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Appendix A

The Mechanics of Data Collection

This appendix provides detailed information on the mechanics involved
in compiling the new series.

Selection of Companies

The decision to draw our data from the records of large life insurance
companies was dictated by our data requirements and limited resources.
Large life insurance companies acquire residential mortgages on a
nationwide basis, their records are generally in good order and reason-
ably accessible, and the size of their operations makes it possible to
draw a relatively large number of observations per institution. No other

TABLE A-i

Percentage of Total Residential Loans Held by Life Insurance
Companies Accounted for by Four Companies in Survey

All
Loans FHA VA Conventional

1963 39.8 53.9 28.4
1962 39.8 44.1 55.3 27.0
1961 39.5 44.0 55.4 25.9
1960 39.3 43.8 55.7 24.3
1959 39.0 43.1 56.6 22.5
1958 39.7 43.i 57.0 22.3
1957 40.3 43.6 57.1 22.2
1956 40.7 44.3 56.6 22.5
1955 40.5 44.7 56.1 22.5
1954 41.1 47.4 56.6 23.3
1953 40.6 47.3 57.7 22.9
1952 40.5 45.4 58.4 20.6
1951 40.8 44.6 56.9 21,2

Source: Life Insurance Association of America, NBER Survey.
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approach to the task of acquiring monthly data covering a reasonably
long span of time and having a broad geographical basis was even
remotely feasible.

The specific companies chosen were determined by their accessibility
and convenience. We began with six companies, but two were found
to have gaps in their historical records and had to be dropped from
the time series. The four remaining companies accounted for 39 to
41 per cent of outstanding loans on one- to four-family properties held
by all life insurance companies throughout the 195 1—63 period (see
Table A-i). On new loans acquired, the share of the four companies
on an annual basis ranged from 31 to 43 per cent and was somewhat
higher on FHA and VA than on conventional loans (Table A-2).

TABLE A-2

Percentage of Total Residential Loans Acquired by Life
Insurance Companies Accounted for by

Four Companies in Survey

Al!
Loans FHA VA Conventional

1963 35.2 39.8 36.0 31.9
1962 37.3 42.4 50.7 30.0
1961 35.2 42.4 39.1 29.0
1960 37.0 45.4 29.5 31.4
1959 32.1 41.9 38.7 23.2
1958 30.8 39.4 48.7 21.5
1957 34.0 35.4 59.4 20.2
1956 38.0 39.2 56.5 21.6
1955 35.4 28.1 55.8 17.6
1954 38.5 42.7 50.9 25.1
1953 35.4 na na na
1952 34.7 na na na
1951 43.1 na na na

na=Data not available.
Source: Life Insurance Association of America, NBER Survey.
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Selection of Data

Virtually no choice was exercised in the specific items of information
recorded for each loan. The finance committee records for the four
companies in the sample contain the following information, and we
took it all except city location.1

1. Date of committee meeting.
2. Code identification of lender.
3. City and state location of property.
4. Amount of loan.
5. Property value.
6. Maturity of loan.
7. Type of loan (whether FHA, VA or conventional).
8. Method of acquisition (whether originated directly by the com-

pany or acquired through a correspondent).
9. Contract interest rate.

10. Fees received by lender.
11. Fees paid by lender.
12. Service fee (on correspondent loans only).

The above comprises the data input recorded on IBM cards.
In the case of one of the four companies, some of the above infor-

mation was not available in the finance committee minutes but was
available in another type of internal record—a listing of loans offered
the company by correspondents. For this company, we had to match
these two records to obtain all the data.

Information in addition to that listed above (such as purpose of
loan, income of borrower, etc.) was available only in individual file
folders which could not be matched with finance committee records.
For all practical purposes, therefore, it was not available.

Recording and Checking Data

The items of information listed above were transcribed on either work
sheets or optical scan cards, from which IBM cards were punched and

'The reason for this will be discussed under Classification of Property Loca-
tion, below.
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verified. A print-out of the data was then checked against the original
source. In addition, a reasonableness check was built into the program,
as follows:

Conventional FHA VA

Contract rate—Max. (%) 15.00 5.75 5.25
Mm. (%) 3.00 3.00 3.00

Maturity—Max. (mos.) 480 480 480
Mi (mos.) 60 60 60

Loan-value—Max. (%) 85 110 130

Min.(%) 25 25 25
Loan amount—Max. ($) 100,000 35,000 70,000

Miii. ($) 2,500 2,500 2,500
Fees paid—Max. (%) 5.00 5.00 5.00

Fees received—Max. (%) 15.00 15.00 15.00
Service fee—Max. (%) 1.00 1.00 1.00

The function of the reasonableness check was to insure against resid-
ual errors large enough to affect the results. For example, if a contract
rate of 6.00 per cent was incorrectly punched as 60.00 per cent, the
average rate in a cell containing this observation and ninety-nine others
would be raised by about .50 per cent, a serious error. The card con-
taining this error would, however, fail the reasonableness check and
be thrown out.

Census Spot Checks

As a preliminary step, before compiling the time series on a sample
basis, we obtained complete coverage of loans authorized by six com-
panies during February 1960, and by five companies during June
1953; in each month, data were collected on about 7,100 individual
loans. The main purposes of compiling these two censuses were (1)
to aid in designing the sample (see below) ; (2) to determine the
feasibility of obtaining data on metropolitan areas (see below); (3)
to serve as an ex post facto check on the sample after it was drawn
(see Chapter 9); and (4) to use in analysis of yield determinants, for
the light this could shed on the market in which the participating
lenders operate (see Appendix B).

