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A DISAGGREGATED STRUCTURAL MODEL OF THE TREASURY
SECURITIES, CORPORATE BOND, AND EQUITY MARKETS:
ESTIMATION AND SIMULATICN RESULTS
V. Vance Roley

The purpose of this paper is to present the estimation and simulation
results of a disaggregated structural model of U.S. security markets. The model
consists of estimated demands for corporate bonds, equities, and four distinct
maturity classes of Treasury securities. Demands for these various types of
securities are estimated for disaggregated categories of investors corresponding
to the Federal Reserve's flow-of-funds accounts {2}. In total, 51 demand
equations are estimated. Combining these 51 estimated demands with six
market-clearing identities equating market demands with exogenous security
supplies enables the model to determine six endogenous security yields.

Although the model presented in this paper is in many respects similar
to other flow-of-funds models, it has several distinguishing features. In
particular, the model differs from those constructed by Silber [19] and Bosworth
and Duesenberry [3] in that these models do not use the market-clearing supply-
demand framework tc determine security yields. The model is also more highly
disaggregated than the market-clearing supply-demand models presented by
Hendershott [10] and Backus, Brainard, Smith, and Tobin [1], and it is more
comprehensive than Friedman's [5] model which only includes corporate bonds.i

In comparison to unrestricted reduced-form models of interest rate
determination, disaggregated structural models in general have two principal
advantages.g] First, portfolio behavieor theories-—such as the mean-variance
approach advanced by Markowitz [12] and Tobin [21]—may be used to restrict
the implied equations for interest rates. Second, various hypotheses concerning

investors' portfolio behavior and the underlying determinants of interest rates
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may be directly examined thereby avoiding the problem of spurious correlation
inherent in unrestricted reduced-form estimation, In this respect, various
subsets of the complete model presented here have been used to examine a
variety of hypothesés. In particular, previous papers have investigated the
determinants of the Treasury security yield curve [15], the impact of interest
rate variability on the level of interest rates [14], the impact of changes
in commercial bank portfolio behavior on the Treasury security yield curve
[17], the effectiveness of Federal debt management policy [13,18], and potential
crowding-out effects associated with debt-financed Federal deficits [16].
Following this introductory section, the specification of the disaggre-
. gated structural model of U.S. security markets is presented in the first
section of this paper. Estimation results along with discussions of data and
estimation techniques are given in the second section. In the third section,
market-clearing identities are combined with the estimated demands to solve
for the six endogenous security yields. The within-sample fit of security
yields are examined in both static and dynamic simulations. The estimation and

simulation results are briefly summarized in the final section.

I. Specification of the Model

The methodology used to specify investors' security demands involves the
familiar objective of considering the allocation of existing portfolio wealth
and a given net wealth flow within a one—ﬁeriod investment horizon. This
approach is implemented through the use of portfolio adjustment models that form
short-run asset demands from expressions representing desired long-run propor-
tional asset holdings. Derivations of desired proportional asset holdings are

not dealt with at length here, but Friedman and Roley [8] have shown that linear



homogeneous expressions for desired asset holdings are consistent with expected
utility maximizing behavior. To operatiomally represent the effects of both
means and variances of holding-period yields, expressions derived from expected
utility maximization may be linearized as

ak = éé/wt =b+Bu +Bo, (1)

1—-t 2=t

where a% = Nxl vector of the investor's desired proportional holdings of
assets at time t(gtf; = 1)

A* = Nx1 vector of the investor's desired holdings of assets at

T bime £ (A¥71 = W)

wt = the investor's total portfolio size (wealth) at the end of time t

B = Nx1l vector of expected holding-period yields at time t

g9, = Nxl vector of variances of holding-period yields at time t
_I_J_,Bl,B2 = Nx1 vector and NxN matrices of coefficients, respectively.

=0, and 1B, = 0. 1In

The usual "adding-up" properties imply 1°b = 1, 1”B 9

1
addition, most derivations of desired asset holdings consistent with (1) imply
non-negative coefficients on expected own-yields and coefficients on competing

asset yields with signs that are unknown a priori.

