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DISEQUILIBRIUM MODELS OF FINANCIAL INSTITUTIONS®

by

Gary Smith and William Brainard

I. INTRODUCTION

The purpose of this paper is two-fold; to specify a consistent
general disequilibrium model of financial markets which can be estimated
and to estimate that portion of the model relating to savings and loan
associations., Disequilibrium macro models have been a center of discus-
sion in recent years. Analysis of these models has focused on theoreti-
cal issues--exploration of rational consumer and firm behavior in a world
of market disequilibria and investigation of the possibility of quantity
equilibria at "disequilibrium" prices. To our knowledge, nonme of these
general models have concerned themselves with the problems of empirical
estimation. Concurrently, there has been a substantial amount of empiri-
cal work concerned with estimation of disequilibrium, or credit rationing,
in particular financial markets. This work has been motivated by a common
belief that in mortgage, consumer and possibly even business loan markets
rationing 1s not an infrequent occurrence. These studies have
taken a partial equilibrium eor single market view of the problem.
Typically, the implications of rationing in one market for other asset de-
mands and markets are ignored. Even if this approach were satisfactory

for studying an isolated market, it creates problems of consistency when

*The research described in this paper was undertaken by a grant from the
National Science Foundation.



the results of these studies are cmbedded in larger models of financial
markets. In Sections II, III, and IV of this paper, we discuss the con-
sistent specification and estimation of a disequilibrium model of financial
markets and of the behavior of the economic agents who meet in them. The
emphasis in this discussion is on the implied restrictions on coefficients
which should be enforced in estimation. Although some completely speci-
fied models of financial markets, incorporating disequilibrium in some
markets, have been constructed [2], with the exception of Jaffee [8] none
have focused on these econometric issues. A related, and complementary,
approach is being followed by Ray Fair [4].

Recognition of the possibility of rationing in financial markets,.
with the resulting need to distinguish econometrically between notional
and effective demands, places one more burden on an already over-worked
data base., Elsewhere [12] we have argued that a sensible altermative to
the common practice of simplification of structure and deletion of variables
in this situation is the explicit use of a priori information. In Section
V, we report the result of following this altermative. A model of Savings
and Loan Associations previously estimated under the assumption that these
institutions are always on their notional (short run) demand and supply
equations, is respecified so as to incorporate rationing in the mortgage
market. Prior means and a variance covariance matrix of parameters are
specified for both the demand and rationing equations. A Theil-Goldberger
mixed estimation technique is then used to combine this a priori informa-
tion with the data. The performance of these equations in predicting out
of sample is then compared with performance of a naive model, the equilib-

rium model, and equations estimated by ordinary least squares.



I1. A Two-Sector, Two-Good Example

The notion disequilibria is not unambiguous. Ex post markets always
clear. One reasonable definition of disequilibrium is a situation in which
at well specified terms some traders are satisfied while others are turned
away. In practice, it is difficult to distinguish this situation from
one in which unobserved terms are adjusted so that all traders are satis—
fied. Some mechanisms may approximate prices, for example mortgage points
or a well functioning system of bribery. Others are more arbitrary and
likely to be less efficient, such as gasoline queues or what are effectively
lotteries. Ideally estimation of supply and demand relations would in-
clude measurement of such variables. In our following discussion, nonprice
factors are omitted and an essentially arbitrary rule is assumed to recon-
cile demand and supply. Our specification is also consistent with the
view thét variations in some unobserved variables do the allocation. With
this interpretation, apparent discrepancies between notional and effective
demands simply reflect changes in the unobserved variables.

Some of the problems of specification of disequilibrium models are
most clearly illustrated in a simple model in which there are only two
sectors and two traded goods (which can be interpreted as two commodities,
or one commodity and money). Let the sectors (a and b ) have notional
excess demands (expenditures) for the two goods (1 and 2) which depend

upon a variety of factors including P the price of the first good

l >

in terms of the second:

1
In the remainder of the paper, we will reserve the use of the word excess
to refer to market, rather than individual (excess) demand.
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The excess notional demands In the two markets are given by

_ A b
SNl = Nl + N1

_ .a b
SN2 = N2 + N2 .

Society's budget constraint

I
o

a a b b
(Nl-+N2) + (Nl-kNZ)
insures that the excess demands sum to zero

SNl +-SN2 =0 .

Thus, if one market clears, the sectoral budget constraints insures that
the other market will also clear. It cbnsequently takes only one variable,
such as Pl » to clear both markets, and it is misleading to identify
governments of such an equilibrating variable with a particular excess
demand. At P0 in Figure 1, for example, both sectors would want to

1

trade some of good 2 for good 1. If Pl increases, we could as reasonably
say tnat it was the unattractiveness of 2 as the attractiveness of 1 which
was responsible.

Now consider the case where Pl is at a nonmarket clearing level
such as Pg : a4 wants to buy more of 1 than b wants to sell and sell
more of 2 than b wants to buy. What will be the actual quantities trans-
acted? It seems sensible to rule out tramsactions that neither sector
wants to make-—i.e., quantities outside the gap between demand and supply.
Subject to this restriction, we will allow both sectors to be off their
notional demand curves.

. . . 0
Assume, for example, that the first market isrationed at P. and that sec—

1



tor a4 absorbs a [raction o and sector b a fraction 1-u of the excess

-~

' each sector must adjust its

demand in that market. Given its "ration,’
demand for the second good in accordance with its budget constraint. Using

A for actual transactions and E for effective demands,

a _.a b _ b
Al = Nl - qSN1 Al = Nl - (l—a)SNl
a _ a8 b _ ..b _
E2 = N2 + aSN1 E2 = N2 + (1 o:)SN1 .

The budget constraints insure, in this two good example, that the effective

demands reflecting "spillovers,' exactly clear the second market

a b a b
E =
, + By =Ny + N, + SN
| b _
= N2 + N2 - SN2 = 0

In Figure 2, the dotted line giving the effective demands assumes
that at any disequilibrium price the fraction a absorbed by sector a
is the same. It might be more realistic to have o vary so that actual

transactions stay closer to the minlmum of supply and demand



FIGURE 2

Although this example 1s too simple to provide individuals with a
choice in the way they modify their notional demands in response to ration-
ing in a particular market, it does make clear what is required to com-
pletely specify a disequilibrium model. A disequilibrium model with =n
commodities and markets requires specification of the following;

(1) Notional demands for the agents.

(2) Which k markets are rationed and which n-k markets
are cleared by freely moving variables (such as prices).

(3) Which sectors absorb the market disequilibria in the k
rationed markets,

(4) How these absorptions are financed, i.e., how effective
demands for other commodities are influenced by the quantity
restrictions from rationed markets.

(5) Which n-k-1 wvariables adjust to clear the n-k equilib-

rium markets, and how any remaining explanatory variables

are determined.



Ili. “two Sectors, Two Rationed Markets, and Two Competitive Markets

In the previous section, we discussed a disequilibrium model with
two assets or commodities and two sectors., This model was limited in several
respects. Spillover demands were completely determined by budget constraints.
A disequilibrium in one market necessarily implied an equal and offsetting
disequilibrium in the other market. Consequently a rationing mechanism
which "cleared" one disequilibrium market automatically cleared the other,
and there was mno room for a market cleared by complete price or rate adjust-
ment. In addition, there was no distinction between gffeetive and actual
or realized demands. TIn this section the simplest model which illustrates
the complexities which arise in a general model is investigated. 1In
the model two markets are rationed, and two markets are cleared by the
adjustment of prices (a single price ratio). A disequilibrium arising
in one rationed market may spill over to either a rationed or an unrationed
market. Since there are two unrationed markets, clearing the rationed
markets does not necessarily clear the nonrationed markets.

