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Appendix A — Conditional Claim and Prepayment Rate Models

A class of generalized linear models (GLMs) known as Poisson regression models were
developed to model the claim and prepayment patterns of the MMIF s liabilities. A brief review
of the theory behind GLMs, Poisson regression models, and the algorithm used to fit this class of
models to empirical datais provided in a separate technical appendix — see Appendix |.

In the sections that follow we provide general comments regarding our model-building process
for both the claim and prepayment models. 1n addition, we outline the specific structure of these
models along with a description of the various predictor variables.

General Commentsthat Apply to both the Claim and Prepayment M odels

Poalicy Year 1 Claim and Prepayment Rates

Our models for both the conditiona claim and prepayment rates do not attempt to forecast loan
terminations during the first policy year. The rates for this early stage in the life of the loan pool
are too low and distort the fit of any model for the other policy years. Instead, we reviewed
historical claim and prepayment rates during the first policy year for origination years 1975
through 2002 and selected conditional claim and prepayment rates for this initial period.
Separate policy year 1 rate selections were made for each loantype/LTV category for which we
built a regression model. Table A.1 displays the historical, average, and selected conditional
claim rates by loantype/LTV category and Table A.2 provides the corresponding figures for the
conditional prepayment rates.

By selecting the policy year 1 rates, and excluding policy year 1 statistics from the data set used
for performing our regressions, we improved the accuracy of the loan termination models in all
subsequent policy years and developed more realistic estimates of policy year 1 rates.