Short-Run Portfolio Adjustment Models. The desired holdings of assets

derived from portfolio theory may not fully describe the actual short-run demand
for assets. The difference may result from the partial adjustment of asset
holdings to desired levels due to transactions costs. Transactions costs may
arise from brokerage fees and price effects resulting from asset illiquidicties.
Other transactions costs may take the form of indirect costs which could arise,
for example, from the increased overhead costs associated with a greater level
of activity in a specialized form cf trading.

Because of the diverse institutional and behavioral characteristics of

the categories of investors considered in this study, several different adjustment



models are used to represent the effects of transactions costs on investors'
short-run portfolio allocation, The most general form of the adjustment model
includes five properties that are additional to the standard stock adjustment
model: (i) new investable financial flows separately affect portfeclio adjust-
ment because of differential transactions costs; (ii) the allocation of new
investable financial flows is dependent on the holding-period yields of the
endogenous assets in the portfolio; (iii) new investable financial flows affect
the reallocation of assets already in the portfolio; (iv) positive and negative
new investable financial flows have asymmetric effects; and (v) different sources
of funds comprising new investable financial flows are allocated differently.
All of the adjustment models used for the individual investor categories may
be classified by a subset of these properties, In addition, each adjustment
model includes properties (i) and (ii).

The model in its most general form, incorporating all five of the properties

listed above, may be written asé-

N NJ ..
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+ T AAt , i=1,...,N. (2)
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where AAit represents net purchases of the 1t asset; the indices i and k

-

(i, k=1,...,N) are associated with endogenous assets; the indices j~ and j~

(37, 37°= 1,...,J) are associated with exogenous assets and liabilities; the

- .. J .] : : T 3 . j‘
eik’ wik’ wik’ ™o and T, are fixed coefificients of adjustment; the AAt

-

and AAz are flows of exogenous assets and liabilities such that the sum of



these flows equals the flow of the total value of endogenous assets; and the ait

and are desired proportional holdings of assets conditional on positive and

*
Tke
negative financial flows, respectively. The exogenous portion of the balance
sheet is disaggregated to capture the possibly different short-run portfolio
adjustments that may result from different sources of new investable funds. In

addition, the positive and negative flows, with respect to the endogenous portion

of the portfolio, are written as

AAi, if Ai is a liability and AA% > 0,

37 o _aad s Ay 3
AAt AAt, if At is an asset and AAt < 0,
0, otherwise,
AAi, if Ai is a liability and AAi < 0,
377 _ _aad g i 3
AAt AAt, if At is an asset and AAt > 0,

0, otherwise.

The portfolio wealth constraint implies that the parameters of the adjustment

N N .. -
model are subject to the following constraints: zeik =‘§, for all k, Zwik = Ep ,
N ocor .. TN *
for all k and j~, zwik =%, for all k and j°7, &r) = 1, for all j”, and
N ... i i
Zwi =1, for all j~~.
i

The aﬁt represent the desired proportional holdings of assets given previously

in (1). They are, however, only applied to the positive fipancial flows (i.e.,
positive with respect to the endogenous portion of the portfolio) and the portfolio
adjustment corresponding to the standard stock adjustment medel (i.e., terms
invelving Sik). The Yﬁt differ from the ait in that the former explicitly repre-

sent desired short-run portfolio holdings conditional on negative financial flows.



That is, the Yit are included to allow for possible asymmetric effects of
expected holding-period yields and variances of holding~period yields associ-
ated with positive and negative financial flows.i/ These asymmetric effects
may result from different transactions costs for purchasing and selling assets,
and from different behavior regarding unrealized capital gains and losses on
existing assets in the portfolio.
An adjustment model similar to (2)—except that new investable flows are
not disaggregated—is a general model from which all others considered are special

cases. This model incorporates properties (i) through (iv), and may be written as
N N

= * — - - * -—
AAit: i eik(aktwt—l Ak,t-l) + E I"ik('zﬂ’llt/‘“]t—l) (aktwt—l Ak,t—l)
N
» a - A * - + * -~ * -,
+ 12( 1pik(‘“'q’t/"”'t—l) (thwt-l Ak,t—l) OLitmt + YitAWt ?
i=1...,N, (3
where
AW _, 1f AW_ > 0,
av7 = t t
0, otherwise,
o hw, if AW < 0,
AWt =
0, otherwise,
N