Extending the previous notation, with the first two markets ration-

ing excess effective demands, SEi y
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where from the budget constraint

4
Jad= 10 =0
i=1 i=1
and
SE, = B> + B0, i=1, 2.
1 1 1

It would be possible to specify the effective demands and realized
transactions as general functions of prices and market disequilibria.
We restrict ourselves to the case where only two markets are rationed and
assume a linear structure to the notional, effective, and actual demands.
Each agent's realized transaction differ from effective demands by a fixed
share of the market excess effective demand. For example, agent a is

rationed by an amount (xllSE1 in market 1. Effective demands in both
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rationed and unrationed markets reflect such rationing. For example,

agent a's effective demand for the first good is altered by a,.SE, .

21771

The sectoral budget constraints on the uij and Bij reflect
the fact that an individual must make financial accommodation of what—

ever market frustrations he encounters,

4
jzldij = jz B.. =0 .

Since markets must actually "clear,” ex post, a market disequilibria
is always absorbed by someone. In our specification, rationing clears

the first two markets:

_ ,4a b _ a b

0= Al + A1 (El-kEl)(l-+a11-+Bll)
_ a4 b _ ,a, _b

0= A2 + A2 = (E2+E2)(1 +a22+522)

This will be so if and only if

+B., =

11 Ty =l

& 22

11 22

The surplus effective demands are related to the surplus notional demands

by the following equations:

SE

SN, + (o R, )SE

1 1 21 Thp )58,

SE

il

2 SN2 + (a12-+612)SE1

. . 1
Hence, the actual transactions given above can be rewritten as follows:

1Unless (a21-+821)(a12-+812) = 1 . 1In the most plausible situation where

%110 %130 Bap s By
nonnegative, the exception requires that there be no spillovers into the
competitive markets.

o are nonpositive and the remaining coefficients
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a .
Ai = Ni + elisml + 621.51\}2
b b
Ai = Ni + ¢:liSNl + ¢2iSN2
where SN, = N? + Nb .
i i i

When written in this form, our rationing and sectoral adding up con-

straints imply:

®10 T 031 T foo

12 7 919 = 945

4

4
0., = .
El + j£l¢13

1l
jen]

]

In whichever form the system is written, the effective demands in unrationed

markets are not independent. In the first form, for example, we have:

_.a b a b
SE3 + SE4 = E3 + EB + E4 + E4
_ a a a b, _
= (-A] = A5) + (-A] -A,) = 0

so that it only takes one freely moving variable to equilibrate the two
nonrationed markets. Thus, to complete this model we need to specify what
this equilibrating variable is and how the other arguments of the demand
cquations are determined. 1Ingeneral Walras'® law implies that effective demand
equilibrium in all but one nonrationed market insures equilibrium in that
final market. Since realized demands differ from effective demands in ra-

tioned markets, the summation of excess effective demands across all markets

is not zero.
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A theoretical application of Lthis framework dis provided by Smith's
{11] analysis of an 15-LM model with disequilibrium in the labor and com-
modity markets and a freely moving interest rate which clears financial
markets. In this model there are spillovers within the "real" markets
and from real markets to fimancial markets, In the present paper we are
concerned with credit rationing in financial markets, which may have signi-
ficant spillover effects on employment and productiom.

The remainder of this paper is concerned with the application of
this approach to the estimation of Savings and Loan Association asset de-
mands when it is assumed that the mortgage market is not always in equilib-
rium. Restricting ourselves to S&L's will enable us to investigate the
importance of spillover effects within the sector, but obviously precludes
study of the allocation of any market disequilibrium among other sectors.
It should be noted that other sectors may well be rationed even if savings

and loans are always on their notional demand curves.
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IV. Specification and Estimation of Effective Demands for Savings and

Loan Associations

The specification that we will use for the notional demands is iden-
tical to that used in our earlier paper which assumed S&L's are always in
equilibrium. This specification does allow short run portfolio adjustment
towards long run asset demands, but S&L's were assumed to always realize
their short run notional demands. The long run asset demands are of the
form:

n

+ E o,
=1t

e
i i0 3/

where ag is the long run desired holding of the ith asseg, rj is the
yield on the jth asset and w® is anticipated disposable funds, chiefly

deposits and Federal Home Loan Bank Board berrowings. The short run adjust-

ment model is given by

"

P2
o33
[}
[SWh)
01
ey

e..(a*—a (~1)) + .. (5-58%) + g..AFHLB
pjat-a ) + £ g5
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where AFHLB is the change Iin FHLB borrowing and $-5% is the unanti-
cipated change in other disposable funds.

Recognition of the possibility of market disequilibria requires the
specification of effective as well as notional demands. There is some choice
in the specification of how institutions adjust to being rationed. If the
"ration" is not responsive to their actions, they could treat the ration
simply as a redefinjtion of disposable funds (i.e., they could regard
mortgages as predetermined in their portfolio decision). The allocation of
this portion of disposable funds amoung other assets could be the same for any
other source of funds. The market rationing equations we have specified,
however, probably only make sense if rationing is not expected as a per-
manent condition., If this is the case, then it seems more sensible to
have rationing in one market shift the short-run demand equations for
other assets. We have followed this proceaure, in that the effective
demand equations are simply short-run equations shifted in the additive way
described in Sections TI and 111 above.

In the absence of direct information, proxies must be used to repre-
sent excess notional or excess effective demands in estimation of the model.
Natural candidates for proxies are variables such as prices which are thought
to respond to disequilibrium pressures. There are, of course, markets
where prices are administratively or lepgally set with littla or haphazard
regard for market pressures and for which the use of price changes would
be inappropriate. Suppose, however (continuing with our 2-sector, 4-market
cxample), that "prices" can be found for the rationed markets which respond

to excess demand, possibly with error:

P = ) SE )
APy = A SEL Y,
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In principle, there could be a quite complex relationship between all mar-
ket disequilibria and all prices. In practice, however, we have used only
the own rate as the proxy for a particular excess demand. In particular,

introducing disturbance terms in the demand equations,

P e E N —aBZi P, + _ea st —m%iv—
i i o 1 A 2 > A W B WS
M -2 ! -2
o B. . [ B8 8 T

AP = WP Elp 25 (bl Ly | C2dy
i i Al 1 AZ 2 i -Al 1 AZ 2

The use of such endogenous variables as proxies creates simultaneity
problems in the estimation of the model. The measurement errors in the
APi will bias their coefficients towards zero, while the positive corre-
lation of APi and € (through SE ) will bias the coefficients away
from zero. An instrumental variables procedure was consequently used for
some of the estimates. The endogenity of APi also creates problems about
the division of the sample period into rationed and unrationed sub-periods,
and in the specification of priors, which we will return to later in this
section.

Single equation estimation techniques will automatically enforce
the balance sheet restrictions since the RHS variables do not vary across
equations. These estimates are not efficient since the explanatory variables
presumably vary across sectors and since the disequilibrium proxies create
correlations in the errors across sectors.

Enforcement of the rationing constraints

QA + [

1 + B, = -1

22

= O

11 22
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yields unique estimates of A and X

1 2
- -1 - -1
S VY 811 ) 2 oy N By
* M | *2 =y

which can then be used to computed unique estimates of all the a, and

Bi .
A simple extension of the analysis is to permit different rationing

rules for pericds of excess demand and excess supply, distinguished, for

example, by whether prices are rising or falling, or to allow different

rationing rules depending upon whether markets are "near"” or "far" from

equilibrium.
o =atpl+al0]
ij ij71 ij i
I O
ij ij i ij’i
where
+ 0 - _0 >
Di =1 Di =, as, for example, APi < ¢]

The actual transactions (omitting the disturbances) are now

+ - + -
1 1 *M1i+ “1i - %2i + %24 -
Ay = Ny + S=DIAP) + —=DaP) EriDZAPZ + S0P,
M S iy A2
+ - + -
, 8 814 _ 8o Boe _
AZ = e php s ey Hphp 4 2,

O e T T L T P A T

1

with the adding up restrictions across sectors:
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In the empirical work reported in Section II, wé”distinguished between
periods of mortgage market excess demand, excess supply, and 'near
equilibrium."

