interest rate scenarios. The firm can then focus on maintaining or 
increasing market share to achieve earnings growth. 

Figure 25: Profit Profile — Desired Hedge 
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Table 40: Case Summary

Scenario Unhedged 
Gain/(Loss)

10-Year Swap 
Gain/(Loss)

Delta Hedge 
Gain/(Loss)

Option 
Strategy 

Gain/(Loss)

Desired 
Strategy 

Gain/(Loss)

Up 150 129,419,191 (205,323,993) (86,436,105) (49,716,845) 32,155,432 

Up 100 125,267,573 (103,141,209) (21,816,649) (9,036,365) 47,305,870 

Up 75 95,202,252 (78,122,667) (16,114,556) (10,459,459) 31,392,188 

Up 50 66,816,614 (50,102,103) (8,173,520) (8,015,830) 20,884,911 

Up 25 32,026,064 (27,129,529) (5,854,363) (6,285,357) 7,423,579 

Constant – – – – –

Down 25 (71,844,476) (11,259,880) (33,293,841) (26,606,906) (42,277,235) 

Down 50 (133,632,016) (10,996,266) (55,961,097) (41,333,853) (71,965,534) 

Down 75 (195,372,976) (9,180,913) (78,217,385) (48,347,900) (94,130,064) 

Down 100 (242,094,448) 9,198,772 (85,731,839) (38,159,531) (98,447,424) 

Down 150 (254,928,805) 131,365,568 (18,615,703) 80,841,431 (9,121,397) 

Advantages 
 l A holistic approach to risk management inclusive of all facets of the 

business model — production, loan servicing, and hedging — has the 
highest probability of success. The reasons are twofold: (1) production 
has the highest return potential, with loan servicing being the “cost of 
doing business” (it is rare that an outright purchase of loan servicing 
can achieve adequate returns on a standalone basis) and (2) production 
profits increase as servicing values decline and vice versa. 

Disadvantages 
 l This methodology requires the mortgage banker to estimate produc-

tion profitability across many interest rate scenarios, adding another 
forecasting item to the equation. 
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Required Servicing Returns: Paying the Right Price  
for Loan Servicing Assets? 
We have examined three strategies with regard to risk as it pertains to the 
management of residential loan servicing assets. One question we have not 
asked is, Is our pre-tax discount rate of 12% the correct purchase yield? Look 
at the estimated returns on equity for each case study, shown in Table 41. 

Table 41: Estimated Servicing Returns on Equity 

Interest Rate 
Change

Unhedged 
Gain/(Loss) 

10-Year Swap 
Gain/(Loss) 

Delta Hedge 
Gain/(Loss)

Option Strategy 
Gain/(Loss) 

Desired Strategy 
Gain/(Loss)

Up 150 38.96% -0.04% 8.74% 12.64% 17.51% 

Up 100 38.96% 6.79% 16.54% 12.64% 19.46% 

Up 75 35.06% 9.71% 16.54% 12.64% 17.51% 

Up 50 27.26% 12.64% 17.51% 12.64% 16.54% 

Up 25 23.36% 15.56% 18.49% 12.64% 14.59% 

Constant 18.49% 18.49% 18.49% 12.64% 14.59% 

Down 25 10.69% 17.51% 14.59% 9.71% 9.71% 

Down 50 3.86% 17.51% 12.64% 8.74% 6.79% 

Down 75 -0.04% 17.51% 9.71% 7.76% 3.86% 

Down 100 -0.04% 19.46% 8.74% 8.74% 3.86% 

Down 150 -0.04% 38.96% 16.54% 23.36% 13.61%

 

The unhedged portfolio and the 10-year (delta) hedge have the maximum 
losses, resulting in possible negative returns on equity. This downside risk 
is more than most firms would be willing to take. The delta/gamma hedge 
position and option strategies offer a “flatter” profile. The option strategy 
has lower expected returns, but there is little market risk and minimal 
active management. The final column presents the desired profile, which 
allows losses as interest rates decline and seeks higher returns if rates 
rise. Chapter 6 uses this desired hedge strategy combined with production 
income to maximize mortgage banking profitability. 
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Is a 12% pre-tax “strip” return producing 12%–18% base-case (after-tax) 
ROE sufficient? We believe the return is adequate in context of the entire 
mortgage operation; however, as a standalone investment, loan servic-
ing returns are marginal at best because of the possibility of downside 
surprises. 

Summary 
This chapter commenced with a review of the market risk profile of loan 
servicing and potential hedge alternatives to mitigate loss exposure. Hedge 
considerations include effective duration, convexity, liquidity, marketability, 
cost, and volatility. Three case studies were presented: delta (dynamic) 
hedge or option replication, an option-based strategy, and a desired profile 
design. Each has weaknesses and strengths, with application dependent 
on a firm’s resources and circumstances. We conclude with a bias toward 
“holistic” hedge management — taking all parts of the residential loan 
origination process into consideration — and we evaluate expected loan 
servicing returns in each of our case studies. 



Chapter 6

Asset/Liability Management 

This chapter “puts it all together.” Mortgage loan and loan servicing valua-
tion, loan portfolio management, hedging, and risk management techniques 
must be understood to achieve an integrated, viable (and balanced) business 
(and risk) model. Our goal in this final chapter is the best return for risk 
trade-off in three alternate business settings; in other words, achieving the 
highest “risk-adjusted” return. 

A single definition of asset/liability risk management that encompasses 
policy, valuation, balance sheet funding, capital management, and sensi-
tivity analysis is difficult. Rather than trying to define it, we will study 
asset/liability risk via three case studies, calculating and/or dimensioning 
the following: 

 l Market and credit risk identification and mitigation 

 l Market value of equity sensitivity 

 l Net interest income sensitivity 

 l Return on economic capital 

 l Funding: best execution and risk alternatives 

Each of the cases has a summary section containing an asset/liability 
report comprehensive of the bullet points above. 
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Case 1: The Mortgage Banking Entity 
The first business case is that of a standalone mortgage originator that 
“retains” loan servicing assets. The originator derives income from two 
sources: the profit on loan origination and the income produced by the loan 
servicing portfolio. To determine the required (and expected) profit margin 
from production, a mortgage banker should have a pricing model that is 
inclusive of all aspects of revenue and expense. The first portion of this 
case presents the “production function,” or what the production franchise 
estimates as its margin contribution over various interest rate scenarios. 
The loan pricing model that follows is referenced throughout this chapter. 
The second portion of this case takes the production function and combines 
the loan servicing risk management strategies presented in Chapter 5 to 
form a complete mortgage banking business model. 

Loan Pricing Model 
Correctly pricing borrower loan commitments is the secondary marketing 
manager’s most important job. Loan pricing requires an understanding and 
melding of security execution, loan servicing valuation, warehouse financ-
ing, production costs, ancillary revenues, and corporate return targets. 
Loan pricing models (see Table 42) include expected revenues and expenses 
associated with a loan origination, as well as the pricing margin (or profit) 
required by the mortgage originator. The “bottom line” (or the final calcu-
lated price) is the price quoted to the borrower, broker, or correspondent. 
Our pricing model’s subject loan is a 6% note rate with a final calculated 
price of 99, resulting in a 1-point buyer (borrower, broker, or correspondent) 
payment on the loan. The middle column of the model shows revenue and 
expense calculations; the left and right columns summarize assumptions 
and projected investment returns. In addition to itemizing revenues and 
expenses, the model details security execution, servicing valuation outputs 
(buy-up, buy-down, and excess fees), and return-on-equity calculations. 

Mortgage Banking Revenues. The security and servicing values received, 
spread income earned from funding to settlement, and cash income collected 
during the mortgage origination process comprise the revenue components 
of a funded loan. 

 l Security Execution — Represents the highest value possible for sale 
into the secondary market. Executions include sale via agency securi-
ties (Fannie Mae, Freddie Mac, FHLB, or Ginnie Mae), non-agency or 
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private securities, and various whole loan sales. The proceeds received 
from security execution are the largest revenue contributor. The loan 
pricing model in Table 42 shows a conforming 30-year fixed-rate Fannie 
Mae execution. 

 l Servicing Values — Represents the discounted net present value of 
cash flows received by a loan originator. The discount rate should be 
set based on the expected return and risk management costs associated 
with residential loan servicing. An originator can sell the servicing 
rights and monetize proceeds or can retain the right to service the 
loan and “book” the projected future value net cash to be received. 
Base or normal servicing fees are determined by accounting and inves-
tor factions and represent the minimum fees necessary to cover loan 
servicing operational costs. Excess servicing fees are those retained by 
the servicer in addition to base servicing fees. In agency executions, 
loan originators have the option of buying up (selling) or buying down 
(buying) excess servicing fees. An agency buy-up is motivated by an 
issuer that needs to monetize excess servicing fees and/or a situation in 
which the value of the buy-up exceeds the value the issuer ascribes to 
the excess servicing asset retained. Chapter 5 reviews the revenue and 
expense components and market pricing assumptions considered in the 
valuation of loan servicing rights. 

 l Warehouse Income/Interest Spread — Interest income earned from 
funding to sale into the secondary trading market. The funding may 
come from a warehouse line, gestation repurchase agreement, or secu-
rities repurchase agreement. 

 l Ancillary Income from Origination (Application Fees, Cash Collected) —  
Cash fees collected by the originator, excluding fees passed through 
to third-party service providers in the origination process (such as 
municipal recorders, title companies, etc.). 

