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ABSTRACT

The purpose of this‘stﬁdy is to explore the

.implications for various government.stabilization

polities of explicit consfideration of market disequi-

librium, especially credit rationing in the commer-

cial bank loan market. The analysis centers in each
case on the value of the government expenditure

multiplier.

First, a control or equilibrium version of
the model is developed which is consistent with
standard macrotheory and which contains a weil-
described bqpkiné-sector. The results of the simula-
tions with this version of the modeltzonfirm that tﬁe
impact multiplier is larger when*the deficit is

financed by printing money than when bonds are issued

to meet the requirement for ﬁﬁndé. However, it 1is

shown that in the long run the bond-financed multiplier

is greater than the money~financed multiplier. This

version of the model also confirms the possibility

riraised in the current literature that the bond-

" financed case may be unstable.
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Sihce the current hodei has a well.develo
banklng sector, the theory of the government flnance

/

restralnt is extended to cons;der the case in: whlch
the def1c1t is financed by pransferrlng th; ownershlp
of governmenf bank déposits to the p}ivate sector.‘
This case closely resembles fge bond-fiﬁanced case

in the short run b;t it'is stafieélly stable. The
depesit~financed case is limited;‘of course, by the
%pitial size ef the government'deposits. Therefore,

the restgration of the level of government deposits

by one of the other means of financing is considered.

Next, a disequilibrium versi%E/;;‘the coht?ol
model is developed‘conéistent with current litefature
on disequilibrium phenomena. This version of the.
model contains a feedback mechanism by which a dis-
equilibrium in one market will affect theldecisiohs\ .

in all other markets.

The results of the simulations with the dis-
equilibrium model show that the governmenf expenditure
impact multiplier may be inc?&ésed by the presence of
credit'rationing. In fact the bond-financed case

which 1s unstable in the control version becomes



stable under "equilibrium" credit rationing, where

- the loan rate does not adjust at all.

Since the |model used in this study is
ad hog, sensitivity| analysis is used to investigate

=
e exact values of the key param-

the importance of t
eters of.the s}sfem. The policy implications of the
study do appear to hipg on the values of the‘feeé—
back coefficients. if the force of credit rationing
is mainly felt in the real sector, the government
expenditure impact multiplier will be smaller-in the
d15equ1lzbr1um version than in the control model. "On
the other hand, if the 1mpactz&¥ credlt ratlonlng is
mainly felt in the financial sector, the opposite
result will occ;r. . However, the range of values that

the multiplier may take on, depending on the impact

of the credit ratioﬂing, is quite small.

-

Thus, given the size of the error of_predic-
tion of standard models, this studyrconcludes thdt it
is inikély that the inclusion of credit ratiéﬁing will
allow a better evaluation of government stabilization
policies. This 1is éspecially true if the impact of
credit rationing is believed to be in foughlyrthe same

-
-



proportion as normal expenditures in the various
.markets.
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INTRODUCTION

-
-

The study of market disequilibrium has become
- s - St N .
an increasingly popular topi¢ in current economic
literature. This follows a re-interpretation of the ~
writing of Xeéeynes as.suggested by Clowerl and
Leijonhufvudz. This development has been motivated,
as Barro and Grossman have stated, by the fact that:

conventional analysis has chronically
attempted to coax Keynesian results
out of a framework of general market
equilibrium. The result has been to
leave conventional macroeconomics with
an embarrassingly weak choice-theoretic
basis, and to associate with it import-
ant implications that are difficult to
reconcile with observed phenomena.

™~

y
8

;Clower, R.3; "The Keynesian Counterrevolution:
,;%ébretical Appraisal"™ in Hahn, F.H. and Brechling,
3 R

.R.3 The Theory of Interest Rates; MdacMillan;
“~—Toronto, 1966.

2Leijonhufvud, A.; On Keynesian Economics
and the Economics of Keynes; Oxford University Press;
New York, 1968.

Barro, R.J. and Grossman, H.I.; "A General
Dlaequlllbrlum Model of Income and Employment”;
Amewican Economic Review; March, 1871, p. B2.

H
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Tﬁe existence of markets that fail to clear
each period will impdse ;dditidnal constraints on the
system, and hence the explicit inclusion of thése dis-
equilibrium phenomena could substantially aiter the
prégict{ons of the system. Several economistsu have
argued that credit rationing in the commercial’ bank
loan market is likely to exist and to have important
implications for the operation of government stabiliz-
ation policies.

This theory of disequilibrium is bec ing
well-developed at the microeconomic level, Kﬂimit
has not as yet been adequately adapted to macro-

economic models to allow a proper evaluation of the

— ~
r/ -
,

importance'of considering such phenomena when Stqul
ing general government stabilization policy action

At the present time some policy makerss are attempting

“/
For example see Jxffee, D.M. and Modigliani, F.;
"A Theory and Test of Credit Rationing"; American
Economic Review; December, 1969, and Tucker, D.P.;
"Credit Rationing, Interest Rate,Lags and Monetary

Policy Speed"; Quarterly Journal of Economics; February,
l9sB.

-

SFor example, the Bank of Canada is currently
undertaking a research project to attempt to build a
credit rationing system intoc RDX2.
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. to construct models which will incorporate this feature.

However, as has been pointed out by-Tpcker,s there are
: | : .
many econometric problems that must be overcome before

such a model can be estimated. Such a\developmentwill

involve a high cost in terms of research facilities
? . ¢ . C o
while fﬁh\benefits in terms of improved pnedictions are

uncertain.’

The main objective of this study is to examine
the size of the impact that non-market-clearing
situations, particularly credit rationing, will have

on the predictions of government stabilization policy

effects.

Analytical solutions of such disequiiibrium
systems tend to be extremely complex because of the
size of the model required and the mathematics in-
volved in describing the possible structural changes
as the markets move between positions of excess demand
and excess supply. THis coqplexity makes interpreta-

ticon of the results difficultf‘ To overcome this

6Tucker, D.P.; "Macroeconomic Models and the
Demand for Money under Market Disequilibrium™; Journal
of Money Credit and Banking; February, 1971.

""“ﬂ




F.: L]

4
problem the present study uses thé-techniqué of com-

puter simulation.

Tﬁe'model'fhag is used is based, where possible,
on existing empirical studies. In the specification.
of the disequilibrium system, however, this-is not
always possible. As suggested ébove, the theory‘;f
disequi%ibriﬁm_estimatiop is still at a rather naive
stage, although some proéfess has recently been made.?
For th;s reason use‘is made of the :s.tandard8 eégnomic
pProcedure of assuming a hypothetical model and changing

only the elements to be studied,

The parameters of the model .are not precise
and therefore, the predictions of the model must be
considered to be suggestive rather than definitive.

) However, the key parameters are subjected to sensitivity

~

7For example see Fair, R.C. and Jaffee, D.M.;
"Methods of Estimation for Markets in Disequilibrium”;
Econometrica; May, 1972 and Fair, R.C. and Kelejian,
H.H.3; T"Methods of Estimation for Markets in Disequi-
librium; A Further Study"; Econometrica; January,
1974 .

8his technique has been used by Brainard, W,C.
and Tobin, J.; "Pitfalls in Financial Model Building";
American Economic Review; papers and proceedings; May,
1968; and Christ, C.F.; "A Model of Monetary and Fiscal
Policy Effects on the Money Stock Price Level and Real
OQutput”; . Journal of Money, Credit and Banking; November,

1968S.
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analysis so that the size of possible errors may be-
recognized. The sensitiﬁity analysis also pointé out
whiech parameters reépire-khe mpsf precisé e#timation

in order to obtain reliable results from such a model.

As a by-product of the ﬁain study, this thesis
. )

will be able to extend the theory of the go;ernmént
finance restraint to consider the case in which the
budget deficit is financed by transferring the dwner--

»

ship- of government bank deposits to the private sector.

Also, in a recent paper by Blinder §nd Solow,g
it has been shown that when the interest on govern-
ment debt is taken iﬁto account, thg standard model
may be unstable if the budget deficit is financed by
issuing Bonds. They conclude that, given the likely
valueg of the parameters, the modelﬂis probably in the

stable range. However, an extension of this work by

Sc:e\r-'th:LO has shown that, due to an error in their

b

-

9Blinder, A.S. and Solow, R.M.; "Does Fiscal
Policy Matter?"; Journal of Public Economics;
November, 1973.

10Scarth, W.M.3+ " A Note on the 'Crowding Out'
of Private Expenditures by Bond-Financed Increases in
Government Spending"; ‘Journal of Public Egonomics,
(forthcoming). N

i
-



6
interﬁretation of the parameters:; the model may still

be in the unstable range.

“Although the model used in this study is not

well suited to a detailed investigation of this issue

11 12

dﬁé to its limited‘suppiy side, Christ and Turnovsky
.havé shown. that thé long-run position of such systems
is largely determined by the parameters of the tax
fundtion5 independently of the behavioural relation- _
shi§s of either the supfly or the demand side. In thié
context wé are. able to comment on the relative magnitudes
and on necessary conditioné for stability in the long-run

cases for both the equilibrium and the disequilibrium

versions of the model.

‘In chapter two an ‘equilibrium or market-clearing
version of the model used in the study is set forth. It
is shown that this model is representative of standard
macrotheory. In addition, the second chapter contains
the extension of the current theory of the government

finance-rrestraint to include the case in which the -

B SO o o
Christ, op. cit.; pp 696-70%. o
;2Turnovsky, S.J.; "Monetary Poliecy, Fiscal
Policy and the Government Budget Constraint™;
Australian Economic Papers; (forthcoming).

» ’ *
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i governmenf budgét deficit is financed by drawing from

‘the government's deposits with tﬂercommercial banking

.

sector.. The results of ‘the simulation experiments on
this equilibrium version of the model are also contained

in chapter two.

2

Chapter three contains a survey of éome:of the

more important papers in the literature on disequili-

brium systems. The model developed in chapter two is

then modified in chapter three to incorporate the key

elements df disequilibrium théBry, especially with

regard to the theory of credit rationing.

The fourth chapter reports the results of the
various simulation experiments that have been run
using this disequilibrium version of the model. The

sensitivity analysis of the key parameters of the

model is also given in this chapter.

Finally, chapter five presents a general
summary of the study and‘organizes the major conclusions
of the thesis. Also, the limitations of the study and
some swggestions for future research are discu;sed in

this last chapter.
o ‘
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A CONSTRAINED MARKET CLEARING HACRO MODEL
‘ WITH A BANKING SEC'rbR.

2.1 ‘Introdﬁcfion

1f the results of an experiment are to be of
any value they must be compared to those of a control
experiment. Thus, if the results of the present study,
a simulation exﬁ%riment‘to determine the effects of
market Qisequilibrium constraints, are to have any
méaiingsa market clearing or control version of the
model must first be dg?eloped. ‘It is the purpose of
this chapter to develop¢sﬁch a model ‘and to investi-

gate its properties.

The model set out below\ 1is a modified form of
Carl Christ's simulation mo%gsjz Since it includes a
banking sector it facilitates examination of market

disequilibria that arise from credit rationing, which

is one of the main objectives of the study.

Chrlst C.F.; "A Model of Honetary and Fiscal
Policy Effects on the Money: Supply, Erice- Level and
Real Output"; Journal of Money, Credit and Banking;

.November, 1969, PP 683-1704. N

! | 8
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Secfg;n 2.2 describes the nature of Christ's.
" original*model and the modifications that have been

made in it to reach the final form of the control model.

a
~

Section 2.3 explains the implipati%ns of the macro-
economic constraints.that affect the model. This section
also reconciles the continuous time theoreticai models
with the discrete time simulation model that is used
throughout tﬁis stud§: ‘Section 2.u descri#es the sim-.
ulafion :esu;ts obtained from the contr§1 version of

the model, comparing them with the results of Christ's
.model. Finally,'Sectibn 2.5 will sum up the results

of this section and point. out some of the central -
hypotheses to be tested using the disequilibrium or

non-market clearing version of the model that is

developed in chapter 3.