The oa's and B's could differ in different conditions of market
disequilibrium in a variety of ways. One plausible though extreme assump-
tion is that sectors may be frustrated in attempts to make purchases or
sales, but that they can never be forced to make unwanted transactions.

By this reasoning, the actual quantities transacted will equal the lesser
(in absolute value) of effective supply of demand. Demanders will fully
absorb the market disequilibrium in an excess demand enviromment, while
supplies will fully absorb any excess supply. Fair-Jaffee [5] emphasize
this approach and most subsequent work has been concerned with the maximum
likelihood identification of excess demand and supply regimes and has made
this assumption. Most of this work is concerned only with the two aggre-
gate sides of a market., 1In a multiagent environment, the specification

of spillover demands generally requires knowledge of how the long side of
the market is rationed.

While this "minimum quantity" scheme has some appeal, it is sometimes
argued that financial institutions make more credit available during crunches
than can be explained by simple yield comparisons because they feel compelled
to do so by loyalty to their customers, or concern about the future of their
customer relations. Indeed, a "maximum quantity" model might be used to
depict the willingness of firms to retain personnel who would otherwise be
unemployed.

Our priors on the ao's for rhe mortgage market are actually not
far from the "minimum quantity” assumption. Our prior means were that

Savings and Loan Associations and Mutual Savings Banks absorb .8 of an
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excess demand for mortgages, but only .08 of an excess supply. In the periods
where the mortgage market is regarded as near equilibrium, they are assumed
to absorb .4 of whatever disequilibrium exists. These rations were assumed
to be split evenly between these two sectors. The differences between these
fractions and 1 are absorbed by other financial institutions (banks and
insurance companies) and borrowers.

If different rationing rules for periods of excess demand and supply
are permitted, it would be possible to estimate the a's , B's and X's
for each type of period by using information for both sectors. However,
if the speeds of adjustment, X , are assumed to be the same in periods
of excess demand and supply then the system would be overidentified. The
importance of this overidentification cannot be assessed unless all sectors
are estimated. The difficulty could be handled by using a system estimator
in which the estimates are constrained to agree. We however thought it
plausible that the speeds of adjustment differ in periods of excess demand
and supply.

Allowing the speeds of adjustment to differ makes explicit an ambi-
guity which may have already worried the reader. Should one interpret a
large rate change as evidence of a large disequilibrium, or as evidence
that a potential disequilibrium has been eliminated by rapid rate adjust-
ment? It could be argued that rapidly moving rates are associated with
periods of market clearing and sticky rates with persistent disequilibrium.
An extreme example is the case where a rate is against a legal barrier.
In addition to the simultaneity and measurement problems discussed above,
this ambiguity makes it difficult to qualitatively identify periods of ex~

cess demand and supply,
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In light of this difficulty, we attempted to use subjective non-
rate information as the basis for partiticoning the sample into periods of
excess demand, excess supply and near equilibrium for mortgages. Specifi-
cally we made use of a characterization of mortgage market conditions (based
upon information about a number of factors in addition to price changes)
which the Economics and Research Department of the Mortgage Bankers Asso-
ciation of America was kind enough to provide us. This information is re-
produced in Table II, and is referred to in our empirical work as the MBA
classification of SE . We have used the convention of labelling as "excess

demand"

a situation in which there is an excess demand for mortgage notes
and an excess supply of mortgage money. For the purpose of comparison,

we also use changes in the mortgage rate as a criteria for classification.

Quarters in which

-.05 < Br, < .10

were classified as market balance; quarters for which Ar was less {(greater)

M
than that range were classified as excess demand (supply). The results
which use the change in interest rate to classify disequilibrium periods
are labelled A4r . As Table IT shows, there is only a rough correspondence
between these two classification methods. One qualitative difference is
that the Ar method gives a suspiciously erratic picture of a market swing-
ing in and out of disequilibrium.

However, formal statistical tests show they are far from independent.
Table T1I provides a contingency table comparison of the two classifica-

tions for Lhe sample period 1952.111 through 1974,IV used in this paper.

The usual Pearson chi-squared statistic of 18.71 is highly significant.
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The alternative likelihood ratio and Freeman-Tukey statistics are respec-—
tively 19.08 and 16.10. In each case, if the classifications were inde-
pendent, the chances of accidentally observing such a high statistic is
less than .005.

The MBA classification rationale makes frequent reference to the
spread between mortgage and corporate bond rates. One could imagine the
yields moving roughly together in the long run but diverging in the short
run because of institutional stickiness in changing the mortgage rate.

The third celumn of Table II displays the time path of the yield spread.
It is apparent that the MBA classification is a complex judgmental proce-
dure which bears no simple relationship to the yield spread.

If the minimum of supply and demand were assumed to prevail and
there were no spillovers from other markets, mortgage note demand equations
could simply be estimated using the periods here classified as egquilibrium
or excess supply. However, to use data from excess demand periods or to
allow the possibility that more than the minimum of supply and demand is
traded requires a quantitative measure of market disequilibrium.

One measure that we used was provided by explicitly assuming a mort-

gage rate adjustment based upon the amount of excess effective demand

A _l“ = ASE .
Y

As indicated above, we will allow the speed of rate adjustment to differ

in different market conditions. Unfortunately, it is not obvious how these
speeds vary. It might plausibly be argued, for example, that the respon-
siveness of rates will depend upon the pressures which impinge directly

on the "price setter'" or upon how much the "price setter" expects to benefit
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from a rate change. 1If borrowers absorb most of the disequilibrium when

SE < 0 and lenders absorb most of it when SE > 0 , then the direct

1/r

Borrowers

SE < 0

’///,/” SE > 0 ‘\\\\\\s
Lenders

Mort

pressure argument would suggest that if lenders set rates, they will lower
them faster than they raise them (since the discrepancy between desired

and actual holdings is greater in the former case). On the other hand,

the prospective benefits argument would sugpest the opposite, since when

SE > 0 more mortgages can be made at higher rates., We assumed means for
1/» of 500 when SE < 0, 1000 when SE is near zero, and 2000 when

SE > 0 . These figures imply that, for a 5% mortgage rate, an excess de-
mand of $4 billlon will lower the mortgage rate 5 basis points while a §51
billion excess supply will raise it five basis points. Although (as revealed
by the relatively large variances we associated with our prior means) we
werce not confident about our priors, we leaned toward the prospective bene-
fits view by specifying an expectation that the speed of adjustment is twice

as fast when SE < 0 as when SE ~ 0, and four times as fast as when
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Another inadequacy of the simple rate adjustment mechanism which
we have assumed 1s that it neglects other explanatory variables which in
principle seem likely to affect a rate setter's behavior. For example,
anticipated changes in a market, either because of anticipated changes in
other rates, or changes in disequilibria in other markets, may motivate
rate adjustments. For example, an institution may cut its own rate in
order to avoid a potential loss of customers (potential excess demand)
because of a decline in other rates. Similarly, it seems likely that a
controlled rate would be increased more rapidly when alternative sources
of funds for customers are being rationed.

The assumed relationship between SE and A(l/rM) would seem appro-
priate for the sample classification based upon the observed changes in
the mortgage rate. For the MBA classification, this quantitative measure
does not always agree with the qualitative label. For example, in 16 of
the 28 periods labelled excess demand by the MBA, the quantitative measure
A(l/rM) is negative.

