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January 15, 1993

The Honorable Arthur J. Hill 
Assistant Secretary for Housing —

Federal Housing Commissioner 
Department of Housing and Urban Development 
Washington, DC 20410

Dear Mr. Commissioner:

We are pleased to present this report on our review of the soundness of FHA’s 
Mutual Mortgage Insurance Fund. This report presents an independent 
evaluation of the Fund’s economic net worth through the end of fiscal year 
1991, as required by the Cranston-Gonzalez National Affordable Housing Act 
(NAHA). The report presents our view of the actuarial position of the Fund, 
based on information supplied by the Department of Housing and Urban 
Development regarding the characteristics and the historical performance of the 
existing MMI Fund loan portfolio.

Our report finds that the economic value of the Fund has improved by $2.0 
billion since FY 1990 and is currently -$669 million. The capital ratio, which 
expresses economic value as a percentage of insurance-in-force is -0.20 
percent, increasing from the estimate of -0.88 percent in our FY 90 review. 
Both the economic value and capital ratio are stated as of the end of fiscal year 
1991 — before the NAHA changes to premiums were fully implemented.

The Fund is not expected to meet the FY 1992 capital ratio target established 
by the NAHA. However, it is expected to meet the FY 2000 target if the U.S. 
economy recovers as predicted by our baseline forecast. In the event of a 
prolonged downturn, the Fund may be unable to reach the FY 2000 target.

The MMI reforms adopted in the NAHA are projected to increase substantially 
the value of future business and contribute capital to the Fund. The value of 
this business, however, will not significantly affect the Fund’s value until FY 
1992. At that time — given current levels of MMI activity and expected 
economic trends -- each new year of business will add about $1.1 billion to the 
value of the Fund over and above expected economic values without the 
NAHA reforms.



The Honorable Arthur J. Hill 
January 15, 1993 
Page Two

Our analysis depends to some degree on the quality of data provided to us by 
FHA and the forecasts of economic conditions available from various 
organizations. The analysis was conducted using economic models that are by 
their nature subject to some degree of error and may not exactly predict future 
behavior. These limitations are addressed in the technical appendices.

This report was prepared with the assistance of Mr. Samuel Gutterman, FSA, 
an actuary employed by Price Waterhouse. If you have any questions about 
this report, please call Dr. Fredric Laughlin or Dr. LaVaughn Henry at (202) 
296-0800.

Very truly yours,

u.u t-. i o U i
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MMI Fund Analysis FY 1991

Executive Summary

The Cranston-Gonzalez National Affordable Housing Act (NAHA) requires an independent 

actuarial analysis of the economic net worth and soundness of the FHA’s Mutual Mortgage 

Insurance Fund. This report presents our findings with respect to this required analysis.

The purpose of our report was to estimate:

The economic value of the MMI Fund, defined as the sum of existing capital 

plus the net present value of current books of business; and

The current capital ratio, defined as the economic value divided by the total 

insurance in force.

Under our base case scenario the economic value of the MMI Fund as of the end of FY 1991 

is -$669.4 million, resulting in a current capital ratio of -0.20%.

Impact of Recent Books of Business

MMI’s historical books of business can be divided into three distinct periods on the basis of 

differences in the economic environment and internal management practices. The FY 1975 

to FY 1981 period, our baseline for estimation, was a period of significant inflation and 

consequently, low claims rates. The 1982 to 1986 period saw increases in seller financing 

and a relaxation of underwriting standards, with rising claims rates as a result. The post- 

1986 period appears to be characterized by stricter underwriting standards.

1

Our economic models estimate baseline claim curves for each book of business which are 

driven by general household mobility and underwriting standards. These curves are 

augmented by additional claims due to economic shocks (e.g., changes in inflation and 

unemployment). Based on the evidence currently available on the stricter underwriting

Price Waterhouse
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MMI Fund Analysis FY 1991

standards of the 1987 and later books, we estimate an improvement of 36% over that of the 

1975-1981 period. However, in light of lower inflation rates, higher loan-to-value ratios, 

continued rolling regional recessions, and weaker economic prospects, ultimate claims rates 

are likely to fall between the other two periods’ experience.

The economic value of the FHA Mutual Mortgage Insurance Fund depends heavily on the 

performance of the post-1986 books. As of the end of FY 1991, they accounted for 70% of 

the Fund’s insurance-in-force. However, since our historical data on these recent books is 

limited (covering five years or less), we believe it would be imprudent to draw definitive 

conclusions about the long-term performance of these books of business. Their baseline 

claim curves may or may not continue to show the same improvement over 1975-1981 in 

later policy years as mobility becomes a stronger influence than underwriting. To account 

for this uncertainty regarding the future performance of these endorsements, we ran 

sensitivity tests on alternate performance assumptions to bracket our base case. These 

assumptions are:

Superior Termination Performance

For policy years four and later, baseline claim rates are projected at 64% of 
the 1975-81 baseline rates.1

Base Case

For policy years four and later, baseline claim rates are projected at 82% of 
the 1975-81 baseline rates. This scenario assumes that these books perform 
with half the improvement estimated in the upper bound case.

Prior Termination Performance

For policy years four and later, baseline claim rates are projected at 100% of 
the 1975-81 baseline rates. This scenario assumes that these books perform 
with no improvement over the 1975-81 baseline experience.

This number was determined by using econometric estimation as explained in Appendix A.

Price Waterhouse rii



MMI Fund Analysis FY 1991

We have estimated the following values for the MMI Fund as of the end of FY 1991 for 

these cases.

Exhibit 1

Summary of MMI Fund Performance By Termination Scenario

Prior
Base CaseImprovement

Experience
ScenarioScenario

Scenario

-$1,880.3$324.7 -$669.4Economic Value

Million MillionMillionFY 1991

Current Capital Ratio, 

FY 1991
-0.57%0.10% -0.20%

Projected Capital 

Ratio, FY 1992
0.11% -0.30%0.44%l

Projected Capital 

Ratio, FY 2000
2.00% 1.32%2.55%

Capital ratio figures in Exhibit 1 can be compared to the NAHA-mandated capital ratio 

targets of 1.25 percent for October 1, 1992 and 2.00 percent for October 1, 2000. Exhibit 2 

depicts capital ratio forecasts for all years between the current fiscal year and FY 2000 for 

the base case economic forecasts under the assumption that Fund management practices, 

underwriting standards, NAHA provisions, and mortgagor profiles remain unchanged.

:Price Waterhouse
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Exhibit 2

Projected Capital Ratios
230%

2.00%

130%
cS
3 1.00%
a.
5 030%'

I 0.00%

-0.50% 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
Fiscal Year

Yew 1993 aod 3000c»piial ratio tugeu >• mtnAilcA by the NAHA

In making the capital ratio projections above, we assumed that future books of business 

remained at the FY 1991 level of $43 billion, interest rates remained stable after 1993, and 

unemployment rates gradually fell until 1995. More adverse economics would increase 

claims and reduce future capital ratios. (The sensitivity of the MMI Fund economic value to 

alternative macroeconomic scenarios is reported in Appendix C.)

i
Price Waterhouse
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MMI Fund Analysis FY 1991

Summary of the Causes of Change in Economic Value

The base case estimate of FY 1991 economic value reported above represents an 

improvement of $2.0 billion over the FY 1990 estimate. Exhibit 3 below summarizes the 

reasons for the increase in economic value from last year. The improvement in capital 
resources was due primarily to increases in mortgage holdings and net receivables. Lower 

than expected claims incidence for historical books of business, as well as the roll-off of 

underperforming past business and replacement by relatively better FY 1991 business account 
for the majority of the improvement in projected terminations. Refinements to the 

econometric model are detailed in Appendix A. (An extended discussion of the causes of 

these changes can be found in Section II-D.)

i

)

Exhibit 3

Changes in MMI Fund Economic Value Between 

FY 1990 and FY 1991 

($ in Millions)

Change in Economic
Explanation

Value Value

-$2,674.7FY 1990
Million

Improvement in the Profile of Projected Terminations 1,340.9
!

464.2Improvement in Capital Resources

Refinements to the Econometric Model 364.1

Correction in the Treatment of 1975-83 Premium Structure 247.7

48.8Improvements in the Quality of the Data Extract

Updating of Economic Forecasts -460.4

i -$669.4
FY 1991

Million

i
Price Waterhouse
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MMI Fund Analysis FY 1991

Impacts of Recent Policy Changes]

The NAHA mandated a transition to a risk-based premium structure. Because only one 

quarter of the FY 1991 originations were affected by the NAHA regulations, the policy had 

only a modest impact in that year. In October 1992, the Housing and Community 

Development Act of 1992 became effective, repealing NAHA restrictions on financing of 

closing costs put into effect one year earlier, and increasing loan size limits. The new 

premium rules, however, were unchanged. Although the historical data are unaffected by 

these changes, they and the NAHA premium structures were incorporated into our forecasts 

of the economic values of future books of business. The NAHA changes markedly improved 

the forecasts of economic value.

1

1

The recent liberalization of closing cost financing rules is projected to have a small negative 

effect on Fund value. Although the dollar impact is not expected to be large, any erosion of 

economic value will make it more difficult for the Fund to reach the FY 2000 capital ratio 

target. Data limitations precluded attempts to directly model the impact of the second change 

-- an increase in the loan size limit to $151,725.

i

1 If NAHA-mandated risk premiums were rescinded with the 3.8% upfront premium restored, 

the FY 1992 book and subsequent books would experience a decline of $1.1 billion in net 

present value per book, relative to the base case estimate. By FY 2000, the total economic 

value of the Fund is estimated to be $10.9 billion lower than projected in the base case. This 

would result in a capital ratio of -0.21%. The NAHA risk premium structure is necessary 

for the Fund to achieve its FY 2000 capital ratio target. While the current structure may not 

be sufficient to achieve the target if terminations experience deteriorates significantly, it does 

provide a high level of protection to Fund solvency under the base case and continued 

termination improvement scenarios.

j

!

]
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MMI Fund Analysis FY 1991

I. Introduction

The Cranston-Gonzalez National Affordable Housing Act (NAHA), enacted in 1990, 

mandates that the Federal Housing Administration’s (FHA’s) Mutual Mortgage Insurance 

(MMI) Fund must attain a capital ratio of 1.25 percent by October 1, 1992, with a target of 

2.0 percent for October 1, 2000. The capital ratio was defined by the Act as the ratio of the 

Fund’s capital or economic net worth2 to its unamortized insurance-in-force.3

!

l
J

3
] In addition to codifying the actuarial standard, the NAHA established the requirement that 

the Department of Housing and Urban Development (HUD) undergo an annual independent 

actuarial review of the MMI Fund. The purpose of the review is to assess the actuarial 

soundness of the Fund and to report on FHA compliance with respect to the new capital 

standards set forth in the NAHA. Price Waterhouse has conducted this required review for 

fiscal year (FY) 1991. This report represents our evaluation of the actuarial soundness of the 

Fund as of the end of FY 1991 with an assessment of the Fund’s current and forecasted 

capital ratios, based on information supplied by HUD regarding the historical performance of 

the existing MMI Fund loan portfolio.

]

]

]

1
J

2 The economic net worth is defined in the National Affordable Housing Act of 1990 as the "current cash 
available to the Fund, plus the net present value of all future cash inflows and outflows expected to 
result from the outstanding mortgages in the Fund."

]

] The term "unamortized insurance-in-force" is defined in the legislation as "the remaining obligation on 
outstanding mortgages" - - a definition generally understood to apply to amortized insurance-in-force. This 
seeming contradiction has led to some confusion regarding which is the appropriate measure to be used for 
this actuarial review. Price Waterhouse has chosen to continue using the unamortized insurance measure. 
This is consistent with the FY 1989 report, in which the recommended capital ratio requirements were 
calculated using unamortized insurance-in-force. In addition, the data on the unamortized insurance-in-force 
is considered more reliable than what is available on the amortized value of MMI Fund insurance-in-force.

Price Waterhouse
1]
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MMI Fund Analysis FY 1991

II. Summary of Findings

This is the third independent actuarial review of the MMI Fund. The first reviewed FY

1989 and was reported in June 1990. The second reviewed FY 1990 and was presented in 

March 1992. This section discusses the findings of both the current review and the review 

of FY 1990. It also presents a comparison of the estimates for FY 1991 made in the FY

1990 review with actual FY 1991 experience, in order to assess the reasonableness of the 

model estimates. The reasons for discrepancies between estimated and actual results were 

considered both in refining the economic and financial cash flow models, and in the analysis 

of the FY 1991 review.

A. The FY 1991 Actuarial Review

The FY 1991 Actuarial Review assesses the actuarial soundness of the MMI Fund as of the 

end of FY 1991. It was conducted using econometric and financial cash flow models to 

estimate loan termination rates, project future cash flows of the existing Fund portfolio, and 

determine the sufficiency of current capital resources to meet estimated cash requirements.

The econometric and cash flow models used in the 1991 analysis are similar to those applied 

in the FY 1990 Review, but are based on the Fund’s experience through September 1991 and 

an updated set of economic assumptions and forecasts to estimate the cash flows of the Fund. 

Technical adjustments have also been made to the econometric model which have enhanced 

the stability of the parameter estimates and improved forecasting accuracy.

The estimated economic value and capital ratio as of the end of FY 1991 for the FHA 

Mutual Mortgage Insurance Fund are presented in Exhibit II-I, along with last year’s results.

i

Price Waterhouse
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Exhibit II I

Estimates of MMI Fund Economic Value 
End of FY 1991 and End of FY 1990 

(Numbers in Millions)
FY 1991 Review FY 1990 Review1

Capital Resources 
Cash
Investments 
Properties 
Mortgages 
Net Receivables and 

Payables
Total Capital Resources

(From Audited 
Financial Statements)

$ 114 
6,558

$ 18
6,554
1,068
1,424
(585)

988
1,733
(449)

$8,943 $8,478

PV of Future Cash Flows 
Pre-1975 Business 
1975-1988 Business
1989 Business
1990 Business
1991 Business

Total PV Future Cash Flows

$ 67 
(3,864) 
(1,675) 
(2,226) 
(1,915)

$ 85
(6,290)
(2,425)
(2,523)

($9,612) ($11,153)

($669) ($2,674)Economic Value

Insurance Originated2 
1975-1989 Origination
1990 Origination
1991 Origination 

Total Originations

$347,397
47,057
42,681

$347,397
47,057

$437,135 $394,454

$327,811 $304,216Unamortized IIF at End of Year
:
;

Capital Ratio -0.20% -0.88%

i Cash Flows are valued to End of FY 1990. 
As reported by the A-43 database.
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MMI Fund Analysis FY 1991

Our major findings are:

As of the end of FY 1991, the MMI Fund had an estimated economic value of 

-$669.4 million and an unamortized insurance-in-force portfolio of $327.8 billion. 

The capital ratio, which expresses economic value as a percentage of insurance-in

force, is -0.20 percent, up from last year’s estimate of -0.88 percent. ;

!

;The change in economic value from the FY 1990 review is largely attributable to:

Fewer projected terminations from historical books of business; 
Addition of new capital resources;
Refinement of the econometric model and data processing procedures; 
Changes in economic forecasts.

1.
2.
3. i

:4. c

I
\The FY 1991 book of business will result in an additional drain of $355 million of 

the Fund’s capital resources. Most of the FY 1991 mortgage insurance was written 

prior to the adoption of the new premium pricing and underwriting policies. The new 

policies (both NAHA and the 1992 changes) had only a slight impact on the FY 1991 

book of business, but will affect future books of business and therefore are 

incorporated in the estimates for the post-FY 1991 data. »

s
.We estimate that the FY 1992 book of business will add $1.1 billion to the Fund’s 

economic value. Because insurance written in FY 1992 will be affected by NAHA 

reforms, it is expected that this business will generate a cash surplus, and will 

contribute to building capital resources. However, some of this growth in value will 

be dampened by the effects of the October 1992 rollbacks.

.n :

<
i

••

■;

The capital ratio is projected to be 0.11 percent in October 1992 and 2.00 percent by 

October 2000, meaning that the MMI Fund is not expected to meet the FY 1992 

NAHA capital ratio target of 1.25 percent, but is projected to meet the FY 2000 

target of 2.00 percent.

;

ri; : | 

s I
; iPrice Waterhouse
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MMI Fund Analysis FY 1991

As of the end of fiscal year 1991, post-1986 books of business accounted for 

approximately 70% of the Fund's insurance-in-force. Currently, their termination 

performance has been superior to that of previous books. Because of their relative 

size and behavioral differences, the economic value of the Fund depends heavily on 

the ultimate claims performance of these books. However, due to the relatively small 

amount of historical information with regard to these books, it is difficult to predict 

their ultimate termination experience. It is possible that they may revert to the 

termination experience of previous books of business, thereby impairing the rate of 

improvement in economic value.
p

To account for this uncertainty in outcomes we ran sensitivity tests on alternate 

termination performance assumptions to bracket our base case. These assumptions

are:

!
Superior Termination Performance

For policy years four and later, baseline claim rates are projected at 
64% of 1975-81 baseline rates.4

Estimated Economic Value of Fund: $324.7 million

i ;Base Case

; 1For policy years four and later, baseline claim rates are projected at 
82% of the 1975-81 baseline rates. This scenario assumes that these 
books perform with half the improvement estimated in the upper bound 
case.

!
:
1
f

-$669.4 millionEstimated Economic Value of Fund:

<r
Co
3

4 2This number was determined by using econometric estimation as explained in Appendix A. c
£oPrice Waterhouse 3
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MMI Fund Analysis FY 1991

Prior Termination Performance

For policy years four and later, baseline claim rates are projected at 
100% of the 1975-81 baseline rates. This scenario assumes that these 
books perform with no improvement over the 1975-81 baseline 
experience.

Estimated Economic Value of Fund: -$1,880.3 million

B. The FY 1990 Actuarial Review

In March 1992 we released our evaluation of the actuarial soundness of the MMI Fund for 

FY 1990. That report was the second independent actuarial study of the Fund conducted by 

Price Waterhouse and extended the econometric and cash flow models developed for our FY 

1989 report. The objective of our modelling efforts was to evaluate historical experience 

with loan terminations due to defaults and prepayments, and to forecast future revenues and 

costs on the basis of the historical data, economic relationships, policy parameters and 

forecasts of future macroeconomic conditions. The resulting cash flow figures were then 

combined with current capital figures furnished by the audit to produce current economic 

values and projected capital ratios.