The selected policy year 1 rates are applied to the forecast for the 2004-2010 books of business.
For the 2003 year, we selected the observed rate through March, adjusting for the partial year.
We did not include this point in the analysis described above due to the fact that interest rates are
particularly low in the 2003 year, and the resulting prepayment rates observed in the first year for
the 2003 book are significantly higher than our expectations for future years.
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TableA.1
Historical and Selected Policy Year 1 Conditional Claim Rate by Loan Type/LTV Category
FR30, FR30 FR30, FR30 FR15 FR15 FRI15 FR15
Origination Year High Mid Investor Low High Mid Investor Low
LTV LTV LTV LTV LTV LTV LTV LTV ARM SRF30 SRF15 SRARM
1975 0.0697% | 0.0288% | 0.0150% | 0.0086% | 0.0000% | 0.0000% | 0.0000% | 0.0000%
1976 0.0790% | 0.0210% | 0.0077% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0000%
1977 0.0513% | 0.0108% | 0.0070% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0000%
1978 0.0350% | 0.0106% | 0.0066% | 0.0060% | 0.5435% | 0.0000% | 0.0000% | 0.0000%
1979 0.0241% | 0.0037% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0000%
1980 0.0454% | 0.0055% | 0.0035% | 0.0041% | 0.0000% | 0.0000% | 0.0000% | 0.0000%
1981 0.1469% | 0.0403% | 0.0096% | 0.0227% | 0.0000% | 0.0000% | 0.0000% | 0.0000%
1982 0.3196% | 0.0875% | 0.0475% | 0.0556% | 0.0000% | 0.0000% | 0.0000% | 0.0000%
1983 0.0710% | 0.0172% | 0.0085% | 0.0063% | 0.0763% | 0.0418% | 0.0000% | 0.0000%
1984 0.0867% | 0.0304% | 0.0081% | 0.0147% | 0.0521% | 0.0208% | 0.0000% | 0.0000% | 0.0000%
1985 0.0383% | 0.0202% | 0.0364% | 0.0108% | 0.0145% | 0.0000% | 0.0000% | 0.0000% | 0.0000%
1986 0.0265% | 0.0140% | 0.0101% | 0.0018% | 0.0092% | 0.0000% | 0.0000% | 0.0000% | 0.0150%
1987 0.0164% | 0.0105% | 0.0106% | 0.0142% | 0.0000% | 0.0000% | 0.0056% | 0.0000% | 0.0063%
1988 0.0144% | 0.0125% | 0.0058% | 0.0000% | 0.0000% | 0.0125% | 0.0205% | 0.0000% | 0.0074% | 0.0582% | 0.0000% | 0.0000%
1989 0.0188% | 0.0136% | 0.0145% | 0.0059% | 0.0369% | 0.0000% | 0.0000% | 0.0000% | 0.0474% | 0.0353% | 0.0000% | 0.0000%
1990 0.0092% | 0.0049% | 0.0043% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0193% | 0.0000% | 0.0000%
1991 0.0143% | 0.0082% | 0.0076% | 0.0079% | 0.0000% | 0.0142% | 0.0000% | 0.0000% | 0.0129% | 0.0096% | 0.0000% | 0.0000%
1992 0.0095% | 0.0055% | 0.0000% | 0.0059% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0023% | 0.0017% | 0.0000% | 0.0000%
1993 0.0062% | 0.0041% | 0.0000% | 0.0126% | 0.0061% | 0.0000% | 0.0000% | 0.0000% | 0.0052% | 0.0047% | 0.0000% | 0.0100%
1994 0.0018% | 0.0026% | 0.0000% | 0.0141% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0007% | 0.0077% | 0.0008% | 0.0075%
1995 0.0044% | 0.0033% | 0.0000% | 0.0000% | 0.0162% | 0.0000% | 0.0000% | 0.0000% | 0.0132% | 0.0232% | 0.0122% | 0.0000%
1996 0.0035% | 0.0063% | 0.0050% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0019% | 0.0130% | 0.0000% | 0.0077%
1997 0.0077% | 0.0026% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0053% | 0.0261% | 0.0000% | 0.0061%
1998 0.0070% | 0.0030% | 0.0031% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0131% | 0.0024% | 0.0000% | 0.0158%
1999 0.0072% | _0.0076% | 0.0055% | 0.0031% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0033% | 0.0000% | 0.0000%
2000 0.0141% | 0.0074% | 0.0124% | 0.0045% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0079% | 0.0168% | 0.0000% | 0.0000%
2001 0.0132% | 0.0067% | 0.0000% | 0.0035% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0000% | 0.0005% | 0.0000% | 0.0135%
2002 0.0235% | 0.0046% | 0.0049% | 0.0000% | 0.0447% | 0.0000% | 0.0000% | 0.0000% | 0.0040% | 0.0074% | 0.0000% | 0.0062%
Al YrAvg: | 0.0402% | 0.0135% | 0.0081% | 0.0070% | 0.0276% | 0.0031% | 0.0009% | 0.0000% | 0.0071% | 0.0143% | 0.0008% | 0.0042%
2001-2002 Yr Avg: | 0.0184% | 0.0056% | 0.0025% | 0.0017% | 0.0223% | 0.0000% | 0.0000% | 0.0000% | 0.0020% | 0.0039% | 0.0000% | 0.0099%
Selected: | 0.0184% | 0.0056% | 0.0025% | 0.0017% | 0.0223% | 0.0000% | 0.0000% | 0.0000% | 0.0020% | 0.0039% | 0.0000% | 0.0099%
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TableA.2
Historical and Selected Policy Year 1 Conditional Prepayment Rate by Loan Type/LTV Category
FR30, FR30 FR30, FR30 FR15 FR15 FRI15 FR15
Origination Year High Mid Investor Low High Mid Investor Low
LTV LTV LTV LTV LTV LTV LTV LTV ARM SRF30 SRF15 SRARM
1975 0.1222% | 0.2013% | 0.2856% | 0.6910% | 0.0000% | 0.5464% | 0.0000% | 1.0868%
1976 0.2010% | 0.2268% | 0.2602% | 0.9888% | 0.2976% | 1.3605% | 0.7634% | 0.0000%
1977 0.3003% | 0.3297% | 0.2946% | 1.1799% | 0.3584% | 0.0000% | 1.4286% | 2.3077%
1978 0.2173% | 0.3163% | 0.4240% | 1.2114% | 0.0000% | 0.0000% | 0.0000% | 0.0000%
1979 0.2150% | 0.1205% | 0.1718% | 0.5785% | 0.0000% | 1.0417% | 0.0000% | 0.0000%
1980 0.1287% | 0.1434% | 0.1691% | 1.0727% | 0.0000% | 0.0000% | 0.0000% | 15625%
1981 0.1175% | 0.1327% | 0.1299% | 0.3653% | 0.0000% | 0.0000% | 0.9804% | 0.9434%
1982 0.2077% | 0.1497% | 0.3222% | 0.7280% | 0.0000% | 0.7353% | 0.0000% | 0.9434%
1983 0.1889% | 0.1397% | 0.2866% | 0.5721% | 0.0763% | 0.1532% | 0.0680% | 0.3396%
1984 0.1269% | 0.1117% | 0.2396% | 0.4422% | 0.0000% | 0.1251% | 0.3359% | 0.3923% | 0.0000%
1985 0.1563% | 0.1986% | 0.3651% | 0.7036% | 0.1740% | 0.1496% | 0.3267% | 0.4024% | 0.5137%
1986 0.4428% | 0.3164% | 0.6528% | 0.8342% | 0.6166% | 0.2670% | 0.5679% | 0.6367% | 0.4340%
1987 0.1369% | 0.1398% | 0.3267% | 0.5359% | 0.2028% | 0.2596% | 0.3793% | 0.5725% | 0.0441%
1988 0.1926% | 0.2125% | 0.6717% | 0.9167% | 0.3586% | 0.4265% | 0.4723% | 0.7476% | 0.3285% | 2.0670% | 0.0266% | 1.7021%
1989 0.1847% | 0.3610% | 0.8960% | 0.6979% | 0.3691% | 0.3880% | 0.3778% | 0.6411% | 0.4030% | 3.5585% | 1.0453% | 0.0000%
1990 0.1793% | 0.2163% | 0.3886% | 0.7424% | 0.4087% | 0.4012% | 0.3925% | 0.8200% | 0.0637% | 3.8216% | 1.0131% | 0.0000%
1991 0.2108% | 0.2627% | 0.4533% | 0.7290% | 0.5214% | 0.3986% | 0.5445% | 0.9578% | 0.2070% | 2.3689% | 0.4806% | 0.0000%
1992 0.2704% | 0.3673% | 05925% | 1.0879% | 0.5541% | 0.4063% | 0.8329% | 1.1969% | 0.2256% | 1.3457% | 0.4330% | 0.6318%
1993 05216% | 0.7572% | 0.7522% | 15707% | 0.6357% | 0.6308% | 0.8071% | 1.4180% | 0.4636% | 2.7134% | 1.0632% | 15542%
1994 0.2724% | 0.2445% | 0.2528% | 1.1564% | 0.7428% | 0.3066% | 0.3690% | 0.7117% | 0.3034% | 1.8689% | 14073% | 2.7219%
1995 1.6063% | 2.0491% | 1.9545% | 2.7670% | 1.2302% | 1.2061% | 1.1146% | 1.1971% | 1.6005% | 2.1016% | 1.8060% | 2.3803%
1996 0.3331% | 0.3844% | 0.4030% | 1.4696% | 0.7624% | 0.5837% | 0.9943% | 0.7527% | 0.4849% | 1.9823% | 0.0026% | 2.8534%
1997 05795% | 0.7022% | 0.8953% | 1.7429% | 0.9070% | 1.0363% | 0.8333% | 1.1334% | 0.8423% | 2.6635% | 1.2016% | 4.3304%
1998 0.8078% | 0.7693% | 14340% | 15639% | 1.1139% | 0.4655% | 0.5731% | 0.9790% | 2.5382% | 3.8035% | 1.1092% | 9.7084%
1999 0.3107% | 0.7179% | 10357% | 1.8667% | 0.5259% | 0.6466% | 0.6241% | 0.9105% | 0.3926% | 0.9289% | 0.6714% | 1.1890%
2000 0.6602% | 0.9535% | 1.4365% | 1.8713% | 0.6675% | 0.6154% | 1.2175% | 0.9415% | 0.9993% | 1.5860% | 0.7130% | 2.1991%
2001 43092% | 5.6247% | 6.6536% | 5.1404% | 1.7800% | 2.4303% | 1.8440% | 2.5060% | 4.6272% | 4.4474% | 1.0251% | 2.9926%
2002 43171% | 2.8158% | 4.3175% | 4.2918% | 1.4965% | 1.3125% | 2.1901% | 2.1560% | 2.0203% | 9.3136% | 2.2638% | 5.6461%
AllYrAvg: | 0.6244% | 0.6884% | 0.9536% | 1.3498% | 0.4803% | 0.5793% | 0.6294% | 0.9835% | 0.8907% | 3.0785% | 1.0520% | 2.5231%
2001-2002 Yr Avg: | 4.3132% | 4.2203% | 5.4856% | 4.7161% | 16383% | 1.8714% | 2.0171% | 2.3310% | 3.3238% | 6.8805% | 1.6445% | 4.3193%
Selected: | 0.6244% | 0.6884% | 0.9536% | 1.3498% | 0.4803% | 0.5793% | 0.6294% | 0.9835% | 0.8907% | 3.0785% | 1.0529% | 2.5231%

Minimum Number of Loans/Credibility Criteria

The Data Transformation Appendix (see Appendix E) provides a detailed description of how we
arranged our data for building our regression models. The data sets we developed are “cell-
based” in the sense that individual loans are grouped into cohorts and a time series of statistics
are developed for each cohort. Our cohorts are designed, and our regression data sets are
developed, a a much finer level of detail than the level a which our final regresson models are
developed — we did this to allow for a detailed investigation of specific model behavior and to
develop more homogenous cohorts.