As it turned out, the census also gave us the opportunity to refine

our data-collection procedures. While checking out discrepancies be-
tween the census and the sample, in cases where they should have been
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exactly the same, we found that the census, rather than the sample,
was in error.

Sampling Procedure

It would have been extremely wasteful to record all the loans authorized
by the participating companies every month; a sampling procedure was
required. We set a quota of 120 loans of each type (FHA, VA, and
conventional) at each of the four companies for each month. If a
given company authorized less than 120 loans of a given type, we
took all of their loans of that type. For example, if a company au-
thorized 360 conventional loans, 240 FHA loans, and 100 VA loans
in a given February, we took every third conventional, every second
FHA, and every VA loan. Since we had only estimates of the total
number of each loan type for each company, the procedure was sub-
ject to error; sometimes we collected more than 120 loans, at other
times we collected less. We resampled, however, only when the number
fell well short of the quota.

Stratification

In general, the case for stratification by a given factor N with strata
1, 2, 3 . . . depends on (1) the need for separate series classified by
N; (2) the extent to which observations are equally distributed among
the strata 1, 2, 3 . . . (stratification permits relatively heavy sampling
in thin strata); (3) the cost of stratification (in the case at hand, this
depended mainly on whether or not the original data were sorted by the
factor N); and (4) the availability of strata weights—in our case a
breakdown of aggregate loan volume into strata 1, 2, 3 . . . —for
the calculation of weighted totals.

We stratIfied by loan type (FHA, VA, and conventional), and by
company. There would have been some advantages in stratifying by
region as well, but they were not as compelling, and the additional
costs would have been prohibitive.

We stratffied by loan type to produce separate series for each type of
mortgage. Had we not stratified by type, only the conventional sample
would have been large enough over the entire period. . (Even with
stratification, the VA sample was very thin during several years.)
Monthly data were available on the volume of authorized loans for
each type of mortgage, permitting calculation of weighted totals for
all mortgages. At three companies, loans were sorted on the finance
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Notes to Table A-3

on combined June 1953 and February 1960 cross sections.

bAssumed sample of 330 loans.

cAssumed sample of 990 loans.

dAssumed standard deviations of 0.1 and 0.3 per cent. Standard errors are rounded.

committee record by type of mortgage, facilitating stratification by
type. At one company, the various types were intermixed on the rec-
ords, and this raised the sampling cost at that company.

The case for stratification by individual companies was not as com-
pelling, but since the data came to us already sorted in this way, no
extra costs were involved. Company volume data were, of course,
available for constructing weighted totals.

Stratification by location of prOperty would have been of value be-
cause coverage is quite thin in the Middle Atlantic and particularly in
the New England states. Had we stratified by location, we could also
have obtained series for some metropolitan areas. The costs, how-
ever, would have been prohibitive because the companies do not
record region or metropolitan area on their finance committee records,
and do not sort their loans by location. Furthermore, aggregate volume
figures were not available for constructing weighted totals. As it was,
the geographical distribution of loans was adequate to permit a number
of reliable regional series.

Drawing the Sample

As noted, a sample was drawn of every loan where n = U/120 and
U is the total number of loans of a given type at a given company. The
principal alternative procedure, which has been used in other loan sur-
veys including that of the FHLBB, is to take all the loans authorized
by a given lender during a specified part of the month (the first five
working days, for example). This procedure was rejected mainly be-
cause it was inconsistent with stratification by type of loan.

Sample Size

The target sample of 120 loans of each type for each company was
considered roughly consistent with the goal of providing quarterly FHA
and conventional series with a seven- to nine-region break and monthly
series with a three- to four-region break. Some of the data used in ar-
riving at this judgment are shown in Tables A-3 and A-4, which are
based on the June 1953 and February 1960 cross sections.
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TABLE A-5

Distribution of Months and Quarters by Size of Sample for
FHA, VA, and Conventional Loans, 1951 — 63

(number of months or quarters)

Number of Loans
In Sample FHA VA Conventional

Monthly

More than 400 107 45 21
300-399 47 16 131
200-299 2 55 4
100-199 0 14 0

50-99 0 8 0

Less than 50 0 18 0

Total 156 156 156

Quarterly

More than 1,200 38 16 6
900-1,199 14 3 45
600-899 0 19 1

300-599 0 6 0

150-299 0 3 0
50-149 0 4 0
Lessthan5O 0 1 0

Total 52 52 52

We estimated that our sample target would provide a minimum of
330 loans of each type per month, and 990 per quarter.2 We distributed
these by regions in line with the June 1953 and February 1960 com-
bined distributions, shown in the first two columns of Table A-3. We
then calculated a range of standard errors for each region, monthly and
quarterly, as shown in the right-hand portion of Table A-3; the smaller
figure in each case assumes a standard deviation of 0.1, and the larger
figure is based on a standard deviation of 0.3. As shown in Table A-4,

2 As it turned out, the FHA sample fell short of 330 loans in three of the
156 months, while the conventional sample fell short in seventeen months. Only
in four months, however, did the conventional sample fall below 300 loans, as
shown in Table A-S. In contrast, the VA sample was below 330 loans in more
than two-thirds of the months, and fell below fifty loans in eighteen months.
The quarterly FHA sample did not fall short of 990 loans in any quarter; the
conventional sample fell slightly short in three quarters.
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fifty-five of the seventy-eight deviations calculated from the two cross
sections were in this range, twenty were less than .1, and three ex-
ceeded .3 per cent.