2.2 The Control Model

The Christ model provides a particﬁlarly useful
framewqu in which to study alternative-forms ok financ-
ing various stabilization policieg, for it has well
developed financial markets including a banking sector.
As well, care has been taken to ensure that the model 1is

consistent with the standard macroeconomic constraints,

both of the financing type and of the kind stressed by
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Brainard and Tobin. 2 _ ) N

The model is a threé‘sector“aggfegaée demand
model with two versions, fixea pfiCe or fixed output.
The fixed output version represents a situatidn-of
capacity output and hence may be valgable for consider-
ing policy effects in inflationary situations, while
the fixed price éase corresponds to the conventional
. models for dealing with the gase of lesé thanp full

employment levels of‘aggregate demand.

The three sectors of the model are the govern-
ment, the private nonbanking sector and the private )
banking sector. The behaviour of the government is
assumed to be exogenous, while‘tﬁe behaviour of the
other two sectors is fully explained within the system.
Care has been taken to ensure that the-balance sheet

conditions of each sector hold, including R?e govern-

ment financing restraint.

The first twelve equations of the model are
the restraints and identities that describe the balance

sheet equalities and the eXxogenous behaviour of the

. >
2prainard, W.C. and Tebin, J.; "Pitfalls in
.Financial Model Building"; American Economic Review;
Papers and Proceedings; May, 1968, pp 99-122.

= \
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government ector. The model starts wifh the definition
of real net na’tional.produ'ct:3 |
| x =c+ 1 +g ' (1L
proceeds to the definition of réal disposablé.income%
y = x -t (2)
followed by the tax-transfer schedule:

t:y-+ux+u_B_ (3)
P P

followed by the definition of real capital gains on bonds
2
(assumed to be consols) and high-powered money:u

z = HA 1. + BA 1 - (%)
) {7} {Fpp}

the real physical capital stock equation:

ko= k_, + i (5)
oL

the definition of private nonbank liquid wealth, assuming
that capital stock does not affect liquid wealth because
of the absence of markets for used capital goods:5

Pwp = Hp + + D - L + Pwb (8)

ot

3

3Capital letters dencte money terms, small
letters denote real term$. The definition of the nota-
tion and the assumed initial values of the variables
are given in appendix A.

) . . -
The symbol & is the first difference operator.

sThe private nonbank sector is assumed to own
the banking sector.
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.n._t_he definiticg\of bank net worth*or the balance ',shee't"

constraint.on the banking sector:® -

Pub = Hb + Bb+ L - D | (79

;S .

thes definition of total bank assets: _ ° ’

Pa = D + Pwb . (8)
the definitioﬁ of the money stock:

M =Hp + D ‘ (9)
the high-powered money iden§ity:

H = Hp + Hb (10)
the government bonds identity:

B = Bp + Bb (11)

and the government finance restraint:

g +B =t + AH + 4B (12)
P P TbP

The next five equations explain the behaviour of

the private nonbanking sector. Explicitly considered
here is the demand for consumption and investment and
the allocation of financial wealth between the holdings
of deposits, bonds, and loans. Private holdings of

high powered money are determined residually with the
ab?:F;behavioural equations and the total wealth defini-

tion described above. Thus the equations of this section

sFor simplicity, the level of bank net worth is
assumed to be constant.

b
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of the.model are, real'éonsumption:

| c = O(y,z,rb,rd,rl,wp_l) ) (13?
real ngt.investment::
i ‘i = B(x,rb,rd,rl,k_l) .o (14)

real private nonbank bond demand:

Bp = Bp{wp,x,rb,rd,rl) .(15)
rbP ;

real deposit demand:

g = d(wp,x,rb,rd,rl) (16)

and real private nonbank borrowers' lean demand:
Lo

g = Ap(wp,x,rb,rd,rl1) (17),

The fimal three equations explain the behaviour
©f the banking sector. The banks are assumed to set the
deposit rate in relation to the rates on bonds and on
ioans and to have a perfectiy elastic supply of deposits
a4t the rate set. The remainder of the sector explains
thé banks' portfolio allocation between bonds and loané,
with the banks' demand for reserves of high-powered money
being determined residually by the other *quations énd
the bank balance sheet'equation. The equations of this
sector are,
real bank bond demand:- =

Bb = Bb(a,rb,rl) (18)
* TbP



* 1 .

‘real bank 1enders\\loan supply T .

, "L = Ab(a rd,rl) (19)
P
and the"dbpoéit yield: ™
' rd = d(rb,rl) . - (20)

‘The behavioural neietlonshlps of the model are

assumed to be linear in flrst difference form and hence
.
the simu%?tioh experiments are performed on this version

of the model.7 ' ' :

-

Thg above model has:been modified in several

o arrive at the'contrdE model used in the present

ways

study. The first change resulted from two inconsisten-
Rl N
cies present in the orlglnal‘model. Although Christ

included interest payments on the government debt in

the finance restraint, he omitted them from the defini-

P

tion of disposable_income. NPThus. while he recognized
that the gpvernment must make}these payments, he
neglected the fact that someone must receive fhem{

Here the interest payments are entered in the tax minus
transfer funection which, in turn, enters both the dis-
posable income equation and the government finance

- v
srestraint. ‘

TNote that the model is not completely linear
because of the effects of the prlca level and yield on
bonds via capital gains- ‘

. L
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Thus, - Christ's tax-transfer scheduleB
t = V + ux + uB ' - (3)
I
is-changed to become
{. _
- t = V+ ux + (u-l)B . (3") ~\
P P

and Christ's government finance restraint

g + B=t + AH + AB (12)
P “F TDbP
becomes simply :
g =t + AH + 4B (12")
. P rbP .

The other inconsistency in Chrisf's model is
that ﬂe assumes, in equilibriuﬁ, that capital stock‘
lagged equals its current level, but.he also assumes
that the initia;_vaiue of net investment is seventy-
two billion instead of zero. Thus, for this study,
we set the initial value of net investment to zero
and in order to‘keep the results comparable with the
original, we assume that the initial” level of national
income is unchanged at 800 billion and that the initial
level of consumption is 632 billion instead of

560 billion.

BChrist's schedule can not include the interest
payment transfer in the intercept term as it would cancel
out of the finance restraint upon substitutien. In any
event, such an inclusion would clearly be inadmissible
for the case when the supply of bonds was the endogenous
policy variable.
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The banking sector is modified fo include a miﬁi-k

mum required reserve ratipuggainét depoﬁiﬁs of iﬁ.ZS%,g'
" a level which islnot binding at the initial cbnditions_

but one which could come into play for any large shocks.

To better evaluat; the impact of the required
reserve ratio, the demand for reserves equation is in-
cluded in the model, and the supply of loans equation
is suppressed. Thué? if the reserve requirement is not
binding, the demand for reserves is given by the beha-
vioural relationship and the supply of loans is deter-
mined residually by the balance sheetfequation. On the
other hand, if the minimum reserve requirement 1is
effective, bank holdings of high;powered money are
determined by this equation. While the supply of loans
is still residually determined from the definition of
total bank wealth equation, in this case, the exact
form of the suppressed equation will not be the same.10
The behavioural interpretation of this change is that

if the banks are constrained to hold a different level

9Thls value is chosen as a rough approximation
of the average of actual reserve requirements in the
U.S. banklng system.

107he difference is caused by the fact that the
bank's demand equation for high-powered money is differ-
ent in this case.
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of reseryks{than that.which they‘wbuldinormaliy choose;
they are assumed éo change the value of their loan port-
fOllO to- make up the dlfference | Clearly thié is only
one of an 1nf1n1te number of. behav1oural assumptlons that

could hage been made and in general a 'feedback‘~mechan-

ism of the type developed in the next chapter could well

be used here.ll

Finally, government depogits with the banking
sector are added. This allows direct anaiysis of
anothe® important form of monetary poli&y; tﬁat is,"
the ability of the government sector to control total
bank assets by varying the level of the government
deposits held in the banking sector. It also allows'

the extension of the theory of the government finance

.
-

restraint to the case in which the government finances
an increase in expenditure simply by letting‘its baﬁk
deposits run Bown. Clearly there is a limit to this
type of financing set by the initial level of such
governmen?‘deposits.‘ However, it is quite conceivable

that this"methoa of financing could be used in connection

: b

; 1lThe f\ t that we have not employed such a feed-

back mbchanlsm here will not affect the results since
the bond market is assumed always to clear rapidly and
the market for deposits must always clear since the bank's
supply is assumed to be perfectly elastic. Thus, it 1is
only in the loan market that any dlsequlllbrlum could
result from the effects of the minimum reserve require-
ment. . :

i

/ L . ‘\I

i

{



o s o ‘ o | - \ ‘.‘f:; "18"
with some other type. We éhéilnfurther discuss the
ratlonale for such phlicy in the next sectlon and in
sectlon 2.4 the results of some of éhe sxmulatlon ex;

perlments Hlll show that the issue 1s of some con51der-

able importance.

The exact form of the control model used in
the simulation experiments is given in Appeqdix B.

L3

2.3 Constraints in a Discrete Time Model

-

Tge control model has to be constructed to
incorporate explicitly the major constraints on the
system. In this section we shall-expand on the im-

portance of these constraints.

Once we have admitged the importance of includ-
ing‘exp%§cit recognition of the government budget con-
straint, we can ask whether it is necessary to add an
equation to fepresént the private need to fipance ex-
penditures. This question is of particular impeortance,.
since all of the gghavioural funétioﬁs of the private
sector are Herivéd from implicit maximization of in-
dividual‘Ereference functions subject to the individual
budget cbnstraint. Thus , *the exact form of the private
‘financing restraint will have a direct iﬁpact on the
variables to be found in the demand relationships of

+he model.



It.baﬂ be demonstrated tﬁat no such addition

. is required becduse. the other constraints of the system. -
already imply that such a private financing constraint
must hold. Thi ay be. ining tional .
-~ st -hold. This may bg shown qg combining the rational
‘income” identity and the government budget restraint.

" The, national income identity is o : )

-

X = ¢c+i1+g ' ' (1)

and the government budget constraint may be rewrltten as
‘g -t = Awp - z . -(12“)12
Solving (12%) in terms of g and substituting into (l) we
get I
X -t = E + i + Awp -~ z s (1).
Since the change in wealth is simply the wealth at the
end of the periocd mlnus the wealth at the start o& the - .
. yperlod, we gcan substitute wp - wp_l for Awp. Thus, after
Isubstituting and rearranging terms we get'the,expression'
y + 2 % wp_y =;c + 1+ wp (ID). )

Equation (II) is the private finance constraint, where

. the left hand side denotes the sources of funds and the

—

'lectually the government deficit is equal to the

issue of new elements of liquid total wealth, that is, high-

Jpowered money and bonds. .However, we assume that bank
wealth is constant. The capital gains term in this equa-
tion represents the fact that the change.in wealth equals
the additional elements of wealth plus the.capital gains
on the_existing wealth at the beginning of the period.



20
right hand'sidé gives the allocation of the funds. There- -

“fore, it is clearly not necessary to add such an equatlon

L
-

to the system

_EB _ : li Steven Turnovsky :-clalms that the above demonstra-
tion rééu;res that all behavioural demand functldns, that
is, the equations explaining the varlables on the right
hand- side of (IF), must be formed onl&“in terms of the vari-
ables on the left'hénd.side, if titey &rg_to be consistenf
with the pr;vatg budget‘qonst;aint.- Specifically, he claims
that it woﬁld be incorrect to include current wealth in the
consumption*function as the budget constraint f;quires fhaﬁ

wealth -in the beglnnlng of. the:- ?erlod, or lagged wealth, be

used.