Mortgage Banking Expenses. Production expenses include costs associ-
ated with loan origination, the cost of hedging loan commitments granted, 
and the required profit margin of the originator. For our purposes, model 
origination costs are divided into direct and indirect categories, indirect 
comprising mainly corporate support and corporate seal. 

 l Direct Expenses — Marketing, underwriting, processing, and closing 
expenses are borne by production operations. Production divisions can 
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be retail (with captive sales and operations), wholesale (which “farms 
out” the sales effort), or correspondent (leveraging operating infra-
structure to purchase funded loans from other mortgage originators). 
Retail and correspondent divisions have the highest cost of origination 
— retail because of the high cost of “bricks and mortar” and corre-
spondent because a servicing-released premium accompanies the loan 
purchase price. Wholesale has lower costs, having a variable sales 
structure (capped by broker fees paid on funded loans) and centralized 
processing. The type of product originated — fixed or adjustable rate, 
prime or subprime, full or reduced documentation, or first or second-
lien — will have a bearing on production costs. 

 l Indirect Expenses (Corporate Overhead) — Secondary marketing, 
credit, administration, finance, treasury, and corporate seal are allo-
cated to the production and loan servicing operations. Typically this is 
done on a cost-per-loan basis based on volume estimates over a number 
of interest rate scenarios. 

 l Servicing-Released Premiums — Correspondent divisions pay sellers 
an additional cost (making up for the seller’s cost of production) called 
a servicing-released premium. Correspondent margin expectations and 
the fixed overhead is small; volume is the key driver of profit (even 
more so than for other divisions). 

 l Hedge Costs — Pipeline and loan servicing risk management costs 
should be passed on in pricing. In the example, pipeline costs are the 
same as those calculated for 30-year fixed-rate production calculated 
in Chapter 2. Loan servicing hedge costs are estimated and shown as 
an expense; alternatively, an originator can assume a pre-tax discount 
rate for servicing that “covers” (or is inclusive of) risk management 
expenses. 

 l Profit Margin — Based on financing costs, allocated capital, and 
financial leverage, a profit margin is determined. In contrast to loan 
servicing, the leverage on loan production is considerably greater. If 
the pipeline financing expense is at or near market, leverage — assum-
ing positive margins — significantly augments returns. The greater 
concern to mortgage bankers is that production volumes will decline 
and fixed overhead will not be covered over the short run until opera-
tions can be “right sized.” 
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Table 42: Loan Pricing Model

Product: 30-Year 
Conforming Fixed

Product: 30-Year 
Conforming Fixed

Code 30CF Note Rate 6.000%
Note Rate 6.000% Security Coupon 5.500%
Gaurantor Fee 0.200% Revenues
Base Servicing Fee 0.250% Security Price 99.937
Security Coupon 5.500% Base Servicing Value 1.530 Return Calulation
Excess Servicing 0.050% Excess Servicing Value 0.274 Leverage × 12 
Commitment Date 16-Mar-06 Buy-Up Value Pipeline 2,250,000,000 
Commitment Period 30 Buy-Down Cost Required Equity 173,076,923 
Funding Date 15-Apr-06 Interest Income 0.004 
Shipping/Security Days 15 Origination Income 0.200 Tax Rate 35% 
Security Available 30-Apr-06 Total Revenue 101.945
Delivery Date 13-May-06 Expenses Net Income Before Tax 90,000,000 
Warehouse Days 15 Direct Origination Costs 1.667 Income Tax 31,500,000 
Gestation Days 12 Indirect Costs 0.278 
Warehouse Interest Rate 1.00% Pipeline Hedge Costs 0.275 Net Income 58,500,000 
Repo/Gestation Rate 1.00% Servicing Hedge Costs 0.274 ROE 33.8% 
Servicing Released No Origination Fees –
Base Servicing Multiple 6.122 Servicing-Released 

Premiums 
–

Excess Servicing Multiple 5.471 Total Expenses 2.493
Base Servicing DCR 
(Hedged) 

8.50% Net Income 99.452 

Excess Servicing DCR 
(Hedged) 

8.50% Profit Margin 0.500 

Price 99.000 
Hedge Days 30 Points Paid (Received) 1.000 
30-Day Put Cost 0.5 
Min Closing % 35.0% Cash Shortfall (Financing) 2.80
Max Closing % 90.0% Net Serv Value  

(w/hedge cost) 
1.53

Multiple (w/hedge cost) 5.10
Average Loan Balance $150,000 
Application Fee $300 

Annual Volume $18,000,000,000 
Direct Expenses $300,000,000 
Indirect Expenses $50,000,000 
Loans 120,000 
Loans per Day 476
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The loan pricing model is a fully integrated model inclusive of market pricing, 
servicing values, operational costs, financing, and capital constraints. In 
determining the appropriate retail profit margin of 50 basis points, the 
following hurdles are met or assumed: 

 l A return on equity higher than 30%, assuming 12-to-1 debt to equity 
via warehouse-line financing. While this return hurdle may seem 
high, in combination with the higher capital usage and lower expected 
returns for loan servicing (12%–18% ROE), the mortgage banking 
enterprise return is in the 16%–20% ROE range. 

 l Origination costs, direct (fixed and variable, marketing, underwriting, 
processing, closing, and quality control) and indirect (corporate) of 195 
basis points in the base case. 

 l A weighted-average commitment period of 30 days, with at-the-money 
put option costs of 50 basis points. 

Table 43: Summary of Volume, Cost, and Margin Expectations

Interest 
Rate 

Change 

Production 
Volume$(000) 

Direct 
Overhead 

Indirect 
Overhead 

Margin 
Expectation 

Production 
Income  

(Pre-Tax) 

Production 
Income  

(After-Tax) 

Direct 
Expenses 

Indirect 
Expenses 

2.00% $10,000,000 2.500% 0.250% 0.25 $25,000,000 $16,250,000 $250,000$ $25,000

1.50% $10,000,000 2.500% 0.250% 0.25 $25,000,000 $16,250,000 $250,000$ $25,000

1.00% $11,600,000 2.241% 0.259% 0.30 $34,800,000 $22,620,000 $260,000$ $30,000

0.75% $13,200,000 2.045% 0.265% 0.35 $46,200,000 $30,030,000 $270,000$ $35,000

0.50% $14,800,000 1.892% 0.270% 0.40 $59,200,000 $38,480,000 $280,000$ $40,000

0.25% $16,400,000 1.768% 0.274% 0.45 $73,800,000 $47,970,000 $290,000$ $45,000

0.00% $18,000,000 1.667% 0.278% 0.50 $90,000,000 $58,500,000 $300,000$ $50,000

–0.25% $20,400,000 1.569% 0.294% 0.62 $126,480,000 $82,212,000 $320,000$ $60,000

–0.50% $22,800,000 1.491% 0.307% 0.74 $168,720,000 $109,668,000 $340,000$ $70,000

–0.75% $25,200,000 1.429% 0.317% 0.86 $216,720,000 $140,868,000 $360,000$ $80,000

–1.00% $27,600,000 1.377% 0.326% 0.98 $270,480,000 $175,812,000 $380,000$ $90,000

–1.50% $30,000,000 1.333% 0.333% 1.10 $330,000,000 $214,500,000 $400,000$ $100,000

–2.00% $30,000,000 1.333% 0.333% 1.1 0 $330,000,000 $214,500,000 $400,000$ $100,000
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In order to achieve a 33.8% return, retail will have to collect one point from 
the borrower with a note rate of 6%. For simplicity, we will assume that 
adjustable-rate production will also achieve a 50-basis-point profit margin. 
Table 43 is a summary of volume, cost, and margin expectations for the 
remaining interest rate shocks in our analysis.

The Mortgage Banking Asset/Liability Model 
The mortgage banker who retains servicing evaluates potential loan produc-
tion revenues, loan servicing fees, and also the cost of risk managing loan 
commitments and loan servicing. We call this the mortgage banking asset/
liability model, stealing terminology from the banking world. In essence, 
although not as straightforward as net interest margin (asset yields less 
funding costs) in a banking institution, a mortgage banker requires financ-
ing for both production and servicing businesses and needs to achieve a 
threshold yield on each of these assets to meet return requirements of the 
firm. Similar to a bank, the mortgage banker must evaluate the effect of 
interest rate changes on net income and market value of equity. Mortgage 
banking operating profit comprises cash flow associated with the $100 
billion residential loan servicing portfolio (presented in Chapter 5) and the 
production income forecasted above. Combined with the desired servicing 
hedge employed in Chapter 5, our mortgage banker’s profit/loss expectation 
is shown in Table 44.

Table 44: Profit/Loss Expectation 

Interest Rate Change 1.50% 1.00% 0.50% 0.00% –0.50% –1.00% –1.50% 

Production Income $16,250,000 $22,620,000 $38,480,000 $58,500,000 $109,668,000 $175,812,000 $214,500,000 

Servicing Portfolio 
Income 

$8,805,746 $8,805,746 $8,805,746 $8,805,746 $8,805,746 $8,805,746 $8,805,746 

Servicing Portfolio 
Value 

$20,901,031 $30,748,815 $13,575,192 $0 ($46,777,597) ($63,990,825) ($12,313,886) 

After-Tax Net Income $45,956,776 $62,174,561 $60,860,937 $67,305,746 $71,696,149 $120,626,920 $210,991,859 

Equity Allocated $338,184,652 $338,184,652 $338,184,652 $338,184,652 $338,184,652 $338,184,652 $338,184,652 

ROE 13.6% 18.4% 18.0% 19.9% 21.2% 35.7% 62.4% 
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The base-case return on allocated capital (ROE) is 19.9 percent. Servicing 
income is expected to be 9 basis points on the outstanding portfolio (an 
estimate of the income accrued less the expenses amortized), loan produc-
tion is $18 billion annually, and the loan servicing unpaid balance is $100 
billion. We assume that we are able to leverage our loan pipeline at 12 to 
1, and the loan servicing portfolio is leveraged at 5-to-1 debt to equity. The 
lowest ROE is 13.6%, an acceptable “floor” return if interest rates increase 
by 150 basis points. If interest rates decline, production volume increases 
translate into significant capital returns. By constructing a hedge that fits 
not only the servicing collateral but also the business in aggregate, the risk 
manager has structured a reasonable “worst-case” earnings profile with 
large upside potential. 

Asset/Liability Report — Mortgage Banking Model 
 l Market and Credit Risk Identification and Mitigation — The mortgage 

banker faces two market risks relating to borrower “options” on loan 
commitments and loan servicing income. Risk management programs 
should be designed to mitigate losses in the context of the overall busi-
ness (taking into account production revenues). Credit risk is minimal, 
as all sales are “non-recourse”; only undelivered (defect) loans are 
subject to loss. 

 l Market Value of Equity Sensitivity — The economic value of a mort-
gage banking operation is the combination of the present value of loan 
servicing and the present value of production profitability. For GAAP 
purposes, the only market value reflected is that of loan servicing. 
Generally, declines in servicing values are replaced by production 
income and gains from hedge activities. We make the simplifying 
assumption that the full value of the servicing is recognized as inter-
est rates increase. Accounting standards, specifically with regard to 
qualification for hedge accounting, may preclude recognition. 

 l Net Interest Income Sensitivity — The risk management profile 
produces adequate income as interest rates rise; the firm benefits 
from increasing loan production income as rates decline. To the extent 
that the mortgage banker can “recapture” its own servicing portfolio 
and attract new borrowers, the income forecast beyond one year will 
also be favorable. The ratio of the size of the servicing portfolio versus 
a mortgagor’s production capacity should be such that, if an interest 
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rate decline occurs, the mortgage banker can always increase total 
servicing assets. If this is not the situation, a forecast beyond one 
year will most likely show a considerably larger variance in expected 
earnings. 

 l Return on Economic Capital — Based on a 12-to-1 pipeline and 5-to-1 
residential loan servicing leverage, the probability-weighted ROE is 
about 19 percent. The 19% is made up of a 30% return for production 
and a 12%–14% return on servicing assets created, highlighting the 
importance of viewing the mortgage business in whole as opposed to its 
individual parts. 