We consequently constructed two simple alternative excess demand
proxies. One assumes a constant level of excess demand or supply in each
period so classified by the MBA. The second assumes excess demand (supply)
grows at a constant rate until the middle of each clasgssified interval and

then declines at a constant rate, giving a triangular pattern.
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V. bEstimation Resulls

As we have argued elsewhere a detailed structural model such as the
one we are using to describe S5&L behavior cannot be reliably estimated by
time series data alone. We have used the Theil-Goldberger mixed estimation
procedure to combine the time series data with explicit a priori informa-
tion about the model's parameters. For the notional demands the prior means
and covariances were taken to be identical with those in our previous equi-
librium study. For comparative purposes, we alsoc report least squares
estimates of the model using only time series data. The only specification
searches that we indulged in were concerned specifically with the qualita-
tive and quantitative descriptions of mortgage market disequilibria which
were discussed above,

Table IV contains the prior covariance matrix and Tables V-VIII dis-
play the various estimates. For comparative purposes each table also con-
tains the estimates for the equilibrium model, labelled with an "e" super-
script. 1In our previous papers, we emphasized the usefulness of a priori
information in obtaining reliable parameter estimates. A great deal of
attention was consequently paid out of sample forecasting tests. In the
present paper almost all of the available data was used for estimation since
our primary concern was the extent to which allowance for disequilibria
would affect the parameter estimates. For completeness, however, Tables
IX and X contain the in-sample and out-of-sample root mean squared errors
(RMSE"s) .

In our earlier work, we also estimated asset demand equations for
mutual savings banks as well as savings and loan associations. However,
as we explained in the 1976 paper, there are two distinct regimes to

mutual savings bank behavior. Tn the 1950's and early 1960's, they held



many more long term bonds than desired but were reluctant to realize the
capital losses that they had incurred. By the mid-1960's, their total
portfolios had grown and enough of their bonds had matured for the port-
folio adjustment model to become appropriate. We did not reestimate the
mutual savings bank equations here because the scarcity of relevant data
precluded our desired tests of the sensitivity of the estimates to mort-
gage market disequilibria.

Table V contains the estimated parameters under the presumption that
savings and loans realize their notional demands except in excess demand
situations. Following the MBA classification, 26 of the 90 quarters from
1953.1I1-1974.IV were omitted; with the Ar rule, 13 quarters were deleted.
The least squares estimates, and particularly the adjustment parameters,
were fairly semsitive to the choice of data period.

One interpretation of this result is that indeed rationing is impor-
tant in explaining S&L portfolios, and that the previous estimates were
contaminated by the inclusion of the "disequilibrium" observations. How-
ever it is also consistent with our finding in [13] that the least squares
estimates were significantly altered by other minor changes in the data
base. One indication that the latter interpretation is more likely to be
correct is the fact that the "disequilibrium" parameters indicate an excess
demand during only 6 of 26 periods classified as such in the case of MBA
and 9 of 13 in the case of Ar 3 and never more than $5 billion.

The B r mixed estimates are little affected by the exclusion of
"excess demand' pericds. There are some modest changes in the MBA estimates.
One change is a reduction in the fractions of an unexpected increase in

wealth allocated te long term bonds and mortgages and an increase in the
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amount put into short term bonds. These shifts put the mixed estimates
closer to our priors than in the equilibrium case. There is also a de-
crease in the estimated fraction going into mortgages of an anticipated
increase in funds, accompanied by an equal increase in desired holdings

of mortgages. Forecasting errors were not calculated since the sample
periods for the MBA and Ar classifications did not coincide with each
other or with those used for the other estimates reported here. The ﬁixed
Ar estimates do suggest that the omitted disequilibrium periods were cases
of excess demand (10/13) cases), whereas the MBA estimates indicate that
they were typically excess supply (only 8/26 excess demand).

Table VI contains the estimated coefficients when A(l/rM) is used
as a proxy for the amount of excess effective demand. This time both the
least squares and mixed estimates are little affected by the allowance for
disequilibria. Again there is a small decrease in the mixed estimates of
the fraction going into mortgages of either an unexpected growth in wealth
or an anticipated increase accompanied by an increase in desired mortgage
holdings. The mixed estimates of the short run interest elasticities are
also reduced somewhat,

The "rationing" coefficients are of particular interest. Perhaps
not too surprisingly, given the likely entanglement of disequilibrium and
partial adjustment, OLS appears to have difficulties. The estimates for
a/% are of the wrong sign as often as not. The mixed estimates, on the
other hand, seem quite well behaved. Relative to our priors, the absolute
value of o/A tends to be very low, indicating that either savings and
loans do not absorb much of a disequilibrium in mortgage markets, or that
the speed of mortgage rate adjustment is quite rapid. Given the small dif-

ferences in the other coefficients from those of the equilibrium model,
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this would seem to suggest that the mortgage market adjusts more rapidly
than we had expected. As expected in every case, the mixed estimates for
la/3| are smallest for SE < 0 . Although the estimates of |q/A| are
generally low, they are unexpectedly largest for SE = 0 . This may be
due to an unanticipated willingness of $S&L's to absorb small disequilibria.
In Tables 1X and X, we have reported the in-sample and out—-of-sample
root mean squared errors for forecasts 1, 2, 4, 6 and 8 quarters into the
future. The tables give a comparison of the various estimates and of naive
forecasts made by an eight-quarter autoregressive model, estimated over
the same in-sample period. The inclusion of the rate proxy for mortgage
market disequilibria had little effect on the within-sample forecasts, and
somewhat worsened the out-of-sample forecasts. Here and throughout the
paper the least squares estimates generally outforecast the mixed estimates.
This may have been due to the short (two year) out-of-sample period used
in this paper. The out-of-sample data is not far removed from the in-sample
data, and there is for each model only one eight quarter ahead forecast.
In our earlier papers, the mixed estimates forecast as well as or better
than least squares over three and four year out-of-sample periods for savings
and loans, and clearly better over eleven and fourteen year out-of-sample
periods for mutual savings banks. It is apparent that the least squares
estimates predict quite unlikely responses to many hypothetical changes
in the explanatory variables., The longer out-of-sample periods were intended
to ecxpose the weakness of least squares forecasts when the in-sample inter-
correlations among the explanatory variables break down. It is interesting
that even for forecasts so close to the sample period the naive model does

very poorly in forecasting mortgapges beyond one period ahead.



As indicated in our discussion above the use of the mortgage rate
change as a proxy for mortgage market disequilibria creates a simultaneity
problem in that the error in the S&L mortgage demand equation will be cor-
related with the change in rate. Hence we have tried estimation of the
demand equations using an instrumental variables technique.

Table VII contains the parameter estimates when per capita disposable
income and the change in the number of households were all used as instru-
mental variables for each rationing proxy [A(l/r)/we] in the appropriate
periods. These particular instruments were selected because they appear
likely to influence the change in the mortgage rate by affecting the supply
of mortgage rates but have little direct effect on Savings and Loan Asso-
ciation portfolio management.

Again the disequilibrium estimates are close to the equilibrium es-
timates. In fact the slight changes identified in Tables V and VI are no
longer apparent. However, the use of instrumental variables greatly in-
creased the absolute values of the rationing coefficients. Again the least
squares estimates are as often as not implausibly signed. While the mag-
nitudes of the mixed estimates are now not as far from our priors, their
relative gsizes conform to the pattern noted earlier. The excess supply
parameters are the smallest in every case, indicating that savings and
loans are willing to raise mortgage rates and/or ration customers. The
near equilibrium parameters are almost as large as our priors, suggesting
some rate stickiness close to equilibrium and an $S&L willingness to absorb
small disequilibria. The excess demand rationing parameters are also large,
though not as large as oux priors. Apparently, mortgage rates are sticky
downward and/or, not unexpectedly, borrowers absorb little if any of this

type of disequilibrium.
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Table VIII contains the estimates with the constant and "triangular"
proxies for market disequilibrium using the MBA classification of market
conditions. Again the rate and adjustment parameters are strikingly similar
to those for the equilibrium model. The rationing coefficients are un-
fortunately ambiguous because the proxies are consistent with any scale
for the market disequilibrium. Due to a reluctance to assign a dollar figure
to the amount of disequilibrijum we did not use priors here for the ration-
ing coefficients. One consequence is that the estimates are pretty wild.
Another is that the interpretations of the magnitudes depend upon the
reader's assessment of the average market disequilibrium. The reported
estimates correspond to an average one billion dollar level or change in
market disequilibrium. A doubling of this figure would halve these esti-
mates. The rationing coefficients consequently appear quite small.