By segmenting the available data too finely we run the risk of fitting our models to spurious
results. For example, if a any point in time a given cohort has only a few loans surviving, a
single claim or prepayment will produce an observation with a falsely high claim or prepayment
rate. To address this issue we dropped from our regression data sets any observation that did not
have at least 100 loans surviving in the cohort. In some cases, we increased the minimum
credibility criteriato 200.
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Period of Historical Data and Number of Observations
Table A.3 provides a listing of the historical period and the number of observations used in

performing the regression for each loantype/LTV category.

TableA.3
Loan-Type/LTV Category Historical Period Number of Observations
FR30, HighLTV 1975 through 2002 18,783
FR30, Mid LTV 1975 through 2002 28,570
FR30, Investor LTV 1975 through 2002 12,135
FR30, Low LTV 1975 through 2002 10,341
FR15, High LTV | 1975 through 2002 887
FR15, Mid & Investor LTV 1975 through 2002 1,451
FR15, Low LTV 1975 through 2002 708
ARM 1986 through 2002 2,014
SRFR30 (see note) 1988 through 2002 20,941
SRFR15 (see note) 1991 through 2002 1,888
SRARM (see note) 1991 through 2002 2,360

Note: The historical period listed in Table A.3 for the streamlinerefinanced loans is the period for which actual streamline loan
experience was available and met our minimum credibility criteria. To improve the fit of our models, we supplemented this data
with experience from the FR30, High LTV, FR15, High LTV and the ARM data sets. The number of observationslisted in Table
A3 reflects the combined experience.

Computing Environment Unused for Data Manipulation and Regression Analysis

The vast mgjority of the data manipulation, scrubbing, and transformation was performed on a
UNIX server using SAS. We performed a small amount of additional data manipulation in Excel
spreadsheets. All of our regression analyses were performed using S Plus 2000, Professional
edition. The regression results for each loantype/LTV category are included as part of this
appendix.

Weighted Averages

Since each observation in the data set we used for performing our regression analyss is
comprised of the characteristics for a number of loans, we calculate a weighted average across a
given cell for each of the various response and predictor variables. Each of our weighted
averages is based on the amortized loan balance of the surviving loan pool during each
experience period or policy year. This weighting scheme makes each of our predictor variables,
with the exception of the binary variables, an implicitly time-dependent variable, if not an
explicitly time-dependent variable.
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Conditional Claim Rate M odel

We developed eleven separate conditional claim rate models. A separate model was devel oped
for each of the four LTV categories® in the fixed rate, 30-year loan category. For the fixed rate,
15-year loan category, we developed three separate regression models: one for the High LTV
category, one for the Low LTV category, and one for the combined Mid and Investor LTV
category. The final four regression models are comprised of one model for adjustable rate loans,
al LTV categories combined; one for streamline refinanced, fixed rate, 30- year loans (SRFR30),
all LTV categories combined; one for the streamline refinanced, fixed rate, 15-year loans
(SRFR15), all LTV categories combined; and one for streamline refinanced, adjustable rate loans
(SRARM), dl LTV categories combined.

The basic structure of the conditional claim rate model is set forth in Equation A.1.

I(1,)= a+b,xt+b,%?+b, INT.RT, + b, RGTL, + b, R LTL, + b, xCUMDIFF,
+ b, xLTV, + b, xLTV.AGE3, + b, xANN.HPA + b,, xHPA
+ b, ™NEGEQ.RGT1, + b, "NEGEQRLT1, + b,, xRHP + b,, UNEMP.L2,
+ by XPAY.INC.AGE4, + b,y XOY1995 ........oviiiieiiiise e (A.1)

Presented below is a brief definition of each term in the conditional claim rate model. Appendix
E, Data Transformation includes a more detailed description of the exact method used to
calculate each of the predictor variables. Exhibits A.1 through A1l and Graphs A.1 through
A.33 included with this Appendix A provide results of each regression analysis, including the
coefficient values, standard errors, tstatistics, null and residual deviance values, analysis of
deviance tables, plots of actual versus fitted conditional claim rates by policy year, scatter plots
of actual versus fitted claims, and scatter plots of the square root of the absolute value of the
deviance residuals versus fitted values.

Definitions

1. In(l,) =the natural log of the estimated Poisson parameter during policy year t for a given
loantype/LTV category. Since, for a Poisson distribution, the Poisson parameter is also the
mean of the distribution, |, is the expected number of claims (per 10,000 contracts) in policy

year t within a given loan type category. In effect, we are saying that, at each stage of aloan
pool’s life (where we define a stage to be a policy year), there exists a Poisson distribution
that defines the conditional probability distribution of insurance clams. The Poisson
parameter provides the expected number of claims, but we could just as easily calculate the
number of claims we would expect at the 75" or 25" percentiles for a given set of values for

! The four LTV categories are High, Mid, Investor, and Low. A detailed description of these categories is provided
inthe Data Transformation Appendix, which we summarize here for the readers convenience. Low LTV is defined
by LTV values less than 83%, Mid LTV isdefined by LTV values between 87% and 96%, and the High LTV is
defined by LTV values greater than 96%. The Investor LTV category overlaps slightly the Low and Mid LTV
categories with respect to the actual LTV but is further defined by the number of living units (>1), the borrower type
(landlord, builder, operative builder, escrow commitment or corporation), and LTV values less than 87%. The
definition of LTV categories is constant across all loan types.
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the predictor variables. This additional information is available since a Poisson distribution
is completely specified by its mean.

t = age of the loan in years, or the policy year of a given loan cohort.

t> = age of the loan in years, squared.

INT.RT; = the weighted average loan contract rate.