N
The portfolio wealth constraint implies: I @ik
i
N —
for all k, and & w;ﬁ = y~°, for all k.

i

= g, for all k, i Vi = v,

The terms in (3) relate toc various sources of portfolio adjustment. The
first terms describes standard stock adjustment. The second and third terms
include the effects of financial flows on the reallocation of assets already in
the portfolio dependent on the sign and magnitude of the financial flows. The

final two terms involve the marginal allocation of investable financial flows



according to desired proportional asset holdings, with the inclusion of asym-

metric effects from positive and negative flows. The terms in (3) additional

to the standard stock adjustment model may be statistically tested to determine

the appropriateness of their inclusion. In fact, the remaining adjustment

models considered are formed by constraining certain parameters in this model.
The subcases of (3) used in the empirical work may be classified according

to their constraints. A model which includes properties (i) through {(iii) may

be derived from (3) by imposing the constraints

wik = wik’ for all i and k,
(3a)
* = gk
YEe = oo for all k.

These are straightforward constraints for categories of investors with strictly
positive new investable financial flows throughout a given sample peried. The
interpretation of this model follows from the discussion concerning (3).
An adjustment model including properties (1), (ii), and {(iv) may be

derived from (3) by imposing the constraint

wii = w{k = 0, for all i and k. (3h)
The application of (3b) implies that positive and negative financial flows are
allocated asymmetrically. The model does not include the possibility that new
investable financial flows affect the portfolio reallocation of previously held
assets. This model does, however, have the distinct advantage of allowing the
identification of the u;t and Y?t terms from the estimated coefficients on the
flow terms in any single asset demand equation. In contrast, when the adjustment
model given by (3) is applied to a single asset demand, the coefficients on the
flow terms are not directly interpretable in terms of the structural parameters

of the underlying models.,

The final subcase of (3) used in the empirical work is the "optimal marginal



adjustment” model devised by Friedman {5]. This model includes properties (i)
and (ii), and may be derived from (3) by imposing the constraints

wik = ¢ik = 0, for all i and k,

(3c)
= g¥,, for all k.

*
Ykt ki
It is apparent that the "optimal marginal adjustment' model is also a special

case of the adjustment models in (3a) and (3b). Thus, the corresponding con-

straints are testable in each case,

IT. Estimation Results

The investor categories included in the disaggregated structural model
are indicated in Table 1. The investor categories with endogenous demands hold
95 percent of the total amount of outstanding Treasury securities net of Federal
Reserve System and foreign holdings, 96 percent of the tctal supply of corporate
bonds, and 97 percent of the total supply of equities.éj Following preliminary
discussions concerning data and estimation techniques, the estimated structural
demand equations are presented.

Data. The primary data source for the financial stock and flow variables
is the Federal Reserve System's flow-of-funds accounts [2]. Quarterly observa-
tions are used, with the sample period beginning in 1960:1 and ending in 1975:1IV.

The data for Treasury securities consist of four weighted maturity classes
of Federal debt that are consistent with the flow-of-funds accounts. (See Taylor
and Wood [20].) The data are defined in terms of four '"definite" areas and three
"borderline" aréas. The definite areas include the following maturities: (1)
within 1 year (short-term), (2) 2 to 4 years (short-intermediate-term), (3) 6 to
8 vears (long-intermediate-term), and (4) over 12 years (long-term). Treasury
securities with maturities in the borderline areas are allocated to the definite

classifications according to a weighting scheme. In particular, if n is the



number of months in a borderline area, then the securities are allocated to
the immediately preceding and successive definite maturity classes according

to the following pairs of weights:

n 1 n-1 2 1 n
n+1*a+1]"° n+1l’ n+1 »orote n+1’n+1°

where maturity is increasing from left to right.é/ The principal advantage of

this procedure is that it avoids the otherwise perverse effects that occur when
large debt issues cross fixed maturity boundaries.