The triangular disequilibrium model does do relatively well forecast-
ing within and outside the sample period, but the difference in RMSE's across
models do not really seem important. In addition, the striking similarity
of the mixed estimates to the various disequilibrium estimates suggest that
little may be lost by the simpler assumption that savings and leans do in

fact realize their notional demands.
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TABLE 1. Definitions and Data

Interest Rates

RL :

RM :

RS

Assets
CDD :

SHORT :

LONG

MORT

FHLB :

Data:

Corporate Bond Rate
Mortgage Rate

Treasury Bill Rate

Currency, reserve and demand deposits

Short~term marketable U.S. government securities, open market
paper, and security credit

U.S. government securities other than short-term marketable,
state and local government securities, and corporate and foreign
bonds

Mortgages

borrowing from the FHLB

The Federal Reserve Board's quarterly flow of funds data was used
for all financial quantities. All interest rate data was taken
from the MPS data bank.
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TABLE 1l. Classification of Mortgage Market Disequilibria
T
Market Condition
+ : Excess Demand
- ¢ Fxcess Supply Mortgage Bankers Association
ArM M~ Tg —.OS_iArM:i.lO MBA Description of Market
1952.1 1.93
11 L0 1.96 Mortgage yields steady / record-
IIT| .0L; 1.95 ings steady / percentage of in-
v 01 1,92 stitutional inflows invested in
1953.1 03] 1.87 mortgages remains steady
11 .21) 1.83 -
11T .22 2.10 - +
v .05} 2.29 +
1954.1 -.14 2.32 + + |Spreads between mortgage and cor-
11 |-.08| 2.32 + 4+ |porate bond rates high / life
I1T¢ .00} 2.32 + |insurance commitments at high
IV {-.05] 2.26 + |levels / percentage of institu-~
1955.1 L0010 2,19 + |tional inflows in home mortgages
Ir | 00! 2.12 + |high
III| .02} 2.07 +
v .03} 2.08 +
1956.1 .02 2,12 Saving inflows to mortgages level
Ir . .06 2.02 off / FHA falls off from peak
IIT) .121 1.98 - levels / mortgage yields increase
v L2010 1.92 - { somewhat but yield spreads fall
1957'%1 :ég %:83 - _ |Mortgage yield jumps / yield spread
11l .13 1.83 3 _ |falls off before large increase in
w | .10l 2.00 _ | '58 { downpayments stay high /
1958.1 -.15] 2.24 + _ |housing sales plummet
Mortgage yvield and yield spread
IT 1-.231 2,04 + begin to move up / life insurance
I11{-.04) 1.71 commitments and saving inflows to
Iv | .19| 1.68 - mortgage market begin to pick up /
| downpayments fall
1959.1 .031 1.67 +
11 L0310 1.48 + |Mortgage yields fall / activity
IvT) .19) 1.55 - + |up / life insurance and institu-
v .23] 1.68 - + itional activity remains high
1960.1 .05 1.75 +
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TABLE 11 (continued)

Market Condition
+ : Excess Demand
- ¢ Excess Supply Mortgage Bankers Association
Ary Ty~ Tp —.OSEJH%LS.lO MBA Description of Market
1960.11 |-.02f 1.83
IIT|-.02] 1.95
v |-.08] 1.86 +
1961.1 [-.07| 1.84 +
IT {-.12} 1.71 +
I1T;-.01| 1.54
v .00 1.57
1962.1 00| 1.57
1T .00 1.68
ITI|-.01| 1.63
v 1-.041 1.67
1963.1 |-.04( 1.69
IT /-.05] 1.62 All types of money market rates
ITT}-.01| 1.54 stable
v .00 1.50
1964.,1 00 1.46
11 .01} 1.43
ITT)-.01 1.42
v .007 1.40
1965.1 .00¢ 1.41
11 .001 1.39
III: .03 1.36
1v L0910 1.34
Mortgage yields climb / yield spread
between FHA secondary market rate
19661 | 230 228 - _ |and Aaa bonds falls below 100 basis
11| .25! 1.29 _ _ !points for first time / massive out-
v 111 1.34 _ _ |flows of savings—-first major bout
) ) of disintermediation / housing starts
to fall off
196/7.1 (=.17; 1.43 + + |Sharp turnaround in savings flows /
IT |-.08] 1.21 + + |mortgage rates dip / starts to
IT! .09 .96 + | jump
v .10 .62 Widely fluctuating month teo month
1968.1 .13 .66 - changes in money market rates /
11 .34 .88 - housing starts to move up consis-—
Irir! .20: 1.25 - tently but not nearly as rapidly
v 021 1.11 as in the early quarters of
1969.1 .26 .91 - 1967
11 .25 .97 - - {Savings flows fall off / housing
11T} .36 1.16 - - |starts drop sharply / yield spread
v .16 .91 - - |between mortgages and corporate
1970.1 .20 .69 - —- |bonds vanishes / average downpay-
11 .01 45 -~ |ments on conventional loans rise




TABLE 17 {(continued)

Market Condition
+ : Excess Demand

- i Excess Supply Mortgage Bankers Association

ArM Ty~ Ty -.OSLSArM:i.lo MBA Description of Market
1970.1711: .01 .38 A period of transition from short-
Iv -.16 .53 + age to surplus of funds
1971.1 |—.63 .59 + +
IT j-.12 .22 + +
%31 _:ég :gg - i Savings flows build up through most
1972.1  |-.20 39 + " of period / starts sales rise con-
11 04 38 + sistent%y /laﬁeragefdgynpiYTent on
111! .04 49 + C?nventlona omes fta while prices
w | .03, .59 + |[T4S€
1973.17 1} .05 .56 0 +
11 .21 .68 - +
IT1¢ 7410 1.14 - -
v L0510 1.13 0 -
1974.1 |-.17| .71 + -
IT | .49 74 - -
I1T| .50 .61 - -
v -.04 .54 | -




TABLE I1T. Contingency Table for Disequilibrium Classification Methecds

MBA Classification

- 0 +
_ 13 8 5 26
(5.78) (12.13) (8.09)
ATy o 5 29 16 “
Classification (11.11) {23.33) (15.56)
2 5 7
+ (3.11) (6.53) (4.36) 14
20 42 28 90
{ ) : Expected number with independence