While thefe is some element §f truth’in this state-
ment, Turnovsky's strong conclusion is without foundatien.
The important point is that the variables on the left hand
side of (II).must enter the behévioural relationships with
coefficients that sum to unity across the set, while any
other variables thatoafféct the behavioural sef must have

coefficients that sum to zero. Presumably, these variables

lsTurnovsky, S.J.; "Monetary Pollcy, Flscal Policy
and the Government Budget Constraint™; .Australian Economic
_Papers; (forthcomlng)
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must come from thé_individuals';ﬁtilify-functions. 'Thus;‘
while Turhovsky-is cor}ect fhht 1agged.wealth must entef
the déméﬁa funections, we can not reﬁect'the-possibility5

of current wealth alsc entering, not as a source of funds

which must be consistent with the individual budget con-
straint; but as an éllocative force resulting from the

preference functions of the individuals.

The above argument is an application of the basic

princiﬁies of the constraints on model buildihg-developed

14 15

by Brainard and Tobin and then extended by Mark Ladenson

.and Kevin Clin:tqn18

. This literature deals oniy with‘the_
financial“secfor and stéms fromf;he assumption that the
savings' decision is separable from the portfolio alloca-
tion decision. This is appropriate for continuous }ime_
models, buf it is necessary to decide whether such an '

approach is ﬁaiid for a discrete time model.17

prainard, W.C., and Tobin, J.; "Pitfalls in
Financial Model Building"; American Economic Review;
Papers and Proceedings; May, 1968, pp 99-122.

15Ladenson, M.L.; "Pitfalls in Financial Model
Building: Some Extensions"; American Economic Review;
March, 1971, pp 179-186. :

8ciinton, X.; "Pitfalls in Financial Model
Building: Comment"; American Economic Review; “
December, 1973, T '

17nis question is of particular importance
because Christ does assume this separability in con-
structing his model.
>

.
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The pfesgnt simulatibn_ﬁodel works in dis-

crete time, Individuals make‘thgir decisions at

'fixed intervals and the system reacts until the

next décision time is reached. In’sqme markets
choices seem to be revisga almost continuously.
However, wage income for many individuals is set
by yeafiy contracts, and loans and investmepts in
certain assets are -often for fixed periods and
decisions in these areas can be changed only at

high cost during the pericd.

The point at issue here, whether the
portfolio allocation decision is separable from
the savings decisions, becomes a question of
whether the Brainard-Tobin type constraints hold

across the entire model or across'the two sub- .

.secxors separately. The conftrol model, based on

the model developed by .Christ, makes the second
assumption, whereas, the normal assumption in

discrete time is the first. .

Although this point has important theoretical
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impli;ations; mathematically there .is no difference if

the constraints are properly imposed. This result holds

_ because the same sort of constraints hold on the sums of

the coefficients of individual demands fpr'consumption,
investment, and holdings of liquid wealth.\ "Again with
this set, one equation may be omitted as it \{s implied

LY -,y — - L

: R R
by the balance sheet .equation. In the control model
this becomes the demand equation for liquid wealth. : To
be consistent with the model its form must Dbe,

Awp = ,3Ay + .728z - .14x + .0584k_, * .854wp_4

+ 740Ard + B61l748rl1 + %gSOApd (I1I)

-4

If this expression is then substituted for the liquid

wealth term in the allocation equations for the finan-

cial assets, the following set éf equations is obtained:

~AL = -.128y - .288Az - .11Ax ~ .0208k_4

p-1

.3HOAwp_l ~ 5096Arb + 9753.24r1

2558Ard - LAP

PP_, (IV)

,0u35Ay + .1l0ukaz + .0084x

+

.07258k _4

+ .123258wp_, - §92.74rb -
- 577.535Ar1 - 1731.758rd + HpAP

PP_, - W) .



AD =°.1506Ay + .3614u4Az + .0036Ax + -02518k

P_l . .
* .42670Awp_, - 2428.524rb - 2023.266Arl

+ 7928.74rd + DAP - - (VI)
: PP, |

.'\
AB = .2259Ay + L54216Az + -0554x
P 75 -' =

* .033658k_; *+ .64005Awp_,,+ (8957.22 + Bp )Arb

- 6535.399Ar1 - 1788.954rd + BEAP .

R L |

The stms of the coefficients across these eguations plus

(VII)

the consumption and investment functions satisfy the

- Brainard-Tobin type cons%raints and'tﬁus this system is
consistent with the individual financing restraint. Itb
should also be noted that, after this substitution has

been mhde,kthe demand for asset equations do depend on

the lagged value of wealth rather than on its current level.

If the demand for loans function, given as (V)
above, is solved in terms of the rate on.bank loans and
then Substituted into the set (13, 1y, IV, VI, VII), the
' result is a series of demand equations ‘which depend upon
the quantlty of loans present in the system. _The coeffi-
cients on the quantity of loans in this system, where the

Price adjusts to clear the market, represent the proportion

< . !
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of loans that are expended in each particular market,

N

whether real or financial.

/

The discrete nature of the present model als§
has implications for. the variables that are perceived
to enter the behavioural relationships. For instance,
if the household sector believes that the income level
in the current period will be uncﬁanged from the level
of the previous period, lagged income should enter the
behavioural functions. | Sincé the current level mu§t
still be represented in the accounting identities or
balance sheet equations, this lack of knowledge on the
part of the individuals may lead to a non-market clear-
ing situation because of the asymmetry of variables in
the two sets of equations.18 In chapter three of this
stugdy we expand on this concept and incorporate it into

one version of the disequilibrium simulation model.

The discrete nature of the model presented here
is one of the most important reasons for includiﬁg govern-

ment bank deposits in the system, particularly in the way

181he basic. point here is that the individuals
attempt to allocate a different quanfjty than that which
they e constrained to allocate. The result of this
constraint must either be distributed to all markets Dby
a 'feed back' mechanism or will be felt entirely in the
suppressed market. This latter case is clearly a special
case of the former.
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that they may affect the financing constraint. In this’
discrete framework the government‘mﬁst make its-financing
decision at the start of the period. However, problems
ﬁay arise as the amount of financing that is actually
required depends Qn the stochastic behavioural relation-
ships. Specifically, since changes in the tax levels
and entry into the bond market are discrete actions,
their usefulness as the endogenouslfinanc;ng variables
is reduced~ This does not mean that these, policies can-
not be used, but it does mean that if the stochastic
element is large and if government forecasts are not per-
fect, they must be combined wifh other measures. Changing
the supply of high—po§ered money does not give rise to the
same problem as currency may be printed as expenditures
rise and retired when the revenues are received. This
option is not gvailable for the junior levels of govern-
’meﬁt and the recent growth in these sectors makes this

issue of potential importance.

In a continuous time‘model, this problem would -
not arise as all of the policy parameters may be con-
stantly altered to meet-the financing constraint. In the
present context, wWe assume that this issue may be overcome

by assuming that the deficit is financed by running down



.. I 27
the level of governmgnt,bagkideposits. Thi&-polié; has
the added advantage, for inflationary periods, that the
rate of expansion is less rapid than for the case of

financing by printing money.lg‘

The use of this form of financing.is, of course,
limited by the original size of the government deposits.
However, thi; does not reduce the usefulness_of studying
the effects of such a policy since, if*th; government
deposits are too small but the policy seems desirable,
the regommendations must be for the government to in-
crease the level of their deposits.20 The most likely
use for this method of financing is to meet first period
requirements. In the next period other methods may be
used to build the deposits back to their original level,
with the deposits thus financing only the current period
deficits. Although this may still require large levels
of deposits, this problem can be reducegd by shortening

the length of the ﬁeriod of analysis.ZI'

lgSee the simulation results reported in section 2.4.

~

~

20Such an increase would require an increase 1n the
required reserve ratio on the banking sector so as not to
affect the financial markets too greatly.

21that is, changing the number of times that de-
cisions are made from once a year, to on¢e a quarter or
once a month. '

-

(74
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2. Résult§ of the Simulation Bxperiments‘cnfthe Control

-

Model.

The first gimuiation runs that were done for this

'study involved the use of Christ's originallquéi. Christ

féports oniy the first period or impact resulf; and is,
therefore, unable to comment on the stability of the cases
or on the time paths of adjustment. IA fact, because of
the misspecification of his model that we have already
mentioned above, Christ's analysis of the long run results

for some cases 'is in error.

+ The ﬁrief analysis of the long run case that he
does present centers oﬁ the fact that in the long rudn,
the budget must be balanced if the model is to be in}é
state of equ&librium. Accordingly, in his model Christ
states that long run equilibrium is obtained when

Akt = Akg

where A* refers to changes between equilibrium pointa. -

In His model the tax-transfer function is:
At = uAx + AV/P (3)
Hence, sinée in equilibrium A*g = A*t, the long run
multiplier must be Ax/bag = 1/ﬁ, unless the deficits

are financed by changing the intercept of the tax-transfer

e ——
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However, Christ negiected the fﬁcé that under
+he bond-financed éase;'the interest on the debt becomes
an endogenous transfer which should Se iﬁcluded in the

tax-transfer functien. Thus,-the proper equation should
be of the form: » ‘ .
At = udx + AV/D ; (u-1)4B/P
It is still true that for long~run equilibrium, A*t must
equal A*g, but this now implies that
Ag = udx + (u-1)AB/P + AV/P.
In this case,

Mx/Ag = 1/7u - €(u-1)/uN(AB/P)/8g - 1/uCav/Py/ag??

221¢ the deficits are financed by changing the
intercept of this function, the long run multiplier will
depend on all the behavioural coefficients since the
exact time path of adjustment. will be important in deter-
mining how much of the tax change is due to the changed
intercept and how much is due to the changed level of
income.

231n this case, AV = O for bond-financing and
AB = O for tax financing, both AV = O and 4B =0 for
financing by printing money or running wn government
bank deposits.

*
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where - (AB/P)/Ag represents the interest paymernts on

the new bonds that are required to finance the deficits
in the sum of the periods until the new 1ohg run equili-

brium is reached. . . . - e
. y
This means that, if the bond-financed case is

L

stable, the long‘rdn inctease in income will be larger

under bond-financing than if the deficit resulted in

the printing of more high-powered xlnoneyl.2l+ This is '
caused by the fact thaf fhe Term ’

-((u-1)/u)(AB/P)/Ag

@rust de positive for all values .of u,‘the-marginal tax
rate, positive but less than one. The size of this
term will depend on all the parqméters of the system

and thus, in general, the long run multiplier for this

case is not determined by the size of the marginal tax

-

rate alone.

Likewise, for the case of financing by_peans
of the level of taxation, the long run multiplier will
be less than 1/u because the term -1/u(AV/P)/Ag will be
negative. Again the exact value in this case will

depend on all of the parameters of the system;

The stability of the system may be analyzed by

looking at the tax-transfer fumction. For the band-

~

2“Assuﬁing AB/Ag is positive.
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flnanced case, assumlng that an 1ncrease in government

-
»

spendlng 1eads 1n;t1ally to a deficit pos;tlon, that zs,-
"assuming that income do;s not 1nérease to ar beyond its |
new eéﬁiiibrium level in the‘first period, a necéssary- -
condition for fhe model to be stable is At'bositive.
‘Therefore, the expression o .'.. -
| udx + (u-1)4aB/P
must be greater than zero. However, the term
i | (u-1)aB/P
o
is negative and thus, if the, model xg?to be stable, uix
amust be p051t1ve and greater than (u~1)AB/P. This 1s

o

equivalent to the stability condition developed by

25

Blinder and Solow®" for their. study of the effects of

fiscal policy.