The FY 1990 econometric model used MMI Fund historical data from FY 1975 to FY 1990 

to assess the current financial position of the Fund and to estimate the future performance of 

existing books of business. The FY 1990 model assigned costs to current default claims and 

prepayments, and projected the incidence and costs of future defaults and prepayments for 

existing books of business. Incidence projections depended in part on the forecasted values 

of U.S. unemployment, interest rates, and house prices used in the model. Combining these 

numbers with Fund capital and expected revenues yielded an economic value for the Fund’s 
books. That figure was also the foundation for projections of Fund capital ratios and 

performance relative to the FY 1992 and FY 2000 legislative targets.

Price Waterhouse
6
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The major findings of the FY 1990 analysis were:

The Fund’s estimated economic value as of the end of FY 1990 was -$2,674 

million. The Fund had an unamortized insurance-in-force portfolio of $302.8 

billion. The capital ratio, which expresses economic value as a percentage of 

insurance-in-force, was -0.88 percent.

The addition of a $46 billion book of business written during FY 1990 was 

expected to deplete Fund capital by $834 million on a net present value basis.

Because most of the insurance expected to be in force at the end of FY 1991 

had been written prior to the adoption of the new premium pricing and 

underwriting policies, a net outflow of $335 million was expected in FY 1991, 

contributing to an expected drop in the capital ratio at the end of FY 1991 to 

-0.95 percent. In contrast, the FY 1992 book of business will be written 

under the NAHA risk-based premium structure and was expected to contribute 

$1.2 billion to the Fund’s economic value.

The MMI Fund was not expected to meet either the FY 1992 or the FY 2000 

capital ratio mandates under NAHA. Capital ratios as of the end of FY 1992 

and FY 2000 were forecasted to be -0.60 percent and 1.12 percent 
respectively. The Fund was judged to be unable to withstand adverse 

economic conditions unless capital resources were replenished.

These are the findings of the 1990 Review. The latest performance of the fund, as 

determined by the 1991 Review, is more favorable.

Price "Waterhouse
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C. Structural Change in Performance of Selected Books of Business

As we discussed in the FY 1990 actuarial review, an analysis of the actual claims for 

historical books of business revealed a distinct shift in the termination behavior of the 

portfolio. Books of business endorsed between 1982 and 1986 exhibited a significantly 

higher propensity to claim than did books for earlier years. Likewise, endorsements since 

1987 have exhibited a reduced claim rate relative to the 1982-86 period.

During our completion of the FY 1991 review, we investigated several possible causes for 

these shifts:

Possible Causes of the 1982-86 Structural Shift

Significant changes in the economic behavior of mortgagors 

Reduced savings rates 

Build-up in consumer debt levels

Increased variation in regional unemployment levels and labor 

force composition 

Existence of seller concessions

o

o

Possible Causes of the Post-1986 Structural Shift

Implementation of New Underwriting Standards 

Large refinancings in 1987 

Enactment of the 1986 Tax Act 
Debarment of non-performing mortgagees

o

o

o

o

Price Waterhouse
8
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MMI Fund Analysis FY 1991

While we are continuing to investigate the determinants of the 1982-86 structural shift, we 

believe that the implementation of new underwriting standards account for the majority of the 

improvement in post-1986 termination experience.

D. Decomposition of the Change in Economic Value Since the End of FY 1990

Exhibit II-2

Estimates of Economic Value

FY 1990 FY 1991 Change

($2,674.7 M) ($669 M) $2,005 M

Exhibit HI-3

Effect on 

Economic Value
Cause

Improvement in the Projected Termination Profile of 

Historical Books of Business

1.
1,340.9 M

Addition of Capital Resources2. 464.2 M

Refinements to the Econometric Model3. 364.1 M

Correction in the Treatment of Upfront Premiums4. 247.7 M

Improvement in the Reporting of the Data Extract5. 48.8 M

Change in Economic Forecasts6. (460.4 M)

Total Change in Economic Value $2,005 M

Price Waterhouse
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1. Improvement in the Projected Termination Profile of Historical Books of Business

Since the production of the 1990 estimates, fewer projected terminations are expected to 

occur across all books of business. The economic value of the MMI Fund is largely 

dependent on the claims experience of books of business endorsed since 1987. These books 

represent approximately 70 percent of the current insurance-in-force. To date, their claim 

rates have been 64 percent of the rate of previous books. The 1987 book represents 20 

percent of the insurance-in-force as of the end of FY 1991. To date, after five policy years, 

4.12 percent of the book has resulted in claims, compared to 9.83 percent of the 1982-86 

books at a similar point in their maturity. Naturally, the economic values estimated for the 

1987 and later books depend on the predictions we make regarding their future performance. 

The table above was developed for the base case, where we assumed that the performance of 

these books would gradually come to reflect that of their predecessors more closely. Under 

this scenario, future claims rates for the recent books are projected at 82 percent of levels for 

prior books, assuming similar economic conditions and mortgagor characteristics.

Addition of Capital Resources2.

The following balance sheet items account for the difference in capital resources between the 

end of FY 1990 and 1991. Explanations for the causes of each of these changes can be 

found in Price Waterhouse’s FY 1991 Annual Management Report prepared for the FHA.

Price Waterhouse
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Exhibit II-4

Decomposition of Changes in Capital Resources 

($ in Millions)

ChangeFY 1991Capital Resources FY 1990

$18 $114 $96Cash

6,558 4Investments 6,554

-801,068 988Properties

3091,7331,424Mortgages

136(449)Net Receivables and Payables (585)

$464$8,943$8,478Total Capital Resources

Refinements to the Econometric Model3.

We made refinements to the econometric model to enhance its consistency and stability. 

These refinements are summarized below. (Detailed explanations of each can be found in 

Appendix A.)

Estimation of actual claim and prepayment rates versus deviations from the 

historical mean

Controlling for negative equity observations

Modification of the specification of the claim termination model

Modification of the method used in the statistical weighting procedure

Price Waterhouse
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Estimation of all loan-to-value categories versus a selected subset

Standardization between FHA’s and Price Waterhouse’s categorizations of 

LTVs.

4. Correction in the Treatment of Upfront Premiums

The 1990 Actuarial Review applied upfront premiums to business endorsed between 1975 and 

1983. This was inconsistent with the actual policy at that time which was to assess a 0.5 

percent annual premium on outstanding loan balances to these books.

5. Improvement in the Reporting of the Data Extract

FHA’s efforts to improve the accuracy of their reporting and data recording procedures have 

resulted in significantly less variation between different data extracts. The difference in 

historical observation between the 1990 and 1991 data extract was less than $1.1 billion, or 

0.3 percent of the amount of total endorsements.

6. Change in Economic Forecasts

The continuation of the economic recession throughout FY 1991 resulted in a reduction in 

economic value. Because of this, the outlook for a strong recovery has also been revised 

downward since the end of FY 1990.

Price Waterhouse
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III. Current Year Performance - The Effect of FY 1991 Activity on the Fund

The operations of the MMI Fund are intended to generate sufficient premium and investment 

income to provide for the expected losses associated with claim termination, and other costs 

of operation, over the life of the insured loans. The Fund’s performance, and therefore the 

capacity of the premiums to meet all obligations, is sensitive to fluctuations in economic 

conditions, the underlying risk of the existing mortgage pool, and the additional risk resulting 

from new books of business.

The FY 1991 Review of the MMI Fund updates the FY 1990 Review by incorporating the 

additional insurance written in FY 1991, and the current actual and expected economic 

conditions affecting the housing sector and loan performance. The integration of these 

factors is important, because changes in the value of the Fund are largely attributable to:

Change in projected termination profile of the 1987-91 business 

Changes in Economic Conditions 

Addition of Capital Resources

A. Economic Conditions Through FY 1991

The financial position of the Fund is particularly sensitive to fluctuations in the housing and 

mortgage market sectors of the economy. This is because claim termination behavior, the 

dominant source of financial risk affecting the Fund, is closely related to movements in 

various housing market indicators. Economic analysis of loan foreclosure and subsequent 

claim termination indicates that the level of net equity in properties is a critical consideration 

in estimating claim termination behavior. The level of actual and perceived equity in 

properties will vary according to rates of house price appreciation. The previous and current 

forecasts of the critical economic conditions affecting loan performance are presented in 

Exhibit III-I.
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In contrast to the consensus method we used in the 1990 study to construct forecasts of the 

economic variables, we now use DRI as our sole source of economic projections. The 

change ensures internal consistency in the construction of all the forecasted variables in the 

model. DRI’s forecasts are also updated on a monthly basis. This allows us to capture the 

most recent movements in the economy.

Exhibit III-I

Previous and Current Forecasts of Economic Data

Mortgage 

Interest Rate
FHLMC Mortgage 

Commitment RateCQHP Unemployment

1990 1991 1990 19911990 1991 1990 1991
3.76 3.76 10.07 10.0 10.47 10.47 5.30 5.301989

1990 1.49 1.49 9.71 9.71 10.10 10.10 5.50 5.50
0.82 0.82 9.27 9.20 9.57 9.50 6.80 6.80
2.25 1.60 8.50 8.17 8.20 8.47 6.80 7.50
3.50 3.50 9.00 7.91 9.30 8.21 6.50 7.30
4.50 3.90 9.00 8.40 9.30 8.70 6.00 6.60
4.96 3.40 9.00 8.41 9.30 8.71 5.50 6.20
4.96 3.20 9.00 8.41 9.30

1991
1992
1993
1994
1995

5.50 6.208.711996

Shaded areas are actual figures taken from U.S. Census Bureau figures (CQHP, Mortgage Interest and 
Unemployment Rates) and FHLMC reports (Freddie Mac 30-Year Fixed Rate Mortgage Commitment 
Rates). The change in the actual 1989 Mortgage Interest Rate is a result of changing from using the 
FHA ceiling rate to the actual average on new loans in that year. All others are forecasted values.

The current set of economic projections reflects the widely held belief that expansion out of 

the current recession will not be rapid. This is shown by a reduction, relative to the 1990 

projections, in the anticipated increase in the rate of house price appreciation, a continued 

lower level of interest rates, and a reduction in the rate of decline in the unemployment rate.

Price Waterhouse
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B. Characteristics of the FY 1991 Book of Business

In FY 1991, FHA insured $42.7 billion in single family mortgages, increasing the 

unamortized insurance-in-force to $327.8 billion. In contrast to the FY 1990 book of 

business, loans originated after July 1,1991 follow the new pricing and underwriting 

guidelines of NAHA. The FY 1991 book is also different from previous books in that FHA 

insurance for investors has been eliminated from the program in an administrative change 

unrelated to NAHA. These loans have generally been of higher risk than loans with similar 

loan-to-value ratios and have imposed significant losses on FHA. Their elimination is 

estimated to have a positive effect on the overall risk profile of future books of business.

Although the FY 1991 book of business was 10 percent smaller than the FY 1990 book, it 

continued the trend of relatively large volumes observed over the last six years. This is 

shown in Exhibit III-2.

Prior econometric studies of mortgagor termination behavior have shown that the borrower’s 

equity position is a major determinant of default behavior. The larger the equity position, 

the lower the incentive to default on the loan. The loan-to-value (LTV) ratio5 is a measure 

of this relationship between the size of a loan and the value of the underlying property. 

Accordingly, the termination risk in a mortgage pool can be linked to the distribution of high 

LTV loans at origination. At any time during the life of a seasoned loan, default risk 

remains linked to the ratio of outstanding mortgage principal to the estimated market value of 

the property.

5 In 1991, FHA started defining LTV as the mortgage amount without the mortgage insurance premium 
over appraised value.
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Exhibit III-2

Mortgage Originations 
by Endorsement Year

Billion$80.0
$70.1

....$57.6$60.0 ~......

$47.1
$42.7

$37^-7
$40.0

$26.8 $24.1

$20.0 \-..... $15.9' $15.7J143......
$10.3$10.0

$7J$4.7 55.7 J7J
$0.0

19901980 19851975
Source: A-43 Database, January 1992 Extract

Exhibit III-3 displays claim rates by LTV ratio for all loans terminating in FY 1991. This 

graphic serves to illustrate the historical relationship between high LTVs and high aggregate 

claim rates.

Exhibit III-3

Conditional Claim Rates of Loans in FY 1991 
by Loan to Value Ratio

Percent1.80%
L59%1.60%

1.42%
I1.40%
!U7%1.20%

0^5% .f 1.1D0% 0.83% 0.83% ;•!lifu n0.80% i!Si! iU iff I :0.60%
0.40%

iS si0.39% r m!Hi ?IIin m ! I020%

0.00%
I::

30-75% 75-85% 85-90% 90-93% 93-95% 95-97% 97-100% Invwtcr
Loin to Value Ratio Ranges 

Seam: A43, laaouy 1992 Bond
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In October of 1992 Congress raised the loan ceiling on insured loans, increasing the 

opportunity for potential homeowners in high house price markets to obtain FHA insurance. 

As shown in Exhibit III-4, there is a significant inverse relationship between loan size and 

default risk in existing categories of FHA loans. Because we have no evidence for loan sizes 

above the current FHA limits, we cannot project from these results to the claims experience 

of larger loans.

Exhibit IE-4

Conditional Claim Rates of Loans in FY91 
by Loan Size

Percent1.80%
LS4%..1.60%

Ul%1.40%
L21%

*-n% 1.08%120% 1.06%
Z;1.00%

0.73%0.80%
0.60% i;???■: v
0.40%

020%
& ?

m 5
Y-z0.00%

2 3 5 6 71 4
Size

Catccorv

There is also a relationship between loan size and the loss rate on claims. The loss rate is 

defined as the percentage of a claim amount that is not recovered through the sale of the 

property associated with the claim.6

6 We emphasize that part of this decline in loss rates across loan sizes is because there are 
significant claim costs which are fixed rather than variable with the loan or home value. 
These include costs associated with foreclosure attorneys and property management.
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Exhibit III-5 shows the distribution of loans by selected loan size categories, across both 

origination and termination years. Size increases with the category number, as indicated by 

the key below which specifies the upper limit of each category for each fiscal year. As 

shown in Exhibit III-6, this historical analysis was conducted for loan amounts under the 

FHA limit. There has not been experience from which conclusions may be drawn about the 

claims and losses for higher loan amounts.

Exhibit HI-5

Distribution of Loan Originations by Mortgage Size 
(Percentage of Dollar Volume)

Size Category

3 ' ; X 6Year 7 82 4 :5/V , V1

8.27% 10.46% 14.82% 16.27% 28.89% 13.82% 0.77%6.70%75

0.70%8.73% 8.92% 12.62% 17.35% 15.76% 26.67 % 9.26%76

0.80%14.93% 24.63% 6.60%8.17% 8.56% 17.79% 18.52%77

0.55%13.37% 16.64% 15.57% 21.35% 15.45%7.38% 9.69%78

14.86% 0.35 %8.58% 9.99% 13.53% 15.64% 14.21% 22.84%79

1.01%14.44% 29.85% 9.46%8.40% 9.26% 12.63% 14.94%80

.16%13.77% 14.75%8.91% 12.09% 14.01% 25.07%10.23%81

1.81%8.77% 12.52% 12.18% 13.37% 26.46% 14.15%10.74%82

2.31%10.74% 12.64% 14.54% 28.57% 17.54%7.27%6.38%83

3.11%16.42%8.10% 10.51% 12.93% 14.22% 26.29%8.42%84

3.80%11.78% 13.51% 27.06% 21.89%9.00%6.51% 6.45%85

3.08%17.47%10.27% 13.16% 15.52% 28.55%6.63%5.33%86

2.60%14.82% 17.12% 26.43% 11.26%12.46%8.44%6.87%87

1.40%13.21% 15.17% 15.10% 23.24% 9.81%11.15%10.93%88

1.35%13.29% 15.08% 11.44%13.77% 22.33%11.38%11.35%89

0.60%14.50%12.85% 13.14% 21.10% 17.27%10.34%10.19%90

0.78%12.22% 14.02% 20.26% 20.64%9.94% 12.87%9.35%91

1.81%12.06% 14.27% 14.78% 24.78% 14.90%9.03%8.37%Total

Source: A-43 Database. January 1992 Extract

Price Waterhouse
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Exhibit m-6

Loan Size Categories (Upper Limits $)Endorse
raent
Year

CQHP
Increase

(%) 1 6115$ 7mm =: 3 4
1975 n/a 16085 19302 22519 4500025736 28953 35388
1976 8.43 17442 20930 24419 27907 4500031395 38372
1977 9.44 19089 22907 26725 30543 34360 41996 45000
1978 13.87 21738 26085 30433 34780 39128 47823 60000
1979 15.01 25000 30000 35000 40000 45000 6750055000
1980 11.37 27842 33411 38979 50116 6125344548 67500
1981 9.86 30588 36705 42823 48941 55058 67293 90000
1982 5.70 32332 38798 45265 51731 58198 9000071130
1983 1.70 32881 39457 46034 52610 59186 72339 90000
1984 4.03 35505 42606 49707 56808 63909 78112 93420
1985 3.59 36779 44135 51491 6620358847 80914 93420
1986 4.77 38535 46241 6165553948 69362 84776 93420
1987 5.93 40820 48985 57149 65313 73477 89805 93420
1988 3.60 42290 50748 59206 67664 76122 93038 105098
1989 3.76 43882 52658 61435 70211 78988 96540 105098

53442 623491990 1.49 44535 71256 80163 97977 129620
628600.82 44900 53880 718411991 80821 98781 129620

Note: values in shaded cells are not FHA limits since they include upfront premiums.

C. Financial Position at End of FY 1991

In addition to estimates of future cash flows based on forecasts of loan performance, the 

calculation of economic value also requires knowledge of the resources available to the Fund. 
In our measurement of the cash flows of the Fund, the current cash balances for each book 

of business are compared to the ending cash balance at loan maturity, as estimated by the 

cash flow model. The difference between these, in present value terms, is the amount of
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resources that will be required to meet the Fund’s obligations for that book of business. The 

sum of these amounts for all books of business is compared to the amount of capital 

resources as recorded in the audited financial statements to determine whether the Fund has 

sufficient resources to meet its obligations relative to its current insurance-in-force.

Capital Resources1.

Capital resources are the net assets of the Fund which could, if necessary, be converted into 

cash to meet the Fund’s obligations. These resources consist of cash, investments, properties 

and mortgages, and the net of miscellaneous receivables and payables. The sum of these 

amounts produces a measure of the resources the Fund has available to pay its obligations. 