Case 2: The Banking/Portfolio Entity 
This study constructs a banking entity that is 100% concentrated in first- 
and second-lien residential loan assets. The scenario compares similarly to 
that of a typical savings and loan or that of a commercial bank concentrated 
in consumer lending. The balance sheet manager is charged with the task of 
evaluating all available loan and security alternatives and making a deter-
mination of those best suited to “match” the funding or liability options of 
the financial institution. We take this task on in two parts. First, we evalu-
ate the market value and income profile of the assets, the liabilities, and the 
“matched” returns, using a “best-execution” funding approach. Second, we 
build a bank/portfolio model based on the best-execution results from our 
first mandate. 

Investment and Funding Alternatives 
Table 45 lists many of the mortgage investment alternatives evaluated in 
Chapter 3. Our charge is to compare the investment alternatives, given 
funding considerations, and create a product menu that a portfolio-based 
originator can market to produce attractive returns on capital. At the time 
of this writing, the yield curve is flat to slightly inverted, favoring “index” 
adjustable-rate product with yields and funding tied to the “short end” of 
the curve. As market spreads and yield curves change, an updated analysis 
may lead to different portfolio investment conclusions. 
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The loan selection table (Table 45) contains required capital, yield and price 
information, calculated returns, and portfolio characteristics. Starting from 
the top row, the following are key line-item descriptions for this report: 

 l Risk-Based Capital % — The percentage of risk-based capital (we 
assume the base requirement to be 10%) that must be held against 
the loan portfolio. For example, a HELOC second-lien loan has a 100% 
risk-based capital requirement, so the financial institution will need to 
allocate 10% (10% * 100%) equity to meet this capital requirement. 

 l Tier 1 or Leverage Capital Requirement — The required capital, 
assumed to be 6%, must be maintained versus total balance sheet 
assets. An amount of 6% is normally considered well capitalized, with 
4% being the minimum standard, and 5% considered adequate capi-
talization. A financial institution needs to comply with leverage and 
risk-based capital constraints. 

 l Pricing and Note Rate (Gross Rate) — The cost of a loan is generally 
“par” (100) plus the cost of acquisition. Acquisition costs are a combi-
nation of all division and corporate overhead (retail, wholesale, and 
correspondent divisions). The gross note rate charged to the borrower 
assumes that no points are paid, referred to as the “no-point rate.” 

 l Asset Yields, Funding Costs, and Loss Estimates — Based on pricing, 
borrower note rates, and estimated prepayments, we calculate an 
asset yield. To arrive at a net portfolio spread, we subtract an annual 
estimate of losses and “match funding” based on a comparable average 
life “basket” of liabilities. Loss estimates are based on historical 
“straight line” expectancy. In most cases, losses rise from inception, 
peaking in years 2–3 of an asset’s life. Foreclosures and loss estimates 
for first liens result in equity recovery and lower annual charge-offs 
as compared to second-lien mortgages, which have nearly 100% loss 
severity (no recovery). First-lien losses reduce life time yields by about 
20 basis points; second-lien losses reduce life time yields by 175 basis 
points. Liabilities include certificates of deposit, transaction accounts, 
Federal Home Loan Bank (FHLB) advances, and wholesale repurchase 
agreements. The overall balance sheet composition is presented later in 
this chapter. 
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Table 45: Loan Selection 

Asset Class HELOC FRS
NC 3/1 
ARM

NC 5/1 
ARM

WL COFI 
ARM

WL LIBOR 
ARM

WL MTA 
ARM

30-Year 
NConf 

WL 

Risk-Based Capital Weighting % 100% 100% 40% 40% 40% 40% 40% 40%

Tier 1 6.000% 6.000% 6.000% 6.000% 6.000% 6.000% 6.000% 6.000%

Risk-Based Capital Required 10.00% 10.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00%

Gross Rate 7.000% 8.500% 5.750% 6.000% 1.500% 1.940% 1.780% 6.375%

Direct Costs/Allocations 2.50% 2.50% 0.90% 0.90% 0.90% 0.90% 0.90% 0.90%

Security Price NA NA NA NA NA NA NA NA

Bond Equivalent Yield @ CPR 6.66% 6.77% 5.34% 5.61% 5.35% 5.78% 5.77% 6.40%

Cum Losses 1.75% 1.75% 0.14% 0.12% 0.20% 0.20% 0.20% 0.05%

Funding Costs 4.43% 4.84% 4.83% 4.83% 4.43% 4.43% 4.43% 4.83%

Estimated Funding Spread 2.22% 1.93% 0.50% 0.78% 0.92% 1.34% 1.33% 1.56%

Option Cost (ZVOAS-OAS) 0.10% 0.25% 0.14% 0.50% 0.10% 0.10% 0.16% 0.60%

Estimated OAS Spread 2.12% 1.68% 0.36% 0.28% 0.82% 1.24% 1.17% 0.96%

Risk-Based PT ROE 24.69% 21.44% 13.07% 20.31% 23.95% 34.99% 34.69% 40.75%

Tier 1 PT ROE 39.40% 34.22% 8.90% 13.83% 16.31% 23.82% 23.62% 27.75%

Risk-Based AT ROE 16.05% 13.94% 8.49% 13.20% 15.57% 22.74% 22.55% 26.49%

Tier 1 AT ROE 25.61% 22.24% 5.78% 8.99% 10.60% 15.48% 15.35% 18.04%

Tier 1 AT ROE (OAS) 24.46% 19.36% 4.17% 3.23% 9.45% 14.33% 13.51% 11.12%

Average Balance 40,000 35,000 350,000 350,000 350,000 350,000 350,000 350,000

Index Prime NA 1-Yr LIBOR 1-Yr LIBOR COFI LIBOR MTA NA

Net Margin 1.500% NA 2.250% 2.250% 3.050% 2.400% 2.750% NA

CPR 45% 35% 30% 25% 20% 30% 20% 18%

Average Life 1.71 2.14 2.43 2.85 3.57 3.53 3.62 4.74

Modified Duration 1.48 1.90 2.19 2.49 3.37 3.36 3.46 3.76

Index Duration 0.09 NA 1.73 2.47 0.37 0.36 0.37 NA
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 l Pre-Tax (PT) and After-Tax (AT) Returns — Pre-tax and after-tax 
returns are calculated for risk-based and Tier 1 capital standards. 
Additionally, an after-tax ROE based on option-adjusted spread (OAS) 
calculation is included. A systematic evaluation of these after-tax 
measures determines the best execution. We will apply the following 
criteria: 
≤ First, an investment must meet a minimum capital hurdle rate of 15 

percent. Second, it must have a risk-adjusted spread of a least 13% 
ROE. Finally, the expected risk-based capital return on equity must 
exceed 10% ROE. 

 l Loan Characteristics, Prepayment Rates, Duration, Average Life, 
Index Duration — The average loan balance, applicable rate index 
for adjustable-rate loans, and the reset margin for adjustable-rate 
loans are listed. The base-case prepayment rate, the average life, 
and modified duration follow. Index duration (assuming a change of 
plus and minus 1 basis point in the underlying index) is presented 
for adjustable-rate loans. 

The Cost of Funds Index (COFI), three-year fixed, and five-year fixed 
adjustable-rate loans do not achieve the hurdle rate. It is worth mentioning 
that the yield curve is “flat”; fixed-rate production and “hybrid” ARMs may 
be suitable portfolio investments in “normal” yield curve environments. So 
the bank portfolio manager should focus on adjustable-rate production tied 
to the short-term market indices, and second-lien production. 

The Banking/Portfolio Model 
We have determined the best portfolio investments on a “micro” level. How 
do we look at the “macro” level when we combine asset yields, funding 
costs, allocated capital, regulatory capital, and operating costs? Table 46 is 
a comprehensive summary from our asset/liability model. Balance sheet, 
income statement, and ratio information is included. 

The majority of origination is concentrated in short-term adjustable-rate 
production, and funding is predominately short-term liabilities; hence, we 
should see very little change in the market value of equity. So it is possible 
to structure a bank balance sheet, “unhedged,” with very little market value 
or interest rate sensitivity. Portfolio lending has fewer complexities versus 
mortgage banking, as loans have less price and income volatility than 
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loan servicing assets. The portfolio manager’s trade-off is the considerable 
balance sheet funding required. 

In our example, we “extended” our liabilities to produce a profile that 
performs better as interest rates increase. This was by design and will 
become apparent when we combine both the mortgage banking and banking 
businesses into one financial holding company. The bank is somewhat posi-
tively gapped; to the extent that we have fixed-rate investments, fixed-rate 
liabilities (certificates of deposits and medium-term notes) are higher in 
notional terms. 

Market value of equity and net income sensitivities follow. Each interest rate 
shock represents an immediate shift in rates, with all fixed-income markets 
and segments of the yield curve moving in a “parallel” fashion. For smaller, 
50-basis-point moves (up or down), the market value changes by about 4.5%, 
equivalent to an equity duration of approximately 2.25 years. As interest 
rates decline, the combination of “fixed” rate funding and higher expected 
prepayment rates (negative convexity) results in higher percentage losses. 
“Locked” funding costs, in combination with the extension of portfolio assets 
(lower prepayments), result in higher earnings and value in a “selloff.” 