Fach financial flow variable, corresponding to the individual assets of
the 10 investor categories, is defined in terms of seasonally adjusted net changes
during the quarter. The variables representing wealth flows correspond to the
division of the investors' portfolios into endogenous and exogenous parts. For
households, other insurance companies, state and local government general funds,
and state and local government retirement funds, the wealth flow variables are
defined as quarterly net acquisitions of financial assets, seasonally adjusted,
For nonfinangial corporate businesses, the wealth flow is defined as the quarterly
net change of liquid assets, seasonally adjusted. For life insurance companies,
the wealth flow is defined as the quarterly net acquisition of financial assets,
seasonally adjusted, minus the similarly defined measure for the net change in
policy loans. The wealth flow variables for mutual savings banks and savings and
loan associations are quarterly net acquisitions of financial assets, seasonally
adjusted, minus the corresponding measures for net changes in mortgages.l/ The
wealth flow variable for commercial banks is disaggregated in terms of the
exogenous variables that form its aggregative value;gl The aggregative value
equals the quarterly net acquisition of financial assets, seasonally adjusted,

minus similarly defined measures for mortgages, bank loans, consumer credit,
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security credit, and required reserves.g

Financial stock variables, including individual asset stocks and total
portfolic wealth, are formed by decrementing seasonally adjusted quarterly
flows from the value of yearend outstandings in 1975:IV. This procedure serves
to guarantee the mutual consistency of the asset stock and flow data throughout
the sample period. When asset stock data contain market valuation changes,
these components are included without seasonal adjustment.

The endogenous yields correspond to the published series for the 3-month
Treasury bill yield, the 3-5 year Treasury security yield, the long-term (10 year
and over) Treasury security yield, the yield on new issues of corporate bonds
(Aa utilities), Standard and Poor's dividend-price ratio, and a weighted average
of yields on Treasury securities maturing in 6, 7, and 8 years for the long-
intermediate-term yield. When statistically significant, distributed lags on

the percentage change of the Standard and Poor's composite common stock price

The descriptions of other variables—such as other security yields, variances,
and measures of inflation—are given in the summary of variable symbols following
the estimated equations.

Estimation Techniques. The individual asset demand equations for each

investor category are formed by substituting (1) into the relevant adjustment
model. It is impossible to estimate equations in this form, however, because
both lagged wealth and the lagged stocks of assets that comprise it are included
as right-hand side variables. This problem may be alleviated by a prior zero

constraint on at least one of the coefficients of these variables, or by sub-

stituting either for the lagged wealth variable or any lagged asset stock according

to the expression for the wealth identity. Prior to either of these latter

10/

index are also included to represent expected capital gains or losses on equities.—
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substitutions, the adjustment model parameters corresponding to the simple
stock adjustment model (@ik, for all k) are identified. Héwever, after
either of these substitutions, the coefficients on lagged asset stocks are
linear combinatiocns of the parameters'of the adjustment model. Therefore,
these parameters are in general no longer identified.

The structure of a supply-demand market-clearing model necessitates the
use of simultaneous equations estimation techniques. This is the case because
yields on securities are jointly dependent variables along with investors'
demands. Thus, ordinary least squares estimation results in inconsistent
estimates. Because the direct application of 2SLS is not possible due to the
undersized sample problem—i.e., more predetermined variables than sample
observations—the application of an instrumental variables technique described
by Brundy and Jorgenson [4] is used to gain consistent estimates for the
structural equations.

The particular instrumental variables procedure used involves replacing
current values of dependent variables appearing in the right-hand side of the
structural equations with fitted values obtained from a first-stage regression.
The first-stage regression for an individual structural equation has right-
hand side variables consisting of a subset of the principal components of the
entire set of predetermined variables in the system of equations, augmented by
the set of predetermined variables appearing in the individual structural
equation. In addition, since the dependent variables being instrumented appear
as products with either wealth flows or stocks, the proper procedure is to
instrument the entire multiplicative term,

Due to the approximations utilized in the modeling of commercial banks,

mutual savings banks, and savings and loan associations, several variables
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were included as exogenous while they may properly be viewed as endogenous

in an implicit formulation of a larger model. Thus, instruments were also
formed, by the procedure outlined immediately above, for terms involving
contemporaneous values of assets appearing in the equations for these investor
categories. For commercial banks, these consist of variables for current
values of mortgages, loans, consumer credit, security credit, and adjusted
wealth flows. For mutual savings banks and savings and loan associations,
these consist of current adjusted wealth flows.