These values, shown in Exhibit III-7, are taken from the annual audited financial statements 

of the Fund. The funds that make up the capital resources are from four sources: 1) the 

residual surplus from insurance, generally endorsed prior to 1961, which has matured by FY 

1991, 2) conveyed property and other assets awaiting disposition, 3) any prior capital 

provided by the government, and 4) the current net reserve of premium income from the 

existing insurance-in-force.

Since assets are revalued to market value when booked, shifts between the capital resource 

accounts have relatively little impact on our analysis. We treat them all as equivalent to cash 

when comparing capital resources to expected cash flows.

Price Waterhouse
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Exhibit III-7

MMI Fund Capital Resources 
End of Fiscal Year Value in FY 1988 Through FY 1991 

(Dollars in Millions)

FY 1991 
Audit

FY 1989 FY 1990 
Audit

Capital Resources FY 1988 
Audit Audit

$32.9

6.194.0

1.489.1 

1,037.5

$17.9 $114.2

6,553.9 6,557.5

1.067.8

1.423.9 1,732.8

$39.9

6,067.1

1,399.3

1,162.5

Cash

Investments

987.5Properties

Mortgages

Net Receivables 
and Payables (585.1) (449.3)(404.1) (540.6)

Total Capital 
Resources $8,349.4 $8,128.2 $8,478.4 $8,942.6

Source: Audited Financial Statements for FY 1988-1991

Cash Balances on Existing Books of Business2.

According to our financial cash flow model, the insurance endorsed between FY 1975 and 

FY 1991 has cash balances of $3.1 billion for all mortgage products insured by MMI. These 

cash balances are calculated by using historical claim, loss, prepayment and interest rates, 

along with assumptions regarding premiums, premium refunds, and administrative costs, to 

simulate the cash flows associated with each of these books of business through the end of 

FY 1991. These cash flows are assumed to either build or deplete the initial balances of 

each book of business, which arise through payment of the upfront premiums. Exhibit HI-8 

shows the cash balances of each book of business from 1975 through 1991 for the overall 

MMI Fund as well as for the individual loan types.
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Exhibit HI-8

Annual and Final Cash Balances by Loan Type 
(in Thousands of Dollars)

Fixed Rate 30-Year 
Mortgages

Fixed Rate 15-Year 
Mortgages :

Graduated Payment 
MortgagesAdjustable Rate MortgagesTotal MMI: 1991

Final Cash 
Balance 

1991 Dollars

Cash 
Reserves 

EOY 1991

Final Cash 
Balance 

1991 Dollars

Final Cash 
Balance 

1991 Dollars

Cash Cash 
Reserves 

EOY 1991

Final Cash 
Balance 

1991 Dollars

Cash 
Reserves 

EOY 1991

Endorse
ment
Year

Cash 
Reserve 

EOY 1991

Final Cash 
Balance 

1991 Dollars
Reserves

EOY 1991

-$2,5121975 $313,501 $335,771 $316,013 $338,283 -$2,512

-7471976 351,444 382,203 352,191 382,950 -747

$912$8521977 535,122 582,517 468 481536,442 583,910

105,90895,666-5721978 623,229 692,428 528,172 587,092 -609

229,752186,4291979 482,568 593,881 297,649 365,530 -1,510 -1,401

-131,422-156,577-8.984 -8.7611980 -296,083 -232,581 -130,522 -92,398

-292,958-296.770-653,874 -641,460 -11,200 -10,9741981 -961,844 -945,392

-236,484-236.709-478.460 -480,934 -13,100 -12,8541982 -728,269 -730,272

-310,165-326,093-1,069,581 -1,015,699 -740,735 -704,898 -2,753 -6361983

-212,996-$94 -$103 -211,538-840,318 -900,293 -28,885 -32,8411984 -1,080,835 -1,146,233

-102,684-99,498-1,199,466 -25,022 -33.135 -2,437 2,558-1,234,517 -1,337,843 -1,107,5601985

-30,856-17,5534,646 -8,259 14,667-158,888 -1,292,792 -189.514 -1,251,915 56,4381986

-7,9919.2249,513 11,787-485,655 1,162,593 -490,320 89,000 24,4431987 1,270,330

-5,5255,844673,389 -456.002 23,573 -3,008 20,204 30,833-495,3681988 723,010

-5,92512,619 9,459 7,824-556,664 1,074,488 -535,786 22,877 -5,4941,117,8081989

-6,88016,7431,605,763 -538,704 33,592 -6,248 13,916 3,949-555,7811990 1,670,014

-5,06417,267-330,890 37,957 -4,206 68,054 14,6601,436,7301,560,008 -354,8201991

-$93,819 $113,516 -$88,016 -$1,004,889 -$1,012,378$3,118,337 -$6,560,907 $3,841,127 -$5,366,694 168,583Total

Approximately 91 percent of the MMI Fund’s insurance-in-force consists of 30-year FRMs. 

The cash balances on these loans are positive for the pre-1980 books of business. Since 

these loans have had time to build considerable equity, they are less likely to default, and 

annual premiums are expected to be greater than future claims. Cash balances for these 

books of business can be expected to remain positive. During FY 1991, the balances on
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these books of business increased as more premium and interest income was earned than was 

disbursed to cover claims.

The estimated cash balances of business endorsed in FY 1980 through FY 1986 are negative, 

meaning that the Fund has been forced to use cash from sources other than the premiums on 

these books of business and associated interest to pay claims on failed loans from these books 

of business. The balances for loans originating after FY 1986 are positive, largely because 

the loans have paid large upfront premiums but losses to date have not yet depleted these 

resources.

It should be noted that the basic pattern of current cash balances and expected final balances 

observed in the 30-year FRMs is repeated in the books of business for the other mortgage 

types: 15-year FRMs, Adjustable Rate Mortgages (ARMs), and Graduated Payment 

Mortgages (GPMs) (although the GPMs are expected to experience only a small net loss in 

cash balances). In our assessment of the relative performance of the mortgage types, we 

concluded that there is no significant difference between the performance of ARMs and 

GPMs and that of the 30-year FRMs. We found, however, that 15-year FRMs tend to 

experience fewer claims. This difference in performance is reflected in the model.
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IV. Future Performance of the Insured Loan Portfolio

Our review of actuarial soundness for the MMI Fund requires an assessment of the adequacy 

of the current capital resources to meet the expected future obligations of the existing 

insurance-in-force. Further, because there is uncertainty about the future economic climate 

and therefore the exposure to risk of claim termination, it is necessary to assess the adequacy 

of current surplus capital resources to meet adverse contingencies beyond forecasted 

obligations. This surplus of capital resources is the economic value of the Fund.

A. Application of Economic Models for Loan Termination

Since the bulk of the risk of the Fund consists of the payment of claims and recovery of 

losses through the sale of foreclosed property, claims estimates are a central feature of the 

analysis of economic value. These estimates are used to produce cash flow projections, 

which are then discounted to determine the present value of the expected cash flows. An 

analysis of prepayment propensities is also central in that the level of prepayments directly 

affects the cash balance position of the insurance fund. Additionally, the estimation of 

prepayment rates influences the estimation of claims rates since they reduce the outstanding 

loan pool against which claims can be placed.

Claim estimates are produced by econometric models which are based on the hypothesis that 
default behavior can be explained primarily by a borrower’s equity position, which varies 

depending on house price appreciation rates, and by changes in interest rates relative to rates 

at loan origination. To control for the possibility that house-price appreciation rates may 

vary greatly across the various regions of the country, a regional price dispersion measure is 

also included in the model.

Prepayment estimates are hypothesized to be a product of household mobility and movements 

in interest rates. A borrower’s equity position also influences the prepayment decision.
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The models were developed by applying regression analysis to the available data and 

estimating relationships for specific categories of loan size, LTV and loan origination years. 

The forecasts based on these models depend on assumptions about future house-price 

appreciation rates, interest rates, unemployment rates and house-price dispersion measures. 

Our results are therefore sensitive to changes in these assumptions. The forecast assumptions 

for each of the variables in the model were presented in Exhibit III-l.

1. Claim Rate Estimates

The results of the claims rates model simulation are presented in Exhibit IV-1. This exhibit 

shows claim rates for the first ten policy years and the ultimate claim rate for each of the 

books of business from FY 1975 through FY 1991. (Comparable estimates classified by 

Loan-to-Value Category are provided in Appendix D.)

The results indicate that projected claim rates for books of business originated between the 

years of 1980-1986 will continue to remain high, with marked improvement in books 

originated after 1986. In general, since the production of the 1990 estimates, fewer 

projected terminations are expected to occur across all books of business. This improvement 
can be explained by a combination of factors, which include the following:

Better 1991 claims experience than was projected in the 1990 report 

Enhanced data base reliability 

Refinements in forecasting accuracy
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25



MMI Fund Analysis FY 1991

Exhibit IV-1

Historical and Forecasted Conditional Claim Rates 

Annual Rates for First Ten Policy Years and 30 Year Cumulative Rate

Endorsement YearPolicy

Year 1981 1982 1988 1989 1990 19911975 19871976 1977 1978 19861979 1980 1983 1984 1985

0.10 0.15 °*01 000.05 0.03 0.031 0.06 oil 0.03 .016.02 0.04 0.03

U9 0.98 0.50 0 40 0.460.95 0.52 : 0.43 0.49 0.80 1.59 2,34. 0.562 0.79

1,72 • ■ 3.13 ; 3 510.61 1.88 1.14 1.263 : 1.15 0.99 0.64 0.94 1.41 3.37 4.53

0.45 0.55 0.82 1.73 3.30 5.28 2.32 5.01 6.10 2 34 1.38 1.664 0.88 0.75

6.75 5.51 X181.53 3,38 5.630.43 0.915 0.59 0.45 0.3S 336

0.50 0.81 1.54 3.21 6.38 4.70 5.90 4,226 0.37 0.32 0.27

0.41 0.81 131 : 3,87 6.11 4.070.27 0.27 0.297

0.84 ; 1 83 4.32 4.13 2!908 030 0.28 0.24 0.43

0.25 0,42 0.96 2.26 3.17 ' Z69 2.4!9 0.25 0.24

0.47. •• 1.19 2.51 1.99i:9l 1.6610 0.20 0.19 0.25

12.1313.18 13.64 13.477.26 11.36 15.55 20.83 19.55 15.49 18.83 17.01 15.51 12.015.48 5.65 5.14Cum,

Forecasted Claim RatesActual Claim Rates
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Exhibit IV-2

Comparison of 1990 and 1991 Cumulative Claim Rates for the 1991 Termination Year

Endorsement Year

199119901986 1987 1988 1989

1991 Actual .01%7.90% 4.12% 3.35% 1.58% .34%

1990 Estimate .44% .01%8.29% 4.36% 3.65% 1.98%

Difference -0.39 -0.24 -0.30 -0.40 -0.10 0.00

2. Prepayment Rate Estimates

We have specified and estimated a model for prepayment termination because prepayments 

affect cash flows in two important ways. First, borrowers whose mortgages originated after 
1983 and terminate in prepayment are entitled to a partial refund of their upfront premium. 

This refund returns the portion of the premium which was not earned because it was 

allocable to the remaining years of the loan. It is paid from the capital resources of the 

Fund. Second, in order to calculate the insurance-in-force in subsequent policy years, it is 

necessary to produce estimates for both sources of loan termination, claims, and 

prepayments. Insurance-in-force at the end of a year is the insurance-in-force at the 

beginning of the year less the insurance which has terminated for any reason during the year 

plus new business written during the year.

Our model assumes that there is a baseline prepayment rate associated with general 
population mobility and employment-related relocation, since borrowers prepay when they 

sell their home. We also assume that prepayments occur in conjunction with refinancings 

that are contingent upon changes in the current mortgage rate relative to the original contract 
rate. Therefore, our prepayment model includes an index constructed to measure the ratio of 

market value to book value for the remaining mortgage liability. When interest rates fall
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there will be an incentive to refinance the mortgage by first prepaying the FHA-insured loan. 
Conversely, during periods of rising interest rates, incentives are reversed: the likelihood of 

refinancing is reduced and relocation made less attractive.

Results from the prepayment rate model give strong evidence that the relative market to book 

value of the remaining mortgage liability is a good predictor of loan termination through 

prepayment. By applying the forecasted interest rate assumptions, we have estimated 

prepayment rates for each of the books of business from FY 1975 through FY 1991. In 

Exhibit IV-3, we present the first ten years of prepayment rates and the ultimate prepayment 
rates for each of the books of business.

Exhibit IV-3

Historical and Forecasted Conditional Prepayment Rates 
Annual Rates for First 10 Policy Years and 30 Year Cumulative Rate

Endorsement YearPolicy

1989 1990 19911985 1986 1987 19881982 1983Year 1980 19841975 1976 1977 1978 1979 1981

0.17 . 0.35 0.28 0.20 0.44 0.38 0.00

1.88 3.40 3.26 2.45 0.81 0.92 0.41 17.49 0.90 1.39 11.20 3.72 1.03 1.51 2.00 1.97 4.17

6.80 8.44 6.21 2.05 0.67 0.34 7.10 9,34 2.14 18.68 23.39 2.66 1.74 3.06 4.02 6.71 5.86

10.07 9.05 3.53 1.31 0.35 1.74 4.69 12.27 17.57 25.84 10.60 3.17; 2.85 4.44

; 9.04 4.75 1.81 0.73 1.39 2.00 5.94 28.89 26.41 11.34 8.48 4.46 326 7.79 8.56 6.58 5.18

4.51 2.41 0.78 1.97 1.61 2.60 19.27 24.93 10.66 9.19 10.32 5.23 5.85 7.42 6.59 5.23 4.18

0.29 0.51 0.26 d.37>0.20 0.28 0.36 0.35 0.29 0.361

2

3

7.71 7.18 5.424

5

6

2.33 0.98 2.66 2.05 2.00 9.17 20.71 11,32 8.28 9.90 .11.83 4.77 6.04 6.13 5.58 4.55 3.73

1.11 3.23 2.73 2;36 4.76 13.88 9.53 7.86 9.61 9.98 10.53 5.94 5.91 5.88 5.38 4.47 3.83

3.29 3.30 3.10 5.25 7.44 7.12 7.02 6.19 11-18 15.19 12.49 6.02 5.80 5.72 5.32 4.69 4.08

7

8

9

3.34 3.54 5.74 7.57 5.42 5.77 6.84 5.32 11.92 17.96 11.77 5.56 5.39 5.48 5.35 4.73 4.1110

72.92 71,71 68.41 67.27 68,72 74.60 76.91 79.41 80.62 78.88 79.03 67.82 69.51 70.48 70.52 68.62 66.70Cum.
(30 yrs,):

= Forecasted Claim Rates= Actual Claim Rates

Price Waterhouse
28



MMI Fund Analysis FY 1991

Forecasting Future Cash Flows for the Existing Loan PortfolioB.

Once the claim and prepayment rates were estimated by the econometric model, we estimated 

future cash flows using the cash flow model and discounted them to determine the present 

value of future cash flows. The cash flow model translates claim and prepayment rates, and 

other assumptions about discount rates, administrative costs, premium refunds, recovery 

rates, and timing into dollar values and calculates end-of-year cash balances and insurance-in

force. It then discounts the cash flows to the end of FY 1991 to determine the resources the 

Fund would need today in order to be able to meet its obligations for its existing business 

through the scheduled maturity of the FY 1991 book of business.

The estimated cash flows for existing business through FY 1991 are presented in Exhibit 

IV-4. We estimate the present value of future cash requirements resulting from books of 

business written through FY 1990 to be $6.2 billion. The addition of the FY 1991 business 

results in a net present value of future cash outflows of $354 million (the present value of 

future cash outflows, $1.94 billion, less the premium income of $1.56 billion).
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Exhibit IV-4

Future Cash Flows of FY 1975-1991 Books of Business 
(Dollars in Millions)

Cash Balances 
End of FY 1991 Future Cash Flows

Endorsement
Year

Present Value of Net Present Value 
1991 Dollars

1975 $314 $335$22
1976 351 31 382
1977 536 47 584
1978 623 69 692
1979 483 111 594
1980 -296 63 -233
1981 -962 16 -945
1982 -728 -2 -730
1983 -1,070

-1,081
-1,235

53 -1,016
-1,146
-1,338
-1,293

1984 -65
1985 -103
1986 -159 -1,134

-1,756
-1,218
-1,674
-2,226
-1,915

1987 1,270 -486
1988 723 -495

1,118
1,670
1,560

1989 -557
1990 -556
1991 -355

$3,118 -$9,679 -$6,561Total

I
Price Waterhouse
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C. Estimating the Economic Value of the MMI Fund

According to the statutory definition, the economic value (or economic net worth) of the 

Fund, is the "cash available to the Fund, plus the net present value of all future cash inflows 

and outflows expected to result from the outstanding mortgages in the Fund." In order to 

arrive at this value, we have used capital resources as stated on the MMI Fund balance sheet 

less the net present value of expected future cash flows of the existing loan portfolio as 

estimated from our financial model.

Capital resources are cash, investments, properties, mortgages, and receivables net of 

payables. The present value of expected future cash flows is calculated by a financial model 

which uses the most current information available to estimate cash flows, including the 

present value of the expected cash inflows (premiums, income from recoveries, and 

investment income) and outflows (claim payments, premium refunds and administration 

costs). The cash flows included in the calculation are those from the base policy year to the 

final scheduled year of maturity (which is thirty years from the most recent policy year).

Exhibit IV-5 below presents our estimate of the economic value of the MMI Fund as of the 

end of FY 1991.
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Exhibit IV-5

Estimate of MMI Fund Economic Value 
End of FY 1991 

(Dollars in Millions)
FY 1991 Review

Capital Resources 
Cash
Investments 
Properties 
Mortgages 
Net Receivables and 

Payables
Total Capital Resources from 

Audited Financial Statement

$ 114 
6,558

988
1,733
-449

$8,943

PV of Future Cash Flows 
Pre-1975 Business 
1975-1991 Business

Total PV of Future 
Cash Flows

$ 67
$9,679

$9,612

-$669Economic Value

$327,811Unamortized Insurance-in-Force 

at End of FY 1991 
Capital Ratio -0.20%

Price Waterhouse
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V. Forecasting the Future Performance of the Fund

The National Affordable Housing Act requires that the MMI Fund achieve a capital ratio of 

1.25 percent by October 1, 1992, and of 2.00 percent by October 1, 2000. The Fund’s 

capital ratio is presently well below the first of these targets, but is expected to reach the 

second. NAHA specifically states that distributive shares cannot be paid if it is expected 

that either target will not be achieved. It also offers the option of changing premium 

structures on future books of business. Both of these alternatives involve building capital 

through the operations of the Fund.