> ' Another way of looking at this adjustment process
may be seen by considering the standard ;extbaok IS-LM
moqel shown in Figure 2-1. In the first period, the IS
curve is shifted to the right from IS to IS' by the in-
crease in governﬁent expenditures. When the deficit is
flnanced by borrowing, the IS curve, in the fufst perlod
is shifted further to the right from IS' to IS'' as the

interest payments that the government must make -are

25Bl:.nder, A.S. and. Solow, R.M.; "Does. Fiscal
Policy Matter?"; Journal of Public Economlcs, November,
1973, pp 318—338. o
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Figure 2-1: ' Adjustment of the Sfandard Textboock
. o ‘18 - LM Model Under Bond Financing.
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Figure 2-2: "Adjustment of IS - LM Model With
Exogenous Tax Finanecing.
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interest rate




- . B
‘lncreased. Iﬁﬂkach subsequent perlod that the budget is

not balanced the I§~Eugxgaut{iﬁbe shifted furthér to

the rlght as the 1nterest payments are %ncreased by addl—'

" '3q

L

tional debt lssues. The stablllty condlflon for thlS
‘case is that each subsequent shift of the IS cuu;e be
.smaller than the last so that the system may approach a
new equlllbrlum p051t10n. Thls condltlon 15, of course,
edﬁivalent to that.giveu'above, namely that the size of
" the cuaget deficit must decliue over time.

If the deficit is financed by increaseq taxaticn}-
the situation for the textbook model is~given in Figure
2-2. In the impact period.the.increaselin gcverument
spending again causes fhe IS curve to shift rightward to
IS'. However, the increase.in exogenous faxes‘required
to finance the deficit, will then cause the IS curve to
shift back to the left to a posificn IS';. In this case
the IS curve will shift left each period until the deficit

is removed. Tﬁus the long run multiplief'must be smaller

than the impact multiplier.

.

< . . .
The model used in this study, like the textbook
model, is not well suited to answering growth questions
as it has a very limited supply side. However, the long

run case is presented here so that questions of stability
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and relative ﬁ&gnitudes of long runreffects may be con-

sidered'in‘relatign to the debatezs

on ihese issues tRat
“has been d&rri%?.dn in receﬁtjeconﬁﬁic‘literatgre;

The 1éﬂgthrof the timé‘period as'Christ?7 ciéimé”
is somewhat:arbitrary ﬁgcéuée of the ég:hgg n&ture of

" the model._ However, 5ihce mbét of the studiesohg refers
to in suppor; of the coefficients chosen are annual |
.stuéieé, a period is best viewed as a.year. Thus a four

or five period horizon is probably apprépriéte for most

ppiicy'questions.

Tﬁe simulation experiménts that are reported here
invoiye setting the values of all the exogenous variables
and allowing the model ‘to trace out.the time paths of all
the endogendus variables as the system deusfs to its new
equilibrium prition. Sincé the model used is in first

differenced form, the only exogenous variables that need

be co§§idered are the government policy variables.

The results of the simulation runs of the control

26por example.see, Blindér, A.S. and Solow, R.M.;
"Does Fiscal Policy Matter?"; Journal of Public Economics;
November, 1973 and Turnovsky, S.J.; "Monetary Policy,
Fiscal Policy and the Government Budget Constraint”;
Australian Economic Papers; (forthcoming).

 27¢hrist, C.F.; "A Modea of Monetary and Fiscal °
Policy Effects on the Money Stock, Price Level, and Real
Output™; Journal "of Money-Credit and Banking; November, .
1469, p.690. : - . -
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Table 2-1 Goverpmént-tkpenditure Multiplier for the
. Control Model. (Fixed Price Version) _

~Impact - Long r%n"
‘financgd by !
E) priﬁ%ing money .'- 3.00 -< ' .N:OD
ii) borrowing 2.39 ~ unstable
iii) increased taxes . - 1.39 0;975
iiii) government deposits 2.149 4.00

Table 2-2 Change in price level per unit inerease in
government expenditure in the Control ‘Model.
(Fixed Output Version)

A?/Ag Impact"AP/Ag Long run

financed by

i) printing money- .0143 .0312% -
ii) borrowing .008 _unstable
iii) increased taxes .004 .011

iiii) government deposits .010 .03125

~




model are‘summapized in Table 2-1 for thé fiiéd priee
.veréioniaqd Table 2-2 for the fiieq output version. - The
results'fér the case of printihg money to finance the in-
crease injgoverﬁment expenditures are identical with those
cbfainediﬁy Chript. Thus, the e long run multiplier for the
.fixed price vgrsion eqﬁiigJQhe reczprocal of the margzn;f
tax rate and in the fixed output.case, a once and for all.
iggreaée-in_government expgnditure'of 0.6% leads to a long"
run increase of 3 1/8% in the price 1éve1. These resulés
confirm that the behavioural parameters affect only the
time paths of adjustment and-not the position of the new

equilibrium for this type of financing. Hoﬁever, the full

model must be used if either bond financing or tax financ-
28

-t

ing the increased government expenditure is to be used.

! .
When the government expenditures were finanted by

changing the tax-transfer intercept, the impact multipliers
"again were the same as for Christ's original model. How-

evér, the long run fixed output case spotlighted the

R

Frank Steindl (1871) has been led into error by
missing this poznt. He states that, for a model of this
type, an 1ncrease in government expendltures financed by
.an equal increase in taxes must Rhave a multiplier of zera.
This result 1s obtained by using only the tax-transgfer
function and-the government finance restraint and by
‘assumlng that the change in the high-powered money stock
13 the dependent pollcy variable. However, if an increase

in taxes is to be the method of financing, then clearly,
mt is the level of taxation that should be the dependent
varlable.‘ .




'importance~of‘hot genérélizing'frdm thé imﬁact fesulté

when-deciding.whiCh'type of,finaﬁcing'tb‘usef Here; tﬁe
léﬁg buﬁleéuiiibriuq'multiplier turried out to be positive
but less than:one; - Accordingly, while printing money was
aﬁproximately twice és'expansionéﬁy as financing by taxa-
tion, in the‘fifst_perioa, it led to an increase in out-

put more than four times as great in.the long run.
iE b . '

Still, it was the case of’bond.financing that
showed the most strikihg evidence of}ﬁhe importance of
considering the dynamié nature of the adjustment to policy
.changes. Again, the impacf results were approkimat%}y
equal to thcseobtgined by Chnist.29 However, in the long
run, this version of the médel-proved”to be unstable for
both the fixed output anq.the fixed price cases. Fér
stability, the absolute mégnifude of the first differences
must decline over time’as all variables approach new con-
stant levels.  In this case’, on the other'hana, the level
of net borrowing and the price level (level of outpuf)
increased through time without limit. However, althougﬁ

this version of the model was 'explosive', the rate of

increase was not great and thus, the values of the Warious

-

: 29The minor differences are due to the way that
the interest on the government debt enters the model.

N y

]
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variables did not shoot eff rapidly to infinity but in-
‘stead rose g;adually at an‘increasing rate. This accel-

eratiﬁg rate of 1ncrease might be Viewed as advantageous
in periods of-high unemployment but would clearly be con-

sidered disastrous as the economyvapproached the full

capacity output po%ition.

The E}se of financing by allowing the government
bank deposits to run down resembles the bond-financing

case in the short run but approaches the same stable long

N . .
. run position as the money-financed case doese This case
Al _

seems to be more suitable for the full capacity version

of the model. Hewever, the size of government . deposits

? 30

required to finance ‘the deficits is quite-large. Thus,

this method of financing should be combined with another

method to rebuild the level_of.deposifs in the next period.

There are two important conclusions that may be
drawn from the results of %his simulation experiment.
The first is that, in general, looking only at the first
peniod resul?s of policy action is misleading and, there-
fore, a dynamic study of the paths of adjustment is neces-

-

ary to get a clear picture of the true effects of the

-

The loss of deposits in this case will be .378
billion dollars in the first period and approximately
5 billion dollars in the long run.

2y



3s

f

(spotuad) auwrl

paouruUT] puoq

-
ﬁp — ittt *

.t
e o & o
.

. .-ll.'ll.-o-l.
o oo 4w

)
pooueuty jtrsodap

.-w« ._..._. “.wm _..._.m “.mm *T2 * 97 _..: _._m *T
| T _ 5 ! m | _ _ G*
. [
. - o pa TosT
: T6*T
| To=?2
- [

|
1
o
-
-

*Topow TOA3UOD 2yl uT 3TOTIap 3adpnq ayj  Burouerurj JOo spoyisu

snotaea Jo0F aatrdritnu sanjtpuadxs juswuasano3d syl jo yaed swr] ‘¢-z .8andyg

-

L]
-

He)
| |
-

X3TTdTITNH- .



40

. {spotaad) awrj

"9y Ty . *Se *Tg  *g2  *TZ  *gT =TT =g T
i | F 1 | | i 1
_ _ ! _ _ _ ! ! G*99T
l./- !
~
~ 0" 49T
. c’-
., .
,l
*~,
. . .fl.f
f.f.., ’ —tnra
~ p G* £9T
1 'lic!f-o
. ,-!.,I
5 ot _
tl.tl.. —
e 0" 89T
e, .fl-l!-’...bw-mvmwcﬂh v:on
. T TS 89T
N _ : paoueury pﬂmmmwmlllllllllﬂlilr .
UGUCQWWWLMWNDE\\\\\\\ /
e m—— =
: UNUE:..HN xﬂu. o-qu
. 69T
"[9pow TOa3uod ay3z ur 370TFep 398png ay3 Burouwvury :
, .JO 8pOYlaW sSnoTaPA J0J ToAD] J19jBuURal-xel 3yl jyo yjed swrl 4~z aanfty . -

.

v

(saeT1eop Jd SUOTTITTIA) TPAST I9Fsuwxi-xel

¢



L1
policy action. These time paths .for the income levels
and the level of taxes-transfers are given in Figufé 2-3

and Figure 2-4% respect ivedy)

The second main poijt déJeloped by this—$tudy is
tﬁat’if this -model may be Jiewed as a gooa approximation
of the real world, one mus{ seriously question the wisdom
of financihg increasing levels of governmen} spending by
borrowing from the publi;. ‘This is especially true for
periods of near capacity output (the fixed output version
of the model) as the résult is a moderate but ever in-

creasing rate of inflation.

The effects of letting tRke current pefiod deficit
be financed by running down government bank deposifé are
explored in the ﬁext set of simulétions. In this version
of the modél, the drop in deposits is offset by one of
the ofheg méans of financing with a one period lag. The

results obtained from these runs are summarized in

e
.

Table 2-3.

As can be seen from Table 2-3, the model 1is stable
for all means of secondary financing. When the reduction
in government bank deposits is replaced, in the next

period, by printing more high-powered money, the systen

-~
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Table .2-3 ;%overnment Expenditure Multiplier with Deposit
‘ inancing in the Control Model.

<
. . . Impact  Long Run
seéondary financiné by ®
i) printihg money e T 2.48 ‘ 4.0 -
" ii) borrowing - 3. 49 4.8 -
iii) taxaiion 2.49 1.607"'

has the same long run multiplier as the earlier money-
financed case. However, the process of adjustment is

less rapid in the early. periods.

