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SECTION 1 -
ISSUER'S RATE OF RETURN

INTRODUCTION

This section examines the profit to the issuer of
mortgage backed securities, more specifically the mortgage
backed pass through. By comparing various paydown factors,
it can be shown that there are significant differences in
the returns to the issuer.

The most difficult aspect of the mortgage related
security, particularly the pass through is the pricing.
The capital market is very familiar with fixed rate, fixed.
term securities in which the promised cash flows are known
for certain. The introduction of the pass through has
created an entirely new problem. The ultimate yield to the
investor is based upon the cash flows accruing during the
holding period. The ex-ante quoted yields are based upon
a l2-year prepayment assumption which, as discussed below,
is not related to the underlying securities.

The problems associated with selling these securities
relates to the ex-ante assumptions about the cash flows.
Without evaluating the underlying mortgages and establishing
the pool's prepayment characteristics, the security may be
over or under priced.

A firm that issues mortgage loans has two basis alterna-
tives i) to hold the loans in its existing portfolio or
ii) package the loans in some manner and sell them in the
secondary market. Packaging loans is deemed desirable due to the
increased profit from turning the nortfolio over.

There are many variations of the mortgage backed
security. A firm can choose one of several alternatives
depending upon its cash requirements, its servicing
capabilities and expertise or its ability to properly market
the issue. Mortgage related securities can be short term,
such as mortgage backed commercial paper or longer in dura-
tion such as the pass through. 1In addition to the varying
terms, the cash flows can be tailored to the investor's
needs or desires. The more traditional approach, or at
least the more understood, is the mortgage backed bond (MBB) .
The MBB has known cash flows typical of any corporate bond
where interest is paid quarterly or semi-annually rather
than related in any way to the underlying security. Whereas
the cash flows aceruing to an investor of a pass through are
directly related to the mortgages included in the pool.

- 1l-
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In addition to selling mortgaged backed securities, a
lender may sell the loans outright to an institutional
investor, thus shifting the interest rate and default
rishk to the buyer. Another alternative to reduce the
lenders overall exposure is to sell a portion (or partici-
pation) of the loans while retaining the servicing for
a fee.



PRICING PROBLEM

Once the decision to package the loans has been made,
the problem of how to price them is created. It is well
known in the industry that-no matter how nicely you package
the loans, you eventually come down to the problem of how
to price them. The price should be related to the character-
istics of the underlying security. However, the difficulty
arises due to the fact that the characteristics of a mortgage
loan make the problem of (exante) projecting cash flows, with
any degree of accuracy, a formidable task.

Although the individual mortgages are perceived to be
a relatively secure investment, a mortgage backed security
will be priced above a comparable bond due to the uncertainty
of the cash flows. The investor must bear some of the
interest rate risk associated with early prepayments. This
uncertainty becomes an important consideration when market
conditions cause returns on investment opportunities, during
the life of the security, to fluxuate in either direction,
thus reducing the forecasting capabilities of portfolio
managers, especially those with specific cash flow require-
ments

ESTIMATING PREPAYMENTS

Important elements of information required for an in-
vestor of mortgage backed securities are the timing, amount
and probability of the cash flows received during the hold-
ing period. However, this information is just as critical
to the issuer of mortgage backed securities. The flows to
the issuer include scheduled principal and interest payments as
well as prepayments of principal. If the probability of
default is assumed away (the assumption incorporated into
the following study), the scheduled principal and interest pay-
ments are easy to determine. The problem is to determine the
cash flow resulting from unscheduled principal payments to
estimate the issuers return. '

As mortgage back securities continue to increase in
number and acceptability, more attention will need to be given
to the problem of prepayments of principal. As investors
become more knowledgeable about the characteristics of the
mortgage instrument, the pricing models will need to become more
sophisticated, which will require some estimation of prepayments.



THE TWELVE YEAR PRE?AYMENT ASSUMPTION

As discussed briefly in the introduction, the tradi-
tional pricing assumption (primarily for convenience and
consistency within the market place) is to assume that
durlng the first 12 years of the mortgage life, the investor
receives scheduled principal and interest payments only.
During the twelfth year, all the outstanding principal is
prepaid at par. As is clear from the graph on Exhibit 1-1,
this assumptlon has no relation to the underlying mortgages.
This pricing convention has evolved from studies of FHA
mortgages that indicate that the average life is approxi-
mately 12 years.

- While the l2-year prepayment assumption is convenient,
previous experience with the prepayment rate on mortgage
backed securities (specifically pass-throughs) would
.1ndlcate that the average life of the mortgages is much less
than 12 years. If this is in fact the case, then the
,,securltles maybe under-priced by the issuer and investors
are receiving excess returns for the given level of risk
compared to other securities.

MORTGAGE CHARACTERISTICS

If the key ingredient to the pricing of the security is
estimating the cash flow, than a description of the funda-
mental characteristics of the mortgages and the various rea-
sons a borrower would choose to pay off his loan prior to
- maturity is important to:understand.

There are several variations on the standard mortgage
contract. A detailed description of the various types is
listed on Exhibit 1-1 c. As of this writing, only convention-
al, and a limited number of variable rate mortgages have
been packaged by private lenders. FHA and VA loans have
been packaged for the GNMA securities since 1970.

nPayment Characterlstlcs

One of the key characteristics of the mortgage instru-
‘ment is its fully amortizing feature. Exhibit 1-2 compares
- the cash flows of a mortgage to a traditional bond. As is
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EXHIBIT 1-1 a
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EXHIBIT 1-1 ¢

TYPES OF MORTGAGES

Traditional Fixed Rate Mortgage

Fully amortizing .
Fixed interest rate
Level payments

Graduated Payment Mortgage (GPM)

Rollover

Variable

Fixed rate

Monthly payments are increased annually for
the first five or ten years and then remain
constant

Negative amortization during the early years
Mortgage

Fixed interest rate for a period of three to
five years

At the end of the term the interest rate is
changed in accordance with the movements of
some referenced index

Some loans have limitation on the maximum interest
rate increases

Rate Mortgage (VRM)

Interest rate changes periodically (usually
every six months)in accordance with the
maximum interest rate changes are set by the
Federal Home Loan Bank

In some VRM contracts, the borrower can extend
the term of the loan when interest rates rise
instead of increasing the payment

Indexed Principal Mortgage

Uses a real, non-inflationary interest‘rate,

and revalues the outstanding principal periodically
according to changes in the index to which it is
tied
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evident from the Exhibit, the promised cash flows from a bond are
constant and are known ex-ante, whereas the cash flows from

a mortgage, while constant on a dollar basis, are not known

and are allocated between principal and interest differently

each month. During the early years, the payment consist of almost
entirely interest, with small amounts going towards principal
reduction. However, this trend reverses itself at some

point during the life of the loan.

If every loan made scheduled princinal and interest
payments until maturity, determining cash flows would not
be difficult. However, because a loan includes a put
option (i.e., the borrower has the right to "sell" the
loan at any time, at a given price to the lender) the price
of the mortgage, which reflects its cash flow assumptions
becomes more difficult.

In trying to determine the ex-ante cash flows, the
options available to the individual mortgagor need to be
~analyzed. The most important of these options are i) to

move, ii) to refinance or to iii) default.