RGT1; = the weighted average refinance incentive ratio at a given age if the value of the
refinance incentive ratio is greater than one; otherwise this variable takes a value of zero.
The refinance incentive ratio is defined as the ratio of the loan contract rate to the available
refinance rate at a given age.

RLTL; = the weighted average refinance incentive ratio at a given age if the value of the
refinance incentive ratio is less than or equal to one; otherwise this variable takes a value of
zero.

CUMDIFF; = the weighted average cumulative positive difference between the loan contract
rate and the historically available refinance rate through each age of aloan pool’s life. See
Appendix E, Data Transformation for a more detailed description of this variable and a
graphical display of its value over time.

LTV.0 = the weighted average loan-to-value ratio that exists at the time of loan origination.
LTV.AGES3; = the weighted average, time-dependent |oan-to-value ratio, beginning at age 3.
The time-dependent loanto-value ratios are updated at each policy year for scheduled
amortization and for house price appreciation.

ANN.HPA; = the weighted average house price appreciation that has taken place during a
given fiscal year, weighted for the geographical distribution of the particular 1oan pool.

HPA; = the weighted average cumulative house price appreciation since the origination of the
loan pool, weighted for the geographical distribution of the particular loan pool.
NEGEQ.RGTL; = the weighted average probability of negative equity a a given age if the
value of the refinance incentive ratio is greater than or equal to 1.02; if the value of the
refinance incentive ratio is less than 1.02, this variable takes on a value of zero.
NEGEQ.RLTL; = the weighted average probability of negative equity at a given age if the
value of the refinance incentive ratio is less than 1.02; if the value of the refinance incentive
ratio is greater than or equal to 1.02, this variable takes on a value of zero.

RHP = the weighted average relative house price at loan origination. Relative house price is
calculated as the ratio of the property value associated with each loan relative to the
corresponding MSA median house price. The median house price used in this instance is not
an FHA/MMIF specific median; it is the median for the entire MSA.

UER L2 = the weighted average of state unemployment rates, lagged 2 years.
PAY.INC.AGE4; = the weighted average, time-dependent payment-to-income ratio as of a
given age. The time-dependent payment-to-income ratios are updated at each policy period
for changes in persona income levels; in addition for adjustable rate loans the ratio is
updated for changes in loan payment levels that result from changes in the loan interest rate.
OY1995 = a hinary variable that takes on a value of 1 if the fiscal/calendar period is 1995 or
later, and zero otherwise.

a,b,b,,b,,.., b, = estimated regression coefficients for the Poisson regression model that

result from applying an iteratively re-weighted least squares (IRWLS) methodology.
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The regression models applied to the streamline refinanced loans have an additional explanatory
variable, REFI. We introduced this binary variable when we augmented the streamline data with
data from the corresponding fixed rate, high LTV category. REFI takes on a value of 1 if the
observation is an actua streamline refinanced loan observation, and a value of zero otherwise.
The negative sign on the regression coefficient for this variable indicates that frequency of
claims for streamline refinanced loans is less than that of purchase origination loans.

For adjustable rate loans, we modified equation A.1 dightly. We dropped the age-squared term
and added two other age variable, one that takes on a value up to age 2, and zero thereafter, and a
second that takes on a value of 1 up to age 4, and a value of zero thereafter. We found that this
shift in the use of age variables improved the fit of our models to historical experience. In
addition, we dropped the CUMDIFF, HPA, NEGEQ.RLT1, and NEGEQ.RGT1 variables and
introduced a NEGEQ.AGES6 variable. The NEGEQ.AGE6 variable takes on the value of the
probability of negative equity for policy year 6 and later, and has a zero value otherwise. We
have observed in past reviews that a clear relationship between conditional claim rates and the
probability of negative equity does not emerge until policy year 6 and subsequent.
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Conditional Prepayment Rate M odel

We developed conditional prepayment rate models for the same loantype/LTV categories for
which conditional claim rate models were developed. That is, we developed eleven prepayment
models: four for the fixed rate, 30-year loan type, three for the fixed rate, 15-year loan type, and
one for each of ARM, streamline refinanced, fixed rate, 30-year loans, and streamline refinanced,
fixed rate, 15-year loans and streamline refinanced ARM loans.

The basic structure of the conditiona prepayment rate model is set forth in Equation A.2.

I(1,)= a+b,XNT.RT, +b, RPRIME, + b, *f|ELD.DIFF, + b, ¥*R30.PDIFF,

+ b, XFR30.NDIFF, + b, XTBOND VOL, + b, XNEGEQ.RGT1,

+ b, "NEGEQ.RLT1, + by xCUMDIFF, + b,, xRHP + b,, XANN.HPA

+ b, XL TV, + b, X.TV.AGE3, + b, xPAY.INC.AGE4,

+ b, WUNEMP.L2, + by %+, 4.2+ B XSR ..o, (A2

Presented below is a brief definition of each term in the conditional prepayment rate model.
Appendix E, Data Transformation includes a more detailed description of the exact method used
to calculate each of the predictor variables. Exhibits A.12 through A.22 and Graphs A.34
through A.66 included with this Appendix A provide results of each regresson analyss,
including the coefficient values, standard errors, tstatistics, null and residual deviance values,
analysis of deviance tables, plots of actual versus fitted conditional claim rates by policy year,
scatter plots of actual versus fitted claims, and scatter plots of the square root of the absolute
value of the deviance residuals versus fitted values.

Definitions

1.

In(1,) =the natural log of the estimated Poisson parameter at during policy year t for a given
loantype/LTV category. Since, for a Poisson distribution, the Poisson parameter is also the
mean of the distribution, 1, is the expected number of prepayments (per 10,000 contracts) in

policy year t within a given loantype/LTV category. In effect, we are saying that, at each
stage of aloan pool’s life (where we define a stage to be a policy year), there exists a Poisson
distribution that defines the conditional probability distribution of prepayments. The Poisson
parameter provides the expected number of prepayments, but we could just as easily
calculate the number of prepayments we would expect at the 75" or 25" percentiles for a
given set of values for the predictor variables. This additiona information is available since
a Poisson distribution is completely specified by its mean.

INT.RT; = the weighted average loan contract rate.

RPRIME; = the weighted average, exponentially weighted moving average® refinance
incentive ratio at aget.

2 R¢= zxR +(1- z)xR¢,, where R =the arithmetic mean of prior refinance ratios up to time t, and z = the
weight assigned to the mean of prior ratios. For this Review, we selected z = 0.75.
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4. YIELD.DIFF; = is the difference between the yield on 10-year U.S. Treasury bonds and the
yield on 52-week U.S. Treasury hills.