When increased taxation is used as the method
of secondary financing, the system proves to be stable

and adjustment is more rapid than for the case of primary-
- - %

"tax-financing. This r%§ults from the fact that the impact

<«
multiplier for the deposit-financing case is much larger

than the impact multiplier for the tax-financing case.
Indeed, the long run multiplier for‘the_igcondary-tax-

financing case is greater than unity, while the lohg run
multiplier for the priﬁary-tax-fiﬁancing is}less than one.
) -

As Figure 2-4 c¢learly shows, the edrlier mentioned

e Al
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bond flnanced case 15 unstable. In theepresent situation,

however, the addltlon of government dep031fs makes secon-
dary bond floanCLnglstable:; This result is intuitively
pleasing as the amount.of the:government“budget deficit

fhat'must;be'financed by issuing bonds is less than in

.the_case of'primary bond financing., Thus, it is more

likely that the $tability condition derived above will

be met. ' Also, as’' expected, the long .run hultiplierhis larger
. W . . . B

than if the deficit was financed by printihgumoney,‘
. o ' ] . . i . ’
The simulation‘results of this system,‘for-ail-\

N

three cases, dre summarized in Flgure 2-%" for the adjust-
ment in the level of 1ncome ~and in Flgure 2-6 for ‘the ‘ad-
justment “in the 1evel of taxes—transfers. These graphs

when compared with Figure 2-3 and Flgure 2-4 show ‘that.

' deposit flnanc1ng has a good deal of merit. .

In the ofiginal article3! which presented the

[

‘model upon‘which this:contpol~version of the current model

is baséd, Christ conducted a sensitivity analysis on the

:flrst period effects. Hé concluded that fesuits of the

system were.@ost sen51t1ve to the slope\_of the behavloural

functions with respect to dlsposable 1ncome, capltal galns,

31Chrisf; ob. cit. p 702. . - ’

‘t-'
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prlvate nonbank 11qu1d wealth, and bank asaets. Aa wéll,
the- model appeared to be very sens;tzve to change in

the mapglnal tax rate. Chrlst claims that these are the
areas in which'thé best estimatealare'av&ilablé and hence
'tie resuifé of'?hé model can be.givén added weight. How-
ever, as the ﬁreseﬁ;‘study showé, thié.is not necessarily‘
the caée. The present study shows that even very small
chaﬁ%es may have great impact because the model appears
to be very close to the critical values'ééparating the
stable and unstable ranges. Also,élthough the marginal
tax rate is easy to estimate, the important parameter is
the mérgina; tax-fransfer rate and it is not as clear how

-

the level of transfers will react to a change in income.

In their paper on the effects of fiscal policy

Blinder and Solow>?

conclude that the'stability of the
method of flnanc1ng government expendltures by issuing
government debt, depends on much the same set of crltlcal
parameters as 1is mentloned gbovef In particular, qggy
single éut the importance oﬁ-th: mérginal tax raté and

the coefficient on wealth in the consumption function.

The system does, in fact, appear to be extremely

sensitive tq the effect of wealth on the consumption

32pjinder and Solow; op. cit.; p 33S.



decisionq  F9r éxample, thp'coﬁtrol ﬁbdel-asspmes thaé
the caefficieht on 1agg¢d private liﬁuid.keaifh %thhe

. cohsgﬁptionffuncfion is 0.1S. -In this case, the modeI.
proves‘to_be'unstable and expansionary,‘fﬁﬁtlis, é unit
iricrease ‘in governmeht-eiﬁend@ture will cause the Ievel
of income to‘iﬁcreése without limit.  If the value of
this parameter is decreased to 0. 12, the system is un-

stable but contract;onary for several periods following

the impact increase.

These features of both the control version and.

the disequilibrium version of the model are tested at

-
\

greater length in the sensitivity analysxs carrled out

in chapter four of this study

- 2.5 Summary‘

<

5 This chapter has déveléped a control model to
‘'which the results of the disequilibrium model of.chapter
three may be compared. This version of the model is
based on an extended version of a model developed by:
Carl Christ. The-model is consisteht with the model
buildiqg constraints suggested by Brainard and Tobin.
Siﬁce the model is fully constrained, the amount of loans
expended in each market is implied by the coefficients

.:on the loan rate in each of the demand equations.



g .

. ‘interesting for the case of bond—financiﬁg. _This case

o~ ‘ . u8

The simulation runs of the control model are

of tﬁé model ié'shown_té be unstable. TﬁiS/ié éspecially

important for the caée,of near. capacity output. In this .

‘:'casé, the recommendation often has been to use bond-

_financing rather than printing money in order .to reduce
the inflationary pressufe*of increased governmeht spending
which may be required for welfare considerations.’ This-

model suggésta that this may be the wrong policy to follow.

_ This'chap%er has aléo expanded the theory‘of the
government finance restraint to include fhe case in qhich
financing is by transferring government deposits to the
privatg sector. This cése proves to be less‘expanSiqgary

than financing by printing money, in the short run.

1

]
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A DISBQUILIBRIUM SIﬂULATION HQDEL.
1 Introdﬁcxidn 

Although economists -have long recognized the

" relevance of studying individual markets inldiseqﬁili—

| .
brium a 'general disequilibrium theory' is' a recent

idea. To date, most work on disequilibriuwn models seems
fo have faken plag; at the micro level. Accordingly,‘
we capnot_&et evaluate the importance of considering
such features when undeftaking overall government
stabilization policy actions. Such an evaluation must
await the formation of an aggregate ﬁacroeqonomic model

which includes disequilibrium feedbacks, along with the

standard features so that the results may be compared.

It is the purpose of the presenf chapter to
develop such a system. This is done by modifying the . .
model presented ih'chapter two to allow analysis of
the situation which arises when prices do not adjust
in such a way as to clear- every market each period.
This process imposes additional duantity constraints on
the system which are not requiréd in the equilibrium

(]

L9
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* version. The lmpllcatlcns of’ thls system for govern-

ment pollcy actlon are described in chapter four.

The outllne of the rest of the current chapter c -

is as follows ~ Section 3.2 surveys some of the most ims-

' portant ccntrlbutlons to the current theory of dlsequlll-

brlum systems. Someaof the p0351ble sources of dlsequlll-
brium are dxscussed and the underlylng assumptions ‘which
give rise to them are eyaluated in sectlon 3.3. The
basic structure of this version of the model is then
described in section él}; Fihally, a summary of the
features of the disequilibrium model developed in this

chapter is found in section 3.5.

3.2 A Survey of Disequilibrium Theory

The fundamental issue involved in the examinatiorf
of a disequilibrium system arises because the existence
of one market that does not clear means that all other
markets will be affected. This results from what Clcwerl
has called the 'Dual Decision Hypothesis'. To see this,

. . . i S .
consider the maximization. of a utility function,

lClowe_r, R.; "The Keynesian Counterrevolutzon.

'A Theoretical Appraisal™; In Haln and Brechling, ed.;

The Theory of Interest Rates; MacMillan; Toronto; 1868.
° N ‘
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'U(dl,;.;,dm;sm+l,...,sn)_subject to the buﬁget constraint,

- nl -— i ; 4 " i | —.
Z?Pidi Ejpjsj v = 0, in order to find not;ona} de

.

mand' functions. The di's repfesent_goodsd;the sj's

factors, the pi‘s prices, and v the profit factor. The”

notional demand functions d;(Fjs---sPpsT) depend only on

all prices but on no guantities Now, if the individ-

.ual encounters a constraint in either a factor market,

or a goods market,'a second round of decision making is
indicated. Assume he is constrained in the factor markets
such that Ej is the constrained amount i% each. Hence(ﬁhe

function U(di""’dm;gm*l""’gn) is maximized_subject to

- n = - = . Y { ' )
Z?pidi ijjsj r g. In.thls case, the 'constrained

) . e .
demand' functions are di(pi,...,pn,Y) where by definition
Y = 0p.E.+p.

ijjsj by

There are two important points to note here. First,
while the notional demand functions depend only on prices,
the constrained demand functions also include the quantity
of every factor (good) whére a constraint was encountered.

T
Second, in general, for every market, di will not equal di

and hence, even if only one market is not cleared, the .
demands for all commodities will be different from what

they would have been if full equilibrium had occurred.

- ~
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Barro and Groséman2 use this technique to analyze '
the feedbacks betﬁeen the‘putput and employment markets
when there is diseqqilibrium in either. They'critiéize
cbnvéntional‘théory for\allo@ing disequilisriuﬁ only in
tﬂe labour market. 'Because of this ﬁerculiar asyﬁmetry;
previous ;;alyses of unemployment ‘have had to rely on
such contrived devices as a countercyclical pattern of

real wages or fixed proportion production funqtions.3

Gfossmag“ has extended and modified'Clowerfg
Dual Decision process. His system treats all goods
and services, including labour'serViceé\\aé a single
homogeneous commodity, ¥, with a single money price, P.
He also has a single form of ert, b, with an interest
"rate, r, and money, n. All variables are me@surea in
money terms. In general equilibrium, under this system,
prices and interest fates are consistent with zero ex-
cess demands for commodities, debt, and money baiancas.

In disequilibrium there may be three different excess

demands but only two relative prices, the rate of interest

2Barro, R.J. and Grossman, H.I.; "A General Dis-
equilibrium Model of Income and Employment"; American
Tconomic Review; March, 1871. ,

31pid, p 93

uGrossman, H.I.; Money, Interest, and Prices in
Market Disequilibrium"; Journal of Political Economy;
September/October, 1971. .
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and t q-genefﬁl pfice level. The excess demands for each
asset re found by maximizing the individual's objective
functlon subject to hlS budget con aint |

5

y; ¥ byt n = 0.

‘To find the relationship between the notional
demands™and the 'effective' or constrained demands for
commodities (y') and for money (n') assuming a constraint
in the dabt market (B), the maximization problem is .
!repeated subject to the effective financing constraint

1 ’ t

\ :+—.+n;=,
: yi * by *nj =0

\

?he result is of the form

' y; = vy * ey (by-B .
" where n;(y;,ﬁi) =n; + (lfui)(bi'si);

and | a; = ai(r,P,Si).

That is, the effective excesé demands have the same func-
tioned form as the desired excess demands, with fhe ad-
dition of the feedback effect from the constrained market.
If debt, commodities and money balances are all net sub-
stitutes, all markets will be affected by the presence of

a constraint and thus a; will be between zero and unity.

If the individual is also constrained in the
L -

commodity market, the desired decisions in the other markets

will be modified by a similar feedback mechanism of the

-



5y
form.
[ ’ -
by = by + B(yy-yy) , .
§ v _ 1 _ ]_J. . -
where nglys.by) = ng+(128;)(y;5-y;)
anpd' B; = Bi(r,P,§i).

Again the feedback coefficient, Bi’ will be.within the

range’

O<Bi<l.

-3 Upon aggregation, Grossman's spillover coeffi-
éients depend-on the number of markets in which each
indifidual considers himself to be constrained, on the
rindividuals position in the rationing queué, (that ‘is,
what proportion of the total market constraint the indi-
viaual facess; as well as on the variables coming from

the utility function and the budget constraint.