Assuming a standard error of .04 per cent is a reasonable, although
admittedly a completely arbitrary, definition of "reliability," the dis-
tribution of standard errors is consistent with reliable monthly series on
a three- to four-region basis, and quarterly series on a seven- to nine-
region basis.

Tabulation Program

Several loan characteristics were computed as part of the tabulation
program and were not part of the data input.

1. Net Discount: fees received less fees paid, expressed as a per cent
of the loan amount.

2. Loan-to-value ratio.
3. Effective yield: contract rates adjusted for net fees received (or

paid), as explained in Chapter 8.
4. Net yield on correspondent loans: effective yield net of the cor-

respondent's service fee, on mortgages originated by correspondents.
Our tabulation program involved calculation of weighted and un-

weighted averages and standard deviations for the major loan charac-
teristics, with breakdowns by type of loan and by direct and corre-
spondent serviced, as illustrated in Table A-6. These data were calcu-
lated separately for each of thirteen regions (the census nine-region
break and the census four-region break), eight states and U.S. total,
or twenty-two location-of-property categories. All of this was done for
each of the four companies included in the time series, as well as for
the four companies combined, and was, of course, replicated for every
month and quarter during 1951—63. The entire output thus consisted
of several thousands of tables of the type illustrated in Table A-6.

Weighting

In the census, the program for all-company totals was identical to
the program for the individual companies. For the sample, however, a
weighting routine was needed because the samples did not reflect the
relative importance of the separate companies. For use in the weighting
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routine, we compiled data on the aggregate volume of each type of loan
authorized by each company in each month and quarter. Such data
were not available for regions or states, but the sample provided data
on average loan size and number of loans that could be used as the
basis for an estimate.

More precisely, four weights were used as follows.
1. V, the United States volume of a given type of loan for a given

company (derived independently of the sample from company rec-
ords); used for all average loan characteristics except loan size in U.S.
totals.

2. V ÷ where L1, is the sample average loan size for a given
type of loan for a given company in the United States; used for aver-
age loan size in U.S. totals.

3. (V ± (N5 where N1 is the sample number of loans
of a given type by a given company in a region or state, and is the
same for the United States; used for average loan size in regions and
states.

4. (V ÷ Lj(N, ÷ NU)L, = x where L, is the sample

average loan size for a given type of loan for a given company in a
region or state; used for average loan characteristics except loan size
in regions and states.

Weights 3 and 4 used for regions and states make maximum use of
the information available from both the aggregate data and the sample
to estimate relative loan volume or number of loans by region. Thus,
weight 4 adjusts each company's aggregate U.S. loan volume figure by
a factor that measures, for that company, the percentage of the U.S.
total accounted for by a given region, as indicated by the sample. The
smaller the number of loans in the region, of course, the weaker is the
statistical foundation of the adjustment factor.

Classification of Property Location

At the outset of the study, we investigated the feasibility of obtaining
data for metropolitan areas. In taking the February 1960 and June
1953 cross sections, we coded loans that fell within eighteen major
metropolitan areas. We found that the expense of obtaining reliable
quarterly data for the largest eight of these metropolitan areas was
substantially higher than the expense of obtaining reliable series for
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the eight largest states. Tn part, this was because of the much greater
concentration of loans by states. The largest eight metropolitan areas
accounted for only 14 per cent of total loans in 1960 and 20 per cent
in 1953, whereas the eight largest states accounted for 47 and 48 per
cent in the two months, respectively. Hence, metropolitan area series
would have required a substantially larger sample.3 To obtain metro-
politan area data, moreover, turned out to be extremely burdensome
because only the city and state were recorded on the finance committee
records. We thus reluctantly abandoned the effort to obtain metropoli-
tan area series, and recorded only the state location of property. This
permitted the calculation of separate series for those states with enough
cases, and for desired regional groupings of states.

We used the June 1953 and February 1960 data to explore a number
of possibilities of regional groupings, including the eightfold classifica-
tion suggested for general-purpose economic data by Ullman and

The intraregional yield variance for this classification was
slightly smaller than for the conventional census nine-region grouping.
The difference, however, did not seem large enough to offset the loss
of historical continuity and comparability with other series on the nine-
region basis.

Loan Coverage

in general, the time series cover first-mortgage loans on residential one-
to four-family properties. Some categories of loans, however, create
special problems that warrant discussion.

Construction Loans

Short-term advances to builders were not included in the survey. Life
insurance companies do not ordinarily make such loans. They some-
times, however, will make construction financing available to a builder
under a permanent mortgage which will later be assumed by the home
purchaser. In such cases, two sets of terms ordinarily will appear on
the finance committee record for a given loan, one applicable to the
builder and the other to the final buyer (the former are invariably more

3 As noted above, stratification by any locational category was not feasible.
4 Morris B. Uliman and Robert C. Kiove, "The Geographic Area and Regional

Economic Research," in Regional Income, Studies in Income and Wealth, 21,
Princeton University Press for NBER, 1957, p. 108.
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restrictive). We took the terms applicable to the final buyer. Long-
term loans to an individual constructing his own house are also in-
cluded.