We have assessed the impact of future business on the economic value of the Fund, 

contingent upon assumptions regarding economic variables, claim, prepayment, refund and 

loss rates, premiums, administrative costs, and the volume and distribution among LTVs and 

loan sizes of the future books of business. We have applied the same econometric model in 

the assessment of the performance of future books of business as we did in projecting future 

performance of existing business. In developing our projections, we have considered the 

implementation of the National Affordable Housing Act, particularly its provisions regarding 

premiums and refund rates. Additionally, we have also incorporated into our projections the 

change passed by Congress in October of 1992 that increased the percentage of fmanceable 

closing costs from 57.25 percent to 100 percent.7

To model the changes in premium structure and closing cost policy, we focused primarily on 

the effect of these changes on future LTV distributions. We began by recognizing that 
changes in the amount of money borrowed will change the borrower’s risk by affecting the 

initial loan-to-value ratio. With upfront premiums and closing costs assumed to be financed,

7 Due to data limitations, we have not attempted to directly model the effect of the second reform which 
raised loan size limits from $124,875 to $151,725.
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and the implementation of equity caps, changes in these parameters may change the future 

distribution of LTVs from the current mix.

The upfront premium is not included in the determination of initial LTV because of its 

refundability feature. Changes in upfront premiums will not affect the future initial LTV 

distribution. Therefore, although NAHA mandates that upfront premiums will be gradually 

reduced in the future, this should not significantly affect future LTV distributions. 8

Our model previously assumed that the reduction from 100 percent to 57.25 percent would 

occur at the beginning of fiscal year 1992. We have now incorporated the change from 

57.25 percent back to 100 percent beginning in FY 1993. We do not anticipate that 

changing the 57.25 percent rule will shift the entire distribution of LTVs. It will only affect 

the distribution within the highest category. Borrowers with lower LTVs could reduce their 

downpayment to cover the non-financed closing costs under the 57.25 percent policy and 

with the reinstitution of full financing they could now make a higher downpayment to keep 

their loan sizes unchanged.

However, the distribution will shift toward lower LTV’s because the NAHA legislation 

increased the downpayment requirements by establishing maximum allowable LTV ratios. 

Under the legislation, the mortgage obligation, including closing costs but excluding the 

mortgage insurance premium, cannot be greater than 98.75 percent of the appraised property 

value for homes valued below $50,000. The limit for homes above $50,000 is 97.75 percent.

The establishment of a maximum LTV should reduce the loss experience for future books of 

business since it will have the effect of requiring more equity. Borrowers are thus less likely

NAHA mandates that an annual risk-based premium will also be assessed in accordance with initial 
LTV and year of loan initiation. Since this is assessed after the determination of the initial LTV, it 
too will have no effect on determining the original LTV distribution.
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to default on the loan, since at any time in the life of the loan they have more invested in the 

property.

Implementation of the National Affordable Housing Act and Recent 

Congressional Revisions

A.

Following the issuance of the FY 1989 Price Waterhouse Actuarial Review and the ensuing 

debate, Congress passed, as part of the Cranston-Gonzalez National Affordable Housing Act, 

various changes to the terms of the MMI Fund. The Act established the actuarial standard of 

1.25 percent suggested in the FY 1989 study, as well as several of the policy changes 

recommended in the Price Waterhouse Actuarial Review. The revisions to the MMI Fund in 

the legislation focused on four major issues: 1) the development of an actuarial standard of 

financial soundness, 2) revisions to the minimum equity requirements, 3) changes in the 

pricing of insurance premiums, and 4) revisions to policies regarding distributive shares.

The implementation of the provisions of the National Affordable Housing Act regarding the 

MMI Fund will have a significant impact on the characteristics and performance of future 

books of business. The changes mandated by the Act were specifically designed to remedy 

the financial difficulties of the Fund. Each change is expected either to reduce the inherent 

risk of the additional books of business, or to adjust premiums to cover estimated risk. (The 

estimated effect of the NAHA reforms is presented in Appendix C.)

The NAHA legislation required that the Fund be operated on an actuarially sound basis by 

providing specific capital standards for the Fund and time frames in which these standards 

must be met. It also defined the actuarial standard as a ratio of the Fund’s capital or 

economic net worth to its unamortized insurance-in-force.9

9 The economic net worth is defined as the "current cash available to the Fund, plus the net present 
value of all future cash inflows and outflows expected to result from the outstanding mortgages in the 
Fund." Cranston-Gonzalez National Affordable Housing Act.
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The Act also included several changes to both the structure and size of the premiums. Under 

the NAHA, premiums will be based on the risk of the loan, as defined by the initial LTV of 

the mortgage. Beginning in July of 1991, the phase-in of a new premium schedule, 

consisting of successively lower up-front premiums and implementation of annual premiums, 

was begun. The new premium schedule is presented in Exhibit V-l.

Exhibit V-l

National Affordable Housing Act Premium Schedule

Phase-in Years

1992 1993-94 1995
Upfront Premium: 3.80% 3.00% 2.25%

Annual Premium for LTVs:

< 90% 0.50% for 5 
Years

0.50% for 7 0.50% for 11
YearsYears

> 90% - < 95% 0.50% for 8 0.50% for 12 0.50% for 30
Years Years Years

> 95% 0.50% for 10 0.50% for 30 0.55% for 30
YearsYears Years

It is hoped that risk-based premiums will increase the premiums on risky loans without 

affecting the less risky, more desirable business. The switch to a combination of upfront and 

annual premiums should reduce the initial financing requirement for borrowers who finance 

the upfront premium. Annual premiums are intended to offset the resulting lower upfront 
revenues in the early years, resulting in no net loss in cash flow. But since the premiums are 

amortized more quickly (for the lower LTV loans), the outcome should be an incrementally 

more favorable risk profile.
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In October of 1992 Congress passed a modification to the NAHA which increased the 

percentage of closing costs which could be financed from 57.25 percent to 100 percent. It 

also raised the maximum loan size limit from $124,875 to $151,725.10 The effect of the first 

change will be to increase borrower risk by allowing them to take out larger loans to finance 

a higher percentage of closing costs. Under this scenario, claims are likely to increase above 

previously predicted levels when only a fraction was financeable. We estimate that as a 

result of this change, projected economic value will decline by $31 million annually.

The second major modification to NAHA has been to permanently increase mortgage limits 

from $124,875 to $151,725. While we have not attempted to model directly the effect of 

this change, we found that claim and loss rates decrease with loan size within the sample. 

This raises the possibility that the same effect might occur for higher loan sizes, although 

there is no direct evidence one way or the other at this time.11 We will model this effect in 

the future as data becomes available.

While both market conditions and market receptiveness to changes in FHA policy, 

particularly regarding cash required at closing, may improve over time, we assume for the 

purposes of this analysis that volume will remain at the lower 1991 level (estimated at 

approximately $43 billion for the next several years, increasing with inflation).

In a final measure to stem the outflow of capital, the NAHA legislation states that the 

decision whether to pay distributive shares will be based on the actuarial soundness of the 

entire MMI Fund (as defined in the legislation), and not solely on the performance of the 

loans endorsed during a particular year of business, as was done in the past. This

10 The new loan limit is still subject to the 95 percent of area median rule, thus continuing to make the FHA 
population consist of below median priced homes.

11 A decrease in loss and claim rates has been demonstrated as loan size increases only within the size range 
allowed by the current ceiling.
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amendment should insure that distributive share payments are not made if the Fund has not 

achieved the capital standards established by this legislation.

B. New Business Loan Performance

Future books of business are expected to perform much better than recent books. The 

primary reason for improvement is the new premium structure, enhancing MMI revenues. 

Secondary reasons include anticipated improvements in the economy relative to recent and 

current economic conditions, and changes in the characteristics of the future books of 

business. Because of improvements in economic conditions (incorporated into our model 

through house price appreciation rates, interest rates and unemployment rates) future business 

is expected to experience fewer claims in the critical first three-to-seven policy years than 

have been experienced by recent business.

Lower LTV loans tend to have lower default rates, and this relationship is a central 

determinant of claim estimates in our economic model. As a result, with the same economic 

forecasts, books of business with a lower average LTV will be expected to have lower claim 

rates in the future. Exhibit V-2 on the following page is a summary of the premiums, 

closing costs, and expected performance of future books of business.
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Exhibit V-2

Future Business Premiums, Closing Costs and Loan Performance
Phase-in I Phase-In UIPhase- In mPhase-In IIPhase-in II• •

1993 199619951992 1994

Up-Front Premium 2.25%2.25%3.00%3.80% 3.00%

% Financed 100.00%100.00%100.00% 100.00%100.00%

Annual Premium by LTV 0.50%0.50% 0.50% 0.50%0.50%

LTV’s < 90% 11 Years5 Years 7 Years 7 Years 11 Years

LTV’s 90-95% 30 Years8 Years 12 Years 30 Years12 Years

LTV’s > 95% 0.55% -30 Yrs0.55% - 30 Yrs10 Years 30 Years 30 Years

100.00%Financed Portion of Closing Costs 57.25% 100.00% 100.00% 100.00%

$38,733,001$38,733,001 $38,733,001 $38,733,001Originations (30-year mortgages) $38,733,001

$946$920 $946$987 $1,012Present Value of One Year of Business 
(Millions of 1991 dollars,
30-year mortgages)

9.27%8.42% 8.29% 9.37% 9.27%Ultimate Claim Rate 
(30-year mortgages)
(Rates are in Dollar Terms)

$1,029$1,000 $1,029$1,073 $1,100Present Value of One Year of Business 
(Millions of 1991 dollars, 

all mortgages)
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Future Economic Value and Capital Ratios of the Fund Through the Year 
2000

c.

The overall performance of the Fund in the near term will be dominated by the pre-FY 1992 

originations, which precede the implementation of NAHA provisions and are expected to lose 

money. However, the joint effect of premium revenue increase, lower expected claim rates, 

and an improving economy translate into lower future cash requirements for new business. 

The combined impact enables future books of business to increase the value of the Fund. 

However, the capital does not build rapidly enough to reach the target capital ratio of 1.25 

percent by FY 1992, but it does achieve the FY 2000 target of 2.00 percent.

Exhibit V-3

Future Economic Value and Capital Ratios Through FY 2000 
(in Millions of Dollars)

1997 1998 20001991 1992 1994 1995 1996 19991993

$327,811 $342,240 $354,976 $370,701 $389,187 $409,537 $430,537 $451,536 $471,976 $492,497IIF (EOY, Unamortized)

1,493 2,545 3,663 4,819 6,017 7,256 8,538-669 380Economic Value (BOY)

29989 128 169 211 254Interest on Previous Business -23 13 52

1,0291,029 1,029 1,029 .1029 1,0291,073 1,100 1,100Addition of New Business

1,493 2,545 3,663 4.819 6,017 7,256 8,538 9,866380-669Economic Value (EOY)

0.11% 0.42% 0.69% 0.94% 1.18% 1.40% 1.61% 1.81% 2.00%-0.20%
Capital Ratio

Assumptions:
Real Interest = 3.50%
Suspension of Distributive Shares as of the Beginning of FY 1992
Constant Demand with Suspension of Investor Demand and LTV Redistribution
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VI. Conclusion — Compliance with the National Affordable Housing Act

According to our estimates, as of the end of FY 1991 the MMI Fund had an economic value 

of -$669 million and insurance-in-force of $328 billion, resulting in a capital ratio of -0.20 

percent. It is our conclusion that during FY 1991 the Fund moved toward the capital ratios 

required by statute for FY 1992 and FY 2000. While we expect that changes mandated by 

the National Affordable Housing Act will enable future books of business to build capital for 

the Fund, we do not expect the Fund to meet the 1992 target of 1.25 percent. We do, 

however, expect that the Fund will meet the FY 2000 target of 2.00. It should be noted that 

our sensitivity analysis (See Appendix C) indicates that had the NAHA reforms not been 

implemented, the Fund would not build capital in the future, and would be even more 

vulnerable to adverse economic conditions.

The recent recession has had a serious negative impact on the financial condition of the MMI 

Fund. As the economy begins to move out of the recession, and the rate of house price 

appreciation improves, the performance of future books of business is expected to be superior 

to that of current and historical books. This improvement will begin to offset the negative 

values associated with recent books of business. This result assumes that there will be no 

adverse changes in the risk profile of future insurance.
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Appendix A: Econometric Analysis of Loan Performance

This appendix presents our analysis of claim and prepayment terminations behavior for 30- 

year fixed-rate loans originated between 1975 and 1991. The objective of our modelling 

efforts has been to evaluate historical experience with loan claims and prepayments, and to 

forecast future defaults and costs to the Fund on the basis of the historical data, economic 

relationships, government policy parameters, and forecasts of future economic conditions. 

The claims estimates and costs are then used to generate cash flow figures for the Fund 

which, combined with current capital figures furnished by our audit, produce estimates of 

current Fund economic value and capital ratios. The forecasts of claims and prepayments 

under alternative economic scenarios are then incorporated into the financial cash flow 

analysis and an estimate of economic value is then calculated for the MMI Fund.

I. Method to Estimate Conditional Claim Rates

Economic models of claim and prepayments behavior for FHA-insured loans are formulated 

and estimated to determine the sensitivity of loan performance to economic and policy 

factors. The models were estimated using data through FY 1991 for loans that originated in 

the period FY 1975 through FY 1989. The econometric model forecasted future default 
claims and prepayment rates on the basis of expectations for macroeconomic variables such 

as unemployment rates, interest rates, and housing price appreciation, distributions of client 
populations across loan-to-value (LTV) groups, housing price dispersion indexes, and policy 

variables. The forecasts were then used to estimate Fund cash flows and economic values 

for the FHA books of business for FY 1975 through 1991.
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A-7



MMI Fund Analysis FY 1991

A. Econometric Model

The economic models used in the current report are substantially similar in underpinnings 

and structure to those used in the FY 1990 actuarial review. They are developed from the 

theory of consumer choice to identify expected mortgage borrower’s behavior under an 

objective of maximizing the expected wealth at a moment in time. Three choices are 

available to borrowers in the course of meeting their mortgage obligations:

1) continue paying the mortgage; 
prepay through refinancing or sale; and 

default on mortgage.
2)

3)

The borrowers choose the option that maximizes the discounted value of expected wealth 

over time. We initially focus on the loan default option. The prepayment options are 

considered in the next section. As explained below, the analysis uses claims rates rather than 

delinquencies and default rates, which may include non-claim cases because the focus here is 

on estimating the impact on MMI Fund value.

Using this wealth-maximizing approach, borrowers’ decisions to default will be determined 

largely by their perception of how much equity they have in their home and whether or not 

they relocate. Specifically, when real estate markets experience significant and sustained 

declines, homeowners may be able to minimize their decline in wealth by walking away from 

the property. This choice will be exercised when the resale value of the home falls 

sufficiently below the market value of the remaining mortgage balance to outweigh the 

economic and non-economic costs of default. Similarly, when a household moves, a resale 

value net of selling costs that is less than the value of the mortgage may be sufficient to 

trigger default. Thus events such as divorce and unemployment that can cause households to 

move are likely to be associated with higher default rates.

Price Waterhouse
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A model to explain conditional claim rate, CCR. for FHA insured mortgages originated in 

year j that have been foreclosed in policy year t can be expressed as follows.
ij.t »

(1)CCR o{RCQHPm\ Dy.. Dn]

where:

EM the net equity, assuming the household is not forced to make a 
sell decision, as a percentage of the current market value in the 
property, adjusted for loan size i,

i.j.t-1

the unemployment rate lagged one policy year,

oiRCQHPj,,,) - a house price dispersion index defined as the standard error of 
the regional percentage changes in constant quality house price 
index since the mortgage was originated divided by one plus the 
percentage change in the national constant quality house price 
index since mortgage origination,

Di...Du a zero-one indicator variable for each of n policy years taking 
on a value of one in the respective policy year and zero 
otherwise. Note that Dn = 1 for t= 13... 17.

The conditional claim rate model employs information about economic conditions and 

specific loan characteristics to explain borrower default behavior. The conditional claim rate 

is applied rather than a default rate because the focus of the analysis is on the direct impact 

that claim settlement has on the cash flows of the Fund. Therefore, only those mortgages 

that have moved from default to claim settlement are of interest. Default rates do not 
provide the essential information regarding financial impact on the Fund, since some 

mortgage defaults will be resolved and will not generate a claim filing on the part of the 

lender/servicer.
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B. Measures of Net Equity

In general, increases in the perceived net equity of a homeowner’s property will lower the 

expected default incidence. Higher house price appreciation will increase homeowner equity, 

as will decreases in the market value of the mortgage liability. The mortgage can be viewed 

as an obligation to make periodic principal and interest payments with the expectation that 

prepayment of the remaining mortgage balance will occur before maturity. The present 

valuation of this stream of payments is obtained using the current mortgage interest rate in 

the market as the discount rate12. When the current mortgage market interest rate falls below 

(rises above) the original FHA loan contract rate, the market value of the mortgage rises 

above (falls below) the remaining balance.

Another component of the homeowner’s perceived equity is the asset value of the upfront 

premium. The upfront premium has an asset value to the borrower, since portions of the 

paid-in premium that are unearned will be refunded if and when the loan is prepaid. The 

asset value of the premium refund depreciates quickly in accordance with the refund policy 

whereby the FHA recognizes as "earned revenue" the upfront premium cash receipts; after 

seven years the refund value diminishes to less than one percent of the original loan balance.

The measure of net equity used in this study is identical to that in our FY 1990 Review. The 

reader is referred to that report for details.

12 In our analysis we use the Freddie Mac surveyed commitment rate on conforming loans as the 
prevailing market contract rate. This rate is generally above the FHA contract rates and thus 
represents an opportunity cost of mortgage financing.
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C. Variability in Regional House Price Appreciation

The analysis of loan default focuses on explaining default behavior for groups of borrowers 

based on characteristics deemed to be important to determining the probability of loan 

default. In doing so, a national measure of the average rate of change in house prices has 

been employed in computing the equity index. While house prices have increased 

consistently when measured on a national aggregate basis, when viewed in terms of the four 

census regions, more variability in house price movements occurs. Further disaggregation 

into twelve regions shows even more pronounced fluctuations in house price movements. 