Changes in the -general price level and the rate
of interest are governed by a partial adjustment mechan-
ism of the form

DP = Ay and
Dr =Iub',
that is, a partial adjustment mechanism based on the con-

strained excess demands rather than on the desired excess

demands

"Although this theory is fairly well established

N

Y,
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at the micro'level,'it has not yet been adequa}gly applied

" in macrc models. One model that has attempted this pro-.

cess has been developed by Tucker.® Disequilibrium in -
this model is caused by lagged adjustment in the loan

market and in the output market. In the loan market, the

interest rate partially adjusts in response to the gap

between desired, lending and desired borrowing, including
1

government activity in the lending market. In the output .

market, the level of output partially adjusts to the'gap

between aggregate demand and current supply. The exact

forms of the adjustment equationsg are

dR = k(B** - L% - dM)
dt dt -

and 4y
dat

n

n(Ce* + Tax - ¥).°

~ . .
The rest of the mddel is divided into two sectors,

an investof—borrower sector and a consumer—lende? sector.
There is no banking sector and the only allowable govern-
ment activity is entry in thgﬁlending-borrowing market.
There is no government debt, save money and for analytical

simplicity, the only case that Tucker investigates is the

\ -
STucker, D.P.; "Credit Rat%oning, Interest Rate

Lags, and Monetary Policy Speed”; uarterly Journal of
Economics; February, 1968

BWhere B¥*.is constrained borrowipg, L* is con-
strained lending, C** is effective cons tion and I**
is effective investment. :

., v
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.one in which the rate of exbansionﬁof'thé_moné§~eﬁpply
equals the rate at which the fiow demands for meney,‘in

both sectors, remove the gap between desmred and actual 

stofiks. - ‘ T - .
The lack of a banking séctor forces firms, in
I
thelr investment spendlng, to face the full effects of
rationing as/;onsumers never borrowk The feedback
. & * J

-~

relationship is:

I** = I* - h(B* -B

b

Here, effective inves%ment demand equals degired irnvest- «°

ment min¥ a fraction, h, of the amount of rationing

=

(desired minus actual borrowing). The remaining fraction

(1-h) of the rationed amount is assumed to be financed
from other means; thus tHe model is inconsistent as

- B . .-
. lnvestors are assumed to borrow to finance everything.

»\Desired'borrowing equals desired investment plue -

the desired flow demand for money by istvestors. Desired
—d\d\\/

private lending equals income .minus the sum of. des;red

consumption and consumer flow money demqnd.

The rest of the model is consistent with a linear

—

7Conslstency ‘here requlres a feedback into the
demand for money by investors as this 1Is the dnly other
p0551b1e soyrce of funds 1n‘thls model

z .
S

-
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. e . - ~' .-- - “.'-.. - .b .
" form of the standard IS - LM model with no government »

. b ) - e TS “
 sector. . - ¢ ,
Tuckﬁr solves this system analytically under thg

‘assumpfion5tﬁaf-thé supply is reduced accordlng to
M= My - o |
' where, m is the rate of money\jémand adjustment in the

. mt

- (l - e )

private"sectbré. All stablllty condltlons are assumed
to hold andlendeed .the p0551bly destablllzlng element

N
of 1nterest bearlng government debt is absent from fhe

l

model. The solutlon shows that the tlme path of adjyst-

ment may be either monotonlc or. cycllcal dependlng on the’

‘- .

)
values of the partial adjustment coeff;cments and the

val&éﬁ of the feedback coefficient. - ' v ;
= 4

S

\\$E§§analytical solution to this model is very com-
plex; in fact, the model appears to be ‘about the most
compllcated for which such a solution is fea51bIe At
the same time, it is much too simple to be of much use
in the present study which 1nvolves an evaluatlon of the
impact of allowing for dlsequillbrlum feedbacks when con-
sidering a q?oad range of -government policy actions.
Accordingly, the more complex model'given in chapter two
is modlfled to reflect the dlsequlllbrlum condltlons and
simulations are carried out with it. An analytlca}

solution which is bound to be extremely difficult to

o . . A
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interpret,fis not attempted. -

3.3 'Possible Sounges of Disequilibrium . -~ . -
The* main source'bf,diseqailibrium in this study

results from credit rationing in the bank loan market. -

This occurs in the model whenever the yield on bank loans

does not fully adjust to the demand and supply in.the market.

Recent work by Jaffee and ModiglianiB has already
provided a theoretical jus%ification qnd'én émpirical test
of the. existence of credit rationiqg‘in the commercial loén
market. In their médel, because of institutional constraints
in the‘loan markét, disequilibrigm-may occur even in' a
steady—étaté positioﬁ. ihis results from the fact that the
bank wili regard each borrowef as having a different risk
of default. Therefore, in general, a different rate of
interest should be charged to each borrower even %or the
§ame size of loan. Thus, they state that if the bank acts
as a “discriminating monopolist™, each individual borrower
will face a different loan rate, the loan r3te will adjust

to clear the lending market, and credit rationing will not

exist., However, in practice, either for fear of usury laws,

8Jaffee, D.M. and Modigliani, F.; "A Theory and
Test of Credit Rationing"; American Ecaonomic Review;
December, 1869. -
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social pressure, competition, or simply because of a
‘ . . ’ : s .

 conservativ¢ ;raditibn; bankers tend to-Chargeffhe.samg

féte of interest to bpoad'classqs'of.béfrpwers; Thusi'
if an individual bbrrowe; wishes a 1arger’1oan‘¥hah the
bqﬁk is willing to lend, at the_goiﬁg rate for his group,
the resglt.willfgénera%ly ﬁe a-smaller than desired loan
:ather‘than an increase in thé intereSt rate to clear

the market. Jaffee and Modigliani call this result 'equili-

brium credit rationing'.

This theory is consistent with the view that the
desire to have good customer relations influences a bank's
behaviour. Such a desire would affect the banks sub-

jective view of the likelihood of default. Accordingly,

~the theory suggests that rationing would be greater to

individuals who desired the loan for consumption as opposed
to the case for individuals (firms) who desired the loan
for investment purposes.9 Thé incidence of the rationing
would of course be least for individuals wﬁo ysed the

loan to acqﬁire assets, particularly bonds. This does

not ﬁean that such individuals actually use’ the loans to

purchase new bonds, but instead, they may use new loans

f

gThis assumes that banks will in general place a
higher subjective default risk on individual consumers

relative to large cbrporate investors.



rather than sell;ng exlstlng bonds to flnance their cur-.

rent expendltures.

Jaffee and Modlgllanl also cons;der the.p0551—‘
Fblllty that the 1nterest rate charged to a whole group
or class of borrowers may not be at the opt;mal position
from the bank's point of view. If there is any lag 1n
the adjustment of the rate to this optlmal position,. the

concept of 'dynamlc ratlonlng will also be present

T There are somé‘important dif{erences between these
concepts of rationing'and they affect how the‘%isequili-
brium assumption is introduced"to the model. .The most
fundamental difference oceurs because dynamic rationing
implies some upward pressure on tne léan rate, while
equilibriﬁm rationing does not. In fact, an increase .
in the loan rate may reduce or increase the level et
eq&ilibrium rationing. ‘The possible reduction in the
level of equilibrium rationing in this case is caused
by the effect of the loan rate reducing demand for'loans
and possibly increasing supply. However, the larger the
loan rate, the greater will be the probability of partiai
default in repayment as the total to be repaid will be
larger. Thls risk. effect may well cause the level of

ratlonlng to 1ncrease, especially if the new optimal

loan. rate is much higher than the old.

C
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"Tﬁeldiscrete nature'of‘the-médel alsé results in

‘additional possibilities of disequiiibrium. _Still, in
: the banking séctor;,if is possible th;t ioan and.deposit
rates may be-adjustedlonly by discpete apounts;-for‘ex-
ample by the amount of .25%.. Tﬂis may be caused by large
costs (advertising or accounting). involved with small .
changes in the optimal rates. While this concept may not
. appear significantrbecause of the magnitudes, it is to be
.remembéred that in the preesent model this means that a
change in fhe'loan rate must be at least %.16% of the total

level10

and clearly a change of less than this amount could
have a large iﬁpact on desired quantities. Wﬁile this dis-
crete.n;ture of the system can cause dieeguilibrium in the
loan ﬁarket similar to that cagsed by other actions as
described above, this is not the case for the deposit market.
The depoait market must always clear as the supply of these

assets is assumed to be perfectly elastic at all rates of

interest.

.

As mentioned in chapter two, the discrete nature
of the system may cause disequilibrium in markets other
than the loan market as well. This can occur if the de-

sired demand equations depend on lagged values as the

L

10%hat is, .25/6.0.
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'.individuais iéok at laat-period's'fositibn when;makipg .
"declalons'for the current period. This will foréé the
'system into d;sequllzbrlum as the 1nd1v1duals attempt t6-
equate thezr damAnd to a supply that 13 dlfferent from
the actual-amount offered, or plan to expand a different
quantlty of funds than is actually available. Although
this dzsequlllbrzum might alés cause a second or feed-
back round of maxlmzzatlon to occur, the facf that t#:;
- type of disequilibrium is caused by lack of information
suggests that its impact shpﬁld be bestriéted to the
suppressed or residual equation. For example, if the
individuié/%hinﬁ; that income ch&nge will be the same a;
last pefiod, while in fact it will- not be, the difference

is assumed to be allgéated through the suppressed demand

for liquid wealth into the residual demand for currency.

This system ma;_cause quantities demanded in the
real sector to be different than they would have been in
full equilibrium. In the asset markets the rates will
still adjust to clear the m@rkats because of the actions

of the banking sector.

‘3.4 The Model

The control version of the model is contained as

a subset of the diseguilibriug version of the model. When
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all markets are bezng cleared the desired and’ the con-
strained quant;tzes are 1dentical and thus the. feedback

effects wlll dlsappear.

In setting up the dzsequilibrlum form of the
model the flrst change that must be made 1nvolves the
determznatlon of the loan rate. In the control version
of the model, quantlty demanded always equalled quantlty .
supplled. Thus, the loan rate adjusted to force this
equality. In the present context ‘however, there is no
reason to believe that thls will be the case. Equations
(17) and (8) will continue to glve the quantity- of,ﬂoans
demanded and the quantlty of loans supplied respectively.
In this case, however, a third equation must be added to
the loan market. This extra equation will set the loanl

rate and its exact form will depend on just how the dis-

equilibrium is created.

The basic assump&ion behind all of the disequili-
brium theory is that the bank sets both the quantity sup-
plied and the price or interest rate level. 1If the system
is to be in equilibrium the bank must set the rate that
will:clear the market at the level that the bﬁnk wishes
to' supply. This rate may be calculated by solving the
demand for deposits equation (17) in terms of the loan
rate. Thus ;f the banks are to -set both the duantify and

the price for an equilidbrium system, the equation that



sets the loan rate must be.'

CArlw = (. unwp+ 15Ax-LAP +u300Arb+1alaArd-ALD)/10000
| PPy : -
where'rl* is defined as the equilibri@m_or desired loan

rate.

If the disequilibrium is caused by dyn&mié‘éredit
rationiﬁg, the prdceaé will resemblé the normal partial
adjus;ment procedure.ll .que the loan rate will adjust“
from one coptimal level to the next according to the J
following equation:

)

rl - rl -1

= L J-
1 = Ml rl

‘where A is the lagged adjustmenf coefficient. Taking
first differences of both sides and re-arranging terms
yields the fihal form of the equation-used in this ver-
sion of the model. .
Arl = AArlk + (1-A)Arl_, (22).

In this version 6f the modél, adjustment will
'&epend upon, the value of the adjustment céefficient A.
If A equals unity, the system will adjust instantan-
eously to the market clearing position. If on the other

hand, A equals zero, there will be no adjustment as the

1lthat is, the normal partial adjustment pro-
cedure is the same as a disequilibrium model except
that it omits the féedback effects.

©
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initial value of Arl_, is also zero. This would be an’

example of equilibrium credit rationing.

.Ohée tﬁg loan rate eqﬁatioﬁ»haé been added the
modellrequireS'ohly the aintion of thé feedback mechénism
to be complete. Specification-of this mechanism involves
a series of equétions explaining the difference between |
the”desiredAaemands and the constrained demands. Thié
is equivaient to showing how the reduction in funds due

to credit rationing is allocated to reductions of the

various types of expenditures.

Thus the following equations are added to the

model:
o D ,.S
AC = Ac* + a_(aLP-aLS) (23)
8T = a1% + o (aLloarS) W)
AD = ADK + ud(ALD-ALS) (25)

D ..S
ABE = AB%p +a, (ALP-ALS) (26)
by ) r b ,

AH = AH® + ah(ALD-ALS).