Substitution Loans

Loans that replace an existing loan by the same borrower were ex-
cluded from the survey when we could identify them. There are strong
a priori grounds for believing that if the contract rate on the outstand-
i:ng loan differs from the current market rate, the new loan will not be
at the current market rate. For example, if a borrower with a $10,000
balance remaining on a 5 per cent loan wishes an additional $10,000 at
a time when market rates are 6 per cent, the lender should be willing
to give him a new $20,000 first mortgage at 5% per cent, since this
implies a 6 per cent rate on the increment.

At two companies, we were unable to exclude substitution loans be-
cause they were not identified separately on the finance committee
record. The possible bias is small because such loans constitute a small
proportion of the total—probably less than 5 per cent at the companies
involved

Reapprovals

Loans to replace previous loan commitments that were not taken down
were excluded from the survey when they could be identified on the
finance committee record (identification was not possible at two com-
panies). The exclusions were more for sampling convenience than for
analytical reasons. Where reapprovals were listed separately, it would
have been awkward to include them in the sample. As noted in Chap-
ter 7, reapprovals ordinarily are viewed by the participants as a new
transaction at the current market rate.

Multiple Commitments

A multiple commitment is an arrangement whereby a lender promises
to make some variable proportion of FHA, VA and conventional loans,

Interestingly enough, lending officers at one company indicated that when
old loans were below the current market rate, substitution loans were made at
the market rate and were not a weighted average of the current and the old
rate; this would imply a rate on the increment above the current market rate.
This may happen because of borrower ignorance, or because the borrower is
blocked in some way from refinancing with another lender—by a heavy prepay-
ment penalty, for example. In such case, the only alternative might be a second
mortgage which is not generally available from institutional sources and which
carry very heavy rates.
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each at specified terms, up to some maximum limit of either FHA, VA,
or both. For example, the lender may agree to make sixty mortgage
loans on the following basis: conventional loans at 6 per cent for any
part of the sixty; up to forty FHA loans at 5% per cent priced at
ninety-nine; and up to twenty VA loans at 51/4 per cent priced at
ninety-five. When all the houses are sold, the breakdown might be
thirty-five conventionals, fifteen FHAs, and five VAs, this distribution
falling within the limits set by the lender.

In a simpler variant of this procedure, the original commitment
covers only one type of loan (say, conventional), and when buyers are
found, the commitment is modified by changing that type of mortgage
to other types at a comparable rate. The company must specifically
approve these modifications, the terms of which hark back to the
original commitment, but the new loans do not appear again on the
finance committee records.

Multiple commitments of the first or "complex" type were omitted
from the sample. This was partly a matter of sampling convenience,
since the companies making these arrangements did not list them with
their other loans. In addition, we suspected that the terms on each
type of mortgage might be influenced by the fact that they were part
of a package. For example, a lender might be willing to accept a
certain number of VA loans at a moderate discount if he could obtain
a certain number of conventional loans at an attractive rate; he would
not necessarily be willing to take an individual VA loan on the same
terms. We avoided this problem by excluding these multiple commit-
ments from the sample.

The simple type of multiple commitment, however, was not sepa-
rately identified in the finance committee record and was included in
the sample. In such case, the terms on the single type of mortgage in-
cluded in the commitment are necessarily at the market.

Because of the exclusions referred, to, there are small differences, be-
tween the sample coverage and the volume data used in weighting.
At two companies we excluded substitution loans and loans in multiple
commitments from the sample but the net increment on substitution
loans and all multiple commitment loans were included in the volume
data, for these companies. These differences in coverage between the
sample and the volume data, however, were small.
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Special Problems in Connection with the VA Loan Series

The new series on VA loans are biased by three separate although
related factors. First, during part of the 195 1—63 period, the VA sample
was too thin to be reliable. Table A-S shows that in eighteen separate
months, the VA sample was less than fifty loans, and in eight more it
was between fifty and one hundred. In contrast, the conventional and
FHA samples never fell below two hundred loans. The months of thin
VA coverage were concentrated in the years 1958—60 when life in-
surance companies sharply reduced their VA lending.

Second, during certain periods the VA series did not truly reflect
the market. This problem was discussed in Chapter 4 and requires no
elaboration here.

Third, during 1959—60 one company acquired VA loans from
respondents in trade for government securities., and recorded the mort-
gage price as par, although the securities were then selling well below
par •8

Incomplete Data on Fees and Charges

One of the companies in our survey did not record fees and charges.
on individual conventional loans during the period January 1951—
September 1953. Our program interpreted fees and charges on these
loans as zero, so that all conventional yields calculated for this period
were incorrect and later had to be recomputed by hand.

The company with incomplete finance committee records did have
aggregate monthly data on fees and charges on conventional loans.T
This permitted accurate recalculation of U.S. totals for the four com-
panies without great difficulty. For regions and states, however, we
had no basis for such a recalculation. Tests run with data for the same
company indicated that net discounts varied greatly from one region
to another, so that the average net discount over the U.S. could not

Such transactions occurred every month during August—November 1959 and
February—November 1960. This company also acquired some FHA loans in
the same way, which caused us to make an adjustment in the FHA series
(see below).

These data included nonresidential as well as residential loans, but some
tests indicated that net discounts on this total were very close to discounts on
residential loans alone.
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be used without introducing substantial error. As a result, we recalcu-
lated gross yield on conventional loans for regions and states using
three companies instead of four.