If rates decline 150 basis points, the market value of equity is expected to 
decline by 18.6% and net income is projected to drop 24.3%. If interest rates 
increase by 150 basis points, market values rise by 14.2% and net income 
increases by 20.4% (a return on asset of 98 basis points). One can draw 
the conclusion that the assets chosen on a “micro” basis when aggregated 
result in a “macro” position that meets return expectations. Supporting this 
hypothesis is a three-year forecasted increase in equity from 6% to 7% of 
total assets (generated by internal earnings) and 14%–18% ROEs across 
most interest rate shocks. 
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Table 46: Asset/Liability Model 

$ in Billions 
Balance Sheet –200 BPs –150 BPs –100 BPs –50 BPs Current +50 BPs +100 BPs +150 BPs +200 BPs

Assets 

Fixed-Rate Assets $3.56 $3.94 $4.59 $5.86 $7.25 $8.12 $8.40 $8.53 $8.77 

Fixed-Rate Securities – – – – – – – – –

Adjustable-Rate Assets $61.48 $62.01 $60.77 $60.18 $58.70 $57.81 $57.69 $57.53 $57.53 

Adjustable-Rate Securities – – – – – – – –

Fed Funds $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 

Non-Earning – – – – – – – – 

Total Assets $70.04 $70.95 $70.36 $71.04 $70.95 $70.93 $71.08 $71.06 $71.30

Liabilities 

Demand Deposits $8.00 $8.00 $8.00 $8.00 $8.00 $8.00 $8.00 $8.00 $8.00 

Savings Accounts – – – – – – – – –

Fixed Deposits $25.00 $25.00 $25.00 $25.00 $25.00 $25.00 $25.00 $25.00 $25.00 

Variable Deposits $5.16 $5.16 $5.16 $5.16 $5.16 $5.16 $5.16 $5.16 $5.16 

Medium-Term Notes $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 

Repurchase Agreements $22.48 $23.17 $22.43 $22.98 $22.83 $22.72 $22.81 $22.71 $22.88 

Other (Payables) – – – – – – – – –

Total Liabilities $65.64 $66.33 $65.59 $66.14 $65.98 $65.88 $65.96 $65.87 $66.04

Equity 

Common Stock $4.40 $4.62 $4.78 $4.90 $4.97 $5.05 $5.12 $5.19 $5.26 

Preferred – – – – – – – – –

Subordinated Debt – – – – – – – – –

Total Equity $4.40 $4.62 $4.78 $4.90 $4.97 $5.05 $5.12 $5.19 $5.26 

Total Liabilities & Equity $70.04 $70.95 $70.36 $71.04 $70.95 $70.93 $71.08 $71.06 $71.30

Ratio Analysis 

Equity % of Total Assets 6.29% 6.51% 6.79% 6.90% 7.00% 7.12% 7.20% 7.30% 7.38% 

Equity % of Risk-Based Assets 13.86% 14.35% 14.98% 15.23% 15.48% 15.75% 15.93% 16.16% 16.33% 

Liquidity % 7.14% 7.05% 7.11% 7.04% 7.05% 7.05% 7.03% 7.04% 7.01% 

Asset Yield 4.96% 5.39% 5.80% 6.18% 6.51% 6.83% 7.14% 7.44% 7.74% 
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$ in Billions 
Balance Sheet –200 BPs –150 BPs –100 BPs –50 BPs Current +50 BPs +100 BPs +150 BPs +200 BPs

Cost of Funds 3.60% 3.83% 4.09% 4.33% 4.58% 4.82% 5.07% 5.31% 5.56% 

Spread 1.36% 1.56% 1.71% 1.85% 1.93% 2.01% 2.07% 2.13% 2.19% 

Fee Income 0.13% 0.13% 0.13% 0.13% 0.13% 0.13% 0.13% 0.13% 0.13% 

Operating Expenses 0.70% 0.73% 0.77% 0.79% 0.81% 0.82% 0.82% 0.82% 0.81% 

Pre-Tax Income 0.79% 0.95% 1.07% 1.19% 1.26% 1.33% 1.39% 1.45% 1.51% 

After-Tax Income 0.51% 0.62% 0.70% 0.77% 0.82% 0.86% 0.90% 0.94% 0.98% 

Return on Equity 11.64% 13.39% 14.60% 15.75% 16.45% 17.12% 17.65% 18.11% 18.60% 

Net Income After Tax $ (MM) $0.513 $0.619 $0.697 $0.772 $0.817 $0.864 $0.904 $0.940 $0.979

Net Income Sensitivity –37.28% –24.31% –14.68% –5.59% 0.00% 5.73% 10.56% 14.97% 19.76% 

Market Value $3.43 $3.84 $4.20 $4.50 $4.72 $4.92 $5.08 $5.25 $5.39

Market Value Sensitivity –27.40% –18.55% –10.90% –4.63% 0.00% 4.15% 7.75% 11.22% 14.22% 

Assets Liabilities Equity 
10.2% Fixed-Rate Assets 11.3% Demand Deposits 7.0% Common Stock

0.0% Fixed-Rate Securities 0.0% Savings Accounts 0.0% Preferred

82.7% Adjustable-Rate Assets 35.2% Fixed Deposits 0.0% Subordinate Debt

0.0% Adjustable-Rate Securities 7.3% Variable Deposits 7.0% Total Equity

7.0% Fed Funds 7.0% Medium-Term Notes 100.0% Total Liabilities & Equity

0.0% Non-Earning 32.2% Repurchase Agreements

100.0% Total Assets 0.0% Other (Payable)

93.0% Total Liabilities
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Asset/Liability Report 
 l Market and Credit Risk Identification and Mitigation — Higher prepay-

ment rates limit gains as rates fall; lower prepayment rates increase 
losses as rates rise. Credit risk is an additional risk facing the portfolio 
manager. The banker has a “recourse” position in the loan to the extent 
that losses exceed the borrower’s equity. To the extent that the portfolio 
losses are lower than the cost of guarantees (had loans been sold into 
the secondary market), the banker is the victor; if losses exceed credit 
enhancements, the portfolio manager loses. A larger balance sheet 
increases liquidity risk, as bank deposit and wholesale liability sources 
may be insufficient to meet funding requirements, resulting in market 
share loss, market value losses, and/or loan sales. 

 l Market Value of Equity and Net Interest Income Sensitivity — The 
market value volatility of residential loans is less than that of a loan 
servicing intangible. When prepayments occur, a whole loan owner 
receives the original loan amount; a loan servicing investor loses all 
future cash flow. Prepayments above and below expectations (resulting 
from interest rate change) account for the majority of portfolio price 
risk. Unfortunately, no funding vehicle perfectly offsets the mortgage 
prepayment option to eliminate net income risk. The risk manager’s 
best strategy is a risk-neutral position matching the duration of assets 
and liabilities and/or creating significant spread income (and equity) to 
justify a “mismatch” in duration. 

 l Return on Economic Capital — Calculated returns on equity range from 
13% to 19% on leverage capital (6%). Risk-based capital exceeds require-
ments in all interest rate shocks. The returns on equity for the portfolio 
manager are slightly lower than that calculated for the mortgage banking 
operation, but the profile of returns is considerably less volatile. 

 l Funding: Best Execution and Risk Alternatives — Retail transaction 
accounts, certificates of deposit, repurchase agreements, medium-term 
notes, and advances provide financing. Alternatively or opportunisti-
cally, managers can extend or shorten funding (retail or wholesale) 
with various instruments, including swaps and/or options, to achieve 
lower costs or a desired equity duration. 
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Case 3: The Bank Holding Company and  
Mortgage Banking Subsidiary 
This analysis is a hybrid of Case 1 and Case 2. The business owner has 
the option of utilizing the secondary market for sale (mortgage bank) or 
retaining originated assets in portfolio (bank). The question becomes, can 
we develop a “best-execution filter” that results in the higher risk-adjusted 
returns for a bank holding company? Is the combination of a bank portfolio 
(and associated net interest spread) and a mortgage banking business a 
better model than its individual parts? The operating and marketing advan-
tages are powerful. The firm can now offer a full line of products and has 
an execution platform for all funded loans. Fixed costs are spread across a 
larger production franchise, and all borrowers can be solicited. 

The capital required of each entity offers both opportunity and restriction. 
The equity required for loan servicing “intangibles” is significant, as high 
as 100 percent. However, inventory held for sale (normally, fixed-rate loans) 
is highly leveraged, offering a great opportunity for a margin-disciplined 
mortgage banker. Portfolio managers must adhere to leverage and risk-
based capital. Banker’s equity is measured against total assets (leverage) 
and inherent credit risk (risk-based capital). First-lien residential loans, 
characteristically small in unit size, provide great diversity and low overall 
loss expectancy, requiring minimal risk-based capital. Second-lien loans 
have higher loss severity and higher risk-capital requirements. 

A bank holding company specializing in residential loan production might 
have the following structure and strategic and financial plan. 

Structure
 l Bank balance sheet of $70 billion focused on the funding of adjustable-

rate loans originated by the mortgage company. 

 l Annual production of $36 billion fixed- and adjustable-rate prime 
home loans. Fixed-rate loans are sold into the secondary market, and 
adjustable-rate loans are funded by the portfolio (bank). 

 l Loan servicing operation that processes all secondary market and 
portfolio loans. 
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Strategic and Financial Plan
 l Deposits are 50% retail and 50% wholesale. Retail is 90% time deposit 

and 10% transaction accounts. Wholesale funding includes medium-
term notes, FHLB advances, and repurchase agreements. 

 l The required return on invested capital is 17%, and management 
requires net interest income to vary less than 15%. 

 l Operating costs are 80–100 basis points of total assets, with fee income 
generation of 20–40 basis points of total assets. 

 l Loan losses, in yield terms, are 20–30 basis points for first-lien loans 
and 175 basis points for second-lien loans. 

Table 47 reflects net income, allocated capital, and expected returns on 
capital for each of the bank holding company business units and for the 
organization as a whole. In addition, a lower net income scenario that 
assumes that loan servicing cannot be “written up” (fails hedge accounting) 
is included. 

Portfolio net income is less volatile than loan servicing and production 
income. Loan servicing income is volatile because the firm is required to 
pass market value losses or gains through earnings. Production income 
varies, as origination volumes range from $60–$70 billion in a rally to 
$20–$30 billion in a sell-off. Capital allocation is determined based on 
15.67× leverage (6% Tier 1) for the portfolio, 5× leverage for the loan servic-
ing portfolio, and 12× leverage for warehouse lending. 