Low or negative price movements in selected regions are likely to make a greater 

contribution to the likelihood of default and claim filing. Aggregate indicators will not 
capture adequately the impact of weak house price appreciation in localized areas on overall 

rates of claim termination.

Even when average property values are rising so that widespread borrower default is not 

likely, there may be some borrowers who are at risk because their regional or individual 

housing market is experiencing falling house prices. It is the borrowers in the tail of a 

distribution for national house price appreciation (persistent low or negative rates of house 

price appreciation) that are at greatest risk of default, and presumably, claims. Assuming 

that increased aggregate volatility in house price movements accompanies increases in 

properties with small or negative changes in their house value, the house price dispersion 

index should reflect concentrations of regional price weakness, hence increases in the local 

"at-risk" populations.

To capture the effects of the dispersion in house price appreciation across regions on 

aggregate default rates, an index has been constructed using the four regional constant quality 

house price indexes from the Bureau of the Census. First, for each of the regions and the 

nation in aggregate, the ratio of the constant quality house price index in year t to the value 

in the origination year is computed. Then, for each loan origination year and policy year,

Price Waterhouse
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the standard deviation of these regional ratios is computed and divided by the national ratio 

to provide a measure of relative dispersion in house price appreciation. Deflating the 

standard deviation in house price variation by a national ratio adjusts for the general overall 
trend in house prices.

D. Additional Economic Indicators Used in the Analysis

The economic data used in the developing the equity index and estimating the structural 

model are reported in Exhibit A-l. The FHA contract rate is taken directly from the A-43 

database and represents the average rate each year on FHA originated loans. The 

opportunity cost of mortgage financing used to compute the mortgage value is represented by 

the Freddie Mac surveyed commitment rates on conforming loans. This rate is always above 

the FHA contract rate.
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Exhibit A-l

Historical Values of Economic Variables Used in the
Analysis

Referenced on a Fiscal Year Basis
Unemployment

Rate
Freddie Mac : 
Commitment 

Rate

FHA
Contract :: 

Interest Rate

Constant 
Quality House 

Prices
Year

8.19.208.6343.81975

7.88.948.5047.01976

7.38.828.2551.51977

6.09.349.0258.81978

5.810.619.9667.61979

6.813.2312.2374.61980

7.415.7615.1080.61981

9.117.0214.7182.61982

10.113.3712.3884.61983

7.813.8213.1888.31984

7.312.9111.8590.11985

7.010.709.6494.41986

6.49.909.87100.01987

5.610.4510.22103.61988

5.310.4710.16107.51989

5.510.109.71109.11990

6.89.579.20110.01991
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E. Model Estimation

The econometric model and estimation techniques used in this review are substantially similar 

to those used in the FY 1990 Review. The incorporation of an additional year of data, 

increasing claims and prepayment rates data to seventeen policy years has not changed the 

fundamental relationships among the dependent variables and the explanatory variables. Our 
analysis of the model and its performance confirmed that the model is both technically sound 

and appropriate for the economic problem that it was designed to address. We have 

nonetheless re-examined the model and our estimation techniques and have made one 

technical correction and several refinements to the econometric method. These are described 

in the paragraphs below.

As in the FY 1990 review, the conditional claims rate profile over policy years for a given 

origination year can be modelled as a lognormal distribution. For estimation purposes, the 

general model is applied in semi-log form:

12 7

E akpYDK.+ E P*(^£AVi)
k=1 k=1

+ P*D8286 * £ ykDP87^ + I\ + V.RCQHP^

In (XT?W = “ +
(2)

4
+ e...

k=1

Where indexes i=loan size, j=origination year, t=policy year, k = a count index.

The first set of indicator variables (PYD) take the value 1 when policy year (t) is equal to k, 

and are zero otherwise. The second set of indicators (LSD) take the value 1 when loan size 

class equals the counter index: i=k, and are zero otherwise. D8286 takes the value 1 when 

the origination year is between 1982 and 1986, inclusive. This indicator models the effects 

of structural shifts during that period. The DP87 indicators are used to model the improved 

claims experience of the post-1986 books of business. These indicator variables take the 

value 1 when the policy year equals the counter (t = k) and j > 1986, otherwise they are

Price Waterhouse
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zero. The Gammas multiply the lagged values of the economic variables: the unemployment 

rate (Ujtlrl) and the house price dispersion index (RCQHPj t.j).

Estimation of both loan to value categories and equity for household observations depends in 

part on the treatment of closing costs and upfront insurance premiums in the calculations. In 

moving from the FY 1990 review to this one we made a technical correction to the way the 

upfront premiums were introduced into our calculations. For the period, 1975 to 1983, the 

premium was removed from our calculations to make our analysis consistent with FHA 

policy which did not levy an upfront premium for these years. The FY 1990 economic value 

had been reported in the previous review as -$2,674 million. The corrected value is 

-$2,426 million; an improvement of $248 million. The increase was caused by a $182 

million improvement in the estimated value of the 1975 through 1988 books, and a $66 

million dollar increase in the estimated value of the 1989 and 1990 books. Capital resources 

were unchanged by the correction.

The FY 1991 review also incorporated several refinements to the econometric techniques 

used to estimate both the conditional claim rates model and the conditional prepayments rates 

model. These refinements were directed toward improving the stability and consistency of 

the model. A more stable model is one where swings in results that cannot be explained by 

well understood and accepted economic processes or economic data are reduced. That is, a 

more stable model manifests fewer unexplainable changes in output values and coefficient 
signs as data change. A more stable model is therefore able to measure changes in economic 

value more reliably and precisely as data are updated. Improving the consistency of a model 
refers to the development of estimation techniques that produce coefficient values that reflect 

the "true" values of the coefficients with increasing precision with each additional year of 

data. We believe that the refinements to the model outlined below have improved both 

model stability and consistency.

Price Waterhouse
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Most of the features of the FY 1991 econometric model are unchanged from the previous 

year: Time series data on conditional claim rates for up to seventeen policy years, t, are 

combined with cross-sections of data defined by seven loan size amounts, i, and fifteen loan 

origination year categories, j. A separate regression is run for each of the defined LTV 

category cross-sections. Indicator variables, PYDkt, are included, taking a value of one when 

policy year t =k and zero otherwise. The market equity index, EMliM , is lagged one policy 

year and separate coefficient estimates are made for each of the seven loan size cross-sections 

to measure the interaction effect of loan size and market equity on claim termination. This is 

accomplished by multiplying the equity index by each of seven zero-one indicator variables, 

equaling one in loan size category i—k and zero otherwise.LSDk,i >

The changes from the FY 1990 econometric model are:

Consistent use of DRI forecast series for macroeconomic variables including 
unemployment rates, constant quality house price index, and mortgage interest 
rates under the three economic scenarios. This replaces the consensus 
forecasts used previously.

Independent variables enter regressions in actual quantities rather than 
deviations from means, and an intercept is added to each regression. The 
final-policy-years-indicator variable is then eliminated to avoid perfect 
collinearity with the intercept. As a result, policy indicators report values 
relative to the rate for years thirteen and beyond, which is embedded in the 
intercept term.

A constant has been added to all market equity values to rescale observations 
to be uniformly above zero. Since relative magnitudes of equity are 
unchanged, this adjustment does not affect the economic interpretation of the 
regressions.

The generalized least squares (GLS) procedure to correct for heteroscedasticity 
has been modified through the use of actual conditional rates in the adjustment 
factor implemented through a single stage adjustment process, rather than 
using the predicted rates in a two stage procedure. Heteroscedasticity 
adjustment corrects for differing standard errors of the regression across values 
of the conditional rates and improves estimation efficiency without altering the 
expected values of the regression coefficients themselves.

Price Waterhouse 
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Efficient estimates of the coefficients can be obtained using a generalized least 
squares (GLS) estimator with weights taken as:

= niU piU

N C1 ~Pij)
(3)

where/?itj>t is the conditional probability of loan claims or prepayments and nyfl 
is the number of surviving loans to policy year, t, for each of the loan 
origination years, j, and specific loan size category, i.

Regressions were estimated for all nine loan-to-value (LTV) categories in the 
data, rather than using imputations to estimate the claims rates for the lowest 
category from the regression results of the adjacent category.

All tables of data and results that refer to LTV categories now refer to true 
economic LTV rather than to the FHA’s definition of LTV. True LTV is the 
ratio of loan amount divided by appraised value of the property. Until 
February 1991, FHA’s definition of LTV was loan amount divided by 
appraised value plus closing costs. Since February 1991, the FHA definition 
has been loan value over appraised value, consistent with the true economic 
LTV. FHA’s LTV for endorsements prior to February 1991 could be 
translated easily into true LTV by multiplying by 1.023 ~ because closing 
costs average 2.3 percent of appraised value. After that date, no adjustment 
was necessary. Our actuarial reviews have always used true economic LTV in 
calculations, adjusted for upfront premium payments net of refunds, where 
applicable. Our change is largely for purposes of consistent presentation, so 
that data are displayed according to the true LTV values actually used in the 
calculations. With FHA’s 1991 revision in LTV reporting, our change to true 
LTV reporting categories ensures that our data categories remain consistent 
and comparable over time.

The book equity index was eliminated from the equation due to significant 
collinearity with market equity.

Policy year indicators for policy years 1,2,3,4 were inserted for the 1987 and 
later books of business. These indicators are used to capture the improvement 
in the claims experience of these books relative to their immediate 
predecessors that has been evident so far in the data. The short data series and 
consequent small sample sizes available for these indicators suggest that the 
coefficients should be interpreted with caution.
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II. Level of Aggregation in the Analysis

The conditional claim rate model employs data aggregated from the individual loan records 

to specified loan categories. The analysis is conducted by pooling the time series of loan 

performance over the 1975-91 policy years for stratified categories of loan size, LTV and 

loan origination years 1975-89. The time series of loan performance for each loan 

origination year extends from loan origination to the present (1991) comprising up to 

seventeen policy years.

In estimating the claim rate profile the loan data are aggregated across seven loan size 

categories and nine LTV categories. The loan size categories are established with reference 

to the 1979 nominal price of properties. The loan size categories in subsequent years will 

increase or decrease according to changes in the constant quality house price index. This 

will enable comparisons of loans over time as the nominal value of the loans change.

The LTV categories are defined so as to capture the expected acceleration in the conditional 

claim rate at the higher LTVs. A wider LTV category definition has been established for the 

lower LTVs from 30-75 percent, and 75-85 percent, while smaller demarcations have been 

set up for the LTVs between 85-100 percent. We found that the conditional claim rates 

accelerate when the original LTV moves above 90 percent. Separate models are estimated for 

each of the nine LTV categories. The pooling of data for each equation is shown in Exhibit 

A-2 below.

Price Waterhouse 
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Exhibit A-2

Grouping of Data
Across Loan Size Category and Policy Year

(3) = (1)*(2) 
Number of 

Observations

(000) 
Number of 
Mortgages

(2)(1)
Policy Loan Size
Years Categories

•.y

Origination
Year

1975 119182 17 7

1976 112216 16 7

1977 105250 715

1978 98258 714

1979 91266 13 7

1980 229 7 8412

1981 162 11 7 77

1982 70114 10 7

1983 63405 9 7

1984 56232 8 7

491985 340 77

1986 42810 6 7

1987 1,001 5 7 35

1988 28548 4 7

1989 594 3 7 21

Total Observations for Each Estimated Model 1050

A. Results for the Analysis on Conditional Claim Rates

The estimates of the coefficients in the claim rate model are presented in Exhibit A-3. The 

coefficients generally support prior expectations. Unemployment rates and house price 

dispersion in particular appear to exert significant influences on claim rates. Market equity 

is also very significant in the regressions. Increasing market equity strongly reduces claim 

rates for most LTV categories as one would expect.
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MMI Fund Analysis FY 1991

The loan-size-market-equity coefficients listed in Exhibit A-3 indicate that market equity 

generally exerts a stronger influence in reducing propensity to claim as loan size increases. 

For some LTV categories, however, the differences in the coefficients on the loan-size-equity 

variables are only weakly statistically significant. The negative coefficients on the loan-size- 

equity variables, across all loan sizes, indicate that increases in equity will reduce the 

probability of claim termination. Larger negative coefficients on the equity variable are 

associated with a lower likelihood of default per unit change in market equity. Comparing 

across LTV categories, we find that the magnitudes of the negative coefficients decline with 

rising LTV. Policies with higher LTVs at origination require a greater percentage equity 

increase for sale to dominate default as a wealth maximizing strategy. For these policies 

(high LTV in early policy years) a greater proportional increase in equity would be necessary 

to reduce propensity to claim by a given amount. This suggests that, on average, 

percentage increases in equity constitute less protection against default for higher LTV 

categories than for lower categories.

The right hand side of the regressions also includes policy indicator variables for the 1982 to 

1986 period and for the period from 1987 to 1991. Preliminary regression results revealed a 

substantial under-prediction of claims on books of business from the mid-1980s and a 

pronounced over-prediction for the books of the late 1980s. These systematic departures 

from the standard model strongly suggest that factors other than those accounted for by the 

economic variables included in the model were at work. Indicator variables were used to 

capture these structural changes to the underlying economics and household behavior. 
Although indicators are deliberately agnostic regarding the precise nature of the structural 
changes, our preliminary findings suggest that the increased claims experience of books 

written between 1982 and 1986 was due to changes in the mortgage market during that 
period. The reduction in claims for the books of business written since 1987 appear to be 

related to changes in MMI fund underwriting practices and management.

Price Waterhouse 
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Beginning in 1982 seller concessions became popular in the form of interest buy downs 

(IBD), seller paid mortgage origination points, and payment of other closing costs. These 

concessions inflated selling prices and increased loans by similar amounts. FHA’s 

underwriting did not deduct these concessions from the value of the property, even though 

their future collateral value was limited or non-existent. This effectively raised the loan to 

value ratio, exposing FHA to additional default risk. FHA’s policy was tightened beginning 

in 1987 by adjusting the sale value before determining the allowed mortgage. While 

recorded IBD’s represent less than ten percent of the overall FHA business in this period, 

they have experienced substantially higher claims. It is also possible that the higher claims 

rates reflect extreme local declines in house prices in the Southwestern states during and 

immediately following that period13.

To date, the claims experience of loans originating in 1987 and later has been markedly 

different from that of their predecessors, although it would be premature to draw definite 

conclusions on structural shifts on the basis of four years of evidence. Up to this point these 

loans have had a measurably smaller propensity to default after controlling for the level of 

equity and economic conditions. Four zero-one indicators for the first four policy years were 

included in the estimated model for the cross-section of loans originated since 1987. The 

strongly significant negative coefficients indicate a decline in average claim rates across all 
LTV categories for loans originated in this period. The reduction in claims for these books 

correlates with FHA actions to tighten underwriting standards and to eliminate problem 

lenders from its programs. Evidence from trial regressions appears to support this 

hypothesis although more testing would be necessary to establish a relationship definitively. 
Cash out refinancings motivated by tax code changes in the Tax Reform Act of 1986 and its 

modifications might also account for the diminished risk of these recent books of business.
To the extent that loans on FHA books since 1987 are second mortgage consolidations or

13 The A-43 does allow us to tell which loans had excessive buyer prepaids.
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refinancings motivated by lower interest rates, they are likely to be less vulnerable to default.

Unemployment rates lagged one year entered all of the claims regressions with the expected 

positive sign and was statistically significant in most cases. There are two avenues by which 

unemployment might affect default claims risk. From a liquidity standpoint, increasing 

unemployment increases the pool of potentially "at risk" homeowners who might at some 

point be unable to continue mortgage service — leading to delinquencies, and possibly 

defaults or distress sales. From an equity perspective, high unemployment is likely to be 

correlated with a softening housing market, hence weaker or negative equity accumulation. 

Both of these factors are likely to lead to larger pools of at risk homeowners among the 

existing mortgage holders, and to higher claims rates.

House price dispersion lagged one year enters strongly with positive coefficients in every 

case. Price dispersion is used in an attempt to proxy for the relative importance of outliers 

in housing capital gains. Greater dispersion for a given average rate of growth in the house 

price index suggests that more housing might have suffered from slow or no equity gains, a 

phenomenon that is linked with a larger at risk pool of homeowners.

III. Method to Estimate Conditional Prepayment Rates

A model for conditional prepayment rates was developed to explain borrowers’ decisions to 

prepay their mortgage. It is necessary to model prepayments for two reasons. First, 
prepayments generate cash outflows associated with the refund policy on the unearned 

portion of premiums beginning with 1984 originated loans. Second, in projecting future 

claims, it is necessary to estimate the pool of surviving loans, and therefore, all terminations 

must be accounted for to estimate the surviving loans in subsequent years.

Price Waterhouse 
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A. Economic Model

An economic model for borrower prepayment behavior employs the same wealth- 

maximizing consumer choice underpinnings used in the claims rate model. In considering 

the four options for meeting their mortgage debt obligations, borrowers will consider the 

prepayment option when it maximizes their expected wealth or, when they move. As with 

the conditional claims model, our hypothesis here is that the conditional probability of 

prepaying a mortgage can be estimated from financial market conditions along with 

household mobility patterns. Aggregating across stratified groups of borrowers, we 

formulate a model to explain the conditional rate of prepayment.

The following basic model is used to explain prepayment behavior, or specifically, non-claim 

termination rates for FHA-insured loans:

= f(MVl$iJit /BVl$ijj, MR1MQVj/ MR1 (4)MRO 'JCPRij\t MINj/ MIN,

where:
is the conditional non-claim termination rate measured as 
the ratio of the number of non-claim terminations in a 
policy year to the number of loans surviving to that 
policy year r, for loans originated in year j and loan size

CPRij,

l.

the ratio of the market value of the remaining mortgage 
liability to the book valuation of the remaining mortgage 
liability,

(MVl$/BVl$)ifjtt

the ratio of the average FHA contract rate during the last 
six years to the current new FHA contract rate, 
constrained to a minimum value of one,

MR1 MOVj.l
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MR1 the ratio of the minimum FHA contract rate since 
origination to the current new FHA contract rate, 
restricted to a minimum value of one,

MINj.l

MRO the ratio of the minimum FHA contract rate since 
origination to the current new FHA contract rate, 
restricted to be less than one.