p(xf > 18.71) < .005
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TABLE V. Short Run Coefficients, Minimum of Demand and Supply
Rate Responses Adjustment Coefficients
1 1 1 1 $CDD  $SHORT ¢LONG ¢MORT § - ¢ AFHLE
rg r Iy W We W we we we
Priors none .021 .064 L0721 1.0 .0 1 .2 .3 A
oLs® -.228 -.004 .090 .089 ] .447 -.177 =-,453 -,199 .166 .258
ACDD OLS (MBA) .087 -.001 078 L11771.073 .332 -.070 112 L224 .222
N OLS (Ar) -.179 -.008 .099 .089) .518 -,157 -.356 -,151 .227 .281
W Mixed® .028 -.005 127 .095] .976 ~.014 .083 . 050 177 .210
Mixed (MBA)| .074 .003 .109 L0435 .991 -.004 .090 .089 .286 .199
Mixed (Ar) L.040 ~.011 132 L0851 .979 -.015 . 084 .061 .261 .191
Priors ncne -,028 .058 074 .0 1.0 .2 .3 b .1
OLS® .033 001 . 064 .096)-.130 .198 .068 .035 .020 -.084
A SHORT OLS (MBA) .070 .001 L0486 .116] 152 .209 .074 074 052 ~.166
R OLS {Ar) .007 .002 .060 L104-.091 145 .005 012 044 -.180
W Mixed® .221  -.008 043 .001|~.005 .980 .203 .209 . 060 .023
Mixed (MBA)! .333 -.010 .078 L0260 .013 .982 .211 321 .158 .048
Mixed (Ar) 247 -.010 .040 .0281-.003 .982 .203 .233 .119 . 006
Priors none .007 L322 L5461 .0 .0 .7 .0 .0 .0
OLs® 149 -.001 .012 .1031-.073 -.030 .328 .131 .251 -.012
ALONG QLS (MBA) .119 -.000 .017 L1401-.238  -.062 .303 .097 .163 .020
o OLS (Ar) 155 -.004 .026 L128-.113 -.017 .367 134 .203 .044
W Mixed® .239 . 007 .081 118 .013 .015 . 706 .224 156 ~.033
Mixed (MBA)| .214 .010 .079 L1297 .013 .016 .708 .198 059 -.044
Mixed (Ar) .222 .005 .075 .132] .013 . 014 . 707 .209 .100 L0111
Priors none .0 .200 .400] .0 .0 .0 .5 .3 .8
0.5 1.046 . 004 .039 L0821 757 1,009 1,056 1.033 .564 .839
AMORT OLS (MBA) 727 .000 .049 .0931 ,013 .522 .692 717 .561 .924
- QLS (Ax) 1.016 .010 .065 .066; .687 1.030 .984  1.004 .526 .855
WS Mixed® 2514 .007 . 004 211 .017 .020 .009 .520 . 607 .800
Mixed (MBA)] .380 ~.003 .047 .145(-.017 -.010 -~.,009 .392 497 .796
Mixed (Ar) L491 .016 .019 L1871 .012 .018 .005 .496 .519 L7192




TABLE VI.

Short Run Coefficients,

6(1/ry) = ASE

Rate Responses

Adjustment Coefficients

i Disequilibrium

+ ;50 -
. . A;] {,_\yf Lg
1 ri L ;L cpczD @HERT ¢LO;.\IG QMO;{T 5 es AFH;_.B ; re_ r ej ré,
S L M | W W W W W W W W W
Priors none 021,064 -.072( 1.0 L0 il .2 .3 .1 1060 20 2
0LS® -.228 -.004 .090 .089. .447 -.177 -.453 —.199 .166 .258
scpp  ObS (MBA)  1-.2i5 -.005 .095 .069| .424 -.170 -.444 -.187 .158 .278| 7.62 -1.25 15.10
e~ OLS (br)  1-.195 -.007 .095 .081j .455 -.151 -.385 -.167 .183 .303| 22.2 -2.47 1.4l
WS Mixed® .028 -,005 .127 .095| .976 ~.0l4 .083 .050 .177 .210
Mixed (MBA) @ .052 -.009 .134 .084| .978 -.013 .085 .075 .179 .227! 11i.1 11.0 1.52
Mixed (Ar) | .038 -.011 .139 .090( .978 -.013 .084 .060 .190 .249|34.53 16.71 1.84
Priors i none -.028 .058 -.074| .0 1.0 .2 .3 A .1 100 30 3
0LS® | .033 .00l ~.064 .096|-.130 .198 .068 .035 —.020 -.084
©shogy ORS (MBA) | .027 002 -.069 .108|-.126 .201 .058 .030 .019 - 091| .001 ~4.87 -12.0
PR OLS (AT) .011  .004 -.074 .106{-.152 .194 .032 .014 .008 -.110/-15.8 -12.0 -1.9
Wo Mixed® 221 -.008 -.043 -.001|-.005 .980 .203 .209 .060 .023
Mixed (MBA)| .228 -.009 -.040 —-.005|-.004 .980 .203 .216 .061 .028! 2.67 4&.54 1.73
Mixed (Ar) | .228 -.010 -.035 -.010/-.004 .980 .204 .217 .063 .033} 9.80 18.7 2.27
Priors none .007 -.322 .546! .0 .0 .7 .0 .0 .0 | 600 150 15
oLSe .149 -.001 .012 -.103|-.073 -.030 .328 .131 .251 -.012
sioxg OLS (MBA) .164 -,001 .0L4 ~.095|-.040 -.049 .353 .148 .269 -.014{ 1.03 6.15 -17.0
—— OLS (A1) .167 -.002 .015 -.107|-.069 —-.015 .365 .148 .260 .013) 12.1 -1.41 .648
W Mixed® .239  ,007 -.081 .118! .013 .015 .706 .224 .156 -.033
Mixed (MBA)| .291 —.002 -.057 .090| .019 .015 .712 .280 .182 -.002; 11.0 50.4 9.90
Mixed (Ar) | .278 -.003 -.044 .071] .019 .0l6 .709 .264 .164 -.0061 29.0 100.8 12.2
Prior none .0 .200 -.400 .0 .0 .0 .5 .3 .8 | —800 ~200 =20
0LS® 1,046 .004 —.039 -.082| .757 1.009 1.056 1.033 .564 .839
amory OLS (MBA) 11.023 004 ~.039 -.081 .741 1.018 1.032 1.009 .554 .827]-8.65 -1.16 13.88
SR GLs (Ar) 1.017 .005 -.035 -.080! .766 .971 .987 1.006 .549 .794(-18.4 15.8 —-.130
WS Mixed® .514  .007 -.004 -.211) .017 .020 .009 .520 .607 .800
Mixed (MBA)| .431 .019 -.036 -.169' .007 .018 .000 .431 .577 .7471-24.2 -65.9 -13.1
Mixed (Ar) | .457 .025 -.060 -.152' .009 .018 .003 .460 .582 .724(-73.3-136.2-16.3
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TABLE VII, Short Run (oefficients with Instruments for {A—i}} /We