How did we achieve an aggregate value and income profile with limited vari-
ability? Production and loan servicing returns are highly variable but are 
generally offsetting, with some downside exposure in higher interest rate 
environments. The bank portfolio is designed to perform better in higher 
interest rate environments. Combined returns on equity range from 16% 
to 19% across interest rate shocks. If we fail hedge accounting and cannot 
increase the value of loan servicing, ROEs are still adequate, at 15%–17%. 

Given potential earnings volatility, why would the mortgage banking profile 
ever be chosen over that of a bank portfolio? For one, unit operational costs 
will be lower for loan origination outfits that offer fixed-rate (non-portfolio) 
and adjustable-rate (portfolio) loans. Second, small to medium-sized institu-
tions may not have capital or portfolio funding capability. 
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Table 47: Bank Holding Company — Residential Loan Assets 

Interest Changes –200 BPs –150 BPs –100 BPs –50 BPs Current +50 BPs +100 BPs +150 BPs +200 BPs

Net Income 
Banking Net Income $512.7 $618.7 $697.4 $771.7 $817.4 $864.3 $903.7 $939.8 $979.0 

Loan Servicing Net 
Income 

$82.4 $(0.3) $(89.6) $(63.2) $8.8 $29.7 $56.1 $41.0 $61.0 

Production Net Income $214.5 $214.5 $175.8 $109.7 $58.5 $38.5 $22.6 $16.3 $16.3 

Total Net Income $809.6 $832.9 $783.6 $818.2 $884.7 $932.4 $982.4 $997.0 $1,056.2 

Net Income % Change 
Banking Net Income –37.28% –24.31% –14.68% –5.59% 0.00% 5.73% 10.56% 14.97% 19.76% 

Loan Servicing Net 
Income 

835.79% –103.58% –1117.99% –817.26% 0.00% 237.17% 537.22% 365.16% 592.93% 

Production Net Income 266.67% 266.67% 200.53% 87.47% 0.00% –34.22% –61.33% –72.22% –72.22% 

Total Net Income –3.53% –0.75% –6.63% –2.50% 5.42% 11.11% 17.07% 18.81% 25.86% 

Allocated Capital
 Banking $ 4,402.9 $ 4,619.1 $ 4,777.2 $ 4,900.4 $ 4,969.4 $ 5,049.5 $ 5,119.6 $ 5,188.1 $5,261.8 

Loan Servicing $165.1 $165.1 $165.1 $165.1 $165.1 $165.1 $165.1 $165.1 $165.1

Production $346.2 $346.2 $346.2 $346.2 $346.2 $346.2 $346.2 $346.2 $346.2

Total Capital $ 4,914.1 $ 5,130.4 $ 5,288.4 $ 5,411.7 $ 5,480.6 $ 5,560.8 $ 5,630.9 $ 5,699.4 $5,773.1 

Return on Capital
 Banking 11.64% 13.39% 14.60% 15.75% 16.45% 17.12% 17.65% 18.11% 18.60%

 Loan Servicing 49.91% –0.19% –54.29% –38.25% 5.33% 17.98% 33.98% 24.81% 36.96%

 Production 61.97% 61.97% 50.79% 31.68% 16.90% 11.12% 6.53% 4.69% 4.69% 

Total Capital 16.47% 16.23% 14.82% 15.12% 16.14% 16.77% 17.45% 17.49% 18.30% 

Total Net Income 
(HAcctg) 

$736.0 $832.9 $783.6 $818.2 $884.7 $911.6 $935.1 $964.9 $1,004.0

Total Capital (HAcctg) 14.98% 16.23% 14.82% 15.12% 16.14% 16.39% 16.61% 16.93% 17.39%

Asset/Liability Report 
 l Market and Credit Risk Identification and Mitigation — Enumerated 

in the previous asset/liability summaries, the following market and 
credit risks exist: 
≤ Prepayment risk to the extent that borrowers refinance existing 

loans 
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≤ Fallout risk to the extent that loan commitments are cancelled 
≤ Credit risk in the event of default 
≤ Funding risk, if liquidity concerns arise 
≤ Market risk to the extent that interest rates change 

 l Market Value and Net Income Sensitivity — By combining the mort-
gage banking and banking business models, we were able to create an 
expected earnings profile that performs consistently in many interest 
rate scenarios. We get to a “flat” bottom line in a roundabout manner, 
combining highly variable but “internal hedged” production and loan 
servicing profiles with that of a loan portfolio skewed to higher net 
income as rates rise. 

 l Returns on Economic Capital — We achieve respectable returns in all 
interest rate cases at 6% leverage capital. Risk-based capital require-
ments are met as well. Expected returns range from 15% to 19% ROE. 

 l Funding: Best Execution and Risk Alternatives — Funding for our 
mortgage banking operation (warehouse production lines and loan 
servicing) is assumed to be 100% wholesale. Bank liabilities are 
predominately time deposits and wholesale sources including medium-
term notes and FHLB advances. The loan servicing hedge is high in 
notional (contractual balances) but a small balance sheet item. The 
bank relies on matched funding to control market risk exposure. 

Summary
Chapter 6 leverages all our previous analyses to construct a standalone 
mortgage bank, a standalone bank portfolio, and a bank holding company 
that controls and operates both business units. The mortgage banking 
enterprise consists of a production unit and a loan servicing operation. The 
financial profiles of production and loan servicing are volatile yet comple-
mentary. The mortgage portfolio funds adjustable-rate loan originations 
with short-term financing. The result is a consistent income spread across 
many interest rate scenarios. Loan pricing and portfolio investment models 
illustrate expected production margins and net interest income. The bank 
holding company combines the benefits of mortgage banking and banking 
operations. The combined entity offers a complete product line of residential 
mortgages that creates scale, builds a complementary income stream via 
spread and “gain-on-sale” revenue, and provides diversified funding. 
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Appendix A

2005 Residential Mortgage  
Market Statistics 

Mortgage-related investments are the largest segment of outstanding public 
and private bond market debt. At September 30, 2005, the breakout of 
$24,156.4 (billion) bond market debt was: 

Municipal $2,171.8
Treasury $4,066.1 
Mortgage	 $5,183.8	
Corporate $4,982.2
Agency $2,555.7
Money Market $3,274.2 
Asset	Backed	 $1,922.6	

Residential mortgage loans are secured by single-family residences including 
one- to four-family homes, multifamily properties in the form of detached 
structures, planned unit developments, condominiums, and apartments. 
Mortgage originators commonly aggregate mortgages in pools for sale into the 
secondary market. The pools imply a Federal National Mortgage Association 
(Fannie Mae), Federal Home Loan Mortgage Corporation (Freddie Mac), 
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Government National Mortgage Association (Ginnie Mae), or Federal Home 
Loan Bank (FHLB) guarantee against borrower losses. 

Fannie Mae and Freddie Mac insure issuer pools via “swap” transactions, 
where a purchased pool is exchanged for a marketable security. Fannie Mae 
refers to this structure as a swap program, while Freddie Mac refers to it 
as a guarantor program. Both agencies also buy individual loans and loan 
participations (Freddie Mac for their internal portfolio) and issue MBSs via 
those purchase programs. Ginnie Mae pass-through securities are issued 
under two programs, GNMA I and II. The underlying loans of a GNMA 
I security must be identical and issued by the same entity. The GNMA II 
program allows multi-issuer pools, and the mortgage interest rates of the 
loans comprising the pools need not be the same. 

Private-label securities include non-conforming prime, Alternative A, 
subprime, and home equity production. Financial institution portfolio hold-
ings include any mortgage origination held in whole loan form. 

At the end of 2005, $9,152.2 (billion) one- to four-family mortgage loans 
outstanding were apportioned as follows: 

Ginnie Mae MBS $  406.5
Freddie Mac PC $1,320.5
Fannie Mae MBS $2,134.0
Non-Agency MBS $1,587.4
Portfolio Holdings $3,703.6 

Mortgage originations in 2005 by product percentage were as follows: 

FHA/VA 2.8%
Conventional Conforming 35.9%
Jumbo Prime 18.0%
Subprime 20.1% 
Alt A  10.7% 
Home Equity Lines  12.5% 
Total  100.0% 
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Adjustable Rate  48.7% 
Refinances  48.2% 

Mortgage rates and adjustable-rate mortgage indices as of December 31, 
2005 were as follows: 

30-Year Fixed Rate (Conforming) 6.167% (2.125 points)
15-Year Fixed Rate (Conforming) 5.750% (1.375 points)
1-Year Adjustable (Conforming) 5.417% (1.375 points)
3/1 ARM (Conforming) 5.708% (1.375 points)
5/1 ARM (Conforming) 6.167% (1.375 points) 
30-Year Fixed (Non-Conforming) 6.375% (1.375 points)
15-Year Fixed (Non-Conforming) 6.000% (1.375 points)
1-Year Adjustable (Non-Conf) 5.083% (1.375 points) 
1-Year Treasury 4.580%
1-Year LIBOR 4.951%
6-Month Treasury 4.590%
6-Month LIBOR 4.823%
11th District Cost of Funds 3.296% 





Appendix B

Financial Calculations 

Mortgage Loan and Security Valuation 
Macaulay Duration (MD) = average maturity of cash flows 
MD = (summation (t0..tn) (pv(cash flows) * t(0–n))/(summation (t0..tn) (pv(cash flows)) 

Modified Duration (D) =
D = Macaulay Duration / (1 + y/2) 

Effective Duration (ED) = 
ED = (V(1) – V(2)) / (2 * V(0) * V©) 

Effective Convexity (EC) =
EC = (V(2) + V(1) – 2 * (V(0))) / (2 * V(0) * (V© ^2)) 

where, 
V(1) = price if yields decline by V© 
V(2) = price if yields increase by V©
V(0) = initial price 
V© = change in yield 

Bond-Equivalent Yield = y 
y = 200 ((1+ r/1200) ^ 6 –1) 
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Monthly Yield = r 
r = 1200 ((1+ y/200) ^ (1/6) –1) 
Constant Prepayment Rate (CPR) = 
CPR = 1– (1– SMM) ^ 12 
Single-Month Mortality (SMM) = 
SMM = 1– (1–CPR) ^ (1/12) 
Public Security Association Prepayment Rate (PSA) = If n <= 30, CPR = 6% * (n/30) * 
(PSA%/100) If n > 30, CPR = 6% * (PSA%/100) 

Black–Scholes Pricing Formulas 
Call Premium = (e ^ –(r * t)) ((Ue ^ht)( N(D1) – E * N(D2))) 