A similar problem arose in the data for 1959—60. After the tabula-
tions were run, a check of time series for individual companies showed
that yields on FHA loans were substantially lower for one company
than for the others in certain months during 1959—60. Inquiries dis-
closed that the company with atypical yields acquired FHAs during
these months by swapping government bonds from their portfolio. The
mortgages were recorded as having been acquired at par even though
at the time the bonds were selling at substantial discounts from par.
As a result for the month in which the swaps took place we recalculated
yield and net discount for three companies instead of four.
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Cross-Section Analysis of Loans by Life Insurance
Companies in the Time Series

Before the time series data were collected on a sample basis, we ob-
tained complete coverage of residential loans authorized by six com-
panies in February 1960 (some 7,100 loans), and by five companies
in June 1953 (7,200 loans). These censuses were taken to aid in de-
signing the sample and the tabulation program, and to use as a bench-
mark check of the sample data when it became available.

As a guide to the tabulation program, the June 1953 and February
1960 censuses were subjected to regression analysis of factors asso-
ciated with yield. It was recognized that because of the limited number
of transaction characteristics for which data were available, no very
adequate explanation of yield determinants would be possible. The
objective, however, was to assess the desirability of holding constant
in the time series those characteristics for which data were available,
not to study the cross-section problem in depth. For this purpose, the
question was only whether there was appreciable cross-section yield
variability associated with these characteristics.

We were aware at the outset, of course, that yield might vary be-
tween the three different types of mortgages (FHA, VA, and conven-
tional). But since we were committed to obtaining separate time series
for each type of mortgage the intertype yield differences were not
analyzed with the benchmark data, which provide inadequate perspec-
tive on this problem in any case. Rather the focus was on other yield
determinants which were examined within the separate types of mort-
gages, with particular emphasis on conventional mortgages where the
influence of risk figured to be largest.

The following variables were employed in this analysis.
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Dependent Independent

1. Contract rate 1. Loan-value ratio
2. Gross yield (contract rate 2. Maturity
adjusted to take account of 3. Value of property
net fees received or paid) 4. Volume of activity by in-
3. Net yield (gross yield net dividual lender (1)
of correspondent service fee, Volume of activity by in-
on correspondent loans only) dividual lender (2)

6. Individual company
7. Region of country
8. Metropolitan area (as op-
posed to nonmetropolitan
area)

On several runs, the first three independent variables were dummied
—that is, the variable was broken into three or four groups each of
which was entered as a separate independent variable in the regression.
This practice illuminates the nature of the underlying functional rela-
tionship between yield and the independent variable involved—
whether the relationship is linear or some nonlinear form; it assures
that a low coefficient obtained when the independent variable is in its
original form indicates a low order of relationship and not an incor-
rectly specified equation.' The specific groups used for dummying are
shown in the note to Table B-2.2

1 Suppose, for example, the underlying relationship between yield and ma-
turity is U-shaped; yield declines with rising maturity up to some point and
then rises. A linear regression in which maturity is entered in its original form
might show an insignificant coefficient for the maturity, but the inference from
this that there was no relationship, would be incorrect. The "true" relationship
would be revealed by entering the maturity in dummy form.

2 Note that for each dummied variable, the number of independent variables
included in the regression is always one less than the number of dummy groups,
and the absolute size of each coefficient shows the yield or rate for the group
relative to the group left out. This means that the absolute size of dummy co-
efficients depends on the purely arbitrary choice of which group is left out. As
a general practice, it is not advisable to leave out a thin group because this
may make the absolute size of the coefficients unstable from one cross section
to another. In the regressions shown here, the groups left out are as follows: for
property value, maturity, and loan-value ratio, the highest valued group; for
companies, Company 1, and for regions, New England. The last choice turned
out to be a poor one, because New England was the thinnest of the regions.
Thus, in running the February 1960 FHA cross section with risk variables in
dummy form we decided to exclude some 232 loans which were not Section 203
home mortgages, and which had been included in the regression with risk
variables in their original form. The exclusion of these loans reduced the num-
ber of loans in New England from twenty-six to six, and sharply altered all the
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The so-called risk variables—loan-value ratio, maturity, and prop-
erty value—explained very little of the variation in yield in the two
cross sections examined. As an illustration, Table B-i covering con-
ventional loans in February 1960 shows that these variables in com-
bination explained only 1 per cent of total variance in gross yield.

The most important factors underlying yield variability in these data
turned out to be the geographical region in which the property was
located, and the individual lender making the loan. The addition of
individual company to the regression shown in Table B-i raised the
explained variance from 5 to 25 per cent, and the further addi-
tion of geographical region and nonmetropolitan area location
raised it to 43 per cent. Some of the individual company and regional
coefficients were quite sizable, furthermore. Gross yields on conven-
tional mortgages in the mountain region, for example, were forty-four
basis points higher than yields in New England in February

The main concern was the absolute size of the coefficients for each
of the risk variables, rather than their relative importance in explain-
ing yield variance. (The latter might be expected to be small in na-
tional data with marked regional yield differentials.)

The loan-value ratio, when it was included in a linear multiple re-
gression equation as a single independent variable, had a very small
effect on the gross yield of conventional mortgages as shown below
(drawn from Tables B-2 and B-3).

Per Cent
C-

1953 1960

b-coefficient .0016 .0007
Standard error .0004 .0004
Standard deviation 9.0 8.2
Change in yield per change of one
standard deviation in loan-value
ratio .014 .006

The change in yield associated with a change of one standard devia-
tion in the loan-value ratio amounted to less than .02 per.cent in 1953,
although the coefficient was more than three times its standard error.

regional coefficients relative to New England, although leaving them largely un-
changed relative to each other (see Table B-2).