Rate Responses Adjustment Coefficients Disequilibrium
ARSI
1 1 1 1 | 4CDD $SHORT ¢LONG ¢MORT s -s° aFmie| |“% %7 (%%
I'S I'L I'M we we We We we we we we we
Priors none .021 ,064 -.072) 1.0 .0 .1 .2 .3 .1 100 20 2
OLS® -.228 -.004 .090 .089] .447 -.177 -.453 -.199 .166 .258
acpp  OLS (MBA)  1-.186 ~.003 .094 .071| .536 .536 -.149 -.341 -.162 .174;-68.9 -91.7 -50.1
—=5 QLS (Ar) -.183 -.007 .096 .070| .459 -.141 -.344 -.159 .180 .311] 38.5 -75.7 =1.3
WS Mixcd® .028 -.005 .127 .095| .976 -.0l4 .083 .050 .177 .210
Mixed (MBA)| .037 -.005 .132 .086| .977 -.014 .083 .059 .180 .215| 90.3 15.9 1.7
Mixed {(Ar) | .031 -.010 .135 .096! .977 -.013 .084 .054 .187 .2511 38.9 15.9 1.7
|
Priors | none -.028 .058 -.074] .0 1.0 .2 .3 A .1 | 100 30 3
OLS® ' .033 .001 -.064 .096,-.130 .198 .068 .035 .020 -.084
siory OLS (MBA) .018  .000 -.059 .085{-.154 .192 .034 .020 .010 -.086| 13.1 8.0 20.3
“S== OLS (ArT) 025 .002 -.070 .105|~.088 .205 .086 .025 .006 —.115| 6.6-195.2-14.6
WY Mixed® ] .221 -,008 -.043 -.001|-.005 .980 .203 .209 .060 .023
Mixed (MBA)| .223 -.008 -.045 .008/-.005 .980 .203 .213 .062 .027| 20.4 24.6 2.7
Mixed (Ar) | .224 -,009 -.041 -.002|-.005 .980 .,203 .212 .061 .030| 4.2 24.8 2.6
Priors none .007 -.322 .546] .0 .0 .7 .0 .0 .0 | 600 150 15
oLs® 149 -,001  .012 -.103-.073 -.030 .328 .131 .251 -.012
ong OLS (MBA) .177 .00l -.000 -.069}-.052 -.038 .375 .163 .284 .008! 47.1 34.6 -33.2
S OLS (ar) \157 ~.002  .014 -.098)-.023 ~.019 .347 .139 .265 .009! 4.1 87.3 .6
W Mixed® 239 .007 -.081 .118: .013 .015 .706 .224 .156 —-.033
Mixed (MBA}, .264 .008 -.081 .145] .014 .015 .707 .256 .171 -.0071{231.5 133.2 13.6
Mixed (Ar) | .253 .003 -.072 .116, .014 .016 .707 .240 .159 -.001 17.9 120.1 13.0
Priors none .0 .200 -.400| .0 .0 .0 .5 .3 .8 | -800 -200 -20
OL5® 11.046  .004 -.03% -.082| .757 1.009 1.056 1.033 .564 .839
v OLS (MBA) 7 .991 .002 -.035 -.087| .671 .995 .932 .980 .532 .834| 8.8 49.1 63.0
SRLOLS (Ar) 1.001 .007 -.041 -.076| .703 .955 .911 .994 .549 .796!-49.3 183.6 15.2
WS Mixed© -514  ,007 -.004 -.211{ .017 .020 .009 .520 .607 .800
Mixed (MBA}| .477 .004 -.008 -.239] .016 .019 .008 .474 .586 .765-341.8-173.7 -18.3
Mixed (Ar) | .494 015 -.024 -.211} .016 .018 .006 .496 .593 .7171-60.9 -160.8 -17.3
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TABLE VIIL. Short Run Coefficients, Constant and Triangular Proxies for MBA SE
Rate Responses Adjustment Coefficients
1 1 1 1 |¢CDD ¢SHORT ¢LONG $MORT S -S° AFHLB SE'  SE™
Tg r Ty we W W We Wt We We we
Priors | none 021 064 -,0721 1.0 .0 .1 .2 .3 .1 none none
0LS® 1—.228 -.004 090 (089 .447 -,177 -.453 -.199 .166 .258
ACDD QLS (CON) -.194 -.002 .097 .083| .507 -.177 -.371 -.166 .178 .265|-.048 —.046
= = OLS (Tri) -.194 ~-.000 .102 .066j .512 -,160 -.358 -.169 .174 .265|~.025 -.012
W Mixed®© .028 -,005 .127 .095] .976 -.014 .083 .050 .177 .210
Mixed (CON)| .035 -.001 .125 .091| .980 —.014 .086 .058 .199 .228|-.104 -.141
Mixed (Tri)| .019 .003 .129 .0771 .979 -.015 .085 .039 .199 .2241-.049 —.064
Priors none -.028 ,058 -.074! .0 1.0 .2 3 Wb .1 none none
OLS® 033 .001 -.064 .096{-.130 .198 .068 .035 .020 -.084
£ SHORT OLS {CON) .025 .000 -.055 .073|-.149 ,200 .041 .026 .012 -.089(-.009 .047
— OLS (Tri) .018 -.000 -.057 .076{-.161 .197 .021 .019 .011 -.087| .00l .031
W Mixed® .221 -.008 -.043 -,001|~-.005 .980 .203 .209 .060 .023
Mixed (CON)| .223 -.009 -.030 -.031|-.006 .980 .203 .209 .049 .015|-.017 .090
Mixed (Tri); .223 -.008 -.031 -.028(-.006 .980 .203 .209 .050 .022|-.007 .048
Priors "none  .007 -.322 .546] .0 .0 .7 .0 .0 .0 | none none
0LS® ! .149 -.001 .012 -.103|-.073 -.030 .328 .131 .251 -.012
ALONG QLS (CON) .176  .001 -.001 -.063,-.017 -.034 .407 .160 .270 .001!-.003 -.103
—— QLS (Tri) .183 .002 .005 -.077!~.004 -,024 .432 .165 .,269 -.006|-.008 -.053
Ww®  Mixed® 239,007 -.081 .118] .013 .015 .706 .224 156 -.033
Mixed (CON)| .232 .008 -.115 .193| .014 .013 .707 .222 .184 -.012! .043 -.229
Mixed (Tri)! .233 .009 -.102 .163} .014 .013 .707 .221 .180 -.027|-.000 -.104
Priors none .0 L200 L4000 L0 .0 .0 .5 .3 .8 none none
OLS*¢ 1.046  .004 -,039 -,082| .757 1.009 1.056 1.033 .564 .839
AMORT OLS {(CON) .993 .001 ~-,041 ~-,092) .659 1.011 .922 .981 .540 .823| .060 .101
SR oLs (Tri) .993 -,001 ~.050 -.065f .653 .986 .905 .985 .546 .827) .033 .034
WY Mixed© .514  .007 -.004 -.211| .017 .020 .009 .520 .607 .800
Mixed (CON)| .510 .002 .018 -.252| .0l3 .021 .005 .512 .568 .769 .079 .279
Mixed (tri)| .527 -.004 .002 -.211} .0l3 .022 .005 .532 .571 .781: .057 .120
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TABLE IX. RMSE's for TIn-Sample Forecasts 1954-1972
Number of Quarters Ahead
Variable Method 1 2 4 6 g
oLSs® 248 . 257 .273 .276 .254
OLS (MBA) . 240 .252 .267 274 .250
OLS (Ar) 245 .255 .265 .273 .257
OLS (MBA, INST) 244 .250 .256 .259 247
OLS (Ar, INST) .235 L2642 .252 .256 .242
OLS (MBA, CON) .247 .259 . 268 277 .263
OLS (MBA, TRI) .243 .250 .257 . 264 .253
CDD Mixed® .377 409 419 424 428
Mixed (MBA) 374 419 437 LG43 447
Mixed (AT) .364 .399 412 418 421
Mixed (MBA, INST) .394 432 YA 450 455
Mixed (Ar, INST) .363 .397 408 J413 416
Mixed (MBA, COK) .353 .387 .399 .405 409
Mixed (MBA, TRI) 342 .367 374 .378 3.82
Naive .110 .166 .237 .332 LA04
oLs® .223 .288 L340 .415 bt
OLS (MBA) 223 .287 .333 406 J431
OLS (A1) 221 .281 .328 .397 L4623
OLS (MBA, INST) 220 .284 .335 410 439
OLS (Ar, INST) 220 279 .334 .397 L4610
OLS (MBA, CON) 221 .285 .337 412 442
OLS (MBA, TRI) 220 .282 .333 407 439
suopy  Mixed® 453 .576 .621 .631 640
Mixed (MBA) .455 .586 .639 .652 661
Mixed (Ar) 452 .578 .627 .639 648
Mixed (MBA, INST) 456 .586 .634 646 .655
Mixed (Ar, INST) 454 .578 .624 .635 644
Mixed (MBA, CON) 452 .576 .622 .633 L6472
Mixed (MBA, TRI) 451 571 .613 .623 .632
Naive .219 .321 423 .548 .641




TABLYE TY {continued)
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Number of Quarters Ahead