MINj.t

The decision to prepay the mortgage loan depends on the underlying mobility of borrowers, 

perception of loss (gain) at time of sale, and the path of interest rates since the loan was 

originated. To capture the underlying mobility effect, zero-one indicator variables are 

included for each of the first twelve policy years following loan origination. The years 

thirteen to seventeen quintennium form the default relative to which the mobility of the first 

twelve years is measured.

Four variables are used to capture the impacts of current interest rates relative to past levels. 

The first is the ratio of the current market value of the mortgage to the current book value.

If the market value of the debt exceeds the book value, due to declines in interest rates, 
borrowers have an incentive to refinance (replace the current market value with debt equal in 

value to the current book value). The market value is computed as in the homeowner equity 

calculation, except here the market value of the mortgage is not constrained by the book 

value of the mortgage liability.

The specific time path of mortgage contract rates since origination may also matter. For 

example, if rates initially rise for a while, this will discourage the normal prepayment of a 

mortgage because borrowers will not want to give up what has become a below-market rate. 
Also, a subsequent decline in interest rates to below the original coupon rate may have a 

smaller impact on prepayment as equity builds and the outstanding mortgage principal 

declines.

Price Waterhouse 
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Three additional interest rate variables are used to capture these effects: the ratio of the 

average contract rate over the previous six years to the current new issue rate, and two 

variables for the ratio of the lowest value coupon rates since the mortgage origination to the 

current new issue rate. To allow for different responses to rises and falls in rates, we 

estimate different coefficients for values of the latter variable above and below unity.

B. Data Disaggregation in the Analysis of Conditional Prepayment Rates

The analysis pools the time series of loan prepayment experience across seventeen policy 

years 1975-91 with specified cross-sections of loans including fifteen loan origination years 

1975-89, seven loan size and nine LTV categories. The stratification of loans corresponds to 

that of the claim termination analysis.

Estimation and Results for the Conditional Prepayment Rate ModelC.

The prepayment model applies the same underlying semi-log functional form used in the 

claim termination analysis:

712
(5)E + E P*(WDwA#KR^) ♦ r(X,.„) + *

k=1 *=1
In CPR = a +W

Like the claims termination rate model, time series data for up to seventeen policy years, r, 
combined with cross-sections of data defined by seven loan size categories, i, and fifteen 

loan origination year categories, j. Nine separate models are estimated, one for each of the 

defined LTV category cross-sections. Twelve zero-one indicator variables, PYDkj t are used 

to measure the baseline prepayment rates over all observed policy years. The thirteenth 

through seventeenth years act as the baseline for the policy year indicators. In addition, the 

estimated model is constructed to measure the interaction effects of loan size categories with

are
i
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IV. Forecasting FHA Loan Performance

The estimated econometric models for conditional claim rates and prepayment rates are used 

to simulate the history of loan performance and to develop projections of future loan 

performance under alternative economic scenarios. The historical simulation analysis can be 

used to evaluate how well the model predicts claims and prepayments across the loan 

categories and over the policy years. The forecast analysis develops conditional claim and 

prepayment rates and, in turn, projections of counts for claims and prepayments from 1991 

forward for each of the defined loan categories and for each loan origination year from 1975 

through 1991.14

A. Dynamic Simulation of Historical Claims and Prepayments

A dynamic simulation of the number of claims and prepayments was conducted across the 

historical period from 1975 through 1991 to evaluate the ability of the model to explain and 

forecast the conditional claim and prepayment rates . The simulation is dynamic in the sense 

that the number of claims and prepayments computed each policy year is a product of the 

loan survivor numbers from the previous period times the current year’s predicted conditional 

claims rates and prepayment rates. Actual survivors data are used for the first policy year 

and estimated values are used thereafter. The predicted conditional probability rates 

multiplied by the estimated loan survivor rates at the beginning of the policy year yields a 

predicted number of claims and prepayments in that policy year. The survivor numbers less 

the sum of claim and non-claim terminations for each year yields a projection of the number 
of loans that survive to the beginning of the next policy year.15 Claims and survivor 
forecasts are used in forecasting MMI Fund cash flows.

14 To forecast claims and prepayment rates beyond the twelfth policy year it is necessary to impute values for 
future policy years coefficients. A fifteen percent decay rate was applied to claim-rate policy year 
coefficients beyond the twelfth policy year, or the last year of actual claims experience when the historical 
record for a book is longer than twelve years. The fifteen percent rate was based on the average decline 
rate for historical books in out-years. No decay is applied to future policy year coefficients in the 
prepayments model because no general decline in coefficients is discemable.

15 The forecasts beginning with 1991 policy year use actual counts of surviving loans to the start of that 
year and estimated surviving counts thereafter.
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It would be useful to have a measure of the accuracy of the econometric models’ predictions 

for the years beyond the sample period (i.e. "out-sample" predictive accuracy). By definition 

it is not possible to evaluate predictive accuracy for future periods. However, we can 

approximate that test by examining the models’ accuracies within the estimation period (the 

"in-sample" predictive accuracy). Because the model was estimated on these years, generally 

we would expect the accuracy over the in-sample period to be greater than the out-sample 

accuracy of the model.

Predictive accuracy is determined by comparing the predicted numbers of claims and 

prepayments with the actual claims and prepayments across selected categories of loans. 
Exhibits A-5 through A-7 report the results for in sample accuracy tests classifying the data 

according to LTV category, loan size, termination year and loan origination year.
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Exhibit A-5

Dynamic Simulation of Claims and Prepayments 
For the Period 1975-91 

Across Loan Size and LTV Categories
(Fixed Rate 30-Year Mortgages across all Origination and Termination Years)

Claims Prepayment
Loan
Size

LTV
Category

Predicted 
7 Actual

Predicted 
/ ActualActual PredictedActual Predicted

0-30% 60482 62454 103% 218027 97%224973

12277830-75% 6666 120% 94%7995 130844

119209 95%75-85% 18162 106% 12585819247

85-90% 16060 108% 99675 96076 96%17272

90-93% 25144 101% 119996 97%25472 124101

93-95% 25618 103% 109890 98%24975 111902

95-97% 66660 99% 211593 210141 99%65907

97-100% 99% 389310 99%144471 142395 394944

162597 95%Investors 54849 53374 97% 171462

93% 179220 100%90064 83365 1798651

97% 171855 104%56981 55425 1655602

99%59566 99% 212873 211622590913

101% 235728 231950 98%57221 579984

53914 104% 229046 99%231872520145

78819 105% 91%373045 338574752726

31124 118% 185756 95%26351 1964097

101% 1595352 1548023 97%417469 419735Totals
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Exhibit A-6

Dynamic Simulation of Claims and Prepayments 
For the Period 1975-91 

Across Loan Termination Years
(Fixed Rate 30-Year Mortgages Only)

Claims Prepavmeni
Term.
Year

Predicted / 
Actual

Predicted 
/ ActualActual Predicted PredictedActual

75 108 236% 620%
193%

255 368 2283
76 1677 1919 114% 3989 7705

77 113% 72%4159 4694 20133 14466

78 4830 7462 154% 59%42641 25135

79 4961 8822 178% 51801 32445 63%

80 5105 177% 130%9028 29808 38787

81 7361 9971 135% 266%17833 47498

82 10226 93% 34684 389%9485 8910

83 16962 12106 71% 58194 61753 106%

84 18336 24206 132% 46098 152%70208

85 25079 23627 94% 60180 79415 132%

106% 256180 72%86 33109 35186 184585

53399 116%87 46161 341518 242362 71%

61290 62573 102% 154061 124%88 190377

85% 122%89 62665 53007 140097 170418

86%50398 173649 163670 94%90 58708

94% 96%53597 189892 18223291 56732

101% 1595352 97%417469 419735 1548023Totals

In the aggregate the model simulation predicts total claims of 100 percent of the actuals, 
and prepayments of 97 percent of actuals. Looking across years, the model performs 

best in the post-1982 period. There is evidence of slight negative correlation between the 

residuals in predicted claims and predicted prepayments, which suggests that the zero-one 

indicator variables do not completely capture the structural shifts of the last decade.
Both the claims and prepayments models perform well in predicting claims across LTV 

and loan size categories. The prepayment model is somewhat volatile in its predictive
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accuracy, overpredicting 1987 originations by 54 percent while underpredicting 1987 

claims by 29 percent. The model understates prepayments for the 1982 to 1986 

originations, while overpredicting most other books.

B. Forecasting Conditional Claim and Prepayment Rates

The models are used to forecast conditional claim and prepayment rates over the thirty- 

year term life of the mortgage under alternative economic scenarios in order to assess the 

reasonableness of the results and to determine the sensitivity of the projections to changes 

in select components of the economic forecasts.

In Exhibits A-8 and A-9, the forecasts of conditional claim and prepayment rates on the 

1986-91 books of business are summarized for each of the first eleven policy years 

(numbers above the step bar represent actual conditional claim rates for each origination 

year) and for the ultimate claim rate. (See Exhibit III-l for forecasts of economic 

variables.)
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Exhibit A-8

Forecast of Conditional Claim Rates 1986-91 
Assuming Baseline Economics

Policy
Year 1986 1987 1990 19911988 1989

0.013 0.0001 0.012 0.013 0.016 0.007

2 0.4720.503 0.397 0.390 0.3360.459

3 1.875 1.142 1.261 1.591 1.7281.214

4 2.339 2.1061.378 1.656 2.333 2.127

2.1835 1.393 2.309 1.7632.353 2.344

6 1.985 1.827 1.924 1.5272.090 2.127

2.1567 1.760 1.823 1.740 1.4271.807

8 1.787 1.247 1.396 1.3951.290 1.153

9 1.457 0.969 1.077 1.230 1.226 1.013

10 1.103 0.823 0.966 1.105 0.8361.102

0.996 0.794 0.77111 0.952 1.094 1.007

Ultimate 15.53 12.02 13.20 13.66 13.49 12.15

The results indicate that for baseline economic conditions the conditional claims rates are 

expected to decline somewhat from the high levels in the early- and mid-1980s. The 

moderately low ultimate claims rate forecast for loans originated in 1987 follows directly 

from the combined effect of favorable housing economic conditions in that year and the 

relatively low proportion of loans above 95 percent LTV. The marked upturn in predicted 

claims termination rates in 1988 and 1989 is attributable to the shift in loan distribution 

toward higher LTVs. The reversal in conditional claim rate projection for 1990 and 1991 is 

associated with the expanded loan ceiling. Not only are loans just below the new ceiling 

expected to have lower claims rates than the claims experience of the largest loans categories 

used in our estimation, holding LTV constant, but the downpayment formula forces these 

loans to have a marginally lower LTV.
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The addition of one year of data provided an opportunity to refine our projections of ultimate 

claims rates for historical books of business. The MMI Fund’s lower than expected claims 

experience in 1991 for all recent historical books led to a downward revision in expected 

ultimate claims rates for books written in the 1986 to 1991 period. Our FY 1990 report 

estimated ultimate claims rates for the 1986 through 1991 books of: 16.4 percent, 12.2 

percent, 14.6 percent, 15.5 percent, 13.7 percent and 11.1 percent. The average reduction 

from FY 1990 estimates of expected ultimate claims rate is 1.46 percent for these books. 

Appendices D and E report conditional claims rates and ultimate claims rates estimates 

according to LTV categories.

The projections for conditional prepayment rates are summarized for the baseline economic 

forecasts in Exhibit A-9. These projections indicate that the ultimate prepayment rate for 

recent historical books of business is expected to be close to 70 percent. These projections 

are 11.2 percent higher on average than our projections in the FY 1990 report, reflecting the 

continued decline in interest rates and corresponding increases in the volume of prepayments 

due to refinancings.
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Exhibit A-9

Forecast of Conditional Prepayment Rates 1986-91 
Assuming Baseline Economics

Policy
Year 1991199019891986 1987 1988

0.0030.3750.507 0.4441 0.257 0.374

4.1711.9742 3.722 2.0031.025 1.513

5.8616.7113 2.663 3.058 4.0171.743

5.4227.1824 3.165 2.849 4.435 7.707

5.1838.564 6.5785 4.461 3.260 7.788

5.234 4.1836.5866 5.225 5.847 7.418

4.554 3.7296.044 6.128 5.5807 4.765

3.8325.878 5.375 4.4678 5.937 5.913

4.0836.015 5.323 4.6939 5.800 5.717

4.1135.350 4.72810 5.556 5.389 5.475

4.953 4.3015.408 5.733 5.60011 5.480

70.52 68.62 66.7067.82 69.51 70.48Ultimate

V. Conclusions

Our econometric model of conditional claims rates and prepayments rates modelled these 

variables as functions of equity and interest rates, macroeconomic conditions and policy 

regimes. The analysis involved pooling of time series data for loan performance over policy 

years for loans categorized by loan size and loan origination years. Separate models were 

estimated for each of the nine LTV categories. The data suggests that there is considerable 

variation in loan performance across these categories. There is a pronounced acceleration of 

default experience when the LTV exceeds 90 percent and a sharper increase above 95 

percent. Evaluating the impact of changing loan size indicates that higher valued loans yield 

a measurable reduction in default rates within the FHA loan ceiling. When equity is slow to 

build over time for homeowners, as measured through higher initial LTV, weak house price
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appreciation and falling mortgage contract rates, then an increase in mortgage default can be 

expected.

There has been considerable variation in the claims and prepayments experience of the MMI 

Fund over the last decade and a half. The Fund enjoyed historically low claims rates and 

moderate prepayments rates on books of business written in the late 1970s. In contrast, there 

has been an enormous increase in claims experience for books from the early- to mid-1980’s 

and conditional prepayments rates on those books appear to be higher as well. This change 

implies an erosion of net present value on these books for the Fund. Claim rates for books 

of the late-1980’s appear to have reverted to more moderate risk profiles. The change is due 

to a combination of macroeconomic factors, behavioral changes among the client population 

and management changes within FHA itself.

Our econometric model successfully captures most of these variations over time and indeed, 

is very responsive to the recent declines in conditional claims rates and uptick in 

prepayments. What is not yet clear is whether these trends in rates will continue in the 

experience of the books already written as they mature and whether new books as they come 

into being will also reflect this change. The sensitivity analysis reported in Appendix C 

sheds some light on these issues by reporting the impact of changing macroeconomic 

forecasts on the future performance of these recent books.

On the whole, the model is econometrically stable and consistent. The coefficient values are 

consistent with economic expectations in almost all cases. The recent history of the U.S. 
housing market is in part a history of significant regional turbulence, in the Southwest, and 

more recently in California and New England. Because the intent of the model reported here 

is to capture broad national trends, it is less sensitive to the impacts of atypical regional 
experiences. However, the regional experiences of major markets, such as California today, 

central to the analysis of the financial risks faced by the MMI Fund. In Appendix C we

?
i

are
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report two sensitivity runs conducted to estimate the impact of a shallow and short term 

recession in California, and a deeper California recession on MMI Fund values.
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Appendix B: Actuarial Analysis

I. Introduction

The purpose of the actuarial analysis is to assess the Fund’s ability to withstand future losses 

from both its current portfolio of mortgages and future books of business. Specifically, we 

analyze the Fund’s value under alternative economic and policy assumptions by projecting 

future loan performance and the corresponding financial performance of the Fund. This 

appendix focuses on how the projections of loan performance were used to analyze the 

financial viability of the Fund.

In evaluating the Fund’s value, we examined the Fund as an investor would evaluate the 

market value of a company. An investor estimates a company’s value as the present value of 

its current business plus the present value of new business expected to be undertaken. 
Assuming FHA continues to insure loans, its value depends on both its current portfolio of 

loans and future books of business. Although the method used to analyze the value of 

current and future business is very similar, we analyzed the two books separately to isolate 

the impact of future policy changes on the Fund’s value. The general method for estimating 

future losses is described below. In the following sections, we describe the application of 

this method to the analysis of the current portfolio and future business.

II. Method

To analyze future changes in the Fund’s equity, we developed a model to project future cash 

flows. This model uses projections of loan performance and information about the 

insurance-in-force to project the Fund’s major cash flows. The discounted value of these 

cash flows equals the current value of changes in the Fund’s equity.
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Future cash flows are projected using the forecasts from the econometric models discussed in 

Appendix A. These models predict conditional claim and prepayment rates for each cross- 

sectional category of loan-to-value and loan size on an endorsement year / post-endorsement 
year basis.

Based on these predicted termination rates, the major components of cash flow are projected 

into the future. The cash flow components analyzed are:

(cash inflow) 
(cash outflow)

premiums,
net losses associated with claims, 
refunded premiums, 
administrative expenses, and 
distributive shares.

(cash outflow)
(cash outflow) 
(cash outflow)

Each component was projected for each cross-section of loan-to-value and loan size and then 

aggregated to the endorsement year and fiscal year level. The following section discusses 

these cash flow components. First, we provide definitions of key terms used in the analysis.

Insurance-in-force: the unamortized value of the surviving mortgages insured 
by FHA.

Average Outstanding Balance (AOB): the principal balance outstanding 
divided by the original mortgage amount. The AOB is calculated based on the 
term of the mortgage, mortgage interest rate, and the type of the mortgage.

Conditional Claim Rate: the number of claims divided by the number of 
surviving loans.

Loss Ratio: the dollar loss incurred on claims divided by the claim amount.

Conditional Prepayment Rate: the number of prepayments divided by the 
number of surviving loans.

Refund Rate: the portion of the premium that is refunded when a loan is 
prepaid. The refund rate is typically defined as the dollar refund per $1000 of 
the mortgage value at origination (e.g., the refund in the first year is 
$3.43/$ 1000 of the original mortgage value).
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A. Premium

The insurance premium is the primary revenue collected by the Fund. If the Fund’s 

mortgages are priced to be premium sufficient, the insurance premiums collected and interest 

earned on them will cover all costs incurred in insuring the mortgages. During the period 

being analyzed, the insurance premium was structured in two ways. Through September 1, 
1983 the mortgage premium was collected on a monthly basis as a percentage of the 

outstanding principal balance for the period. After September 1, 1983 the premium was 

collected at the time of origination. We assumed for this analysis that the annual premium 

policy was in effect through the end of fiscal year 1983.