As explained in Chapter 2, the importance of region and individual lender
as yield determinants did not call for a regression-type yield-adjustment pro-
cedure for the time series because the lender-regional mix was stable over time.
Furthermore, our series are cross classified by region.
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Notes to Table B-i

Note: The number of loans is 2628. The average andstandard deviation of the gross
yield are 6.07 per cent and .i96 per cent, respectively.

aStandard errors are given in parentheses.

by 100,000.

CDivided by 1,000.

In 1960, the coefficient was of borderline significance. On FHA and
VA mortgages, more sizable b-coefficients were obtained on early
reductions, but in every case they declined sharply with the addition of
individual company and region to the regression. At the final reduction,
none of the coefficients were as much as twice the size of their standard
error (Table B-4).

The loan-value ratio was also tested by the dummy procedure. The
largest dummy coefficients were obtained on conventional mortgages in
June 1953 as follows.

Loan-Value Ratio b Standard Error
70.0% and over (left out of regression) .00% .00%
65.0 to 69.9 .035 .010
60.0 to 64.9 .044 .011
Less than 60.0 — .009 .011

Somewhat surprisingly, the dummy procedure shows yield rising with
loan-value ratio and then declining. In all probability this reflects our
inability to make any distinction between new and existing properties in
these data, or to take account of borrower characteristics. Although
two of the dummy coefficients are statistically significant (there were
3,367 loans in this cross section), they are very small in absolute size.
Use of the dummy form adds a negligible amount to the R2.

The results for property value and maturity were in broad outline
very similar. The regression coefficient for property value was usually
statistically significant but invariably small. Thus, on conventional loans
in 1953, the coefficient was about six times its standard error, but it
implied a yield difference for a change in value of $10,000 of only .03
per cent. The association of yield with maturity was even weaker.

It was thus concluded that for the life insurance companies in our
group, variability in terms does not carry the risk variability and asso-
ciated interest-rate variability characteristic of some other lenders.

Two volume-of-lending variables were included in the regressions for
experimental purposes. One was the total number of the specific type
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Notes to Table B-2

aDivided by 100,000.

bDivided by 1,000.

CCorrespondent loans only.
Note: Dummy groups are as follows:

Loan-Value Ratio Maturity Property Value
(%) (months) ($)

February 1960

Conventional 72.5 and over More than 300 More than 32,500

67.5-72.4 241-300 25,000-32,500

62.5-67.4 240 17,500-24,999

Less than 62.5 Less than 240 Less than 17,500

FHA 95.0 and over 360 More than 20,000

90.0-94.9 Less than 360 15,000-20,000

85.0-89.9 10,000-14,999

Less than 85.0 Less than 10,000

June 1953

Conventional 70.0 and over 241 and over More than 32,500

65.0-69.9 181-240 25,000-32,500

60.0-64.9 180 and less 17,500-24,999

Less than 60.0 Less than 17,500

FHA 87.5 and over 300 and over More than 15,000

82.5-87.4 240-299 12,500-15,000

77.5-82.4 Less than 240 10,000-12,499

Less than 77.5 Less than 10,000



T
A

B
L

E
 B

-3
—

M
ul

tip
le

R
eg

re
ss

io
n:

 D
et

er
m

in
an

ts
 o

f 
E

ff
ec

tiv
e 

Y
ie

ld
 a

nd
 C

on
tr

ac
t R

at
e

on
 C

on
ve

nt
io

na
l L

oa
ns

 A
ut

ho
ri

ze
d 

by
 S

ix
 L

if
e 

In
su

ra
nc

e 
C

om
pa

ni
es

,
Ju

ne
 1

95
3

(f
in

al
 r

ed
uc

tio
n)

G
ro

ss
 Y

ie
ld

G
ro

ss
 Y

ie
ld

C
on

tr
ac

t R
at

e
C

on
tr

ac
t R

at
e

In
de

pe
nd

en
t

St
d.

St
d.

St
d.

St
d.

V
ar

ia
bl

es
b-

co
ef

fi
ci

en
t

E
rr

or
b-

co
ef

fi
ci

en
t

E
rr

or
b-

co
ef

fi
ci

en
t

E
rr

or
b-

co
ef

fi
ci

en
t

E
rr

or

L
oa

n-
va

lu
e

.0
01

6
.0

00
4

.0
01

4
.0

00
4

du
m

m
y 

1
.0

35
.0

10
.0

46
2

.0
44

.0
11

.0
50

(l
ow

es
t)

 3
-.

00
9

.0
11

-.
00

2

V
al

ue
a

-.
3 

19
.0

48
-.

40
8

.0
48

du
m

m
y 

1
-.

03
4

.0
16

-.
02

2
.0

16
2

.0
23

.0
15

.0
43

.0
15

(l
ow

es
t)

 3
.0

51
.0

15
.0

78
.0

17

M
at

ur
ity

b
-.