However, since the feedback coefficients must add
to minus one, as the total reduction in loans must equal
the total reduction in pfivate spending on both goods and

-

assets, only equations (23-26) are added. The remaining ‘

A



€6

equation is implied by the balance sheet equation. '

on the system pnly if the amount of credxt ratlonlng is -

“positive, .is, a borrower cannot be forced to take
a loan that is larger than the one that he desxred. Thus,'
the sfgtem (23 25) is effectlve only for ‘cases where

D> -aLS.

AL
The exact values of the feedback coefficients

deper& partly on the indiv}d&al'o utility function (will

rationed consumer spend less or will he consume the same

amount by drawing from his holdings of deposits, bonds,

and currency?) and partly on‘the bank's rationing prefer-

ence (the bank may prefer to ration the individual con-

‘sumer rather than the corporate investor). This last

. concept is analogous to the position of the individual

in the rationing queue, that is, it is a question of

how much of the total rationing the individual is sub-

ject to.

The a's used in the initial simulations have been
estimated by Ordinary Least Squares using residuals from
the structural equations of the model. The.procedure\ish
not strictly valid for two reasons, First, it is well-
known that unless the omitted variable is orthogonal in
the sample, to the other independent variables in the

equation, regression of the residual on the omitted variable

®



o

- will produce a blased estlmate of the coefflcxent of the
omltted var;able. Secondly, th;; partlcular model is a
'simultaneous model and the treatment of the p;oblem of | A

-]

omitted variables in a simultaneous system is not well

' o : . ,
documqpted. . .

Neveftheless, this approach provides us with an
'initial‘set of estimates for use in the simulations and
a detaileq sensitivity analysis ot the responseé_of-this
model to a whole range of parameter values is carried out

in chapter four.

. [N

Considering_the consumption function as an example,
the equétion to be estimated is
aC' = ac* + a(aLPoaLS)
where C' is-effeptive consumption, C* is notional or

desired consumption, a is the feedback coefficient, LD is .

S

-the amount of loans desired and L° is the amount of loens

offered. Since data on the_desired variay;e§ is not avail-
able, actual datal2 was substituted into the desired_equa-
tion of the model, thereby predicting the desired levels.
The effective or congtrained\values were assuﬁed to be the

same as the actual data series. The equations were then

estimated in the form: :
(ac' - ac*) = a(aLP-ard)

The results of this process are-given in Table 3-1.

Except wheré specificallf stated otherwise, these are the

12pnnua1 U.S. data from Survey on Current Business
for period 1952-1969. :
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‘Table 3-1 Ths/Feedback Coefficients.

) X3 g f‘rafid L
consumption .  -.318 a 4.97 )
investment -.076 | 4.10 ‘
y bonds -<248 2.36
deposit -.179 C 309 . ,
AY

currency -.201 . 6.55 " | #‘VQ\z;

o

values of the a's in equations (23-26) that abe agsumed'

throughout this study.

The only. remaining changelin tﬁﬁ‘basic model is
that the private demand equations now become sthe desired
demand equations.‘ Thus equations (13-16) are moéified ;
to become:

.7Ay +Elj§;z - 500Arb - 417Arl - 1250Ard

Ac¥ =
+ .S54wp_ (13"
Ai% = . 1Ax - 2#05:&?5 2008r1 - 600Ard - .058k_,  (1u")
ABA = .753Awp + ,0809Ax + BpAP v
FSjEP_l ~ rb_yPP
+ (8400 + Bp )Arb
rb_ 7P,

. - 7000Arl - 3182Ard (15")



E - . &
'.a i . 59
AD* < .5028wp + .05384x + DAP - 2800Arb R
a1 | . -1 . ' :
- 2333ArI ¥ 70004rd ‘ (18")

- - -
- L} .
P

- ' The full model used in the simulation study of

e
~ -

the. disequilibrium versio; of the model consists of twenty-
six equations. Equations (1 - 11 and 12') represent the
deflnltlon of é%e government sector,:and.the identities
facing the private sector. Equations (13' - 16' and 17)
repreéent the desired demand equations for the private
sector. Equatioﬂs (18 - 22) describe the behaviour of

the banking sector Finally, equations (23 - 26 repre-
sent the_disequil briﬁm'feedback mechanisﬂj"The full
ﬁisequilibrium vergion of the model is given in Appen- .

dix C.

Although the main focus of the study is on the
effects of credit rationing, that is, on the reéults of
the model described above, the possibility of diéequili—
brium caused b& the discrete nature of the model is also
examined. In this case, the independent variables of
the desired demand equations of thg‘Bbivate sector become
laéged one period  as these are thg values known when the
individual decisions are made at the beginning of the

period. The banking sector and the ldentltlj;/stlll_xn-

volve only current variables. as before.
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3.5. Summary = - \" L. : \”L'

We have now surveyed the current llterature on:

-

dlsequlllbrlum systems and then extended the basic or

\

" control verSLOn ‘of the model whlch was developed 1n .

o \—-\\\chapter two in such a way as to be consistent with a

disequilibrium systemu . - .

y . In chapter four ‘this model is used'to‘show how
dlSQQUlllelum of the type discussed here affects the
results of varlous klnds of government policy actlons.
Thus the major,objectlve of this chapter has been to
incorporate the existing theory on disequilibrium systems
into a modepately complex"macroeconomic model. This will
facilira;e study of the comparative effects of stabiliza-
tion pdlicy actions under the different systems and will

2 lead to an evaluatlon of the lmportance of con51der1ng

" the dlsequlllbrlum phenomenon.

-



" THE SIMULATION EXPERIMEYTS | KR
h.}- Intfoduction - | ’ @
Thls chapter reports and 1nterprets the results
o? the sxmulatlon study of government stablllzatlon
policies within the framewqpk of the dlsequillbrlum
medel developed in the previoue:chapter. A simulation
experiment involves Setting the velues‘of the exogenous
\ .

variables and allowing the model to trace out the time

P paths of the endogenous variables. Since the model

L ' used here i% in first differenced form, the- only exogen-

odus variables are the government policy variables. For
the most part, the simulation experlments involve a once
and for all increase in government expenditures of one

billion dollars .t

This increase in expenditure is partly
financed by endogenous tax changes and partly by other
government actione2 as required by the government finance

cénstraint. The analysis concentrates on the time path

-

1Th:.s represents an increase of approximately
0.6% from the initial equilibrium value.

2Such actions include exogenous tax increases,
« printing money, selling bonds and running down govern-
ment deposits in the private banking sector

71 -
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of thé‘ngérﬁmént ekpéndituré mulfiplier as it agjusts 
froﬁ its impaét valﬁé ﬁo'its longfggn pé;ifion. ‘of
_.péfticular interest are thé relative magnitﬁde§ of thé.;
"'muitipifef pnder.various means of finaﬁcing the goverp;

ment's deficit during the process of adjustment.

T?e;model used for tliese experimenfs is subject
to the same asymmetry that current writer53 havé blamed - -
for making thedprocedures unwieldy under analytical
analyéis. -éke reaction of the model to cfedit con-
traction differs from its rgactién to credit expansia%.
As credit is tightened, desired‘loaﬁ demand will exceed
lean supply in the early stages of adjustment and, there-
fqré, a constraint is imposed on the private sector as
i;dividuals find that they cannot finance their desireé
.expenditures. If credit conditions ére seing eased,
ho@ever, desired loan supply wiil exceed leoan demagé. In
this case, there is no additional censtraint on the private
sector as individuals cannot be forced to accept larger

loans than they wish at the going rate.

3See Tucker, D.P.; "Credit Rationing, Interest
Rate Lags, and Monetary Policy Speed"; Quarterly
Journal of Economics; February, 1968, p -68, and
Korliras, P.G.; "A Disequilibrium Macro Model"; guar—
terly Journal of Economics; February, 1975, p 56-3%7.
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Whiie'this'asymmetrical nature of  the ﬁbdél

makes analytlcal solution dlfflcult, especially when

the adjustment path is cyclical, no such problem

exlsts for the simulation process as the program is

‘easily dble to separate*perlodsfof'effectlve COTm — o e

straints from those periods where no such restrictions

are felt.

However this asymmetry must be remembered when
trying to explain the differenf results obtained under
alternative means of financing the government deficit.

When an increase in"governmenf spending is financed by
printing money, the disgqgilibrium model predicts that

if the loan market does not clear, desired loan supply

will exceed desired loan demand. Thus there is mo
constraintioﬁ the behaviourxof the private nonbanking ‘\>;?

sector.“ 'The results in this case will not be the same

\

as those obtained with the con¢rol model for, with a

different value of:the loan ratf, the 1nd1v1duals

désired actions will be changed}\

“
Y

When an 1ncrease in government expendlture is

financed by issuing bonds, 1ncreas;ng exogenous taxation

, “There will of course be a reallocatién of
bank assets. - -f



or‘ruﬁhing-down govérnment dgbosits,-thé disequilibrium
- model predicts‘thﬁf ;rédif\Fationipg_ﬁill occur and
‘thus the disequilibrium feedback mechanism will con- -

_ ~ .
strain the decisions of the private sector. _ !

- | S\l
'“j“""The‘resuIts“offthe“simuIaticn;experiménts“are"
discussed in section 4.2. Seﬁsitivify”analysis of some
kéy paraméters of the sysfem.is pfesenfed in séction 4.3
és_a'test of the fegults of the .model. Section %.4

summarizes the chapter and draws some conclusions.

4.2 The Simulation Results

The‘first set of simulation experiments per-
formed on thé disequilibrium version of the model simply
repeated the runs reported in chapter two for the control
'version, with_the_ﬁdded assumption that the loan rate
does mot fully adjust each period to clear the lénding.
market. Thus the resulfs obtained in chapter two repre-
sent the case when the pértial adjustment coefficient,

A in equation (22), is equal to unity. The first experi-
ment with the disequilibrium mqulSmakes the other extreme

assumption, that A equals zero. Subsequently, intermediate

values of the loan rate adjustment coefficient are tried.

. The results of these aimulationﬁ, depending on

how the government budget deficit is financed; are



w

Table 4-1 The Government Bxpendlture.nultlpller for the :

Disequilibrium Model with A = 0

*

Imgact ‘ . Long Ruﬁ "
financed by - '
_printing money _ 3.00 4.0 -
.borrowiné 2.58 -
increased taxes 1,48 1.39
' government depositsl 2.70 4.0

e A B A T

5

fsummgrized in Table u4-1." ' The money-financed case appeérs
to be identical to what it was in the control model. How-

ever, by comparing-Figure 4-1, which gives the time path

6f the” multipliers for the diséquiiibriup model, with
Figure 2-1 which shows the same paths for the control

model, it méy be seen that the adjustment is slightly

‘fasters in the disequilibrium version of the'model.

-

The tax-financed case is aiso slightly more

expansionary in the disequilibrium. model. The impact

SThe ratio of credlt rationing to the stock of
loans is quite small, but as a percentage of the flow
demand for loans, it varies from 55% for deposit-
financing to 5% for money-financing.

5 The difference. iz really ingignificaﬁt.
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mulfiplierlis 1'ué when the ioan”rate doés not adjust
as opposed to 1.39 when it ‘does clear the market. Aé'.
in the control model, thlB lmpact multlpller is larger
than_the long run multlplier.‘ However, in the present
.case,.thé_long run.taxffinanced'multiﬁlier‘is‘greater
“than hﬁi%;“@ﬁiid’{h“fha”ééﬁfiﬁi’éiﬁéﬁiﬁéﬁfﬁ”it“ﬁfovedw"
to be less than one. As developed in chapter two, the
long run mulfiplier for -the case of exogenoué tax iﬁ-
creases to maintain a balanced budget position will be

o ax78g = 1/u’= (1/u)(AV/P)/Ag.
The size of the term (1/u)(AV/P)/Ag will depend on the
size of the dgficit? and on the length of time until
fhe'new equilibrium position is reached. In the disequi-
1ibrium,versibn, since the imp&ct multiplier is lprgér,

the initial deficit is smaller and the adjustment process
. hf.’ . . .