Put Premium = (e ^ –(r * t)) (((Ue ^ht)( N(D1) –1) – (E * N(D2)–1))) 

Call Delta = (e ^ ((h – r) ^ t)) N(D1) 
Put Delta = (e ^ ((h – r) ^ t)) (N(D1) – 1 

Gamma = (e ^ ((h – r) ^ t))/(U * v * (t^(1/2)) N(D1) 

Call Theta = e ^ (–r * t) / (2 * (t ^ (1/2) * N(D1) + U * (e ^ (h * t)) * (h–r) * N(D1) + E * r * N(D2)) 

Put Theta = e ̂  (–r * t) / (2 * (t ̂  (1/2) * (N(D1) – 1) + U * (e ̂  (h * t)) * (h–r) * N(D1) + E * r * (N(D2) – 1)) 

Vega = U * (t ^ (1/2)) * (e ^ ((h – r) ^ t)) N(D1) 

Where, 
U = Underlying security, commodity, or futures price 
E = Strike price 
t = Time to expiration 
v = Price volatility 
r = Short-term interest rate 
h = Holding cost factor 
n(D1) = Normal probability distribution function at x 
N(D2) = Cumulative normal distribution function at x 

D1 = ((Ue ^ht)/E) / (v * (t ^ (1/2))) + .5 * v * (t ^ (1/2)) 

D2 = D1 – v * (t ^ (1/2)) 
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Loan Servicing Valuation 
(First-month calculations) 

Base Servicing Income = Base Servicing Fee * Unpaid Principal Balance

Excess Servicing Income = Excess Servicing Fee * Unpaid Principal Balance 

Late-Charge Fee Income = Loan Count * Delinquency %/12 * Late Fee Charge * Loan Payment 

Tax & Insurance 
Escrow Income = T & I Monthly Payment * T & I Cash Flow Multiplier * (1 + T & I 

Growth Rate) * (T & I Earnings Rate)/12 * Loan Count 

Principal & Interest 
Float Income = Principal & Interest Payment * Float Days/365 * Principal & 

Interest Earnings Rates 

Prepayment Float = Principal Balance * CPR/12 * Prepay Days/365 * Prepayment 
Earnings Rate

Ancillary Income = Loan Count * Income per Loan/12 

Servicing Costs = Loan Count * Servicing Cost per Loan * (1 + Inflation Rate)

Foreclosure Cost = Unpaid Principal Balance * Annual Foreclosure Rate/12 + Loan 
Count * Annual Foreclosure Rate/12 * Administrative Cost of 
Foreclosure 

Principal & Interest 
Advance = Advance Pay Rate * P & I Advance Days/365 * Unpaid Principal 

Balance * Principal & Interest Constant 

Delinquency Advance =  Advance Pay Rate * Delinquency Advance Days/365 * Unpaid 
Principal Balance * Delinquency % 

Conversion Costs =  Loan Count * Conversion Cost Per Loan 

Net Present Value =  NPV(Base Servicing Income + Excess Servicing Income + 
Late-Charge Fee Income + Tax & Insurance Escrow Income + 
Ancillary Income + P & I Float Income + Prepayment Float 
Income – Servicing Cost – Foreclosure Cost – Principal & 
Interest Advances – Delinquency Advances) – Conversion 
Costs – NPV(Amortization * (Book Value)) * (1– Tax Rate) + 
NPV(Amortization) * (Book Value) 
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Loan Servicing Assumptions 
State Related Investor Related

State
T & I 

Multiple

Escrow 
Payment 

Rate

Forecl. 
Time 
Mos. Investor Type

P & I 
Days

Prepay 
Days

Interest 
Lost 
Days 

AK 6.50 0.00% 3 FHLMC Gold 13 4 0
AL 6.50 0.00% 13 FHLMC Net Yield 28 4 0
AR 6.50 0.00% 4 FNMA Actual/Actual 0 0 0
AZ 4.25 0.00% 3 FNMA Express 13 4 5
CA 4.50 2.00% 4 FNMA MBS 13 23 5
CO 6.50 0.00% 5 GNMA I MBS 10 20 2
CT 4.25 5.25% 5 GNMA II MBS 14 24 2
DC 4.25 0.00% 2 Residential Portfolio 15 0 0
DE 6.50 0.00% 3 Private MBS 15 25 5
FL 6.50 0.00% 5 Private Whole Loan 15 25 0
GA 6.50 0.00% 2
HI 4.25 0.00% 3 Loan-Type Related
IA 4.25 5.25% 11

Loan Type
Servicing 
Cost/Ln

Admin 
Cost Forecl.

Recourse 
Y/NID 4.25 0.00% 5

IL 4.25 0.00% 7 30-Year Fixed Rate $50 $500 N
IN 4.25 0.00% 8 30-Year Fixed Rate (MI) $55 $500 N
KS 4.25 0.00% 13 30-Year Govt (FHA) $60 $1,500 N
KY 6.60 0.00% 6 30-Year Govt (VA) $60 $750 Y
LA 6.50 0.00% 2 Adjustable (Short-Term) $75 $500 N
MA 3.13 2.00% 3 Adjustable (Hybrid) $65 $500 N
MD 6.50 3.00% 2 Buydown $65 $500 N
ME 6.50 3.00% 6 30-Year Fixed Private $50 $500 Y
MI 4.25 0.00% 8 Private Hybrid $65 $500 Y
MN 4.50 5.00% 8 Private Neg ARM $80 $500 Y
MO 6.50 0.00% 2 Second-Lien $125 $100 Y
MS 6.50 0.00% 2
MT 4.25 0.00% 5
NC 6.50 0.00% 2
ND 6.50 0.00% 5
NE 4.25 0.00% 5
NH 6.50 5.00% 2
NJ 3.13 0.00% 3

NM 6.50 0.00% 4
NV 4.25 0.00% 4
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State
T & I 

Multiple

Escrow 
Payment 

Rate

Forecl. 
Time 
Mos. Deliquency Related (30-Year Fixed)

NY 4.25 2.00% 4
Description

Servicing 
Cost/Ln

Advance 
DaysOH 4.25 0.00% 5

OK 6.50 0.00% 4 30 Days $75 15
OR 6.50 4.50% 5 60 Days $150 45
PA 4.50 0.00% 3 90 Days $300 75
RI 4.25 4.00% 2 Over 120 Days $500 115
SC 6.50 0.00% 6 Bankrupt/Current $1,000 0
SD 6.50 0.00% 9 Bankrupt/Delq $1,250 180
TN 6.50 0.00% 2 Foreclosure $2,500 180
TX 6.50 0.00% 2 Foreclosure $2,500 180
UT 6.50 5.25% 4
VA 4.25 0.00% 2
VT 4.25 0.00% 7
WA 4.25 0.00% 4
WI 6.50 5.25% 13
WV 4.25 0.00% 2
WY 6.50 0.00% 4
GU 4.25 0.00% 8
PR 4.25 0.00% 8
VI 4.25 0.00% 8  

General notation: 
n = period 
y = bond-equivalent yield 
r = monthly yield 
e = ln(x) 
pv = present value 
x = observation 
E(x) = mean 





 

Glossary

Accrued Interest — Interest earned but not yet paid on a security since 
the later of the security’s issue date or last record date. 

Adjustable-Rate Mortgages (ARMs) — ARMs, as well as variable-rate 
mortgages (VRMs), have an interest rate that increases or decreases over 
the life of the loan based on market conditions. The starting rate is normally 
lower than the rate offered on a fixed-rate mortgage. Changes in the inter-
est rate are determined by a financial index. The most common indices are 
LIBOR, one-year Treasury bills, the 11th District cost of funds, and the 
prime rate. 

Agency — Can refer to any of the federal agencies, Ginnie Mae, Fannie 
Mae, and Freddie Mac. 

American Option — An option that can be exercised at any time during 
its life. 

Amortizing Swap — The notional principal on a swap is amortized over 
the life of the swap. Many loans are amortized, resulting in demand for 
swap notional principal to also be amortized. 

Arbitrage — The simultaneous buying and selling of a security at two 
different prices in two different markets, resulting in profits without risk. 
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Perfectly efficient markets present no arbitrage opportunities but seldom 
exist. 

Asset/Liability Management — Managing both assets and liabilities 
simultaneously for the purpose of mitigating interest rate risk, providing 
liquidity, and enhancing the value of the bank. 

At the Money — An option in which the price of the security equals the 
exercise price. 

Average Life — The average number of years that each dollar of unpaid 
principal remains outstanding. Average life is computed as the weighted-
average time to the receipt of all future cash flows, using as the weights the 
dollar amounts of the principal paydowns. 

Bankruptcy — Insolvency proceedings under Chapter 11 of the U.S. 
Bankruptcy Code. Such proceedings normally result in either the transfer 
of ownership of the owner to creditors of the sale of residential assets or the 
distribution of the sale proceeds to the creditors and the mortgagor. 

Basis Point (bp) — In the bond market, the smallest measure used for 
quoting yields. Each percentage point of yield in bonds equals 100 basis 
points. 

Benchmark — The performance of a predetermined set of securities, used 
for comparison purposes. Such sets may be based on published indices or 
may be customized to suit an investment strategy. 

Best-Efforts Basis — A sale on the understanding of a delivery of a flex-
ible dollar amount (up to a limit) at a given rate. 

Beta — A measure of the responsiveness of a security or portfolio to the 
market as a whole. 

Bond-Equivalent Yield — The annualized (or monthly) yield on an 
instrument adjusted so as to be comparable to the yield to maturity on 
coupon-bearing securities compounded semiannually. 

Call Option — An option that gives the holder the right to buy the underly-
ing security at a specific price for a certain, fixed period of time. 

Callable Bond — A bond that can be “called” by the issuer before the 
bond matures. The power to call a bond gives the issuer a way to respond 
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to falling interest rates. Callable bonds often pay higher rates than noncall-
able bonds to compensate for the uncertainty. 

Cap — A term used in interest rate derivative parlance to represent an 
instrument that has a payoff if interest rates go above a preset level. The 
level is known as the “cap strike” and need not be a constant. For example, 
a 4% strike, five-year maturity, three-month LIBOR cap would pay a 
quarterly rate, calculated as the difference (LIBOR – 4%) whenever the 
difference was positive. The difference is multiplied by the notional amount 
of the cap to calculate the payout, quarterly, for five years. 