22
3

.1
24

-.
58

6
.1

23
•

du
m

m
y 

1
2

-
.
0
1
2

.
0
1
7

-
.
0
3
3

.
0
1
7

(
l
o
w
e
s
t
)
3

-
.
0
1
5

.
0
1
9

-
.
0
0
9

.
0
1
9

N
o
.
c
o
n
v
.
l
o
a
n
s
b

-
.
4
2
0

.
0
8
8

-
.
3
8
5

.
0
9
0

-
.
4
5
5

.
0
8
7

-
.
4
3
1

.
0
8
9

N
o
.

to
ta

l
.5

33
.0

82
.5

31
.0

83
.5

41
.0

81
.5

54
.0

82



C
om

pa
ny

 2
.1

85
.0

34
.1

85
.0

33
.1

73
.0

33
.1

72
.0

33

C
om

pa
ny

 3
.2

21
.0

17
.2

12
.0

17
.1

38
.0

17
.1

28
.0

17
-/

C
om

pa
ny

 4
.1

99
.0

16
.1

91
.0

16
.0

99
.0

16
.0

87
.0

16

C
om

pa
ny

5
C

C
C

C
C

C
C

C

C
om

pa
ny

 6
.1

84
.0

09
.1

71
.0

09
.0

40
.0

09
.0

24
.0

09

M
id

. A
tla

nt
ic

.1
03

.0
19

.0
97

.0
19

.1
27

.0
19

.1
17

.0
19

S
o.

A
tla

nt
ic

.2
37

.0
20

.2
28

.0
20

.2
46

.0
20

.2
34

.0
20

W
es

tS
o.

C
en

tr
al

.2
78

.0
20

.2
74

.0
20

.2
92

.0
20

.2
85

.0
20

E
as

t S
o.

 C
en

tr
al

.1
90

.0
23

.1
85

.0
23

.2
31

.0
23

.2
24

.0
23

E
as

tN
o.

C
en

tr
al

.1
64

.0
19

.1
55

.0
19

.1
78

.1
09

.1
67

.0
19

W
es

tN
o.

C
en

tr
al

.2
12

.0
20

.2
10

.0
19

.1
74

.0
19

.1
72

.0
19

Pa
ci

fi
c

.2
84

.0
22

.2
60

.0
22

.3
30

.0
22

.3
06

.0
22

M
ou

nt
ai

n
.3

46
.0

24
.3

38
.0

24
.3

82
.0

24
.3

71
.0

24

N
on

m
et

. a
re

a
.0

13
.0

07
.0

13
.0

07
.0

32
.0

07
.0

33
.0

07

.4
01

.3
20

.3
31

C
on

st
an

t
4.

41
4.

37
4.

63
4.

48
N

33
67

33
67

33
67

33
67

Y
ie

ld
 o

r 
ra

te
:

av
er

ag
e

4.
74

4.
74

4.
83

4.
83

st
d.

 d
cv

.
.2

36
.2

36
.2

22
.2

22

N
ot

e:
 S

ee
 n

ot
e 

to
 T

ab
le

 B
-2

 f
or

 d
um

m
y 

gr
ou

ps
.

aD
iv

id
ed

 b
y 

10
0,

00
0.

bD
iv

id
ed

 b
y 

1,
00

0.

C
C

om
pa

ny
 h

ad
 n

o 
lo

an
s 

of
 th

e 
gi

ve
n 

ty
pe

.



I-
I 00

T
A

B
LE

B
-4

D
et

er
m

in
an

ts
of

 G
ro

ss
 E

ff
ec

tiv
e 

Y
ie

ld
 o

n 
FH

A
 a

nd
 V

A
 L

oa
ns

 A
ut

ho
ri

ze
d

by
 S

ix
 L

if
e 

In
su

ra
nc

e 
C

om
pa

ni
es

, F
eb

ru
ar

y 
19

60
 a

nd
 J

un
e 

19
53

(f
in

al
 r

ed
uc

tio
n)

Fe
br

ua
ry

 1
96

0
Ju

ne
 1

95
3

FH
A

V
A

FH
A

V
A

In
de

pe
nd

en
t

b-
co

ef
-

St
d.

b-
co

ef
-

St
d.

b-
co

ef
-

St
d.

b-
co

ef
-

St
d.

b-
co

ef
-

St
d.

V
ar

ia
bl

es
fi

ci
en

t
E

rr
or

fi
ci

en
t

E
rr

or
fi

ci
en

t
E

rr
or

fi
ci

en
t

E
rr

or
fi

ci
en

t
E

rr
or

L
oa

n-
va

lu
e

.0
01

1
.0

00
6

-.
00

07
.0

00
4

.0
00

1
.0

01
0

du
m

m
y 

1
-.

01
5

.0
06

-.
00

5
.0

07
2

-.
02

2
.0

08
-.

00
02

.0
07

(l
ow

es
t)

3
-.

01
3

.0
11

-.
00

7
.0

08

V
al

ue
a

-.
01

8
.0

89
-.

15
1

.0
60

-.
49

8
'.2

75
du

m
m

y 
1

-.
00

1
.0

11
.0

26
.0

07
2

.0
06

.0
12

.0
24

.0
07

(l
ow

es
t)

 3
.0

11
.0

20
.0

18
.0

09

M
at

ur
ity

b
-.

17
3

.0
75

-.
5 

34
.1

88
.0

03
.2

05
du

m
m

y 
1

.0
27

.0
05

(l
ow

es
t)

 2
.0

06
00

6
-.

07
 1

.0
12



N
o.

 F
H

A
 o

r 
V

A
io

an
sb

-.
12

3
.0

81
-1

.5
6

.0
58

1.
04

.0
50

1.
77

.6
46

N
o.

 to
ta

l l
oa

ns
b

.1
70

.0
62

.0
80

.0
12

.9
49

.0
73

-.
32

7
.0

28
-1

.3
2

.1
94

C
om

pa
ny

 2
-.

60
3

.0
50

-.
60

8
.0

51
d

d
-.

02
6

.0
27

d
d

C
om

pa
ny

 3
d

d
d

d
.8

12
.0

13
d

d
-.