The Decision to Move

Homes are generally sold when they no longer meet the
owner's needs either as a dwelling unit or an investment
opportunity. For owner occupants, the reasons are both
sociological and economic. Utility functions and budget
constraints change over time, and thus a home that at one
time was suitable, may no longer fit. Non-occupant owners
are more likely to be influenced by economic developments
and in general base their decision on whether or not to
sell a house on the relative attractiveness by alternative
investments.

~Although current laws, resulting from the Wellenkamp vs.
B of A, do not allow the lender to exercise a due on sale
clause, for practical purposes, during these times of
rising inflation, assumptions are generally not feasible
due to the large equity build-ups. This means that if a
borrower decides to move, he will prepay his mortgage at
par (perhaps with a penalty) regardless of the prevailing
interest rates.

Decision to Default or Refinance

Generally, this can be thought of as a purely economic
decision. As pointed out by Assay, the decision to refinance
or default can be treated similar to the decision to exer-
cise an (American) put or call option, that is, exercise
will only occur when the market value of the mortgage (on
the secondary market, for example) just exceeds the cost
of retiring it and acquiring another, i.e., principal and
prepayment penalties on the existing and origination fees
on the new.
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The decision to default will only occur when i) the
value of the mortgaged property has fallen below the prin-
cipal of the mortgage , and ii) the value of the possible
property increases in the future is less than the present
value of the required coupon payment.

It is clear that the problem of estimating future
cash flows from the security becomes progressively more
difficult as the various alternatives the individual
borrowers have are incorporated into the analysis. However,
in order to properly price the issue, some attempt at esti-
mating the cash flows needs to be done.

The final sections of this paper will briefly discuss
the studies that have been done to estimate the mortality
rate of mortgages and then show how alternative cash flow
assumptions can affect the ultimate return to the issuer.
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PREVIOUS STUDIES

‘There have been a few studies done that have concentrated
on prepayment rates for both FHA/VA and conventional mortgages.
This paper utilized the studies done by Maurice E. Kinkade
and Helen Frame Peters. A brief summary of each of these
studies will follow.

Maurice E. Kinkade, completed an analysis of convention-
al mortgage prepayment rates. His study surveyed savings
and loan associations and collected mortgage prepayment data
in an effort to determine what conventional mortgage prepay-
ment rates had been and to explain the variance in the rates.

He identified two basic reasons a mortgage will prepay
i) the decision to move and ii) the decision to refinance to
take advantage of lower interest rates. The study developed
a model using variables which he believed to influence the
decision to prepay. These variables were i) the age of the
mortgage, ii) the difference between the interest rate on
the outstanding mortgage and the rate on new mortgages,
iii) housing turnover as measured by new housing starts and
iv) the availability of mortgage credit as measured by net
savings inflow by FHLB district.

In addition to estimating prepayment rates, Kinkade
tested the hypothesis that any variance in prepayment rates
is not firm or association dependent. The results of his
analysis indicated that the hypothesis should be rejected.
There does appear to be a difference in prepayment rates
due to the firm effect that wasn't included in his theory.
This could be due to varying credit policies, location of
the home, loan to value ratio, etc. However, if there
actually is a difference among firms with respect to pre-
payment rates, he concluded that aggregate data, such as
using the 12 year prepayment assumption should not be used.

Helen Frame Peters, in an unpublished dissertation,
analyzed the termination distributions of FHA insured resi-
dential mortgages. Her study updated the current methodology
for calculating the price/yield relationship on a discounted
mortgage portfolio.

Her analysis started with an in-depth look at the
sources of variation in past termination rates, using an
aggregate history of all FHA residential mortgage insured
between 1957 and 1972. She separated defaults and prepay-
ments, and developed models to test for variations according
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to the year of origin, the year of termination, the maturity
the state of origin, the housing type, the FHA program and
the age of the mortgage.

Ordinary Least Squares Models were chosen which ex-
plained a large percentage of the variance found in the
models. Once prepayment rates had been forecasted (those
used in this study) yield calculations based on IRR were
compared to those generated by the rule of thumbi Her
study, looking only at prepayments, indicatéd that wher
market conditions are expected to remain stable, her new
model is about 10-15 basis points more precise in hnominal
terms than the 1l2-year rule of thumb in pricihg néw issues
-and between 2-6 basis points more precise than the yield
book at true average life. When market conditiong are ex-
pected to change, the error in using a yield book for pricing

new issues versus a reinvestment rate model will be much more
costly. '
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ESTIMATING THE ISSUER'S PROFIT

The analysis utilizes the results of the Peters study
described above. Although the principal pay-down factors
were estimated for FHA mortgages for various discount points,
it will be assumed for this analysis that conventional
mortgages would follow a similar pattern as FHA loans with
low discount points (in this study two discount points).

The calculations and results presented were based upon a
hypothetical pool of mortgage loans and an assumed coupon

to the investor. The results, discussed in more detail be-
low, while not considering all of the factors included in
the issuer's return, do show the variability of return based
upon various prepayment assumptions.

In order to compare various return possibilities to the
issuer, five prepayment assumptions were analyzed. The first
is the standard 12 year prepayment assumption that most
quoted returns are based upon. The second, which is an
extreme assumption (the limit of the pooling process) is to
assume that there are no prepayments, thus reducing monthly
cash flows to scheduled principal and interest only. The
final three prepayment assumptions are based upon the pay-
down factors calculated by Ms. Peters for rising, stable and
falling market interest rates. Exhibits 1-3, 4 and 5 show the
Peters pay-down factors used.

As previously mentioned, this study eliminated the

. possibility of defaults. Few studies have been done to

estimate default distributions and individual firms have
different experience with defaults. In addition to the
default assumption, there was no adjustment for the timing
of the cash flows to incorporate the use of the float, how-
ever, float does play a significant part in the overall re-
turn to the user. Exhibit 1-6is an example of the increased
return from the use of the proceeds via float.

The following chart summarizes the results of the
calculations. Exhibit 1-7details the data used for the
study. The assumptions for all the calculations were the
same: ’

Mortgage Interest 9%
Coupon. Rate 8.5%
Mortgage Term 30 years

Pool Size $100,000,000
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EXHIBIT 1-3

PREPAYMENT RATES FOR 30-YEAR MORTGAGES
USING ENDORSEMENT YEAR EXPLANATORY MODEL
ASSUMING .RISING MARKET YIELDS

LR i I T B N L I R R I I I T IR I eu Uy iy Ry

!