5. FR30.PDIFF; = the difference between the weighted average loan contract rate and the
available contract rate on a fixed rate, 30-year mortgage. If the loan contract rate is higher
than the available refinance rate this variable reflects that difference; otherwise it has a value
of zero.

6. FR30.NDIFF; = the difference between the weighted average loan contract rate and the

available contract rate on a fixed rate, 30-year mortgage. If the loan contract rate is lower

than the available refinance rate this variable reflects that signed difference; otherwise it has
avalue of zero.

TENYR.BOND.VOL; = the annual volatility of the 10-year U.S. Treasury bond.

NEGEQ.RGTL; = the weighted average probability of negative equity at a given age if the

value of the refinance incentive ratio is greater than or equal to 1.02; if the value of the

refinance incentive ratio is less than 1.02, this variable takes on a value of zero.

9. NEGEQ.RLTL; = the weighted average probability of negative equity at a given age if the
value of the refinance incentive ratio is less than 1.02; if the value of the refinance incentive
ratio is greater than or equal to 1.02, this variable takes on a value of zero.

10. CUMDIFF; = the weighted average cumulative positive difference between the loan contract
rate and the historically available refinance rate through each age of aloan pool’s life. See
the Appendix E, Data Transformation for a more detailed description of this variable and a
graphical display of its value over time.

11. RHP = the weighted average relative house price at loan origination. Relative house price is
caculated as the ratio of the property value associated with each loan relative to the
corresponding MSA median house price. The median house price used in this instance is not
an FHA/MMIF specific median; it is the median for the entire MSA.

12. ANN.HPA; = the weighted average house price appreciation that has taken place during a
given fiscal year, weighted for the geographical distribution of the particular loan pool.

13. LTV.0 = the weighted average loanto-value ratio that exists at the time of loan origination.

14. LTV.AGE3; = the weighted average, time-dependent |oan-to-value ratio, beginning at age 3.
The time-dependent loanto-value ratios are updated at each policy year for scheduled
amortization and for house price appreciation.

15. PAY.INC.AGE4; = the weighted average, time-dependent payment-to-income ratio as of a
given age. The time-dependent payment-to-income ratios are updated at each policy period
for changes in persona income levels; in addition for adjustable rate loans the ratio is
updated for changes in loan payment levels that result from changes in the loan interest rate.

16. UER L2 = the weighted average unemployment rate, lagged 2 years.

17.t = age of the loan in years, or the policy year of a given loan cohort.

18. 1.2 = a binary variable that takes on the value 1 if the policy year is less than or equa to 2,
and zero otherwise.

19. SR = a hinary variable that indicates whether the observation is pre- or post-introduction of
the Streamline Refinance program. The variable takes on a value of 1 if the fiscal/calendar
period is 1989 or later, and zero otherwise.

20. a,b,,b,,b,,...,b,; = estimated regression coefficients for the Poisson regression model that
result from applying an iteratively re-weighted least squares (IRWLS) methodol ogy.
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The regression models applied to the streamline refinanced loans have an additional explanatory
variable, REFI. We introduced this binary variable when we augmented the streamline data with
data from the corresponding fixed rate, high LTV category. REFI takes on a value of 1 if the
observation is an actual streamline refinanced loan observation, and a value of zero otherwise.

For adjustable rate loans, we modified equation A.2 slightly. We dropped the CUMDIFF, and
ANN.HPA variables. Originaly we included these variables in our ARM prepayment model but
found that they added little in terms of explanatory power based on a review of the analysis of
deviance table.

Explanatory Variables

The explanatory variables used in the clam and prepayment models can be categorized into
severa groups. interest rate variables, income variables, equity variables, and baseline hazard.
In the sections that follow we provide an explanation for these variables and provide some
economic insight behind the signs on the corresponding regression coefficients in the clam and
prepayment equations. Following this section is a bibliography of reference sources for both
generalized linear models and the loan termination models.

Interest Rate Variables

The contract rate on a loan is a primary determinant of the borrower’s payment burden. In
general, lower contract rates increase the demand for “new loans’ in two ways. First, there is the
refinancing effect where current mortgage holders choose to take a new loan with a lower
contract rate and repay their current loans. The second effect is the origination of new loans by
borrowers who are attracted by the lower monthly mortgage payments that result from the lower
loan contract rate.

We use severa variables to capture the effect of interest rates on prepayment options and
payment burden levels. First is the refinance incentive ratio that is defined as the ratio of the
loan contract rate to the currently available refinance rate.  When the ratio takes on a value
greater than 1.0, there is an economic incentive for the borrower to refinance since the borrower
can reduce their monthly payment by refinancing at the lower rate. The refinance incentive ratio
is an approximation of the ratio of the present value of an annuity at the available refinance rate
to the present value of an annuity at the loan contract rate. At most ages, the refinance incentive
ratio provides a reasonable approximation to this ratio of present values; only at very late stages
of aloan’'s life does this approximation begin to break down; see Richard and Roll (1995). Our
refinance incentive ratio is similar to the prepayment option, or POPTION, covariate used in
other loan termination models.

The refinance incentive ratio provides information regarding when there is an economic
advantage to refinancing a loan, but it does not provide information about the recent history of
refinance options. For this purpose, we use an exponentially weighted moving average refinance
incentive ratio. This variable is a weighted average of the refinance incentive ratios that have
existed since loan origination where the most recent ratio receives the highest weight and prior
ratios receive aweight that decays at an exponential rate.
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Another variable that keeps track of the refinance options over the life of aloan is the CUMDIFF
variable. This is the sum of the cumulative positive differences between the loan contract rate
and the available refinance rate. In the prepayment rate model, CUMDIFF provides information
regarding the level of burnout for a pool of loans — that is, the change in sendtivity to
economically advantageous refinance options. In the claim rate model, CUMDIFF is intended to
provide insight regarding adverse selection of remaining loans. Given the fact that an increase in
the value of the CUMDIFF variable represents a history of favorable refinance opportunities, the
loans remaining in a pool characterized by a high CUMDIFF variable could be those that were
unable to refinance and may be more likely to result in a claim. If this were the case, then the
CUMDIFF regression coefficient should have a positive sign in the claim model. Thisis not the
case for the 30-year loan category, where the sign on the CUMDIFF coefficient is negative.
However, for some of our models the CUMDIFF coefficient does have a positive sign.