In calculating the premiums collected on loans endorsed through 1983, we applied a premium 

of 0.5 percent of the mortgage’s average outstanding balance for the year. Thus, the 

mortgage premium collected during year i equals the average outstanding balance of 

insurance-in-force (IIF) during year i times the annual premium.

Premium. = IIF. x AOB. x 0.5%i ii

For loans endorsed after 1983 FHA collected an upfront premium rate of 3.8 percent of the 

mortgage origination value for 30-year mortgages and 2.4 percent for 15-year mortgages. 
Thus, the mortgage premium collected on loans endorsed after 1983 equals the origination 

mortgage amount times the appropriate insurance premium.

Premiumi = Origination Amounti x Mortgage Insurance Premium

For business initiated beginning in fiscal year 1992, the premium rate structure varies by 

endorsement year and loan-to-value ratio. The premium structure profile is provided in 

Exhibit B-l.
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Exhibit B-l

Premium Schedule

Phase-in Years

1993-94 1995+1992
Upfront Premium:

Annual Premium for LTVs:
3.80% 3.00% 2.25%

< 90% 0.50% for 5 
Years

0.50% for 7 0.50% for 11
Years Years

> 90% - < 95% 0.50% for 8 0.50% for 12 0.50% for 30
Years Years Years

> 95% 0.50% for 10 0.50% for 30 0.55% for 30
Years Years Years

Although FHA technically receives the upfront premium at the time of origination, the 

mortgagor is allowed to finance the premium and, therefore, the portion of the premium that 

is financed is included in the initial principal value of the mortgage. The original mortgage 

amount used above in calculating the premium excludes the financed premium. However, 
when a mortgage defaults, FHA must pay a claim that consists of the unamortized portion of 

both the mortgage and financed premium. Therefore, FHA effectively collects very little of 

the upfront premium on mortgages that default early in their lives.

B. Losses Associated with Claims

Losses due to claims comprise the largest expense to the fund in the early years of
When a mortgage defaults, the lender files a claim with FHA. Aftermortgages’ lives.

FHA pays the claim, it receives the foreclosed property and must sell the property to recover 

its loss. These events result in two separate cash flows: 1) the cash outflow of the claim 

payment, and 2) the cash inflow of the net proceeds received in selling the claimed property.
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Because there is typically a lag between the time of the claim payment and the receipt of 

proceeds from property disposition, we have analyzed these two cash flow components 

separately.

The claim payment consists primarily of the outstanding balance at the time of the default. 

In addition, FHA may pay for additional costs incurred by the bank on the defaulted 

mortgages. In order to account for these costs on a portfolio-wide basis, we use the 

following formula:

Claim paymenti = IIFi x AOB. x Claim Rate. x (1 + Bank Costs) x
Additional Costs of Claims Settlement Adjustment Factor

where the Bank Costs equal the average costs incurred by banks per dollar of 
outstanding balance, and "i" identifies the fiscal year.

In our analysis, we assumed that the primary cost associated with claims was the interest 

income lost by the bank between the time at which the mortgage defaults and the claim is 

paid. Based upon the results of the FHA’s 1991 Financial Audit and previous experience, 

we found that the average lag between default and claim payment is 13.5 months. Thus, the 

additional bank costs were estimated as interest income lost on the outstanding balance of the 

mortgage for 13.5 months.

Net proceeds were estimated by multiplying the claim payment by one minus the loss ratio. 
However, because property sales typically lag claim payments by 7.8 months16, we allocated 

the net proceeds cash flow to the appropriate fiscal year so that proceeds received in fiscal 

year i are calculated as follows.

This figure represents the average as estimated during the Fiscal Year 1988 Financial Audit of 
FHA.
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7 8Net Proceeds = (—^—) x C&zim PaymentsM x (1 - Loss Ratio) + 

4 2(—7-) x Claim Payments, x (1 - Loss Ratio)
12

For 30-year fixed rate mortgages, different loss ratios are used depending on the loan size 

category. The loss ratios are presented in Exhibit B-2.

Exhibit B-2

Loss Ratios by Size Category

Size Loss Ratio
1 54.57%

2 46.28%

3 41.43%

4 38.25%

5 35.75%

6 33.43%

28.47%7

47.47%8

Source: Calculations based on the January 1992 A-43 Data Extract

Refunded PremiumsC.

With the initiation of the upfront premium in FY 1984, FHA began refunding a portion of 

the premium when borrowers prepaid their mortgages. The upfront premiums are considered 

to be earned over the life of the loan, and upon prepayment, the unearned portion of the 

premium is returned to the borrower. Thus, the amount of the refund depends upon the time 

in the life of the mortgage at which it is prepaid.
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Refund Dollars. = IIF. x Prepayment Ratei x Refund Rate. x 
Adjustment Factor for Understatement of Refunds

The refund rates used in the analysis of the existing portfolio are those currently used by 

FHA.17 In the analysis of new business, the refund rate is adjusted to reflect the fact that 

actual refunds appear to exceed the amount calculated based on historical prepayments. This 

adjustment is 24 percent of the calculated refund amount.

D. Administrative Expenses

In addition to estimating cash flows associated with loan performance, the model also 

projects administrative costs incurred in insuring mortgages. Administrative expenses are 

calculated based on the outstanding balance of the insurance-in-force over the period. The 

factor used in this analysis is 0.0942%.18

E. Distributive Shares

Distributive shares were designed to allow FHA to return a portion of the insurance premium 

to the insured borrower if the business for that endorsement year was more profitable than 

expected. Specifically, if the premium collected is more than sufficient to cover the costs of 

insuring the loans, a portion of the premium in excess of the costs can be returned to the 

borrower through a distributive shares payment. However, payment of distributive shares

Herzog, Thomas, "Introducing the Single Premium Plan", Mortgage Banking, April 1984.

Middaugh, David, "Analysis of the Insurance Reserves as of September 30, 1988", Department of 
Housing and Urban Development.
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has been suspended until the Fund reaches its targeted capital ratio, and this suspension is 

assumed to continue indefinitely.

Exhibit B-3

Distributive Shares Allocation FY 1991 
by Endorsement Year 

(Dollars per $1000 of Original Mortgage Amount)
Endorsement

Year
30-Year Graduated 
Payment Mortgages30-Year Mortgages 15-Year Mortgages

1970 0.0077.72 0.00

1971 28.81 0.000.00

1972 70.15 0.000.00

1973 0.0040.48 0.00

1974 62.18 0.000.00

0.001975 24.46 0.00

1976 0.0035.68 0.00

47.2647.73 0.001977

20.69 33.961978 34.39

17.94 0.000.001982

20.10 0.000.001983

Mortgages that were endorsed prior to 1970 and whose term is greater than 20 years receive the 
entire premium paid.

"The Calculation of Distributive Shares under the Mutual Mortgage Insurance Fund," 
Herzog and Middaugh, May 1988.

Source:

III. Analysis of the Current Portfolio of Mortgages

In analyzing the economic value of the Fund, we first examined those loans that FHA 

currently has in its portfolio. The Fund’s current equity less the future value of losses 

expected to be generated by this business represents the Fund’s value assuming FHA stops 

insuring new business. This value relative to the current insurance-in-force provides a 

of the Fund’s financial strength.measure
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The current portfolio of loans consists of various terms and types of mortgages. To analyze 

the current portfolio, we grouped the loans into four major categories: (1) 30-year fixed rate 

mortgages; (2) 15-year fixed rate mortgages; (3) graduated payment mortgages; and (4) 
adjustable rate mortgages. Insurance-in-force as of the end of 1991 is presented in Exhibit 
B-4.

In analyzing the financial performance of these loans, we used methodology which focused 

on 30-year FRMs, as described in the previous section. However, slight modifications were 

made in analyzing the different types of loans, to adjust for differences between their 

behavior and that of the 30-year FRMs. These are described below.

Graduated Payment Mortgages: The primary difference between the graduated 
payment and other 30-year mortgages is the payment plan used by the GPMs. 
Payment plans for GPMs actually increase the mortgage value outstanding for 
the first 5 to 10 years of the mortgage. Increasing rather than decreasing 
mortgage values impacts the loan performance and cash flows in two ways:
(1) an increasing mortgage obligation can result in negative equity during the 
early years of the mortgage, thus increasing the risk of default; and (2) an 
increasing mortgage obligation increases the potential claim amount that FHA 
must pay if the mortgage defaults.

In analyzing the claim and prepayment rates of GPMs, we found that in 
aggregate the termination rates of GPMs are very similar to those of the other 
30-year mortgages. Therefore, we applied the aggregate predicted claim and 
prepayment rates of the 30-year mortgages to the graduated payment 
mortgages.

In predicting the claim payments associated with GPMs, we used an 
outstanding balance factor for a 5-year 7.5 percent annual growth GPM (i.e., 
the mortgage payment increases annually by 7.5 percent for 5 years).

15-Year Mortgages: As with the GPMs, the major difference of the 15-year 
mortgages is the payment plan. Again, because we did not model the claim 
and prepayment rates of the 15-year mortgages separately, we did not directly 
capture the impact of an accelerated reduction in principal associated with 15- 
year mortgages. In analyzing them more closely, we found that these 
mortgages tend to have claim rates approximately 2/3 of their 30-year 
counterparts. Therefore, we reduced the predicted claims for 30-year
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mortgages by 1/3 in predicting claims for the 15-year mortgages. Prepayment 
rates were assumed to be the same as the 30-year mortgages.

In predicting the claim payments and associated losses for the 15-year 
mortgages, we applied an outstanding balance factor commensurate with the 
15-year term of the mortgage.

Adjustable Rate Mortgages: These mortgages are treated like 30-year fixed- 
rate mortgages.

Mortgages endorsed prior to 1975: To analyze these loans, we used FHA’s 
most recent survivorship tables for 30-year mortgages.19 These mortgages are 
sufficiently seasoned so that economic conditions will not affect their 
performance significantly.

19 Survivorship and Decrement Tables for HUD/FHA Home Mortgage Insurance as of June 30, 1991.
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Exhibit B-4

Insurance in Force 
End of Fiscal Year 1991 

(Unamortized Value in Millions)
GraduatedEndorsement

Year
Adjustable30-Year 

Mortgages
15-Year

Mortgages Rate Mortgages Payment Mortgages

$01975 $1,917

$2,528

$3,715

$4,874

$5,892

$4,174

$1,830

$351976
$4$481977

$762$431978
$3,181

$1,899
$511979

$511980
$415$331981
$167$43$7671982
$726$874$5,715

$3,133

$6,265

$38,056

$55,249

$29,536

$34,607

$43,588

$38,592

1983
$344$0.26$4581984
$371$19$9101985
$522$303$3,868

$4,472

$1,426

$1,185

$1,497

$1,623

1986
$585$8841987
$309$1,5631988
$302$5371989
$462$3681990
$468$1,8421991

$10,521$5,516$16,621$280,438Total20

Small differences between the column figures and total are due to rounding error.20
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IV. Analysis of the Future Portfolio of Mortgages

In order to model value of the Fund in future years, it is necessary to make assumptions 

regarding the characteristics of the mortgage portfolio in the future, particularly those that 

may be affected by the National Affordable Housing Act of 1990 (NAHA). This legislation 

directly and indirectly altered many of the parameters used by the cash flow model to project 

fund value. Chief among these are the (a) mortgage premium structure; (b) projected loan 

origination volumes; (c) future distribution of loan volumes across loan-to-value categories; 
and (d) refund rates. Each of these changes is discussed below.

A. Mortgage Premium Structure

Prior to the enactment of NAHA, the Fund charged a single upfront premium on all loans up 

to the legislated limit. Beginning in July 1991, the premium rate structure will be 

determined according to endorsement year and loan-to-value ratio. The new premium rate 

structure is presented in Exhibit B-l.

Loan Origination VolumesB.

For 30-year fixed rate mortgages, a total dollar volume and a distribution across loan-to- 

value and loan size categories must be determined to project future cash flows. Projected 

originations (those beginning in endorsement year 1992 and following) are assumed to remain 

constant at the 1991 level.

Distribution of Volume Across LTV CategoriesC.

Changes in the Fund’s premium policy will affect the distribution of new loan volume across 

LTV categories. Also, between July 1991 and October 1992, 57.25 percent of a borrower’s 

closing costs could be financed. Both of these changes probably had the ultimate effect of
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reducing the average LTV ratio at time of loan origination. This is modelled as a gradual 
shift of volume to lower LTV categories beginning in fiscal year 1992. However, with the 

passage of the recent Congressional reform regarding the 100 percent financing of closing 

costs, the distribution reverts back to the 1991 distribution for FY 1993 and forward. 
Additionally, the assumption is made that no investor loans are issued beginning in 1991.
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Appendix C: Sensitivity Analyses - Performance of the Fund Under Various 

Scenarios

This section presents the results of several sensitivity analyses we performed in the 

development of the MMI FY 1991 Actuarial Review. These analyses include:

Differences in loan termination behavior of the post-1986 books of business 

Alternative Economic Scenarios 

California Recession Scenarios 

NAHA Policy Reform Scenarios

I. Post-1986 Loan Termination Scenarios

The economic value of the FHA Mutual Mortgage Insurance Fund depends heavily on the 

performance of the post-1986 books of business. As of the end of FY 1991, these books 

accounted for 70% of the Fund’s insurance-in-force. Moreover, our projections for the 

performance of future books — those of 1992 and later years -- are also influenced by the 

claims patterns of the books of the later 1980’s. Changes in the future performance of the 

post-1986 books could have corresponding impacts on the Fund’s economic value. Based on 

the evidence currently available for the 1987 and later books of business, we estimate a 

decline of 36% in the termination propensity of these loans to date, relative to the average 

performance of their immediate predecessors. However, the terminations profiles of these 

books are still not as favorable as those of the late 1970’s when high inflation rates skewed 

the accumulation of equity toward earlier policy years.

We attribute the majority of the current improvement to the implementation of new 

underwriting standards and enhanced monitoring of HUD mortgagees following fiscal year 
1986. If institutional and managerial factors do indeed account for the relative improvement 
in the performance of these books, the books may have a higher proportion of less risky
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policies. In that case, we should expect the superior performance of these books to continue 

through to their maturities. Whether new books of business (post-1991) will manifest similar 

terminations profiles depends on whether the influence of these management changes persists. 
If other factors are responsible for the performance of the post-1986 books, their impact on 

terminations rates may decline for these books as they mature. In that event, the future 

terminations experience of these books might come increasingly to resemble that of their 
predecessors.

Historical data on these recent books is limited. In fiscal year 1991, the 1987 book of 

business was only in its fifth policy year, and later books were in even earlier stages of their 
maturity. As a consequence, their ultimate termination behavior remains somewhat uncertain 

even when we extrapolate econometrically from their performance to date and from the 

longer series of performance statistics provided by neighboring books.

To account for this uncertainty, we ran sensitivity tests on alternate performance assumptions 

to bracket our base case. These assumptions are:

Superior Termination Performance

For policy years four and later, baseline claim rates are projected at 
64% of the 1975-81 baseline rates.21

Base Case
For policy years four and later, the improvement in the performance of 

the post-1986 books over the previous average is projected to be one 

half of the improvement experienced in the first three policy years.

21 This number was determined by using econometric estimation as explained in Appendix A.
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That is, baseline claim rates are projected at 82% of the 1975-81 

baseline rates.

Prior Termination Performance
For policy years four and later, baseline claim rates are projected at 
100% of the 1975-81 baseline rates. This scenario assumes that these 

books perform with no improvement over the 1975-81 baseline 

experience.

The results of this analysis are shown in Exhibits C-l and C-2.

Exhibit C-l

Alternative Termination Scenarios
(S in Millions)

$325
S500 f»BIS

i I
11IB™

so

hi-*$500
-$669

-S1000

-SI 500

-$1880-S2000

-52500
(^Continued Improvement 53Base Case ■Reversion);:
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Exhibit C-2

Net Present Values ($ Millions)

Under Alternate Termination ScenariosBooks of Business

Prior 

Termination 

Performance

Superior 

Termination 

Performance

Base Case

-$842.01987 -$195.2 -$485.7

-$297.4 -$495.4 -$735.41988

-$785.31989 -$367.5 -$556.7

-$790.5-$362.2 -$555.81990

-$231.9 -$506.0-$354.81991

$324.7 -$669.4 -$1,880.3MMI Economic Value

Price Waterhouse
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Exhibit C-3

MMI FY 1991 Actuarial Review 

Future Books of Business - Alternative Performance Scenarios

Scenario 1. Superior Performance ANALYSIS OF CAPITAL RATIO: MMI 1991 (SMiHions)

1990 20001998 19991991 1994 1995 1996 19971992 1993

IIF (EOY.Unamonized) $304,216 $327,811 $342,545 $355,636 $371,727 $390,540 $411,201 $423,608 $453,844 $474,625 $494,491

Economic Value (BOY) $9,556 $11,062$8,100$325 $1,518 $2,790 $4,023 $5,336 $6,694

Interest on Previous Business $387$334$11 $53 $141 $187 $234 $284$98

Addition of New Business $1,172$1,182 $1,172$1,219 $1,136 $1,172 $1,172 $1,172$1,172

Economic Value (EOY) $9,556 $11,062 $12,621$325 $1,518 $2,790 $4,023 $5,336 $6,694 $8,100

CAPITAL RATIO 233% 2.55%0.10% 0.78% 1.37% 1.63% 1.87% 2.11%0.44% 1.08%

Base Case ANALYSIS OF CAPITAL RATIO: MMI 1991 (SMilKons)

20001990 1994 1995 1996 1997 1998 19991991 1992 1993

$370,701 $389,187 $409,537 $430,630 $451,536 $471,976 $492,497$304,216 $327,811 $342,240 $354,976IIF (EOY.Unamonized)

$8,538$7,256-$669 $1,493 $2,545 $3,663 $4,819 $6,017$380Economic Value (BOY)

$254 $299$52 $89 $128 $169 $211$23 $13Interest on Previous Business

$1,029$1,100 $1,000 $1,029 $1,029 $1,029 $1,029 $1,029$1,073Addition of New Business

$8,538 $9,866Economic Value (EOY) $1,493 $2,545 $3,663 $4,819 $6,017 $7,256-5669 $380

1.81% 2.00%0.42% 0.69% 0.94% 1.18% 1.40% 1.61%-0,20% 0.11%CAPITAL RATIO

ANALYSIS OF CAPITAL RATIO: MMI 1991 ($ Millions)Scenario 2. Prior Performance

1999 20001994 1995 1996 1997 19981992 199319911990

$369,436 $387,523 $407,495 $428,202 $448,701 $468,720 $488,813$354,159S301.216 $327,811 $341,861IIF (EOY.Unamonized)

$5,426$734 $2,515 $3,452 $4,422-$1,009 -$93 $1,609-$l,880Economic Value (BOY)

$190$88 $121 $155-$3 $26 $56$35-S66Interest on Previews Business

$849$849 $849$830 $849 $849 $849$951$938Addition of New Business

$5,426 $6,465$734 $2,515 $3,452 $4,422$93 $1,609-$1,009-$1,880Economic Value (EOY)

1.32%0.81% 0.99% 1.16%-0.03% 0.20% 0.42% 0.62%-030%-0.57%CAPITAL RATIO

Price Waterhouse
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Alternative Economic Scenarios

For our base case estimate of the economic value of the Fund, we employed DRI’s22 base 

case forecasted values of the CQHP appreciation rate, the FHA-insured mortgage interest 

rate, and the unemployment rate. DRI has judged these values most likely to approximate 

actual experience. To conduct tests of the sensitivity of the Fund’s economic value to the 

strength of the recovery from the recession, and long term appreciation in house prices, we 

employed two alternative forecasts produced by DRI: 1) a "stagnation" (referred to as 

"pessimistic" in this discussion) forecast which assumes slower growth out of the recession, 

leading to lower growth rates in house prices, and 2) an "optimistic" forecast which assumes 

more rapid growth out of the recession, leading to higher growth rates in house prices.