YEAR | CURRENT MARKET D!SCOUNT POINTS |
AFTER 1 |
INSURANCE | 2 4 6 8 10 12 i
P R L e B LR —e——---- -1
1 | .0349 ,0278 .0208 - ,0137 .D0O66 .00DOC |
2 1 .0395 .,0329 ,0262 .01%4 .012% 0036 i
3 ! .0503 .0444 ,0383 .0320 - .02%6 .0189 !
4 1 .0832 .0480 .0426  .0370 .0310 ,0248 |
S | .0600 .03%8 ,0513 .0464 .0412 ,03%7 ]
6 | . 0620 ,0987 . 0351 .0812 .0468 ,0420 ]
7 ! .0618 ,0%96 .0%69 .0%338 .0%03 .0463 |
8 1 .0613 .0%99 ,0%81 .0839 .0833 ,0%02 }
9 I . 0568 .0%60 ,0349 .0534 .,0514 ,0490 |
10 | .0%24 .0%22 .0316 .0%07 ,0484 ,0478 I
M 1 . 0482 .,0484 ,0483 ,0480 .0472 .04€0 1
12 i . 0441 . 0447 ., 0491 .045%2 ,0449 .0442 1
13 ) .0402 .0412 ,0419 .0424 ,0426 0423 f
14 | 0366 ,0378 .0388 ,0396 .0402 .0404 t
15 1 .0332 .0346 ,03%8 .0369 .02378 Q384 !
‘16 | .0300 ,031% .,0330 ,0343 .03%% .0363 I
1?7 i .Q270 ,0287 ,0303 .,0318 ,0331 . 0343 1
18 ! .0243 .,0260 .0277 .0293 .0309 .0322 |
18 ! .0217 ,0235 ,025%3 .0270 .0287 .0302 1
20 } 0184 ,0212 ,0230 .0248 ,0266 0283 l
21 i 0173 01 .0209 ,0227 .0246 0264 !
22 | 0184 .01 71 .0189 ,0208 ,0227 .0246 ]
23 1 .0137 0183 .0171 .01689 .0208 .0228 !
24 1 L0121 .0137 ,0154 0172 ,0191 L0211 1
25 | L0107 ,0122 ,0138 .01%6  .0175 .019% !
26 ! .00398  ,0109 .0124 .01d42 .0160 .0180 1
27 ! .0083 .0087 ,0112 .0128 .0146  ,016% I
28 | .0073 .,0086 -,0100 .01135 .0133 ..015%2 |
29 } .0064 .0076 .0088 ,0104 .0121 .0139 |
30 ) 0421 .0829 ,0663 ,0830 .1037 .1293 |
I - ‘ !

FACTORS USED
IN STUDY
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EXHIBIT 1-4

PREPAYMENT RATES FOR 30-YEAR. MORTGAGES
USING ENDORSEMENT YEAR EXPLANATORY MOOEL

AFTER

- - .- eae-- -

-, ot s

ASSUMING STABLE MARKET YIELDS

FACTORS USED
IN STUDY

. 0460
.0430
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EXHIBIT 1-5

PREPAYMENT RATES FOR 30-YEAR MORTGAQES
USING ENDORSEMENT YEAR EXPLANATORY MOODEL
ASSUMING, FALLING MARKET YlELDS

Tl T Rt cmr e enn

YEAR | . CURRENT HARKET DISCGUNT POINTS
AFTER l
lNSURANCE | 2 4 6 8 1Q 12
L |meeeman .- . w...--- L A eI I I A Y
1 .0374 ,0303 .0232 .016} Nelol-]) . 0020
' 2 .0538 ,,0474 0408 ,0341 .0274 .020%
3 .0630 ,0574 .0517  .0457 .0396 .0332
4 .0884 . ,0833 .,0809 .0763 .071% .0664
S . 0873 . ,0844 ..0813°' .0779 .0742 .0702
6 .0828 ,0811 0782 .0769 .0743 .0714
7 .Q767 .,076C  .07%0 ,0738 ..,0722 .0703
8 .0706 .0708 ,0707 .0703 .06387 .0687
. 8 .0619 ,0626 .0630 ,0633 ,0633 .0631
e .0%40 035351 .0%560 .0%568 .03573 .0%576

.0470 ,0484 ,0496 .0S08 .0%17 .0%29%

-~ -
N —

1
!
|
|
!
!
!
|
}
!
!
|
)
|
|
!
|
) 13
! :
I
1
I
I
{
[
!
}
|
!
!
|
|
l
-
1

!

|

1

|

|

|

|

}

|

|

!
1 0407 .0423 ,0438 .04%2 .0465% .0476
| .03852 .0369 ,0386  ,0401 .0416 ,0430
14 | .0303 .0321 .0338 .0333 ,0372 .038s8
- 15 ! .0261  ,0278 .0296 .0313 ,0331 .0348
16- | .0223 .0240 .0258 .0276 .0294 = .0312
- 17 ! .0181 . 0207 ,0224 .0242 .0260 .0278
i8 ! .0163 . .0178 ,0195 ,0212 .0230 .0248
19 | .0138 .,0153 .0168 ,018% .0202 0220
20 | 0117 .0131 ,0145 .0161 .0178 .019%
S 21 l .0089 .0112 .,0125 .,0140 .0156 ,0173
22 } .0084 ,009% ,0107 ,012) .0136 ,0152
. 23 | . 0070 .0081 ,0092 .0105 .0119 ,0134
24 | .0039 ,0068 ,0073 .0080 .,0103 .0%11s8
2% | .0030 .0038 ,0067 ,0078 .0090 .0103
26 | .0042 ,0048 0087 .0067 .Q078 .0090
27 | . 0033 . 0041 .0049 ,00%37 ,0067 .0079
28 i .0028 .003% ,0041 ,0049 ,Q0%8 .0089
29 ! .0024 ,00298 .0033 .0042 ,0050 .0060
30 ! 0114 -,0144 ,0183 . .0231 .0292 .0368

R L ‘---l—-—c_.-‘-n ----- L I I I A - -

FACTORS USED
"IN STUDY
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EXHIBIT 1-6

: *
DETERMINATION OF VALUE OF FLOAT

The value, in basis points, of the lag between receipt of
mortgage payments and disbursement to investors is a two-

part calculation. The first determines the benefit of the

delay in payment to investors of regular principal and

interest; the second determines the benefit of the delay in
payment to investors of non-scheduled prepayments. Calculations
are as follows:

Part 1/ Assumptions

Mortgage Payment Date

First of month, with payments received
by the issuer, on average, the fifth
of the month.

Pass~Through Date - Twenty-fifth of month with checks
clearing by 30th day of month, on
average, creating net float of twenty-
five days float per month.

Reinvestment Rate - Current mortgage origination rate

Total Float - Approximately 1% of the outstanding

principal balance is received every

month in regularly scheduled principal
and interest, according to standard
mortgage tables for a 30 year mortgage

Then, float is
25 days x 12 months

Float = 560 X Reinvestment Rate X Total float

(1% of the pool)

Example - Basis point benefit = 25 x 12 X 11.5% X 1% = 9.6 basis

360 (Reinv.) (Float) points
Part 2/ Assumptions
Prepayment Date - Prepayments arrive in random fashion, or,
on average, the fifteenth of the month.
Pass-Through Date - Twenty-fifth of the next succeeding month

with checks clearing by the 30th days of
month, on average, creating net float of

45 days.
Reinvestment Rate -~ Current mortgage origination rate
Total Float - According to current payment statistics,

approximately 1% of the mortgages payoff
every month, for total float approximately
-equal to the total float in Part 1.

e

* Saloman Brothers
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Then, float is

Float = 45vdays32012 monthst Reinvestment.Rate X Total float (1%)

Example - Basis point benefit = 45 x 12 X 11.5% X 1% = 17.3 basis
360 . 9
. (Reinv.) (Float) points