Variable Method 1 2 4 6 8

oLs® .209 .295 .350 .331 347

OLS (MBA) .199 .280 .348 .339 .363

OLS (Ar) 204 .281 .329 .313 .331

OLS (MBA, INST) .199 .285 .360 .358 .383

OLS (Ar, INST) .200 .281 .330 .317 .333

OLS (MBA, CON) .201 .276 .333 .321 .353

OLS (MBA, TRI) .199 271 .320 .308 .338

LOXG Mixed® .253 .334 431 461 473
Mixed (MBA) .278 .396 .568 .634

Mixed (Ar) .266 347 482 .532 .550

Mixed (MBA, INST) .288 427 .581 .629 646

Mixed (Ar, INST) .258 .346 463 .500 .514

Mixed (MBA, CON) 246 .328 430 461 A

Mixed (MBA, TRI) L2472 ~316 A 432 443

Naive .351 .511 .678 .766 .833

oLs® .309 437 .560 L6L6 .691

OLS (MBA) .308 439 .570 674 715

OLS (Ar) .299 426 541 .632 674

OLS (MBA, INST) 314 443 .575 .685 .739

OLS (Ar, INST) .296 402 .501 .580 619

OLS (MBA, CON) .309 437 .563 .676 .735

OLS (MBA, TRI) 301 422 .534 641 .699

MORT Mixed® 665 .954 1.131 1.174 1.191

Mixed (MBA) 716 1.073 1.339 1.417 .656

Mixed (Ar) .653 .960 1.180 1.243 1.264

Mixed (MBA, INST) .775 1.130  1.356 1.414 1.436

Mixed (Ar, INST) 681 .982 1.171 1.219 1.238

Mixed (MBA, CON) 666 .957 1.138 1.182 1.200

Mixed (MBA, TRI) 616 .879 1.036  1.075 1.092

Naive .359 .358 2.498 4,491 6.607

oLs® .250 327 .395 440 463

OLS (MBA) 246 .323 .396 450 472

OLS (Ar) .245 .318 .380 427 .450

OLS (MBA, TNST) 248 324 .399 456 487

OLS (Ar, INST) 241 .307 .365 406 425

OLS (MBA, CON) 248 .322 .391 449 482

5 OLS QMBA, TRI) 244 314 .376 430 L64

\ 2, "7 Mixed 462 .617 712 .737 747

QRMSET/A)  \cd (sa) 483 .676 824 .871 .610

Mixed (Ar) 457 .620 740 .776 .790

Mixed (MBA, INST) .512 .705 .833 .868 .883

Mixed (Ar, INST) 466 627 731 .760 772

Mixed (MBA, CON) 456 614 712 .737 749

Mixed (MBA, TRI) 436 577 .662 685 .695

Naive .279 .572 1.317 2.300  3.351
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TABLE X, 8&L RMSE's for Out-ofl-Sample Forecasts (1973.1-1974.1V)
Number of Quarters Ahead
Variable Method 1 2 4 6 8

oLs® . 649 .783 .619 .590 408

OLS (MBA) .688 .833 . 663 .612 422

OLS (Ar) .687 .B70 . 729 737 .517

0LS (MBA, INST) 712 .851 LA71 .846 779

LS (Ar, INST) 658 .837 .659 .675 .369

OLS (MBA, CON) 610 717 . 504 46l 234

OLS (MBA, TRI) .681 824 . 668 670 .523

DD Mixed® . 790 . 908 .628 .608 .266
Mixed (MBA) .789 . 934 .639 .626 194

Mixed (AT) .808 L9447 L0641 .614 .183

Mixed (MBA, INST) 873 .973 .612 .591 .219

Mixed (Ar, INST) .799 .929 . 598 . 605 .196

Mixed (MBA, CON) .728 885 .663 .629 .292

Mixed (MBA, TRI) LA74 .918 LThL2 L7231 .385

Naive . 544 .258 327 .515 . 690

oLs® .200 . 254 247 340 012

OLS (MBA) . 204 .251 .245 347 .013

OLS (AT) .175 201 214 317 .077

OLS (MBA, INST) L204 . 264 317 .385 .094

OLS {(Ar, INST) 314 L4224 454 .567 772

OLS (MBA, CON) .163 237 .351 488 .262

OLS (MBA, TRI) .162 .238 .348 453 . 254

SHORT Mixed® 1,657 2.202 2.417 2.581 2.229
Mixed (MBA) 1.641 2,225 2.464 2.628 2.266

Mixed (Ar) 1.650 2,228 2.458 2.620 2.242

Mixed (MBA, TINST) 1.629 2,193 2,378 2.522 2.144

Mixed (Ar, INST) 1.679 2.259 2.480 2.640 2.304

Mixed (MBA, CON) 1.709 2.293 2,540 2.723 2.383

Mixed (MBA, TRI) 1.688 2.223 2.421 2.598 2.309

Naive 316 419 667 1.103 1.257




TARL

A (continued)
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Number of Quarters Ahead

Variable Method 1 2 4 6 8
oLs® .549 677 .855 1.002 1.398
OLS (MBA) .648 871 1.173 1.376  1.882
OLS (Ar) .540 .638 .753 .837 1.169
OLS (MBA, INST) .660 .885  1.207 1.403 1.767
OLS (Ar, INST) .525 .654 .872 1.093 1.495
OLS (MBA, CON) .667 .909  1.207 1.422 1.847
OLS (MBA, TRT) 613 .781 .950 1.082 1.452
LONG Mixed® 1.202 1.360  1.340 1.440  1.851
Mixed (MBA) 1.399  1.582  1.498  1.585 2.093
Mixed (Ar) 1.266 1.402  1.296 1.368  1.827
Mixed (MBA, INST) 1.428 1.732  1.762  1.947 2.514
Mixed (Ar, INST) 1.118 1.202  1.097 1.134 1.507
Mixed (MBA, CON) 1.346 1.532  1.507 1.629 2.069
Mixed (MBA, TRI) 1.233 1.386  1.330  1.418 1.896
Naive 674 744 701 1.199 721
oLs® 542 654 .706 .733 1.000
OLS (MBA) .587 742 .881 .952 1.472
OLS (Ar) .571 715 724 .759 .573
OLS (MBA, INST) .490 .562 .555 .708 .894
OLS (Ar, INST) .594 712 871 1.169  1.896
OLS (MBA, CON) .561 .726 .851 .959 1.350
OLS (MBA, TRI) .536 .652 662 722 675
MORT Mixed® 1.318 1.893 1.761 1.796 .550
Mixed (MBA) 1.415  2.107 2.009 2.039 482
Mixed (Ar) 1.428 2.127 2.050 2.088 .619
Mixed (MBA, INST) 1.676 2.344 1.690 1.566 .160
Mixed (Ar, INST) 1.581 2.317 2.217 2.256 1.038
Mixed (MBA, CON) 1.325 1.942 1.923 1.956 .700
Mixed (MBA, TRI) 1.202 1.736  1.748 1.867 578
Naive 1.634 3,987 6.925 15.666  16.458
oLsS L4 625 647 708 .883
OLS (MBA) .565 719 814 .907 1.213
OLS (Ar) .529 654 646 692 .702
OLS (MBA, INST) .553 .688 784 .913  1.065
OLS {(Ar, INST) .538 673 734 .913 1.281
OLS (MBA, CON) .538 .694 .799 .921 1.158
5 OLS (MBA, TRI) .537 .665 691 .762 852
9,2 Mixed 1.280  1.667 1.669  1.75 1.481
QRMSU/A) 1 sy 1.349  1.786  1.786  1.869  1.562
Mixed (Ar) 1.324 1.757 1.756  1.835  1.482
Mixed (MBA, INST)  1.437 1.887 1.732 1.799  1.658
Mixed (A, INST) 1.342 1.787 1.774 1.851 1.474
Mixed (MBA. CON) 1.325 1.743 1.793 1.890  1.623
Mixed (MBA, TR1) 1.266 1.637 1.676 1.786 1.534
Nadvoe .918 2.0473 3. 500 7.879  8.268
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