The forecasted values of the economic variables used to produce each of the economic 

sensitivity scenarios can be found in Exhibit C-4. Exhibit C-5 reports the corresponding 

economic values. The current economic value of the Fund varies by over $1.6 billion, 

depending on the economic scenario. Optimistic economic growth yields a value of $149 

million, while an extended downturn would result in a decline to -$1,430 million.

22 References to DRI forecasts refer to Data Resources Incorporated forecasts of U.S. annual national 
economic figures. Sources used in this review include the October 1992 issue of Review of the U.S. 
Economy.

Price Waterhouse
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Exhibit C-4

Economic Assumptions for Sensitivity Analyses 

Base Case and Scenarios 3 and 4
■ §:•; iif

Endorsement

Year

Unemployment RateCQHP Assumption FHA-Insured Mortgage Rate

Optimistic

Scenario

Base Optimistic

Scenario

PessimisticBase Pessimistic PessimisticOptimistic

Scenario

Base

ScenarioCase Scenario CaseCase Scenario

7,507.50 7.501.60 1,60 8.201992 1.60 8.17 8.14

7.101993 7.30 7.503.50 8.333.50 4.10 7.91 7.49

6.807.301994 9.33 6.603.90 2.70 4.20 8.40 7.47

5.209.48 6.20 7.301995 2.10 8.41 7.473.40 3.70

5.206.20 7.309.482.10 3.70 8.41 7.341996 3.20

5.206.20 7,307.34 9.483.70 8.413.20 2.101997

5.206.20 7.309.488.41 7.343,703.20 2,101998

5.206.20 7.309.488.41 7.343.702.103.201999

5.206.20 7.309.488.41 7.343.702.103.202000

5.207.309.48 6.207.348.413.702.103.202001

Price Waterhouse 
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Exhibit C-5

Exhibit C-6 presents the net present values (NPV) of the most recent books of business in the 

base case, optimistic, and pessimistic scenarios. The total NPV of the 1987-1991 books of 

business in the pessimistic case is -$761 million lower than in the base case, while the total 
NPV in the optimistic case is $818 million higher than in the base case. The 1987-1991 

books account for 70 percent of the MMI Fund’s insurance-in-force for FY 1991. However, 
these books account for 86.7 percent of the variations in FY 1991 economic value with 

different economic assumptions. The estimates of NPV’s for these five recent books of 

business are consequently particularly sensitive to the forecasts of macroeconomic variables 

used in the simulations.

Price Waterhouse
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Exhibit C-6

Net Present Values ($ Millions) 
Under Alternate Economic ScenariosBooks of Business

OptimisticPessimistic Base Case

-$363.91987 -$584.3 -$485.7

-$422.91988 -$564.3 -$495.4

-$451.71989 -$654.0 -$556.7

-$353.71990 -$716.0 -$555.8

-$135.4-$354.81991 -$591.5

$149.3Economic Value -$1,430.2 -$669.4

Exhibit C-7 reports the impact of the economic scenarios on future capital ratios. The 

NAHA-mandated FY 1992 capital ratio target is 1.25 percent. Our projections for the 1992 

Fund capital ratio range from -0.23 percent to 0.42 percent and do not reach the target.
The NAHA target for FY 2000 is 2.00 percent. We report projected Fund ratios of between 

1.22 percent and 2.53 percent for that year. Except in the case of a prolonged national 

economic recession or stagnation, the Fund can be expected to reach its FY 2000 target. In 

the case of a robust recovery, the target may be met as early as FY 1998, assuming no 

change in management practices or insurance premium policies.

In Appendix F, the future conditional claims rates are summarized for all three scenarios. 
These tables show claims rates to be highest under the pessimistic scenario and lowest in the 

optimistic case.

Price Waterhouse
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Exhibit C-7
MMI FY 1991 Actuarial Review

Future Books of Business - Alternative Economic Scenarios

Scenario 1. Pessimistic ANALYSIS OF CAPITAL RATIO: MMI 1991 (SMilbons)

20001990 1995 ,.:'V 1996 . 1997 1998 19991991 1992 1993 1994

IIF (EOY.Urrnnortized) S304.216 $327,811 $341,824 $358,036 $372,078 $389,697 $409,405 $430,183 $451,123 $472,290$347,287

Economic Value (BOY) $4,837-$1,430 $2,205 $3,053 $3,929-$795 4100 $596 $1,387

Interest on Previous Business $138 $169450 428 43 $21 $49 $77 $107

Addition of New Business $770$685 $723 $699 $770 $770 $770 $770$770

Economic Value (EOY) $5,77641,430 -$795 $1,387 $2,205 $3,053 $3,929 $4,8374100 $596

CAPITAL RATIO -0,23% 0.91% 1.07% !J2%-0.44% -0.03% 0.17% 0,37% 0.57% 0.75%

ANALYSIS OF CAPITAL RATIO: MM! 1991 ($ Millions)Base Case

20001990 1992 1993 1994 1996 1997 1998 19991991 1995

$370,701 $389,187 $409,537 $430,630 $451,536 $471,976 $492,497$304,216 $327,811 $342,240 $354,976IIF (EOY.Unamortiied)

$8,538-$669 $1,493 $2,545 $3,663 $4,819 $6,017 $7,256$380Economic Value (BOY)

$299-$23 $13 $52 $89 $128 $169 $211 $254Interest on Previous Business

$1,029$1,073 $1,100 $1,029 $1,029 $1,029 $1,029 $1,029$1,000Addition of New Business

$8,538 S9.866Economic Value (EOY) $380 $1,493 $2,545 $3,663 $4,819 $6,017 $7,256-$699

2.00%-0.11% 0.42% 0.69% 0.94% 1.18% 1.40% 1.61% 1.81%•0.20%CAPITAL RATIO

ANALYSIS OF CAPITAL RATIO: MMI 1991 ($ Mfflions)Scenario 2, Optimistic

20001993 1994 1995 1996 1997 1998 1999199219911990

$376,731 $395,251 $415,008 $434,842 $454,406 $473,445 $492,537$369,122$304,216 $327,811 $342,647IIF (EOY.Unamortized)

$9,437 $10,923$3,979 $5,274 $6,614 $8,001$149 $1,430 $2,746Economic Value (BOY)

$382$185 $231 $280 $330$50 $96 $139$5Interest on Previous Business

$1,156 $1,156 $1,156$1,156 $1,156 $1,156$1,276 $1,266 $1,137Addition of New Business

$9,437 $10,923 $12,462$2,746 $5,274 $6,614 $8,001$1,430 $3,979$149Economic Value (EOY)

2.08% 2J1% 2.53%0.76% 1.33% 1.59% 1.84%0.42% 1.06%0.05%CAPITAL RATIO

Price Waterhouse 
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III. California Recession Scenario

The FY 1991 Actuarial Review was conducted as a risk assessment of the MMI Fund given 

projections for claims rates, prepayments and economic variables for the U.S. economy as a 

whole. However, many of the important elements of the risks faced by the MMI Fund in 

recent years have been related to the considerable regional turbulence in housing markets in 

the Southwest, New England and, most recently, in California. If claims rates and 

prepayment rates were proportional to changes in the underlying economic variables, and the 

regional profiles of LTVs, and MMI-insured housing market values did not differ markedly 

from national averages, then the aggregate national model would reflect the impact of 

regional volatility precisely.

The California economy is currently experiencing a recession that is evident in regional 
growth and unemployment statistics. After years of consistent growth and price appreciation, 
the California housing market is now caught in a downturn that reflects the condition of the 

economy as a whole. Because a considerable share of MMI-insured housing value is located 

in California, a severe recession there could impose large costs on the Fund, eroding 

economic value. Exhibit C-8 compares MMI Fund originations in California to national 
originations by book of business. We conducted a series of sensitivity tests specifically 

designed to assess the impact of a California recession on Fund economic value. The results 

of our tests are reported below.

Price Waterhouse 
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Exhibit C-8

Based on the statistics available to date, we developed alternative scenarios for a mild 

California recession, and for a severe downturn. These recession scenarios are reflected in 

the projections that we used for California unemployment rates and housing price 

appreciation rates. In both cases we assumed that California interest rates remained similar 
to national rates due to national linkages among banks and the mobility of financial resources 

within the U.S. as investors seek the best rates of return. The economic forecasts underlying 

our recession scenarios are reported in Exhibit C-9.

Price Waterhouse 
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Exhibit C-9

California Recession: Economic Forecast Assumptions

Constant Quality House Price 

Appreciation Rates

Recession Scenario

Year Unemployment Mild Lingering

1991 8.80 -1.00 -1.00

1992 8.10 -1.000.00

1993 7.70 2.00 1.00

1994 6.20 2.00 1.00

6.201995 3.50 1.75

1996 + 6.20 3.50 1.75

Our simulation method involved separating out claims and prepayments data for the Western 

census region of the United States.23 Our claims and prepayments models were then 

estimated on this region alone, with regional economic projections that corresponded to the 

national projections used in the base simulation. The estimation results provided base case 

estimates of Western region/Califomia claims and prepayments rates that were consistent 
with the national aggregate figures. Economic forecasts under the two recession scenarios 

then used in alternative estimations of claims and prepayments experience. The impact 
of the California recession was captured in the difference between the Western region
were

23 Data limitations precluded estimation on California data alone. For estimation purposes, tests were
conducted on the Western census region as a whole with the results then scaled by California’s fraction of 
MMI business in the Western region.

Price Waterhouse 
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/California base case results and the results from the recession scenarios. Economic value 

figures for the MMI Fund at the national level were then derived from the base case national 

figures, less the figures for the erosion of economic value due to the California recession, 

adjusted for California’s percentage representation of the national total.

As Exhibits C-10 and C-ll illustrate, a mild California recession would reduce the economic 

value of the MMI Fund by $337 million, to -$1,006 million. Capital ratios in FY 1992 and 

FY 2000 are expected to decline by 12 and 15 basis points respectively from the base case 

projection. A more severe California recession would exert a disproportionately greater 
impact on MMI Fund economic value, reducing value by $456 million to -$1,125 million for 
FY 1991. Capital ratios for FY 1992 and FY 2000 would be correspondingly lower at 

-0.23 percent and 0.53 percent.

Price Waterhouse 
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Exhibit C-10
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Exhibit C-ll
MMI FY 1991 Actuarial Review 

Future Books of Business - California Recession Scenarios

Scenario 1. Mild Recession ANALYSIS OF CAPITAL RATIO: MMI 1591 (SMfflkms)

20001990 1997 1998 19991991 1992 1993 1995 19961994

IIF (EOY.Unamortizcd) $304,216 $327,811 $341,496 $368,681 $386,514 $406,270 $426,733 $447,061 $467,000 $487,126$353,639

Economic Value (BOY) $7,740$6418■$1,005 $4,196 $5,337-$20 $1,033 $2,029 $3,094

Interest on Previous Business $228 $271-$35 $147 $187-51 $36 $71 $108

Addition of New Business $994 $994$1,020 $994 $994$1,055 $994 $994$960

Economic Value (EOY) $7,740 $9,004-$1,005 -$20 $5,337 $6,518$1,033 $2,029 #3.094 $4,196

CAPITAL RATIO 1.85%-0.01% 1.25% 1.46% 1.66%-0.31% 0.29% 0.55% 0.80% 1.03%

Base Case ANALYSIS OF CAPITAL RATIO: MMI 1991 ($ Millions)

20001990 1992 1995 1996 1997 1998 19991991 1993 1994

$370,701 $389,187 $409,537 $430,630 $451436 $471,976 $492,497$304,216 $4327,811 $342,240IIF (EOY.Unamort'tzed) $354,976

$7,256 $8,538-$669 $380 $1,493 $2,545 $3,663 $4,819 $6,017Economic Value (BOY)

$254 $299-$23 $13 $52 $89 $128 $169 $211Interest on Previous Business

$1,029 $1,029$1,073 $1,100 $1,000 $1,029 $1,029 $1,029 $1,029Addition of New Business

$9,866$3,663 $6,017 $7,257 $8,539Economic Value (EOY) $381 $1,493 $2,545 $4,820-$669

1.40% 1.81% 2.000.42% 0.69% 0.94% 1.18% 1.61%-0.20% 0.11%CAPITAL RATIO

ANALYSIS OF CAPITAL RATIO: MMI 1991 ($ Millions)Scenario 2. Lingering Recession

1995 1996 1997 1998 1999 20001992 1993 19941991$1990$
$368,636 $386,422 $406,118 $426,496 $446,725 $466,568 $486,603$353,619$304,216 $327,811 $341,489IIF (EOY,Unamortized)

$677 $1,560 $2,044-$95 $278 $1,104-$800 -421$-$I.I25Economic Value (BOY)

-$436 -$406-$549 -$522 -$494 -$466-$605 -$569-$632Interest on Previous Business

$921 $921 $921 $920$983 $895 $922 $922$958Addition of New Business

$1,104 $1,560 $2,044 $2,558-$421 -$95 $278 $677$800-$1,125Economic Value (EOY)

0.26% 0.44% 0.53%-0.12% 0.07% 0.17% 0235%-0.23% -0.03%-0.34%CAPITAL RATIO
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IV. NAHA Policy Reform Scenarios

In our sensitivity studies, we have considered several policy factors which influence the 

economic value of the Fund. These factors include the FHA policies on upfront and annual 

premiums and the percentage of closing costs allowed to be financed. The following 

discussion presents our findings concerning the Fund’s sensitivity to changes in these 

policies.

For forecast years 1992-1996 in the base case model, we incorporated prevailing FHA 

policies regarding upfront and annual premiums and the percentage of closing costs allowed 

to be financed. These policies are summarized as follows.

Premium and closing cost policy for 1991:
- 3.8% upfront premium
- No annual premium
- 100% of closing costs allowed to be financed

Premium and closing cost policy for 1992:

-3.8% upfront premium
- 0.50% annual premium, with higher LTV categories paying the

premium for a longer period than lower LTV categories
- 57.25% of closing costs allowed to be financed

Premium and closing cost policy for 1993-1994:

-3.0% upfront premium
- 0.50% annual premium, with higher LTV categories paying the

premium for a longer period than lower LTV categories
- 100% of closing costs allowed to be financed

Premium and closing cost policy for 1995-1996:

- 2.25% upfront premium
- 0.50%-0.55% annual premium, with higher LTV categories paying

the premium for a longer period than lower LTV categories
- 100% of closing costs allowed to be financed.

Price Waterhouse 
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We tested the sensitivity of the Fund’s value to changes in policy using the following two 

alternate policy scenarios: 1) "No Financing Change:" the percentage of closing costs 

eligible for financing which changed from 100 percent to 57.25 percent in 1992, remains at 
57.25 percent through 1996 (as opposed to the base case scenario in which the allowed 

percentage returns to 100 percent in 1993), and 2) "No NAHA:" in 1993-1996, the upfront 
premium remains 3.8 percent, there is no annual premium, and 100 percent of closing costs 

can be financed. This latter scenario models 1993-1996 policy in the (hypothetical) absence 

of the National Affordable Housing Act (NAHA) provisions for financing and insurance 

premiums.

In the "No Financing Change" scenario, the percentage of closing costs eligible for 
financing was limited to 57.25 percent in 1993-1996, effectively reducing the risk of 

business. Estimated economic values and capital ratios for 1993-1996 are higher, and 

ultimate claims rates are lower than the estimated base case values, in part reflecting this 

reduced risk. Under this scenario, the 1992 capital ratio is literally unchanged from the base 

case. The FY 2000 capital ratio is 6 basis points higher than in the base case.

In the "No NAHA" scenario, the upfront premium stayed at 3.8 percent, the percentage of 

closing costs eligible for financing was returned to 100 percent, and annual premiums were 

not imposed. The absence of annual premiums is expected to reduce revenue. In our 
sensitivity tests, we found that removing the NAHA policies has a significant negative 

impact on the value of future books of business. The projected capital ratios to the year 
2000 remain unchanged from the FY 1991 value of -0.20 percent. A reversal of the NAHA 

premium policies would lead to a cumulative decline of $10,878 million in the projected net 
present value of books of business written between FY 1992 and FY 2000.

Price Waterhouse 
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Appendix D: Summary of Conditional and Cumulative Claim Rates

Across All LTV Categories

By LTV Category 

o 0-30%
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Appendix E: Summary of Conditional and Cumulative Prepayment Rates

Across All LTV Categories

By LTV Category 

o 0-30%
30-75% 

o 75-85%

o

85-90%o

90-93%o

93-95%o

95-97%o

97-100%o

Investor Loanso
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Appendix F: Summary of Conditional and Cumulative Claim and Prepayment Rates by 

Sensitivity Analysis Scenario

Superior Termination Performance

Prior Termination Performance

Optimistic Economic Growth Forecasts

Pessimistic Economic Growth Forecasts

No Change in Closing Costs Policy

No NAHA Reforms
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