The sum of the basis points in each calculation gives the total
float benefit for the pass-through pool. ‘
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EXHIBIT 1-7 ¢

STABLE MARKET RATES

Cash Inflow Cash Outflow
, * Net

Year Principal Int. - 9.0% Principal Int. ~ 8.57 to Issuer
1. 683,197 8,972,274 683,197 8,473,615 498,660
2. 717,739 8,555,973 717,739 8,077,646 478,326
3. 753,953 8,152,203 753,953 7,696,157 456,046
4, 781,270 7,656,094 781,270 7,227,496 428,598
5. 799,445 7,093,757 799,445 6,696,324 397,433
6. 808,944 6,493,071 808,944 6,128,970 364,101
7. 811,760 5,887,257 811,760 5,556,800 330,457
8. 808,938 5,294,271 808,938 4,996,770 297,501
9. 800,084 4,718,631 800,084 4,453,146 265,484
10. 790,133 4,192,535 790,133 3,956,319 236,215
11. 779,422 3,714,169 779,422 3,504,575 209,595
12. 767,982 3,279,934 767,982 3,094,511 185,423
13. 756,259 2,888,009 756,259 2,724,409 163,600
14. 744,576 2,535,683 - 744,576 2,391,706 143,978
15. 733,013 2,219,353 © 733,013 2,092,997 126,356
16. 721,886 1,936,304 721,886 1,825,720 110,584
17. 711,529 1,683,825 711,529 1,587,310 96,515
18. 702,291 1,459,199 702,291 1,375,203 83,997
19. . 694,511 1,259,715 694,511 ‘1,186,833 72,882
20. 689,055 1,083,537 689,055 1,020,465 63,071
21. 686,412 927,944 586,412 873,527 54,416
22. 687,042 790,218 - 687,042 743,451 46,768
23, 693,096 669,373 . 693,096 629,293 40,079
24, 705,806 562,657 705,806 528,453 34,204
25, - 729,336 469,002 729,336 439,903 29,099
26. 769,451 386,374 769,451 361,698 24,676
27. 839,337 313,338 839,337 292,428 20,910
28. 966,501 246,977 966,501 229,224 17,753
29. 1,236,981 182,900 1,236,981 167,578 15,322
30. 2,080,000 102,789 2,080,000 88,400 14,389

* Based upon principal pay-down detailed on Exhibit 1-4. -



-22- .

EXHIBIT 1-7 d

FALLTING MARKET RATES

Cash Inflow

Year Principal
1. 683,197
2. 724,286
3. 753,621
4. 773,587
5. 763,703
6. 746,469
7. 723,525
8. 696,461
9. " 665,348

10. 634,766

11. 605,073

12. 576,352

13. 548,947

14. 522,849

15. 498,355

16. 475,307

17. 454,287

18. 435,055

19. 417,871

20. 403,390

21. 391,682

22. 383,202

23, 378,296

240 379,223

25. 387,048

26. 404,625

27. 439,239

28. 507,565

29. . 659,087

30. 1,140,000 .

- Based upon principal pay-down detailed on Exhibit 1-5.

*
Int. - 9.0%

Cash OQutflow

Principal

8,972,274 683,197
8,634,007 724,286
8,148,616 753,621
7,580,806 773,587
6,776,607 763,703
5,991,607 746,469
5,247,338 723,525
4,558,136 696,461
' 3,923,999 665,348
3,368,140 634,766
2,883,345 605,073
2,461,510 576,352
2,096,322 548,947
1,780,582 522,849
1,508,876 498,355
1,274,911 475,307
1,075,064 454,287
© 903,99 435,055
757,942 417,871
634,330 403,390
529,505 391,682
440,749 383,202
365,348 378,296
302,310 379,223
248,898 387,048
203,179 404,625
163,975 439,239
129,702 507,565
97,453 659,087
'56,336 1,140,000

% .
Int. - 8.5%

Net
to Issuer

8,473,615
8,151,318
7,692,771
7,156,423
6,396,943
5,655,625
4,952,800
4,302,000
3,703,223
3,178,372
2,720,634
2,322,355
1,977,570
1,679,479
1,422,970
1,202,099

1,013,443

851,910
714,090
597,406
498,452
414,664
343,472
283,933
233,450
190,203
153,032
120,379

89,209

48,450

498,660
482,689
455,845
424,384
389,665
335,982
294,538
256,136
220,776
189,767
162,710
139,155
118,753
101,103
85,906
72,812
61,621
52,084
43,851
36,924
31,051
26,085
21,875
18,377
15,442
12,976
10,942
9,323
8,164
7,886
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EXHIBIT 1-7 e

NO PREPAYMENT

Cash Inflow

Principal

683,197
747,286
817,386
894,063
977,932

1,069,669

1,170,011
1,279,766
1,399,817
1,531,130
1,674,760
1,831,864
2,003,706
2,191,667
2,397,261

2,622,140 . .

2,868,115
3,137,164
3,431,452
3,753,345
4,105,435
4,490,553
4,911,798
5,372,559
5,876,542
6,427,802
7,030,774
7,690,309
8,411,713

9,200,790

8.5%

Cash Outflow

Interest Principal
8,972,274 683,197
8,908,186 747,286
8,838,085 817,386
8,761,409 894,063
8,677,539 977,932
8,585,803 1,069,669
8,485,460 1,170,011
8,375,705 1,279,766
8,255,654 1,399,817
8,124,342 1,531,130
7,980,711 1,674,760
7,823,607 1,831,864
7,651,766 2,003,706
7,463,804 2,191,667
7,258,211 2,397,261
7,033,331 2,622,140

6,787,356 . 2,868,115
6,518,307 3,137,164
6,224,020 3,431,452
5,902,126 3,753,345
5,550,036 4,105,435
5,164,918 4,490,553
4,743,673 4,911,798

4,282,913 5,372,559
3,778,930 5,876,542
3,227,670 6,427,802
2,624,697 . 7,030,774
1,965,162 7,690,309
1,243,758 8,411,713

454,682 9,200,790

Interest

8,473,615
8,413,287
8,347,080
8,275,939
8,195,454
8,108,814
8,014,046
7,910,388
7,797,007
7,672,990
7,537,338
7,388,962

7,226,668 -

7,049,149
6,854,977
6,642,592
6,410,281
6,156,179
5,878,241
5,574,230
5,241,701
4,877,978
4,480,136
4,044,973
3,569,009
3,048,355
2,478,881
1,828,140
1,174,661

429,422

Net

to Issuer

498,660
494,899
491,005
485,470
482,086
476,989
471,414
465,317
458,647
451,352
443,373
434,645
425,098
414,656
403,234
390,740
377,075
362,128
345,779
327,896
308,335
286,940
263,537
273,940
209,920
179,315
145,817
137,023

69,098

25,260
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COMPARISON OF ISSUER'S PROFIT
BASED UPON VARIOUS PREPAYMENT ASSUMPTIONS

Net Present Value (000's Omitted)

Discount Rate

10% 15% - 20%
No Prepayments - $4,107 $2,098 $2,336
12 yr. Prepayment Assumptlon 3,253 2,602 2,141
Rising Market _ 2,994 2,341 1,925
Stable Market 2 806 2,240 1,856
Falling Market : 2,597 2,113 1,775

As a review of the chart indicates, depending upori the
prepayment characteristics of the underlylng mortgages and
the implied discount rate for the pool, the issuer's ex-post
return will be significantly different. Although, ex-anteé,
prepayment rates can never be known for certain, an estimate
based upon a given pool's characteristics will aide the issuer
in the decision to sell or not. . In addition, a more complete

analysis may result in favorable pricing from the investing
community. :

Before the firm can draw any conclusions from these
results, consideration must be given to the expenses associ-
ated with servicing the pooled mortgages. While often
ignored, servicing is a real cost which must be incorporated
into any analysis on the feasibility of selling a mortgage-
backed security. Servicing costs were not incorporated into
this study, primarily because each firm has unique costs
associated with the servicing of the mortgages.