FR30.PDIFF and FR30.NDIFF are time-dependent variables defined as the difference between
the loan contract rate and the available refinance rate. The PDIFF or NDIFF suffixes
discriminate between cases where the variables take on a positive or negative value. We expect
the regression coefficients to have a positive sign in the prepayment model. The covariates are
not used in the claim mode.

YIELD.DIFF is a time dependent variable that is the difference between the short- and long-end
of the U.S. Treasury yield curve. In prior years, it has the difference between the rate on the 30-
year Treasury bond and the 52-week Treasury bill. However, as of January 2002 the 30-year
Treasury bond was discontinued. As a result, we replaced this variable with the 10-year
Treasury bond for the 2002 analysis. YIELD.DIFF attempts to predict the direction of future
interest rates. It is similar in its basic structure to the YLDCURVE used in the Abt Associates
Microsimulation model® and the YIELDCUR variable used in the GAO modd®. There are,
however, differences in its specification that result in the expectation that our YIELD.DIFF has a
positive sign in the prepayment model whereas YLDCURVE and YIELDCUR are expected to
have a negative sign. YIELD.DIFF is not used in the claim rate model.

INT.RT is the loan contract rate. This time-dependent covariate is used in both the claim and
prepayment rate models. In the claim rate model, we expect the regression coefficient to have a
positive sign under the belief that, all else being equal, a higher monthly loan payment driven by
a higher contract rate will increase the chance of a claim. In a prepayment model that used the
loan contract rate as a predictor variable but did not make use of the refinance incentive ratio or
FR30.PDIFF and FR30.NDIFF, we would expect the regression coefficient of INT.RT to have a
positive sign. Since our model makes use of each of these variables, we believe that INT.RT is
picking up a variety of effects including policy level changes.

3 Abt Associates Inc., 1998, Report of the Loan Termination Models for the Microsimulation Model of FHA's
Mutual Mortgage Insurance Fund.

* General Accounting Office, 1996, Mortgage Financing: FHA Has Achieved Its Home Mortgage Capital Reserve
Target, GAO/RCED-96-50.
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Income Variables

PAY.INC.AGE4 is the ratio of the monthly loan payment to borrower income — see Campbell
and Dietrich, 1983. It is a time-dependent variable that is adjusted for changes in income levels
over the life of aloan. It is used in both the claim and prepayment rate models. We expect the
sign of the coefficient to be positive in both the claim and prepayment rate models. The
expectation of the sign for the claim rate model is obvious; a higher ratio of mortgage payment to
income increases the chance of a claim. For the prepayment rate model, the expectation of a
positive sign is driven by a borrower’s desire to lower their monthly payment burden with a
lower contract rate loan.

UER.L2 is a state-specific civilian unemployment statistic. Since higher levels of unemployment
decrease household income levels, we expect the sign on this coefficient to be positive in the
clam rate models and negative in the prepayment rate models. We used state unemployment
rates at the loan level and summarized by loanto-value categories. We found that in nearly all
cases the sign on this coefficient for the claim rate model was positive as expected. All signson
this coefficient for the prepayment rate model was negative as expected

Equity Variables

Based on option pricing theory, a mortgage can be viewed as a set of options held by the
borrower. First, it isacall option in the sense that the borrower can call in their loan at any time
by prepaying the outstanding balance; and second, it is a put option in the sense that the borrower
can force their creditor to purchase their property at current market prices by defaulting. The
cal, or prepayment, option is reflected in our refinance incentive ratio covariate; the put, or
default, option is reflected in our NEGEQ.RGT1 and NEGEQ.RLT1 covariates.

The rationale behind the default options is that each month, @ on some periodic basis, the
homeowner compares the market value of their property with the outstanding on their loan. The
difference between the two is the amount of equity in the property. In general, as aloan ages we
expect the level of equity in a property to increase for two reasons: first the loan balance is paid
down over time resulting in higher equity, and second the market value of the property can
increase over time. It is, however, also possible for the market value of the property to decline,
which under certain circumstances can result in negative equity. The likelihood of a clam is
increased with the probability of negative equity for a given property. We caculate the
probability of negative equity based on the following formula:

Pr(NEG.EQUITY) = Fgén(pv.bal )- In(mktval) ¢

e S a

where pv.bal is the present value of the remaining mortgage payments, discounted at the loan
contract rate, and mkt.val is the current market value of the house estimated using the OFHEO
repeat sales index. The value in the denominator, s , is the volatility of the house price index
that is estimated since loan origination. The function, F , is the standard normal distribution.

For further details see Ambrose and Capone (1997), Cooperstein, Redburn, and Meyers (1991),
or Deng (1995), Deng, Quigley, and Van Order (1994). For a specification that uses the negative
equity variable split based upon the value of the refinance incentive ratio, or a similar variable,
see Mattey and Wallace (1999).
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We expect the sign on NEQEQ.RGT1 and NEG.RLT1 to be positive in the claim rate model and
negative in the prepayment rate model.

We use two separate loanto-value ratios in our models, the original LTV, LTV.0, and a time-
dependent LTV that phases in at policy year 3, LTV.AGES3;. LTV.0 specifies the initial equity
position of the borrower; LTV.AGE3 tracks increases in house prices and scheduled
amortization. For the clam rate model, we expect the coefficient on both variables to be
positive; for the prepayment rate model, we expect that higher LTV loans are less likely to
prepay which would result in a negative coefficient.

HPA and ANN.HPA reflect cumulative and contemporaneous changes in property values,
respectively. We expect the signs on the coefficients for these covariates to be positive in the
prepayment rate models - higher levels of appreciation result in greater overall wealth and loan
prepayment due to an upgrade in housing — and negative for the claim rate models — an increase
in the market value of a house resultsin a lower probability of aloan resulting in aclaim.

Baseline Hazards

The amount of time that has elapsed since loan origination is a determinant of clam and
prepayment behavior that underlies most other variables. At loan origination, borrowers begin
with reasonably stable income, equity, and wealth levels as a result of the underwriting process.
As a loan pool ages, various events take place that can change a borrower’s ability to make
timely loan payments, for example: job loss, change in family status, and house price
depreciation. These events can make default more likely. After severa years, a given loan will
have built up significant equity as a result of house price appreciation and scheduled
amortization — characteristics that decrease the likelihood of default. Given this, we expect
baseline claim activity to peak in the first three to six years of the life of a loan pool and to
steadily decrease beyond that point.