Estimation Results for the Structural Equations. The security demand

equations are estimated over 64 quarterly observations beginning in 1960:1

and ending in 1975:IV using the instrumental variables procedure.ig/ The
short-run demands are specified by applying one of the adjustment models (2),
(3), (3a), (3b), or (3c) to the expression for desired long-run portfolio com-
position (1). The most general adjustment model (2) is applied to commercial
banks. Nonfinancial corporate businesses are specified with (3). Households
and state and local government general funds use adjustment model (3a). Adjust-
ment model (3b) is applied to mutual savings banks and savings and loan associ-
ations. The "optimal marginal adjustment' model (3c) is used for life insurance
companies, other insurance companies, private pension funds, and state and

local government retirement funds. The choice for each investor category is
based on preliminary tests using ordinary least squares estimation. In par-
ticular, in each case the general adjustment models (2) and (3) were tried,

and successively more restrictive models were adopted until an additional
constraint could be rejected statistically. The different adjustment models

found applicable to the varicus investor categories accentuate the importance

of disaggregation.
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The complete set of estimated equations are presented by investor
category in Tables 2 through 12. The dependent variables ére net purchases
of short-term Treasury securities (AUS1l), short-intermediate~term Treasury
securities (AUS2), long-intermediate~term Treasury securities (AUS3), long-
term Treasury securities (AUS4), corporate bonds (ACB), and equities (AEQ).
Based on the summary statistics presented in each table, the short-run
portfolio adjustment models capture much of the variation in the net pur-
chases of these securities. Individual coefficient estimates also provide
support to the specification of the model. For example, all‘own-yields and
own-stock adjustment parameters have the anticipated signs, and virtually
all are highly statistically significant. Other properties of the estimated

security demands are discussed in detail elsewhere. (See Roley [15,17,18].)

III. Simulation Results

Thg 51 estimated equations are combined with six market-clearing
identities equating market demands with exogenous supplies to simultaneously
determine the six endogenous yields and 51 endogencus security demands.lgj
The endogenous variables are determined in this framework using both static
and dynamic simulations beginning in 1960:I and ending in 1975:IV. The dynamic
simulation differs from the static (or one-period) simulation in that the
former uses simulated values for all lagged endogenous variables. In addition
to the complete-model simulations, the individual sub-markets are simulated
separately,

The results from these simulations are summarized in Table 13. 1In

particular, the mean errors (ME) and root-mean-square errors (RMSE) are

reported for security yields. Several aspects of these results are of interest.
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BL

CB
CcC

CD

CE
CM
CP

DD

bDC

D601

ECG

EQ

FF

GD

Summary of Variable Symbols

bank loans
ABLP = ABL if ABL > O; 0 otherwise
ABLN = ABL if ABL < Q; 0 otherwise

long-term corporate bonds
consumer credit
large negotiable certificates of deposit

ACDP ACD if ACD > 0; O otherwise
ACDN ACD if ACD < 03 0 otherwise

personal consumption expenditures
commercial mortgages

open-market paper

demand deposits

ADDP ADD if ADD > 0; 0 otherwise
ADDN ADD if ADD < 0; O otherwise

demand deposits and currency

dummy variable with value of unity in 1960:1, zeros elsewhere
Dijk = dummy variable with value of unity in the kth quarter of
191j, zeros elsewhere (i = 6,7; j = 0,1,...,9)

percentage change of the Standard and Poor's composite common stock

price index lagged one quarter

ECG~ four-quarter moving average of ECG

ECG™ = eight-quarter third-degree polynomial lag of ECG with head,
tail, and unit sum constraints

corporate equities
Federal funds

government deposits

AGDP = AGD if AGD > 0; O otherwise
AGDN = AGD if AGD < 0; O otherwise
mortgages

consumer price index (1967=100)
ZAP = percentage change of P
ZAP” = eight-quarter moving average of %AP lagged one quarter.