The data that was used for this study could be expanded
~to include several interest rates within a pool, similar to
the securities currently being offered. ' In addition, various
interest rate fluxuations could be analyzed to show prepay-
ment responses. '

This study has separated the return from the security
and the additional return or income generated from the re-
investment of the pool's proceeds. The fee income from
mortgage production is a significant portion of the lenders
overall return. However, it was felt that the mortgageé
backed security should be analyzed as a seperate profit
center -without consideration given to this additional fee
income, : :
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Concluding Remarks

The purpose of this study was to examine the profits earned by
the issuer of a mortgage backed securities. While not
incorporating all the factors that affect the issuer's
.profit, the study has shown that differences in the pre-
payment rates of the underlylng mortgages, in addition to
affectlng the investor's return, has as significant effect

on the issuer's profit as well. ’

-Based upon previous studies and the results of this analysis,
+it is clear that the 12-year prepayment assumption, currently
the standard for pricing mortgage backed securities, should

be replaced with a more sophisticated analysis of the
characteristics of the mortgages that make up the pool. If

the current volitility of interest rates continues,the investors
of mortgage backed securities will become more sensitive to

the uncertain cash flows associated with such an investment.

‘The future of the mortgage backed securities depends on several
factors. The first being the continued demand for such
securities. It seems, at least intuitively, that at some

~point the market will have become saturated with secondary
mortgage instruments. A second factor, one worth further

'study is the fact that by the mid-1980's, financial institutions
will no longer be subject to interest rate controls (by virtue
of the elimination of Regulation Q). This will enable them

to be more competitive and their supply of funds should not
fluctuate as it has in the past.

" The alteérnative mortgages that are being proposed by financial
institutions will create new pricing problems if the mortgages
are ultimately sold in the secondary market. However, by
issuing mortgages that have shorter terms or the ablllty to
adjust the interest rate with movements in the general level
of interest rates the need for selling off the loan portfolio
may be eliminated.

Until the widespread use of alternative financing techniques or
the elimination or Regulation @, the selling of mortgages will
continue to be a viable source of funds to the financial
institutions, which will require a more thorough analysis of
the prepayment characteristic to properly price the issue

and determine both the investor's and issuer's ultimate return.
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SECTION 2

RATE OF RETURN AND YIELD
ON MORTGAGE PASS THROUGH SECURITIES

INTRODUCTION

This section examines yield and holding period rate of
return to the investor. It looks at the three types of
mortgage pass throughs, and derives a model to calculate hold-
ing period rate of return, given price and cash flow. The
model illustrates the components of pass through cash flow,
and the risk factors that determine the pass through rate of
return required by the investor.

The evaluation of return and yield for pass through
securities has been the center of a great deal of contro-
versy in the investment community and among academics. Argu-
ments that mortgages and mortgage backed securities are
underpriced have been presented by Norgaard (1978) and re-
futed by Dunn and McConnell (1979). Models have been pro-
posed by Haney and Crenwelge (1979) and Dunn and McConnell
(1979) to calculate pass through cash flows and risk pre-
miums. A rate of return index has been developed by Michael
Waldman (Salomon Brothers, 1979) to measure holding period
rate of return. ‘

Why the active interest in pricing of pass through
securities? First, the investor wants to assess the value
of the pass through security as an investment vehicle in ,
order to arrive at a price that provides an acceptable rate
of return. Second, the issuer must evaluate the mortgage
pass through with respect to alternative sources of funds.
The issuer's cost of funds is contingent upon the investor's
assessment of the value of the pass through and the resulting
market price. Third, academics seek to measure the risk/re-
turn relationships of mortgage pass throughs to determine
whether the pricing of these securities is consistent with
the efficient market hypothesis and the W.F. Sharpe capital
asset pricing model.

The following issuer/investor activities leading to the
sale/purchase of a pass through security were developed from
interviews with pass through specialists in commercial banks,
' savings and loans and investment banking firms.

A financial institution issues pass throughs in order
to sell mortgage loans, and use the proceeds to pay off debt
or reinvest in new loans. A mortgage pool is assembled, and
the weighted average coupon rate is calculated. This sets
the lower limit for the pass through coupon rate. Through
consultation with an investment banker, the financial insti-
tution is advised that current market conditions require a

2-1
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given basis point spread between the proposed issue and the
quoted GNMA yield. This sets the maximum price for the issue.

Although the yield is not an accurate absolute measure
of expected rate of return, the yield spread off of GNMA's
is typically used to establish marketable selling prices for
new issues. If this price provides the issuer with an ade-
quate return, the pass through will be issued. If not, the
issuer will defer the issue until market conditions are more
favorable.

Investors in mortgage pass throughs, such as insurance
companies, work with an array of required returns represent-
ing alternative investments. These returns are based upon
forecasts of inflation trends, interest rate levels and other
economic conditions, as well as the risk inherent in each
unique investment.

The investor calculates the expected return on a pass
through issue from expected cash flows and market price. If
the return meets the investor's required rate, the pass
through will be purchased. The investor may also calculate
price from cash flow and required return. If the issue can
be purchased at that price or lower, the investor will buy.

PASS THROUGH MODEL AND DATA

Publicly issued pass through securities are categorlzed
by "issuer as follows:

1. Government National Mortgage Association (GNMA) Pass
“Throughs
2. Federal Home Loan Mortgage Corporation Participation
Certificates (FHLMC PC's)
3. Private Sbctor Pass Throughs (Issued by Savings &
Loans and Commercial Banks)

: Distinguishing characteristics for each type of pass
through are shown in the Appendix in Exhibits A3-A5.

The data in this study are from the following four
publlc issues:

ISSUER ‘ COUPON ISSUE DATE

GNMA 9.0% 9-01-78
-PHLMC : : 9.0% 6-01-78
Bank of America ‘ 9.0% - 4-19-78

Washington Mutual 9.0% 6-23-78
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This study uses the following ba51c present value model
to describe the prlce, return, cash flow relationship.

P = %CF)'

' l + r)

P = Price of the pass through

CF = Expected cash flow, including interest and price
: appreciation

¥ = Rate of Return

The components of the model may>be broken down further as
follows:

CF =8P +UP + I +F + P

SP = Scheduled principal paymgnt

UP = Unscheduled principal payment

I = Interest Payment

F = Fees for late payments and assumptlons
Py = Price at end of holding period

P0 = Price at beginning of holding period
r =RF + D+ NM + R

RF = Risk free rate

D = Default risk premium

NM = Non-Marketability risk premium

R = Reinvestment risk premium

This study presents two analyses of pass through data,
incorporating the assumptions in the model.