Certificate of Deposit (CD) — A time deposit with a specific matu-
rity evidenced by a certificate. Large-denomination CDs are typically 
negotiable. 

Collar — The combination of a short cap and a long floor. 

Collateralized Bond Obligation (CBO) — An investment-grade bond 
backed by a pool of lower-rated debt obligations. Non-investment-grade 
issues are tranched with varying credit quality, offering sufficient diversifi-
cation (and subordination) to create investment-grade classes. 

Collateralized Debt Obligation (CDO) — An investment-grade security 
backed by a pool of bonds, loans, and other assets. CDOs do not specialize 
in one type of debt. CDOs are unique in that they represent different types 
of debt and credit risk, which, when evaluated in aggregate, offer a lower 
degree of risk. 

Collateralized Mortgage Obligation (CMO) — A type of mortgage-
backed security that creates separate pools of pass-through rates for 
different classes of bondholders with varying maturities, called tranches. 
The repayments from the pool of pass-through securities are used to retire 
the bonds in the order specified by the bonds prospectus. 

Commodity — Those items of trade that underlie futures contracts, such 
as financial instruments, currencies, stock indices, etc. 

Conventional Mortgage — A mortgage that falls within Fannie Mae 
guidelines and covers loans up to a predetermined amount. 

Convexity — A measure of the curvature in the relationship between bond 
prices and bond yields. Positive convexity corresponds to duration expansion 
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(opens upward) as interest rates decline and contracts as interest rates rise. 
Negative convexity corresponds to duration contraction (opens downward) 
as interest rates decline and expands as interest rates increase. 

Correlations — A statistical measure of how two securities move in rela-
tion to each other. 

Cost of Funds Index — This index is the annualized weighted-average 
interest paid on all the sources of funds by savings institutions that are 
members of the Federal Home Loan Banks. 

Counterparty — A third party that enters into transaction with an inves-
tor, usually a bank or broker/dealer. 

Covariance — A measure of the degree to which the returns on two risky 
assets move in tandem. A positive covariance means that asset returns 
move together. A negative covariance means returns vary inversely. 

Credit Risk — The possibility of a loss occurring due to the financial 
failure to meet contractual debt obligations. 

Current Coupon — A bond selling at or close to par; that is, a bond whose 
coupon is close to the yields currently offered on new bonds of similar matu-
rity and credit risk. 

Default — Failure to make timely payment of interest or principal on a debt 
security or to otherwise comply with the provisions of a bond indenture. 

Delta — The ratio comparing the change in the price of the underlying 
asset to the corresponding change in the price of an associated derivative 
(option). 

Delta/Gamma-Neutral — A hedge position constructed using a combina-
tion of options, futures, and/or the underlying security that has both a net 
delta and a net gamma of zero for the combined position. 

Delta/Gamma/Vega-Neutral — A hedge position constructed using a 
combination of options, futures, and/or the underlying security that has a 
net delta, gamma, and vega each equal to zero for the combined position. 

Delta Hedging — An options strategy that aims to reduce the risk associ-
ated with price movements in the financial security assets by offsetting long 
and short positions. This strategy is based on the change in premium (price 
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of the option) caused by a change in the price of the underlying security. The 
change in premium for each basis-point change in price of the underlying 
is the delta, and the relationship between the two movements is the hedge 
ratio. 

Derivative — A financial instrument, such as an option, or future, whose 
value is derived in part from the value and characteristics of the underlying 
security. 

Discount Coupon — A coupon selling below par. 

Due Diligence — The process of reviewing and assessing a seller’s perfor-
mance, management team, and processes. 

Dynamic Hedge — An investment strategy, often associated with portfolio 
insurance, in which an asset is hedged by selling a short position in such a 
manner that the position is adjusted frequently and simulates a protective 
put. Other option positions can also be created using dynamic hedging. 

Effective Duration — A duration calculation for bonds with embedded 
options. Effective duration takes into account that expected cash flows will 
fluctuate as interest rates change. 

Eurodollars — U.S. dollars deposited in a U.S. bank branch or a foreign 
bank located outside the United States. 

European Option — An option that can be exercised only when it 
expires. 

Extension Risk — The risk that the average life of the security or period 
in which the investor receives cash flows becomes longer. As interest rates 
increase mortgagors will not exercise their option to refinance. 

Fallout — The percentage of loans from a mortgage pipeline that do not 
close. 

Fat Tails — A term used in statistics to describe a higher probability 
of the occurrence of extreme events than that prescribed by a normal 
distribution. 

Federal Deposit Insurance Corporation (FDIC) — A federal institu-
tion that insures bank deposits — currently, up to $100,000. 
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Federal Funds — Non-interest-bearing deposits held by member banks 
at the Federal Reserve. Used to denote immediately available funds in the 
clearing sense. 

Federal Home Loan Banks (FHLB) — The institutions that regulate 
and lend to savings and loan associations. The Federal Home Loan Banks 
play a role analogous to that played by the Federal Reserve Banks for 
member commercial banks. 

Federal Home Loan Mortgage Corporation (Freddie Mac, or 
FHLMC) — A congressionally chartered institution that buys mortgages 
from lenders and resells them as securities on the secondary mortgage 
market. 

Federal Housing Administration (FHA) — A division of the Department 
of Housing and Urban Development, whose business includes insuring resi-
dential mortgage loans under a nationwide system. 

Federal National Mortgage Association (Fannie Mae, or FNMA) —  
A congressionally chartered institution that buys mortgages from lenders 
and resells them as securities on the secondary mortgage market. 

FICO Score — A standard credit score that makes up a substantial portion 
of a credit report that credit bureaus sell to lenders so they can assess an 
applicant’s credit risk and whether to extend them credit. It is an acronym 
for the creators of the FICO, Fair Isaac Corporation. 

Financial Future — A financial contract obligating the buyer to purchase 
an asset (or the seller to sell an asset), such as a physical commodity of a 
financial instrument, at a predetermined future date and price. Futures 
contracts detail the quality and quantity of the underlying asset; they are 
standardized to facilitate trading on a futures exchange. Some futures 
contracts may call for physical delivery of the asset, while others are settled 
in cash. The futures markets are characterized by the ability to use very 
high leverage relative to stock markets. For purposes of hedging mortgage 
production, Treasury futures are predominant. 

Financial Risk — The risk that a company will not have adequate cash 
flow to meet financial obligations. 

Fixed-Rate Mortgages (FRMs) — Allow borrowers to fully amortize a 
mortgage by making equal monthly payments of principal and interest to 
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the lender at a predetermined term, usually 15 to 30 years. The interest rate 
never changes, and borrowers can budget for the payments with certainty. 

Floor — A term used in interest rate derivative parlance to represent an 
instrument that has a payoff if interest rates go below a preset level. The 
level is known as the “cap strike” and need not be a constant. For example, 
a 4% strike, five-year maturity, three-month LIBOR cap would pay a 
quarterly rate, calculated as the difference (4% – LIBOR) whenever the 
difference was positive. The difference is multiplied by the notional amount 
of the cap to calculate the payout, quarterly, for five years. 

Forward Contract — A cash market transaction in which contract deliv-
ery is deferred until after the loan is made. Although the delivery is in the 
future, the price is determined at the initial trade date. 

Gamma — The rate of change for delta with respect to the underlying 
asset’s price. 

Government National Mortgage Association (Ginnie Mae, or GNMA) —  
A wholly owned U.S. government corporation within the U.S. Department 
of Housing and Urban Development (HUD). The main focus of Ginnie Mae 
is to ensure liquidity for U.S. government-issued mortgages, including 
those insured by the Federal Housing Administration (FHA), the Veterans 
Administration (VA), and the Rural Housing Administration (RHA). The 
majority of mortgages securitized as Ginnie Mae mortgage-backed secu-
rities are those guaranteed by FHA, which are typically mortgages for 
first-time homebuyers and low-income borrowers. 

Government-Sponsored Enterprise (GSE) — A privately held corpora-
tion with public purposes created by the U.S. Congress to reduce the cost 
of capital for certain borrowing sectors of the economy. Members of these 
sectors include students, farmers, and homeowners. 

Haircut — The margin or difference between the actual market value of a 
security and the value assessed by the lending side of a transaction. 

Hedge — To reduce risk by taking a position in equal and opposite instru-
ments to an existing position or by shorting a security similar to the one in 
which a long position has been established. 

Hedge Fund — Generally a pooled investment vehicle that is privately 
organized and administered by investment management professionals and 
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not widely available to the public. Many hedge funds share a number of char-
acteristics: they hold long and short positions, employ leverage to enhance 
returns, pay a performance or incentive fee to their hedge fund managers, 
have high minimum requirements, target absolute rather than relative 
returns, and/or may be organized offshore. In addition, hedge funds are 
generally not constrained by legal limitations on their investment discretion 
and can adopt a variety of trading strategies. The manager will often have 
capital, or that of his or her principals, invested in the hedge fund. 

Hedge Ratio — The ratio of options or futures to a spot position that 
achieves an objective such as minimizing or eliminating risk. 

Implied Volatility — The standard deviation of return on the underlying 
security obtained when the market price of an option equals the price given 
by an option pricing model. 

Institutional Investors — Organizations that invest, including insurance 
companies, depository institutions, pension funds, investment companies, 
mutual funds, and endowment funds. 

Interest Rate Risk — The risk that an investment’s value will change due 
to a change in the absolute level of interest rates, in the spread between two 
rates (basis or spread risk), in the shape of the yield curve, or in any other 
interest rate relationship. 

Intrinsic Value — For a call (put) option, the greater of zero or the differ-
ence between the security (exercise) price and the exercise (security) price. 

Leverage — Financial leverage is the degree to which an investor or busi-
ness is using borrowed money, measured by the debt/equity ratio. 

LIBOR — The London Interbank Offered Rate on Eurodollar deposits 
traded between banks. 

Liquidity — The ability to convert an asset to cash quickly. 

Macaulay Duration — The weighted-average term to maturity of the cash 
flows from a bond. The weight of each cash flow is determined by dividing 
the present value of the cash flow by the price. 

Margin — A certain amount of assets (or monies) that must be deposited in 
a margin account in order to secure a portion of a party’s obligations under 
a contract. 
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Marketability — The degree to which an asset or security can be bought 
or sold in the market without affecting the asset’s price. 