RS

R2

R3

R4

SC

SL

TD

usa

Usl

usz2

us3

Us4

VC

yield on new issues of corporate bonds (Aa utilities)
Standard and Poor's dividend/price ratio

yield on new commercial mortgages (ALIA series)

yield on commercial paper

municipal bond yields (Moody's Aaa)

yield on 3-month Treasury bills

yield on 3-5 year Treasury securities

yield on 6-~8 year Treasury securities

yield on 10-year and over Treasury securities
security credit

ASCP = ASC if ASC > O
ASCN = ASC 1if ASC < O

0 otherwise
0 otherwise

-
b
-
b

state and local government cbligations

time deposits
ATDP = ATD if ATD > 0; O otherwise
ATDN = ATD if ATD < 0; O otherwise

U.S. Government agency issues

short-term Treasury securities (weighted maturity class data
including all securities maturing within 1 year)

short-intermediate~-term Treasury securities {(weighted maturity class
data including all securities maturing in 2 to 4 years)

long-intermediate-term Treasury securities (weighted maturity class
data including all securities maturing in 6 to 8 years)

long-term Treasury securities (weighted maturity class data including
all securities maturing in 12 years and over)

four-quarter moving-average variance of the holding-pericd yield on

corporate bonds

VC* = eight-quarter moving-average variance of the holding period
yield on corporate bonds

VC*” = four-quarter moving-average variance of RC



VE

VP

VS

v2

V3

V4

four-quarter moving-average variance of RE_j + 4+ECG

VE® = four-quarter moving-average variance of 4:ECG

VE“* = four-quarter moving-average variance of Standard and
Poor's earnings/price ratio

four-quarter moving-average variance of 7AP
VP* = eight-quarter moving-average variance of ZAP

four-quarter moving~average variance of the holding-period yield
on the state and local obligations

four-quarter moving-average variance of R2

four-quarter moving-average variance of the holding-periocd yield
on 6-8 year Treasury securities

four-quarter moving-average variance of the holding-period yield

on long-term Treasury securities

V4” = eight-quarter moving-average variance of the holding~period
yield on long-term Treasury securities

total financial assets (definition depends on the investor group)
AWP = AW if AW > 0; 0 otherwise
AWN = AW 1if AW < 0; 0 otherwise
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First, there is little evidence of significant bias in any of the simulations,
The largest mean error is 1l basis points, which occurs for the long-inter-
mediate-term Treasury yield (R3) in the full-model dynamic simulation. Second,
the root-mean-square errors indicate that the model performs remarkably well

in terms of witﬁin—sample fit. In the complete-model dynamic simulation, for
example, the yields on long-term Treasury securities and corporate bonds have
root-mean~square errors of 21 and 37 basis points, respectively. Third, in
all simulations the root-mean-square error monotonically increases for Treasury
securities as maturity increases. This result reflects the greater volatility
of short-term yields. Finally, root-mean-square errors increase as expected
when comparing dynamic to static simulations and separate sub-market to
complete~mcdel simulations. The greater number of endogenously determined
values used in the simulations with the higher root-mean-square errors account

for this result.

1V, Summary

Tﬁree basic areas associated with the development of a disaggregated
structural model of U.S. security markets were presented in this paper., First,
the model was specified using the familiar partial stock-adjustment methodology.
Several sub-cases of a general stock-adjustment model were actually used
because of the diversity among the categories of investors included in the
ﬁodel. Second, eétimated equations representing the demands for corporate
bonds, equities, and four distinct maturity classes of Treasury securities by
11 individual investor categories were presented. These estimation results
provided broad support to the specification of the model based on summary

statistics and expected coefficient signs. Finally, market-clearing identities
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equating exogenous supplies with market demands were used to solve for the
six endogenous security yields. These simulation results indicated that
the disaggregated structural model is very accurate in tracking historical

security yields,



Footnotes

*The author, who is Senior Economist, Federal Reserve Bank of Kansas City,
is grateful to Peggy Brockschmidt and Rick Troll for research assistance
and to the National Bureau of Economic Research and the National Science
Foundation for research support during various stages of this project. The
views expressed here are solely my own and do not necessarily represent the

views of the Federal Reserve Bank of Kansas City or the Federal Reserve System.