02
3

.0
26

C
om

pa
ny

4
-.

12
5

.0
13

-.
12

5
.0

13
.2

98
.0

33
-.

01
5

.0
07

-.
18

1
.0

27
C

om
pa

ny
 5

.2
49

.0
14

.2
46

.0
14

d
d

d
d

d
d

C
om

pa
ny

 6
-.

18
2

.0
06

-.
18

5
.0

06
-.

05
1

.0
10

-.
02

7
.0

04
d

d

M
id

. A
tla

nt
ic

-.
00

4
.0

28
.1

82
.0

56
.2

54
.0

34
.0

34
.0

12
.1

79
.0

46
So

. A
tla

nt
ic

.0
96

.0
27

.2
83

.0
55

.5
58

.0
31

.0
42

.0
08

.1
41

.0
45

W
es

t S
o.

 C
en

tr
al

.1
35

.0
27

.3
23

.0
55

.5
08

.0
33

.0
75

.0
08

.1
83

.0
45

E
as

t S
o.

 C
en

tr
al

.1
10

.0
27

.2
93

.0
55

.5
33

.0
33

.0
92

.0
09

.1
59

.0
42

E
as

t N
o.

 C
en

tr
al

.1
17

.0
27

.3
05

.0
55

.9
12

.0
33

.0
40

.0
07

.2
29

.0
47

W
es

t N
o.

 C
en

tr
al

.0
61

.0
27

.2
52

.0
55

.5
87

.0
32

.0
76

.0
09

.1
64

.0
40

z
P

ac
ifi

c
.1

36
.0

28
.3

23
.0

55
.4

87
.0

34
.0

56
.0

08
.2

57
.0

50
M

ou
nt

ai
n

.1
70

.0
28

.3
60

.0
56

.5
95

.0
33

.0
69

d
d

N
on

m
et

. a
re

a
.0

30
.0

06
.0

28
.0

06
.0

61
.0

08
-.

03
 3

.0
04

-.
02

9
.0

16

R
2

.4
05

.4
03

.9
32

.2
25

.3
85

C
on

st
an

t
6.

20
5

6.
06

2
5.

63
4.

42
0

4.
57

5
N

37
56

C
35

24
77

9
33

48
34

3
Y

ie
ld

, a
ve

ra
ge

6.
26

9
6.

26
8

6.
01

7
4.

51
1

4.
57

3
Y

ie
ld

,s
td

.d
ev

.
.1

69
.1

74
.1

09
.1

12
.1

42

aD
iv

id
ed

 b
y 

10
0,

00
0.

bD
iv

id
ed

 b
y 

1,
00

0.

C
ln

cl
ud

es
 2

32
 lo

an
s 

th
at

 w
er

e 
no

t S
ec

tio
n 

20
3 

ho
m

e 
m

or
tg

ag
es

.

dC
om

pa
ny

 h
ad

no
 lo

an
s 

of
 th

e 
gi

ve
n 

ty
pe

.



220 APPENDIX B

of loan covered by the regression authorized by the individual lender
in the state in which the property securing the loan was located. The
second variable was the total number of all types of loans authorized
by the individual lender in the state in which the property securing
the given loan was located. The coefficients for the two-volume
measures were generally significant, but because of high intercorrelation
between them, they showed different signs when used together. An-
other problem with these variables is that lenders presumably will lend
more heavily in areas where rates are high, generating a positive
relationship that runs counter to the negative relationship we are seek-
ing. Introduction of regional dummies eliminates a part, but probably
not all, of the positive relationship. Volume coefficients decline sharply
with the introduction of region, as noted in Table B-i.

The results were interesting enough to indicate further experimenta-
tion. Results might be improved by making the geographic area used
in the volume measure coordinate with the area used to define rate
differences. This implies either defining the loan volume in terms of
nine regions rather than fifty states or dummying the fifty states rather
than the nine regions. A second approach is to extend the cross section
to cover a longer period, dummying the months to take account of
changing market conditions and introducing volume figures for each
month. This would take into account the influence of changing volume
over time, as well as the differential effect of volume by individual
lenders at a given point in time.



Appendix C

Data

All the series shown in this appendix were compiled in the NBER
Survey and cover the period 195 1—63. The FHLBB conventional loan
series used in this study is shown in Appendix Table 3-1, while the
FHA secondary market series is shown in Appendix Table 9-4.

The yield shown in the tables below assume prepayment in ten
years. The yield is calculated from the formula shown on page 154,
note 12, and differs slightly from the yield shown in Mortgage Yield
Table for Monthly Payment Mortgages (Boston Financial Company).

Regional grouping of states used in the tables below are as follows:

B A ST West South Central

New England Texas
Oklahoma

Maine Arkansas
New Hampshire Louisiana
Vermont
Massachusetts East South Central
Rhode Island Kentucky
Connecticut Tennessee

Alabama
Middle Atlantic .Mississippi

New York
New Jersey NORTH CENTRAL

Pennsylvania East North Central
Ohio
Indiana

SOUTH lilmois
South Atlantic Michigan

Maryland Wisconsin
District of Columbia West North Central
Delaware Minnesota
Virginia Iowa
West Virginia Missouri
North Carolina North Dakota
South Carolina South Dakota
Georgia Nebraska
Florida Kansas
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WEST Mountain
IdahoPacific
Wyoming

Washington Colorado
California New Mexico
Oregon Arizona

Utah
Nevada
Montana
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