Match Fund — A bank is said to match fund a loan or other asset when it 
does so by making a retail or wholesale liability the same. 

Modified Duration — The measurable change in the value of a security 
in response to a change in interest rates. 

Monte Carlo Simulation — A method for simulating random interest rate 
paths. This type of simulation is commonly used in OAS models. 

Mortgage — A loan secured by the collateral of some specified real estate 
property that the borrower is obliged to pay back with a predetermined set 
of payments. 

Mortgage-Backed Security (MBS) — An investment instrument that 
represents ownership of an undivided interest in a group of mortgages. 
Principal and interest from the individual mortgages are used to pay inves-
tors’ principal and interest on the MBS. 

Mortgage Banker — A company, individual, or institution that originates, 
sells, and services mortgage loans. 

Mortgage Broker — The party between a homebuyer and a lender with 
the goal of originating a mortgage loan. The broker draws from a pool of 
various lenders to find the right match. 

Mortgagee — An entity that lends money to a borrower for the purpose 
of purchasing a piece of real property. By accepting a mortgage on the real 
property, the lender creates security in the full repayment of the loan in the 
future. 

Mortgagor — An entity that borrows money from a lender for the purchase 
of real property. 

Negative Amortization — A loan repayment schedule where the balance 
or principal of the loan increases rather than decreases with time because 
the scheduled monthly payments do not cover the full amount required to 
amortize the loan. 

Net Coupon — The coupon paid to the investor holding an MBS. The 
difference between the gross and net coupon is the servicing and guarantee 
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fee paid to the credit enhancer. The base servicing fee is required by inves-
tors and/or accounting regulations as the minimum income allowable to 
cover the operational duties of processing loan payments. Any servicing fees 
over the base servicing fee are considered to be excess servicing fees. The 
guarantee fee reflects the insurance premium paid to the credit enhancer. 
In the event of a borrower delinquency or default, cash is paid from the 
credit enhancer to the investor. 

Operational Risk — The risk of loss due to system breakdowns, employee 
fraud or misconduct, errors in models, or natural or man-made catastrophes, 
among other risks. It may also include the risk of loss due to the incomplete 
or incorrect documentation of trades. Operational risk may be defined by 
what it does not include: market risk, credit risk, and liquidity risk. 

Option-Adjusted Spread (OAS) — The average yield spread of an MBS 
to the entire Treasury curve, taking into account the value of the prepay-
ment options embedded in the underlying mortgage collateral. An OAS 
approach quantifies the value and risk of a security by considering its 
average performance over a wide number of future scenarios. 

Option Replication — Techniques used to replicate the payoff of an 
option. These techniques might involve dynamic hedging or option repli-
cation, synthetic option creation, or using a basket of short-term options, 
futures, and a riskless asset to give a payoff pattern over time similar to a 
specific option. 

Out of the Money — A call (put) option in which the price of the asset is 
less (greater) than the exercise price. 

Periodic Gap — The gap analysis report used to measure the interest rate 
sensitivity of rate-sensitive assets and liabilities. The periods are referred 
to as “maturity buckets.” The sum of the individual gaps up to one year is 
called the cumulative gap. A positive gap denotes more rate-sensitive assets 
than liabilities; a negative gap denotes more rate-sensitive liabilities than 
assets. 

Pipeline — That period of time between giving a client the right to a home 
mortgage and selling the securitized product. 

Premium Coupon — A coupon selling above par. 
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Prepayment Risk — The uncertainty related to unscheduled prepayments 
in excess of scheduled principal repayment. The return on mortgage-backed 
securities will either increase or decrease depending on the frequency of 
prepayments and the likelihood of these prepayments being related to 
anticipated movements of interest rates. 

Price Risk — The risk that price may change due to a rise or fall in the 
going level of interest rates. 

Prime Rate — The rate at which banks lend to their best customers. 

Production Divisions — The loan manufacturing unit of a mortgage orig-
inator. Retail lending is direct to the borrower, wholesale lending utilizes 
a mortgage broker as a link to the end user, and correspondent lending 
purchases loans already funded by other producers. 

Public Securities Association (PSA) Prepayment Model — An 
assumed monthly rate of prepayment that is annualized to the outstanding 
principal balance of a mortgage loan. The PSA model assumes prepayment 
rates will change during the life of an obligation and affect the yield of the 
security. The model assumes a gradual rise in prepayments, which peak 
after 30 months. The standard increase (100 PSA) amount is .2% per month 
through month 30. 

Put Option — An option granting the holder the right to sell the underly-
ing security or currency at a certain price for a specified period of time. 

Real Estate Investment Trust (REIT) — A tax vehicle for the securi-
tization of real property and loans collateralized as real property. In order 
to qualify for REIT status, among other things, the trust must distribute 
dividends to its stockholders equal to at least 95% of its income. 

Real Estate Mortgage Investment Conduit (REMIC) — A vehicle 
created under the Tax Reform Act of 1986 for issuing mortgage-backed 
securities. REMICs may be structured as corporations, partnerships, 
trusts, or as a segregated pool of assets and will not be subject to taxation at 
the issuer level if in compliance with the requirements of the Act. A REMIC 
can hold mortgages secured by any type of real property and issue multiple 
classes of ownership interest to investors in the form of pass-through certifi-
cates or bonds. 
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Reinvestment Risk — The risk that the immediate cash flow one receives 
will need to be reinvested at fluctuating market rates. 

Repurchase Agreement — A holder of securities sells securities to an 
investor with an agreement to repurchase them at a fixed price on a fixed 
date. The security buyer in effect lends the seller money for the period of the 
agreement, and the terms of the agreement are structured to compensate 
the buyer for this. 

Risk-Adjusted Return — The return an investor requires for assuming 
the expected risk of the position or asset. 

Scenario Analysis — This is the process by which portfolio risks are 
measured by subjecting the portfolio to “what-if” market situations based 
on historical events. Another variation is stress testing, which often entails 
moving stocks, interest rates, volatilities, and other risk parameters on a 
statistical or historical basis and monitoring the performance of the portfo-
lio from such moves. 

Securities and Exchange Commission (SEC) — An agency created by 
Congress to protect investors in securities transactions by administering 
various securities acts. 

Sharpe Ratio — A key risk/reward ratio used to compare the rate of 
reward with the risk of gaining the reward. The formula is the annualized 
geometric rate of return minus the risk-free rate of return divided by the 
annualized arithmetic standard deviation. 

Spread — (1) The difference between bid and asked prices on a security. (2) 
The difference between yields on or prices of two securities of differing sorts 
or differing maturities. (3) The difference between two prices or two rates. 

Standard Deviation — A measure of the dispersion of a set of data from 
its mean. It is equal to the square root of the variance. 

Stripping — Separating the cash flow into interest and principal payments 
and selling each component individually or in combinations. Investment 
bankers strip the bonds into cash flow tranches, which refer to the various 
interest and principal payments. In other words, interest-only (IO) and 
principal-only (PO) payments are zero-coupon-type securities. Residuals 
are claims on any excess cash flow after payments to investors and admin-
istration costs have been met. 
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Subordinates — The last bond(s) of a sequential structure backed by 
whole loan collateral. The subordinate bond(s) will absorb all the default 
losses initially, and if there are no default losses, the subordinate bond(s) 
will be paid down last. 

Swap — A swap is an agreement between two parties to exchange cash 
flows in the future. The most general swap is the interest rate swap, where 
one party pays a fixed rate in exchange for a floating rate. 

Swaption — An option on a swap. The buyer of a swaption has the right 
to enter into a swap agreement by some specified date in the future. The 
writer of the swaption becomes the counterparty to the swap if the buyer 
exercises. 

Synthetic Call — A combination of a long put and a long asset, future, or 
currency that replicates the behavior of a call. It may include a short posi-
tion in risk-free bonds. 

Term Structure of Interest Rates — The relationship between interest 
rates and maturities of zero-coupon bonds. 

Theta — A measure of the rate of decline in the value of an option due to 
the passage of time. Theta can also be referred to as the time decay on the 
value of an option. 

Time Decay — The ratio of the change in an option price to the decrease 
in time to expiration. Since options are a wasting asset, their value declines 
over time. As an option approaches its expiry date without being “in the 
money,” its time value decreases since the probability of that option being 
profitable (in the money) is reduced. 

Time Deposit — Interest-bearing deposit at a savings institution that has 
a specific maturity. 

Time Value — The difference between an option’s price and its intrinsic 
value. 

To-Be-Announced (TBA) — A contract for purchase or sale of a mort-
gage-backed security to be delivered at an agreed-upon future date, but 
which does not include a specified transaction. Known as TBA because, 
as of the trade date, the seller has not yet identified certain terms of the 
contract, such as the pool number and the number of pools, to the buyer. 
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Tranches — A piece, portion, or slice of a deal or structured financing. 
This portion is one of several related securities that are offered at the same 
time but have different risks, rewards, and/or maturities. “Tranche” is the 
French word for “slice.” 

Treasury Bill — Short-term, pure-discount bonds issued by the U.S. 
government with original maturities of one year and less. 

Treasury Bond — A coupon-bearing bond issued by the U.S. government 
with an original maturity of at least 10 years. 

Treasury Note — A coupon-bearing bond issued by the U.S. government 
with an original maturity of 1 to 10 years. 

Underlying — The interest rate, currency, equity, or fixed-income instru-
ment that parties agree to exchange in a derivative contract. 

Value at Risk — A technique used to estimate the probability of portfo-
lio losses based on the statistical analysis of historical price trends and 
volatilities. 

Variance — A measure of the dispersion of a random variable around its 
mean, equal to the square of the standard deviation. 

Vega — The amount that the price of an option changes compared to a 1% 
change in volatility. 

Volatility — A statistical measure of the tendency of a market or security 
to rise or fall sharply within a period of time, denoting the extent to which 
the return of the underlying asset will fluctuate between now and the expi-
ration of the option. 

Worst-Case Analysis — A form of scenario analysis where the portfolio is 
subjected to sharp or “worst-case” market moves to determine performance 
and uncover risks. 

Yield Curve — A chart in which yield to maturity is plotted on the vertical 
axis and the term to maturity of debt instruments of similar creditworthi-
ness (usually Treasuries) is plotted on the horizontal axis. 

Yield to Maturity — The rate of return yielded by a debt security held to 
maturity when both interest payments and the investor’s capital gain or loss 
on the security are taken into account. 
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