The baseline pattern for prepayments is similar but may be delayed for severa years due to
transaction costs associated with loan origination.

Comparison of Regression Results

Please see Exhibit A (attached) for a comparison of the coefficients and predictive power of the
regression models in this year's Review as compared to last year. The fits are measured by the
guantity 1 — RD/ND, where RD is the residual deviance from the regression and ND is the null
deviance.
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Page 1

FY 2003 ACTUARIAL REVIEW
COMPARISON OF REGRESSION RESULTS TO FY 2002 REVIEW
CONDITIONAL CLAIM RATE MODEL

F30 LTVH F30 LTVM F30 LTVI F30 LTVL FI5LTVH || F15LTVMH+ F15LTVL ARM SRF30 SRF15 SRARM

2003 | 2002 || 2003 [ 2002 || 2003 | 2002 |[ 2003 | 2002 || 2003 | 2002 || 2003 [ 2002 || 2003 | 2002 |[ 2003 | 2002 {| 2003 | 2002 || 2003 [ 2002 || 2003 | 2002
(Intercept) 261 261 -2.62| -3.16| -1.58| -1.84| -0.67| -0.51| 5.94[ 2.23| -3.01| -5.39| -8.26|-12.16 0.70| -0.03||] 1.70[ 1.61) 2.50| -2.20| -0.55| -1.60
AGE 0.10| 0.07| 0.22[ 0.7 o0.17| 0.13 o0.18/ 0.14f 0.24] o0.28] 0.40[ 037| 0.71 0.51ff -0.14| -0.18| 0.09] 0.06]| 0.26] 0.26| -0.10( -0.14
AGE.SQR 0.00[ 0.00 -0.01f -0.01f -0.01| 0.00| -0.01| -0.01ff -0.02| -0.02|| -0.03| -0.03| -0.04| -0.03 0.00{ 0.00 -0.02[ -0.02
INT.RT 0.24| 0.25| 0.24] 0.27f 0.25| 0.28 0.26]/ 0.30ff 0.44| 038 031 0.27| 042 041 o0.15 0.08 0.24] 0.26 053 045| 0.13| 0.07
R.GT1 0.33| 0.08| 0.66[ 0.50( 0.59| 0.26] 0.33] 0.22 -0.89| -0.89| -0.90[ -0.49| -1.06| -0.03| -0.51| -0.70ff 0.40| 0.08|| -0.86| -0.93| -0.65| -0.87
R.LT1 0.25| 0.03| 046 0.36| 045/ 0.19 -0.04| -0.08f -0.83| -0.78| -1.15| -0.74| -1.26| -0.14| -0.76| -0.83| 0.32| 0.04 -0.74| -0.79|| -0.87 -0.98
CumbDiff.100 -0.87| -0.49| -1.63| -1.70|f -0.04| -0.08[ -0.82| -1.35| 1.99| 3.67| 4.69| 3.95( 5.37| 2.13 -0.84( -0.52| -0.24| 3.22
LTV.0 -0.03| -0.02| 0.03| 0.04 0.02| 0.03 0.04] 0.04) -0.06[ -0.07| 0.00] 0.00ff 0.05| 0.05[ 0.05| 0.05]| -0.02[ -0.01) -0.01| -0.01|f 0.04| 0.04
LTV.AGE3 0.01| o0.01f o0.01f o0.01f o0.01f o0.01ff o0.01| o0.01ff 0.02| o0.01f 0.02[ o0.01f o0.01f 0.01f -0.01| -0.01ff 0.01] 0.01ff 0.02 0.02] 0.00( 0.00
ANN.HPA 217 2.04f o0.88 0.39| 1.25| o0.76 -0.46| -1.11f 0.20[ 6.59| 4.33| 6.19| 8.14| 11.31ff 0.27| 3.10| 1.96( 1.93| -0.84| 7.36| 1.36] 4.25
HPA -0.88[ -0.93| -1.13| -1.05| -1.35| -1.51ff -1.50| -1.59|| -0.45( -1.66| -1.59| -1.61|f -4.78| -5.88 -0.90( -0.96| -1.73| -3.67
NEGEQ.RGT102 1.13| 0.97| 1.41| 1.08| 1.45| 0091 136 0.87[ 065 117 3.35| 3.65 15.34| 15.44 0.97| 0.86| -1.31| -1.46
NEGEQ.RLT102 1.33| 0.97| 1.82] 1.22| 2.8 1.23| 3.28| 2.22f -0.41| -0.03 3.19] 4.10|| 16.03| 15.91 1.10| 0.81f -2.26| -2.34
RHP -0.48 -0.42| -0.31| -0.31ff -0.14| -0.13[f -0.37| -0.32|| -0.76| -0.80| -0.58| -0.53|| -0.56| -0.40f 0.03| 0.03|| -0.39| -0.33|| -0.79| -0.79 0.09] 0.09
UER.L2 0.04| 0.06| 0.06] 0.09( 0.04| 0.08 0.07| 0.08f 0.08 0.03] 0.05 0.09| -0.02| 0.10] 0.02| -0.05[ 0.04| 0.06]| 0.07[ -0.02| 0.04| -0.02
PAY.INC.AGE4 0.02| 0.02|] 0.02[ 0.02f 0.02| 0.02f 0.02| 0.02ff 0.02| 0.02] 0.03[ 0.03]| 0.3 0.03f 003 0.03f 0.02] 0.02] 0.03f 0.03] 0.03 0.03
OY1995/SR* 0.49| 022 053[ 037 057 045 048] 0.35 0.63| -0.02| 045 0.14) -0.34| 0.50f 0.62| -0.82f 0.43| 0.23] 0.72[ -0.17| 0.60[ -0.76
REFI -0.51 -0.47| -0.74| -0.80|f -0.29| -0.24
AGE.2 -2.55 -2.41 -1.36( -1.229
AGE.4 -0.40( -0.36 -0.41 -0.36
NEGEQ.AGE6 0.68| 0.46 0.67| 0.46
1-RD/ND 70.7%| 69.8%] 72.9%| 71.8%|[ 59.8%]| 60.8%|| 65.4%)| 66.3%]|| 72.0%| 70.5%]| 59.5%| 59.5%|[ 71.7%]| 74.4%|| 64.7%)| 60.4%]|| 69.1%| 68.6%]| 67.4%| 66.5%| 61.4%]| 58.0%