First, the study calculates monthly holding period rate
of return for the four pass through issues from September,
1978 to August, 1980. The rate of return is regressed
against quoted yields for the same periods to determine the
level of correlation.

Second, the study calculates the spread off of GNMA's
for yield and for rate of return on a monthly basis from
September, 1978 through August, 1980. Yield is not a surrogate
for return, however, the yield spread off of GNMA's is the
benchmark the issuer is advised to use to set the issue price.
The yield spread ostensibly represents the risk premium re-
quired above the risk free rate. Finally, the yield and
return are regressed against the 90 Day Treasury Bill rate to
determine the level of correlation.

The model given above is used to calculate the one month
holding period rate of return.
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CF (P1 - Po) + I + PF

Pl - Po = Price at the end of the month, adjusted for
principal repayments, minus price at the
beginning of the month.

I = Interest payment, since all issues bear 9% Coupons,
I =9/12 = .75%

PF = Principal pay down, or the scheduled and unscheduled
principal payments received (from Salomon
Brothers pay down data). Fee payments were
not available and were not included.

The mathematical model with the expanded components
becomes:

1+r=1I+PF (100) + [f1 (1-PF)I- Po
P

PF = Paydown Factor, or (PP ) percentage of principal
outstanding at the beglnnlng of the month minus
(PP.) percentage outstandlng at the end of the
month divided by PP

CASH FLOW COMPONENTS

_v'This section discusses the cash flow components in the
model with respect to the four issues studied.

: through rate of
re: T is a. result of the amortlzatlon perlod over which the
.prln paltls paid and by the delay in passing each payment
through to the investor. Exhibit 2-4 explains the calcula-
tion of the scheduled payment amount from a present value
annulty model :

The amortization period determines the timing of prin-
cipal repayment cash flows, and is a function of the original
maturity of the mortgages in the pool and their age at date
of issue. When a pass through is purchased at a discount
(as most are), the shorter the amortization period, the
higher the rate of return. The reverse is true for purchases
at a premium. Amortization periods for the four issues
studied are shown below.

ISSUE‘ ORIGINATION ISSUE ORIGINAL AMORTIZATION

DATE DATE TERM PERIOD
GNMA Unknown 9?01—78 30 yrs. max 30 yrs max.
FHLMC Unknown* 6~01-78 30 yrs. max 29 yrs approx.
B of A 11-01/76 4-19-78 30 yrs. max 27.5 yrs

Wash Mut 2-12-77 6~23-78 30 yrs. max 28.58 yrs

*Approximately 95% of pool loans were less than 1 year old at
issue date. :
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EXHIBIT 2-4
SCHEDULED PRINCIPAL PAYMENT

The scheduled principal payment is the total scheduled
monthly payment at the pass through rate minus the interest
payment.

spi = SMP s ~ Ipg

The monthly payment is a function of the original prin-
cipal, the coupon rate and the original term to maturity.

SMPri = Pn

PVIF'a

SMP

ri monthly‘payment at theipaSs through rate
»Ph = original principal balance to be paid in n months

PVIFa = present value interest factor of an annuity

to be paid in n monthly payments at the pass
through rate accordlng to:

PVIFa =1 - 1 "
(1 + )~
Y . .

The monthly payment can be obtained without direct
calculation by referring to a mortgage payment table.
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All of these securities sold at a discount, therefore,
the B of A issue represents the highest expected rate of
return because 1t has the shortest amortization period.

Payment delay is the time perlod from issue date to
recelpt of first payment. This is the time required for the
issuer (or servicer) to collect the mortgage payments and
compute and mail the pass through payments to the investors.
The longer the delay, the lower the rate of return, however,
the impact is not substantial. A rough estimate of the
effect of the delay is given by Mike Waldman (Salomon, 1979)
as follows:

Effect of Payment Delay on

Reinvestment Return = Payment Delay Reinvestment

Holding Period Return

Payment delay periods for the four issues studied are as
follows:

ISSUE ISSUE DATE TO ACTUAL¥*
FIRST PAYMENT DELAY

GNMA 45 14
FHLMC 75 44
B of A 55 24
Wash Mut 55 24

*Actual delay is less than period from issue to first payment
because the buyer of a new monthly pay security would not
expect payment for at least 30 days.

GNMA has the shortest payment delay period, and there-
fore, represents the highest expected rate of return.

Unscheduled Principal Payments

The rate of unscheduled principal payments, or the pre-
payment rate, is the most significant factor affecting the
pass through cash flow. This impacts the timing of payments
and the movement of funds from investment at the pass through
rate to current market rates.

The 12 year prepayment assumption is the mortgage in -
dustry norm for quoting yields. It assumes no prepayments
until the end of the twelfth year; then all mortgages are
assumed to be prepaid at once. This assumption is unrealis-
tic as an absolute measure, but is used to rank pass through
issues against each other or against other fixed income in-
vestments.

Prepayment patterns are frequently described in terms
of FHA experience. This refers to a table of decimal
balances that represent the life expectancy of FHA insured
mortgages insured between 1957 to 1975 with original terms
of 26 to 30 years. Prepayment rates are expressed as per-
centages of FHA experience, eg. 100% FHA means that on
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average the security has prepaid (or is expected to prepay)
according to the FHA pattern, 200% implies a prepayment rate
twice that of FHA, etc.

Mortgage pass through pools cannot be expected to pre-
pay at rates indicated by FHA experience for several reasons.
FHA refers only to FHA insured mortgages. Different types
of mortgages often represent different classes of mortgagees,
and therefore different prepayment rates. FHA refers to
mortgages. with original maturity of 26-30 years, mortgage
pools quite often are predominately 30 years. FHA data
goes back to 1957, the first pass throughs were issued in
1970. Only the first 21 years of FHA are based on actual
data, the remaining nine are estimates only. FHA does not
discriminate among mortgages with different rates, however,
mortages with higher rates tend to prepay faster than those
with lower rates.

- Expected prepayment patterns given in the prospectuses
for the issues studied were as follows:

GNMA 2008 FHA
FHLMC 8 year weighted average life
B of A 200% FHA, 7 year average loan life

Wash Mut 200% FHA

Interest and Servicing Fee

Interest is passed through to the investor at the pass
through rate, which is egqual to the weighted average interest
rate on the mortgage pool minus a servicing fee of about %%.
The pass through rate on all four issues studied was 9%.
Servicing fees were as follows:

FHLMC Assumed to be zero, but actually unknown because
the rates on a given mortgage pool are not
revealed. FPFHLMC states that no mortgage bears
a rate lower than the pass through rate.

FNMA ,50% B of A .12% Wash Mut .16%

The GNMA pass through rate is always 50 basis points
below the mortgage rate, and all of the mortgages in a
given pool must bear the same rate. The servicing fee
represents 44 basis points, and the GNMA administrative
fee represents 6 basis points.