1. 1In [6], however, Friedman relaxes the assumption of exogenous security
supplies and models both supply and demand endogenously.

2. For a more detailed comparison of structural and unrestricted reduced-
form models of interest rate determination, see Friedman and Roley [9].

3. The last two terms may be replaced by
J r -, J . ;A

ait b2 AA% and Y?t I AA% , respectively, to enable several

PR

of the adjustment models discussed below to become nested within the most
general model (2). For example, the "optimal marginal adjustment" model
introduced by Friedman [5] may be obtained from this modified version of

, 37 377 _ : B x = gk
(2) by setting wik, wik 0 for all i, k, j*, j°°, and Yic a¥ s for all

i. The other models considered below also include the "optimal marginal
adjustment' model as a special case, but, in general, they are not special
cases of (2) because of the presence of disaggregated exogenous financial
flows.

4. The Y* vector is analogous to (1) except that expected holding-period
yields enter as reciprocals—e.g., l/ui. For the own-yield on asset 1 (u.),
for example, this implies that for negative financial flows the higher
the own-yield, the less the amount of asset i sold., Alternatively, if
the own-yield was not entered in reciprocal form, then the higher the
own-yield, the greater the amount of asset 1 sold.

5. The modeling of foreign purchases of U.S. Treasury securities involves areas
well outside the scope of the study. Therefore, foreign purchases are taken
as exogenous. The total supply of U.S. Treasury securities is determined by
fiscal policy and the government budget constraint; and monetary policy
determines the Federal Reserve System's holdings. This results in the net
amount of U.S. Treasury securities to be purchased by private investors.

6. This procedure is applied, by the Federal Reserve System, to monthly data.
Quarterly observations are formed from the arithmetic means of seasonally
adjusted monthly data.

7. Preliminary estimation results indicated that the portfolio selection
behavior of mutual savings banks and savings and loan associations may be
best represented by considering mortgage holdings separately from other
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11,

12,

financial asset holdings. This dichotomy could be interpreted as implying
that the decisions relating to the assets treated as endogenous are residual
to the decisions concerning mortgages,

An exception to this procedure emerges in the demands for long-intermediate-term
and long-term Treasutry securities. Evidence of structural change within the
sample period—which is discussed below-—led to the estimation of two separate
demand equations for each of these maturity classes. The equations for the
earlier part of the sample period use an aggregative wealth flow variable.

For a possible interpretation of this procedure, see footnote 7.

In a test of rational, unitary, and autoregressive models of expectations in
the context of a disaggregated structural model of the corporate bond market,
the autoregressive model used here to represent expected capital gains on
equities dominates the other expectations models. See Friedman and Roley (7].
Jones [11] also uses the autoregressive scheme to mecdel expectations in a
disaggregated structural model of the equity market.

Preliminary ordinary least squares estimates indicated the presence of a
structural shift in the demands for long-intermediate~term and long-term
Treasury securities by commercial banks. The midpoint corresponding to this
apparent shift occurred during a change in the Federal Reserve's Regulation F
and other related regulations. As a result, two separate equations are
estimated for each of the relevant maturity classes. The first equation is
estimated for 1960:1 through 1965:I, and the second equation is estimated

for 1965:II through 1975:1IV.

In the simulations,. the balance sheet constraints for individual categories

of investors are not violated because a complete set of asset demands are not
estimated. The set of equations for each investor category therefore implicitly
includes a residual asset equation—consisting of money, state and local bonds,
and commercial paper, for example—that defines the net purchases of the
residual assets as the wealth flow minus total net purchases of endogenous
assets, The simulation results are not altered by explicitly including these
residual asset equations. In addition, Walras' Law implies that the market-
clearing identity for these residual assets is redundant,
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