*FY 2003 Review replaced SR variable with OY1995 variable

Comparison of Regression Coefficients and Fits1.xls
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FY 2003 ACTUARIAL REVIEW
COMPARISON OF REGRESSION RESULTS TO FY 2002 REVIEW
CONDITIONAL PREPAYMENT RATE MODEL

F30 LTVH F30 LTVM F30 LTVI F30 LTVL F15LTVH || F15LTVM+ F15 LTVL ARM SRF30 SRF15 SRARM

2003 | 2002 || 2003 [ 2002 || 2003 | 2002 || 2003 [ 2002 || 2003 | 2002 |[ 2003 [ 2002 || 2003 | 2002 |{ 2003 [ 2002 || 2003 | 2002 |[ 2003 | 2002 [| 2003 | 2002
(Intercept) 6.18| 5.41f 657 6.55]| 7.26] 6.74f 5.90[ 5.57|| 451 499 2.25( 2.80|| 451| 5.70| 14.12| 14.98|| 553 5.00f 4.33 7.35| 13.47( 14.23
INT.RT -0.21| -0.21f -0.18| -0.18|| -0.18| -0.17|f -0.13| -0.12|| -0.14| -0.20| -0.18| -0.17| -0.14| -0.13[ -0.58| -0.59| -0.20( -0.20f -0.22| -0.22] -0.60 -0.61
R.Prime 1.79| 1.94 145 141 1.72| 1.73|| 1.63| 1.58| 1.87| 2.76[ 2.84| 2.87| 1.87| 2.06[ -0.55| -1.06| 2.03| 2.24f 2.25| 2.73| 0.09| -0.26
Yield.Diff 0.03| 0.06]| 0.06| o0.07[ 0.09] 0.08] 0.09] 0.09 0.12| o0.10] 0.14| 0.14 o0.12| o0.15| -0.15( -0.11ff 0.05| 0.08f 0.05[ 0.09| -0.17| -0.14
FR30.Pdiff 049 045| 052| 0.50f 050 049 045 0.44f 036 040 0.34[ 0.33| 0.36] 031f 041 0.60]| 0.49| o046 0.44[ 042 0.34] 051
FR30.Ndiff 0.26| 0.25]| 0.30] 0.30f 0.29| 0.29 o0.28] 0.28] 048] 0.36] 043 041 048 040| o064 0.71f 0.24] 023 0.36[ 0.29]| 0.60| 0.63
TenYr.Bond.Vol 0.65| 0.67| 0.67| 0.69 0.74| 0.74| 054 055 033 075 0.68( 0.81f 0.33] 051f 0.27[ 0.42| 068 069 058 0.69]| 0.19] 0.27
NEGEQ.RGT102 | 0.46| 0.24 0.16/ 0.22| -0.41| -0.62[ -0.43| -1.22| -0.42| 0.47| -0.20| -0.15| -0.42| 2.28 -0.50| -0.39| 0.23| 0.12 0.49| 067 -0.12[ 0.01
NEGEQ.RLT102 | -1.47| -1.55| -4.80| -4.42| -5.06| -4.90[ -15.59|-16.59| -16.20| 0.16f -1.36| -0.99| -16.20( -14.95| 0.02| -0.14 -1.76| -1.70[ -0.39| -0.04|f 0.42| 0.35
CumbDiff.100 -4.93| -4.83| -5.95 -5.84| -5.92| -6.13|| -6.25 -6.26| -4.37| -5.54f -5.08| -5.15| -4.37| -4.26 -5.39| -5.32| -5.01 -5.81
RHP 0.56| 0.43|| 0.47| 0.36f 0.38 026 040 0.31ff 037 068 058 0.57| 0.37| 0.36f 0.30[ 0.30]| 0.55| 0.45] 0.49( 047 0.32| 031
ANN.HPA 050/ 0.85]| 0.35| 0.76[ 0.13| 0.69| 0.34] 0.77[ 0.99] -0.23| 1.93[ 1.73]| 0.99| 0.08 051 0.82] 095 -1.84
LTV.0 0.01f o0.01) o0.01| o0.00f 0.00] -0.01) o0.01| 0.00f 0.01] 0.01f o0.00[ 0.00f 0.01] 0.01f -0.01f 0.00f 0.01] 0.01f 0.00[ 0.00] 0.00| 0.00
LTV.AGE3 -0.02| -0.01f -0.01| -0.01f -0.01] o0.00f -0.01f 0.00|| -0.01| o0.00f 0.01| 0.00 -0.01| -0.01ff ©0.00| 0.00] -0.01| -0.01ff 0.01] 0.00f -0.01 -0.01
PAY.INC.AGE4 0.01f o0.01) o0.01| o.01ff 0.01f o0.01)f o0.00f 0.01ff 0.00] 0.01f o0.01f 0.01ff 0.00 0.00f 0.01f 0.01f 0.01] o0.01f 0.01f 0.01ff 0.01] o0.01
UER.L2 -0.06| -0.07| -0.07| -0.08|| -0.08] -0.08 -0.05( -0.07|| -0.01| -0.15| -0.07| -0.12|| -0.01| -0.06 -0.24| -0.27| -0.06| -0.07f -0.06| -0.12| -0.22 -0.24
AGE -0.04| -0.02f -0.03| -0.02| -0.01] o0.00ff 0.00( 0.01f 0.01] 0.09 0.10[ 0.08] 0.01| 0.00f -0.07| -0.08 -0.03| -0.02ff 0.10] 0.09| -0.09( -0.11
AGE.2 -1.97| -1.60[ -1.23| -1.07|| -0.88| -0.68| -0.66 -0.44| -0.95| -0.39|| -0.14| -0.46| -0.95| -1.34f -0.46| -0.58| -1.59 -1.36[ 0.26] -0.26| -0.97 -1.22
SR -0.27| -0.31 -0.25| -0.27|| -0.30| -0.32|[ -0.38| -0.38| -0.49| -0.55|| -0.53| -0.55| -0.49| -0.54ff 0.14| 0.18) -0.24| -0.29| -0.43| -0.53| 0.16( 0.14
REFI 0.06| 0.06| -0.09] -0.08 0.05| 0.05
1 - RD/ND 73.8%]| 71.9%|| 73.5%]| 72.4%|| 68.9%| 67.8%|| 69.2%| 68.9%]|| 81.2%| 82.5%]| 81.3%]| 81.8%][ 75.7%]| 77.5%][ 85.3%| 85.5%] 72.9%| 70.9%] 78.4%| 79.5%] 80.4%| 80.1%
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