For private sector issues, the spread between pass
through rate and mortgage rate has varied from a low of 3
basis points to a high of 75 basis points. A spread of
about 50 to 65 points (b.p.) is considered to be break even.
This represents about 35 b.p. for servicing costs and 30 b.p.
for cost of initial sale, insurance, and administrative

costs.
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Prepayment Fees and Late Fees

Prepayment fees and late fees are generally not passed
on to the pass through investor. Treatment of these fees
for each of the issues studied is shown below:

GNMA No fees are passed through
FHLMC Prepayment fees are passed through to

the investor

Late fees are retained by the seller/servicer
B of A All fees are retained by B of A
Wash Mut Late fees are retained by Washington

Mutual. Assumption fees are not included

in notes issued by Washington Mutual

The issuers prospectuses describe the estimated compen-
sation from assumption fees and late payment fees to be
negligible. Furthermore, it is not uncommon for the issuer
to waive prepayment fees.

COMPONENTS OF RETURN

According to the Harry Markowitz mean/variance portfolio
theory and the W.F. Sharpe capital asset pricing model, the
market demands compensation for risk. Risk is defined as
the variance of the expected return about the mean. The
mean is an expected value resulting from a distribution of
probabilities.

The rate of return for a riskless investment is the
"risk free" rate, and refers to government securities such
as treasury bills. GNMA pass throughs, which are backed by
the full faith and credit of the U.S. Government, are con-
sidered to be a risk free pass through security. Yield
spreads between GNMA's and other pass through issues with
the same coupon represent risk premiums. The risk premium
is required by the investor to compensate for the probability
of not earning the expected return. Risk factors that could
lead to a lower return include default risk, non-marketability
risk, and reinvestment risk.

Default Risk

The level of default risk depends on mortgage charac-
teristics such as leoan to value ratio, type of dwelling
unit, geographic distribution, etc. This risk was reduced
on the issues studied by various forms of guarantees and -
insurance as described: below.

GNMA Timely payment of principal and interest is
'guaranteed by GNMA. This constitutes backing
. by the full faith and credit of the U.S. Govern-
nent. :
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FHLMC FHLMC guarantees timely payment of interest,
and collection of principal without any de-
duction to the extent of the holder's pro
rata share. GHLMC indemnifies the holder
against diminution in principal due to charges
for property repairs, maintenance, and fore-
closure. '

B of A Mortgage guarantee insurance covers defaults
up to 5% of the original aggregate principal
balance of the pool. All loans are covered
by hazard insurance against various causes
including fire, lightning and windstorm. 1In
addition, insurance against special hazards
including earthquakes, mudflows and floods is
provided in the amount of 1% of the original
aggregate principal balance of the pool.
Hazards not covered by these policies are
borne by the investor.

Wash Mut Same as B of A.

As stated previously, GNMA is considered to be riskless.
Mortgage pool characteristics that contribute to default
risk for the three risky pass through securities studied
are shown in Exhibit 2-5 and 2-6. A significant measure
of default risk is the rating given by the investment rating
agencies to private sector pass throughs. Both B of A and
- Washington Mutual were rated AA, the second highest rating
given by the agencies.

Non-Marketability Risk

The risk of non-marketability refers to the risk of
being locked into an investment that one prefers to sell
because of more favorable alternative investments or a re-
gquirement to ligquidate assets. The investor risks selling
at an unfavorable price because of minimal trading activity.

: Investors can buy primary offerings of GNMA's either
directly from the GNMA security issuers or through a GNMA
dealer. At year end 1977% there were about 500 active
issuers of GNMA securities, 90% of whom were mortgage
bankers. At the same time, the GNMA Dealers Association,
formed in 1972, included 55 regular and associate members
made up predominately of investment bankers, with a few
regional investment houses and commercial banks. In addition
to primary 1ssuers, there is an active secondary market 1n
GNMA's and a growing futures market.

FHLMC PC's can be purchased directly from FHLMC
through securities dealers. "In addltlon, certain securities
dealers maintain a secondary market in FHLMC PC's. 1In
October, 1979, there were 15 dealers in the FHLMC PC secondary

*1977 is used as a reference to represent market conditions at
the time of issue of the pass throughs studied
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EXHIBIT 2-6

GEOGRAPHIC DISTRIBUTIONM

FHLMC | B OF A (CALIF COUNTIES) WASH MUTUAL (WASH COUNTIES)
Los Angeles 38.90% King (Seattle) 56.8%
Atlanta 17.81% , Snohomish (N.Seattle) 7.3%
Seattle 10.81% ’ Spokane (Spokane) 6.4%
Little Rock 9.84% Los Angeles 21.6% Yakima (Yakima) 5.8%
Denver 8.51% Santa Clara 11.4% Other Weétern 23.7%
Other 14.13% Orange» - 11.4% Other Eastern 6.5%

Contra Costa 7.9%

Alameda 5.8%

San Mateo 4.3%

San Bernardino 3.8%
Marin/ ‘ 2.8%
Other N.Calif. 11.0%

Other S.Calif. 20.0%
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market. Certain investment bankers issue and make a secondary
market in conventional pass throughs.

Trading volume is also a measure of marketability.
Average monthly issue volume for mortgage pass throughs in
1977* is shown below: : :

Average Minimum
Issue Denomination
GNMA $1.500 Billion/mo $ 25,000

($17.441 Billion/yr

FHLMC $400 Million/mo $100,000
(4.883 Billion/yr

Conventional $225 Million/yr $°25,000
(2 issues) ’

*1977 is used as a reference to represent market conditions
at the time of issue of the pass throughs studied

Clearly GNMA offers the greatest marketability, and as
a result the lowest risk of non-marketability. FHILMC offers
greater trading opportunities than either of the two private
sector pass through issues studied.

Reinvestment Risk

The risk of reinvestment at an unfavorable market rate
depends upon the investor's estimate of future market con-
ditions. Differentiation between the three types of risky
pass throughs for reinvestment risk depends upon the particu-
lar security's response to changes in market conditions. 1In
the pass through security market, reinvestment risk can be
minimized by hedging with GNMA futures, i.e., selling short
in the GNMA futures market to cover a long position on a
pass through security.

Volatility of prices of the four issues studied with

respect to Treasury Bill rates over the 24 month period is
shown in Exhibit 2-7.

STUDY RESULTS

Holding Period Rate of Return

The holding period rate of return for the four issues
studied from September, 1978 through August, 1980 is shown
in Exhibit 2-13, The promised annual yield ii &hown in
Exhibit 2-14. The extreme volatility
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EXHIBIT 2-7

VOLATILITY OF T BILL RATES AND PASS THROUGH PRICES

MONTHLY
AVERAGE _ o

RATES PRICES AT MONTH END

DATE T BILLS GNMA FHLMC WASH B OF A
MUTUAL

1978 .
September 7.85 98.125 97.00 96.375 96.375
October 7.99 96.50 95.75 95.75 -95.123
November 8.64 96.50 95.625 95.00 93.75
December 9.08 94.625 94.00 92.50 92.25
1979
January .. . 9.35 95.625 95.125 . 93.125 92.625
February 9.32 94,375 94.375 92.75 | 92.75
March 9.48 94,625 94.3125 91.875 92.125
April 9.46 93.25 93.00 91.00 91.375
May ' 9.61 94.1875 93.875 90.75 :90.875
June 9.06 95.50 95.00 92.0 92.125
July o 9.24 94.50 94.25 91.625 92.00
August . 9.52 93.375 93.125 90.50 90.625
September  10.26 90.375 90.00 88.50 88.50
October 11.70 83.875 83.50 82.375 82.125
November. 11.79 86.00 85.50 82.875 83.125
December 12.04 85.75 84.875 83.00 83.125
1980 :
January 12.0 80.75 81.25 78.00 77.75
February 12.86 75.125 73.125 72.625 72.375
March 15.20 74.375 73.75 71.375 71.00
April 13.20 85.25 83.75 82.25 82.25
May 8.58 87.50 87.00 84.625 '83.875
June - 7.07 88.25 87.125 85.25 85.0
July 8.06 84.25 83.375 80.75 80.50

August - 9.13 - 79.375 80.25 = 77.50 76.50
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in return is the result of wild fluctuations in prices due to
fluctuations in interest rates. Since yield assumes no
principal paydown until year 12 and measures price volatility
as a discount or premium from par (rather than a change from
the previous month's price), yield is more stable than return.

It is clear from these results that_vield is not an .
indicator of monthly holding period return. The results of the
regression of returns against yields verify that observation
(Exhibit 2~9). The correlation-coefficient between yield and
return ranges from .27 to .30 for the four issues. While the
degree of correlation is consistent between issues, the level
of correlation is too low to assume any significant causal
relationship.

GNMA Spread

The yield spread against GNMA is shown in Exhibit 2-12
based on annual yields. For thirteen of the twenty-four
months studied, the FHLMC yield exceeded GNMA. The spread
for the two conventional issues ranges from .06 to .75.

In all cases the GNMA yield is lower. This is in marked
contrast to the monthly rate of return spreads shown in
Exhibit 2-11. The FHLMC spread ranges from 2.25 to (-2.98),
and the conventional spreads range from 1.85 to (-1.83).

The return on each of the three "risky" issues exceeded the
GNMA return during ten of the twenty-four months studied.

Correlation With T-Bill Rate

The correlation of yields and returns with the monthly
average of the 90 day T-Bill rate is shown in Exhibit 2-10.

The results of the regression on yields showed a fairly
high level of correlation, ranging from .72 to .76. However,
the regression for returns showed a very low level of corre-
lations, ranging from .08 to .10.

Several factors could account for this difference in
correlation. The holding period return is almost entirely a
function of the price change from the beginning of the month
to the end of the month. Yield, on the other hand, looks at
price as a discount or premium from par, and amortizes the
difference over 12 years. As a result, the yield is much
less volatile than monthly rate of return.

The TjBill rates used were monthly averages, but the price
used to calculate rate of return was the price on a given day
during the last week of the month. Yield was as of a given
day during the first week of the month (to give promised yield
for the month). These timing differences may have created a
distortion in the correlation. A comparison of the monthly
rate of return derived in this study to returns in a similar
study by Salomon Brothers shows a similarity in results,
indicating a satisfactory level of accuracy in the return
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EXHIBIT 2-9

RATE OF RETURN'REGRESSED AGAINST YIELD

Independent Variable - Annual Yield

Dependent Variable - Monthly Holding Period Rate of

Return
GNMA FHLMC B of A WASH MUT .
alpha ~10.26 -9.74 ~10.57 -10.70
beta .97 .93 .97 .99
SE (b) .73 .68 .70 .68
r _ .27 .28 .28 .30

r .07 .08 .08 .09
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EXHIBIT 2-10

Independent Variable - Monthly Average, 90 Day T-Bill

Dependent Variable - Monthly Quote,

Rate

PHLMC
5.88
.46
.09
.74

.55

B of A
6.17
.47
.10
.72

.52

Annual Yield

WASH MUT
6.19
.47
.10
.72

.52

Independent Variable - Monthly Average, 90 Day T-Bill

Rate

Dependent Variable - Monthly Holdihg Period Rate of

GNMA
alpha’ 5.88
beta .46
SE (b) .09
r .76
r? .57

GNMA
alpha -2.29
beta | .23
SE (b) .47

r .10

r2 .01

Return
FHLMC
-1.59

.17

.44

.08

.007

B of A

-1.98

.20

.48

.09

.008

WASH' MUT
-1.79
18

46
.08

.007
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EXHIBIT 2-12

YIELD SPREAD AGAINST
GNMA (9-78 THROUGH 8-80)

MATRIX 'fmy~gny' MATRIX 'bay~gny! HMATKRI X 'wsy-~gny"'

1 0.14 r 1 0,27 25
2 0.04 T2 0,25 ;s et
3 0.10 r 3 0,20 r 3 0.06‘
4 0.07 r 4 0.46 r 4 0'30'
5 -0, 02 r 5 0.33 r b5 0.3]
o ~0.01 r o6 .3p - r 6 (1.3.(:;
7 ~0.10 r7 0.5 r7 0,25
s -0.08 r8  0.35 r8  0.39
o ~0.10 r 9 0.22 r 9 0.2
10 ~0.06 r 10 0.44 r 10 0.44
11 (4,00 r 11 0.44 r 11 0.50
12 -0.06 r 12 0,39 r 12 0.45
13 ~0.02 r 13 0.36 r 13 0.36
1a -0.11 r 14  0.21 r 14 0.10
15 -0.08 r 15  0.25 r 15 0,18
To ~0.13 rls 0,59 r le - 0.57

7 0.04 r 17 0,41 r 17 0.36

18 ~0.18 r 18 0,51 r 18 .46

19 0,28 r 19  0.38 r 1y 0.32

20 .09 r 20 0,75 v 20 0.69

21 .23 r 21 0.50 r 21 0.50

22 ~0.04 r 22 0,53 r 22  0.48

23 0.05 r 23 .58 - - r 23 0.53

24 0502 r - 24 0.6l

L

24 .66
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calculations. In addition there is a high level of corre-
lation for the rate of return results between the four issues.

CONCLUSION

The purpose of Section 2 of this study was to examine
yield and holding period rate of return to the investor. The
study looked at three types (four issues) of mortgage pass
throughs, and derived a model to calculate holding period
rate of return. The model illustrated the components of pass
through cash flow and the risk factors that determine the
rate of return required by the investor.

The model derived for calculation of rate of return gives
a definitive presentation of the sources of pass through cash
flow and the relationships of pass through price, cash flow
and return. In addition, this study presents return data by
individual issue, rather than by composite of security type,
thus isolating the cash flow characteristics and price volatility
of a particular issue. '

Extreme volatility in price and return for pass through
securities is evident in the results of this study. The
dramatic fluctuations in price from month to month illustrate
the difficulty faced by the issuer in timing the release of
a pass through issue. The investor is faced with the same
level of uncertainty in setting a purchase price and attempting
to forecast expected return.

Because this study presents actual holding period rates
of return, it sets the stage for further evaluation of pass
through securities in terms of the efficient market hypothesis
and the W.F. Sharpe Capital Bsset pricing model (CAPM). Using
the CAPM assumption that r = rf + B(rm-rf) one could derive
the risk premium (rm-¥f£) and beta (B) for pass through
securities. The limitation is that conventional pass through
securities have only been traded since 1977. Further study
in this area is warranted, however, in terms of the assistance
it could provide to the pass through issuer and purchaser.
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