" is faster. Both of thege effects tend to reduce ‘the size
of the term (1/ﬂ7<AV/P)Ag and hente increase the size of
the 1ong run multiplier as compared to the value in the

.equilibrium model shown in chapter two.
In the rationing model it - is the bond-financed
case that is the most interesting. As in the control

model, the impact multiplier under bond financing‘is

kS

: "The term 'deficit' here regirs to the amount
by which the change in endogenous tdkes fall short of
the change in government expendltures.

8
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\ transfer function moves &bay from its long run equili-

78.

..lessAthqn wheh'the deficit is finanéed by'pginfing

money. In the lqng:run; however, the twé;versions of
the model yield dramatically different'resulta.' In- _ . ;;¢
the equlllbrium ve;zzsﬁ}\bond-fznanCLng proves to be | “
unstable In the dlsequlllbrium version on the other
hand,“bondrilnanclng_ianatable.but_theﬂlongwrun_multl- e : -
plief is almost twice as largé as that obtained when

the deficit is financed by printing money.

" -The difference in the stability df.the two
cases may best be seen by compafing the time path; of -
the tax-tr;ﬁsfer_leéels_shbwp in Figure 2-2 for the
control model and in Figure 4-2 for the disequilibrium
model. In the control model, the level of the tax-‘
brium ievel-of 169 billion. )In the'disequilibrium ) -
version,.the time ﬁath moves towards this same long
run equilibrium v;lue. However; the'rg;e of adjust-
ment is very slowlsuggesting that this“case is not very

far inside the stable range.

P ~ . As was the case for the tax-financed cases, the

differencés are caused by the size of the initial deficit
ané speed of adjustment.. In chapter two it is shown that
a neéessary condition for sréﬁility of the bond-financed
case is that the'éxpreﬁsion udx + (u-1)AB/P must be

‘positive. The second term of this expression is negative
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and depends on the si;g;af the deficit to be financed by

. J‘ ‘|‘

8o

borrowing. The smaller the deficit, the‘smﬁller’wili_be
thé absolute value.of the term. The magnifude of the \
long run multiplier in this case will be

8x/8g = 1/u-((u-1)/u)(aB/P)/ag. "
Again this value depends on the size of the government
deficit and on the time path of adjustmént. Siﬁcé the
second term on the right hand side ﬁyst be positive for
aiI marginal tax rates less than unity, this expression
must be greater than l/u, the value of thellong ™un
multiplier, when thé deficit is financed by printing money
or running down government deposits in the private banking

sector.

The case of financing the deficit‘by drawing down

government bank deposits again resembles bond-financing
--in the short run and printing money in the long run. As

in the control model, the major problem witﬁ these types

of financing is the poseibility that the government might

run: out of deposits. Since the deficits are smaller and

the adjustment process is faster in the disequilibrium

model,.the loss of deposits is less in this case thaﬁ-is

‘true in the equilibrium version. Here the-loss of deposgits

~is .325 billion in the first period and 3.6 billion in the

BSee chapter two page 27.
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Table 4-2. Government Expéhditure Multiplier for Deposit
Financing in the Disequilibrium Model with A=0

Impact Long Run
séponaaf financing by | : . : : -
printing money 2.70 4.0
borrowing 2.70 4.5
increased t?xatiOn 2.70 1.81

long run. However this problem can-be alleviated by _
using one.of the other means of financing to offset the
drop in\depoéits. The results of such a procedure are
summarized in Table 4-~2.

Here, the impact results are the same as for the

10 ~In the long run, secondary

deposit-financed case.
financing by printing money. approaches the same position
but adjustment is more rapid than under deposit financing
above. The time ﬁathsvfor this type of policy aré shown
in Figure 4-3 and Figure u4-4 for the government expendi- |
ture multiplier and the level of the tax-transfer functi&n‘

respectively. N

§4‘

~

9Since the long run here is at least sixty periods,
this is probably beyond the point of interest as 'it is
unlikely that the ceteris paribus assumptions would still
hold, expecially if a period is assumed to be a year.

10514 occurs since the‘secondafy financing does
not begin until the second pericd.



82

:vaoﬂ&muu,m T3

’

1>

"9y GeTy "TE  *%2  tTe ST Tty T
— m m f _ m : _ ; T
X | ITm-H
. Xﬂu.lu...n soda ll./f
\ .IIO!N
\ _
\
§
. &
Y T lmlN
. | N
. . P ) .
1/'/ < U:OQIPHGOQWH‘V\\. | |
1 . . - lt.....ml Ml
ATUo 3180 W
F—— o Asuow-3180dap ~To 4 ﬁ
) ..I-.Il.l..ll.ll!lu. | —-nm.
s oma s S | :
IR S Sl m
- . -

24} ur Butoueutry Auepuooas Jo spoyjsu
31sodap aoj J91TdT3TNW aanjtpuadxa juawua

.ﬁmvos untaqiyrnbasgstp
8NOTJIPA pue FurdueuUT]
3408 ay3-jyo yyed amyy

.mp: aandty



83

T

(spoTtuaad) wEﬂp.

LA

1

*Te

"32

*Te

9T TT "9

*T

1

e

4

—
o e 8

P i

A1uo

Ta"89T

atsodep ...

o

puoq

.
- Lo
—

-y

0" 89T

et i st i e e sam R Ksuow-3780 -
e o &t 8 s Skt @ s § 0t 4 B ||ll- - 1

. ——— xel-3180dep 0*69T
. . . :
[+ ]

0.

Y
| g
I . 0
. av. -
o
_ -
' ®*

: _ - G*69T

- —
PEN) . Hovoa

-

E:ﬂnnwﬁﬂzwmmwo 8yl ur 3uTourury AJepuoDas JO SpoOYlaw SNOTJARA
pue Furoueury 3Tsodsp JOJ [3A3T J9Jsueal-xel 3yl jo yard auwrgp

*q- 2anidty

TTITTQ) TPAST J93suUwa3-xes

\y



\

‘.

8L

When taxes ‘are 1ncreased as the means of secondary

flnanc1ng, the, 1dng run multiplier 15 less than the lmpact

value but again in this case it is greatér:than unity.

adjustment process in this case is very rapid.

"

If the secondary financing is.carried out by

borrowlng from -the public, the adjustment process 1is

stable11

Y
“for the case of flnanc1ng by deposits alone. However, t

and the long run multiplier is greater than tha

long run government expenditure multiplier is much less

I
than when the issue of new bonds is used as the primary

method of flnanc1ng the government deficit. Agailn this
kresults from the fact that the amount of the government
def1c1t that must be financed by borrowing is less than

the earlier case. Also, the adjustment process is faste

here because of the influence of the deposit-financing.

The simulation experiments that have been dis-
cussed thus far have been performed on the fixed/price-
version of the model. When the fixed output version of

the model is run the fesults are somewhat different.

The most dramatic difference occurs in the bond-

financed case. For this version of the model, bond

\

llBy comparing Figure 4-% with Figure 4-2 it may
be seen that the deposit-bond financing method appears
to be further into the stable range than the straight)
bond financing case.

The

t

his

in

r

-
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;
finahcing-stiil péoves to be uﬁsfable as may be seen by
examining Figure 4-5. 1In this case, the faté of adfust-"
ment is more rapid in the disequilibrium‘model th&n it |
was ‘in the control experiment. However, it is"not rapid.
enbugh to allow the increase in tax receipts to offset
the increased intefestdﬁayments as 1s required if the
budget deficit is to‘be eliminated. The difference
between the fixed output and fixed price versions is
intuitively pleasing as the increased output in thé
earlier simulation adds an extra expansionary influence
while the increased price level présent in the fixed sut-

put situation adds a contractionary force via the real

balance effect.

The money-financed case of the fixed output model,
as shown in Figure 4-§ also shows that the disequilibrium
model adjusts more quickly than the equilibrium model
does. In fact, the price level actually overshoots its
long run equilibrium position dufing'the adjustment pro-

cess.

All of the results of the simulation experi-
ments discussed here suggest the mildly surprising con-
clusion that the introduction of credit rationing-if the

N

bank loam market will make the government’expénditure

impact multiplier larger than if full equilibrium had

86
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occurred for all means of financing the def;czt.l? This;

- v

means that the saVings versus expenditure decision o£ the f?”f

P .J

._'_,

'private sector has béen changed by the retioning in such
a,way as to increase real spending. There are'two effects
1nteracting to bring about this result. One is the 1agged

-adjustment of the loan rate arid the other is the feedback

effect ag expenditures are reduced to match the reduction

’

in available funds caused b}'the raribning.

The disequilibrium feedback can increase effec- -
tive expenditure on consumption and investment relative
to effective expenditure on assets as the constraint is
binding on both the real and financialnexpenditures of
the private sector. Therefore, the iurger”fﬁ;‘constraint
on the finanecial aeeisions of the private seutor, the
larger will be the impact multiplier in the disequilibrium
model. The extent to which the results reported above
depend upon these feeupack coefficients is eggmined in

section 4%.3.

The fact that a lag in the adjustment process of

the rate of interest may accelerate the adjustment of the

-~

lzln the case of finanCing by printing money y
the credit rationing constraint is not present _but the
disequilibrium impact of the lagged adjustment in the
loan rate and the lagged adjustment of bank assets have
a similar effect. -




" level of 1ncome hes been shown by Tucker.I? The main -

poznt 1n this argument is that the 1ags in - adyuatment

-

of the varlous sectors may tend to cancel out and hence

-

1ncrease the rate ‘of adjustment. This is caused by cer-

tain varlables overshoot;ng the;r 1ong run-equ;lzbrlum

_values 1p the short run because other variables are ad-

justing thh a leg. of partlcular 1n:erest to the
present study, is the fact that lags in "demand for -
assets may cause Inxerest rates to overshoot their long
run ve}ues.f These interest rate chahges may then cause

variables in the real gector to expand'more rapidly.

Since the r&te of lagged adjustment is very -im-

portant to the speed of edjustment,lu intermediate values

of the partlal ad]ustment coeff;c;ent ‘are used to see
the importance of this feature of the model. Figure 4-7

shows the time path of the goverhmeﬁt expenditure multi;

plier for the money-flnanced case with varlous values of

A. .If the value of A is between zerc and unlty, there

_is a slight overshoot -and although the adjustment is

rl

faster if A is less than unity,’ the exact value makes
. . ;

> L 3
13 Tucker, D.P.;, "Dynamic Income Adjustment to
Honey Supply Changes"; " American Econ . Review;
June, 1966, p 433-449.° g

14 The partial adjustment coefflclent will
determine :g speed of adjustment via the poesmble
overshoot fect and as well, it will determine the

"amount of credit rationing tha}.w111 be present.

-

-

-
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little difference in this version of the model.".

LY

The bond-financed case however, depends critically
on the value of A. °If the part1a1 adjustment coeff1c1ent
is larger than 0. l the model is unstable. This result is

not unexpected as the larger A is, the quicker the loan rate
-

adjusts to ¢lear the lending market and thus the smaller
will be the amount of-credlt rationing present in the model.
‘This-will siow the adjustment process and as was already
noted the d;sequlllbrlum model with A egua} to zero is

Dnly barely in the stable range under gendrflnanc1ng

Thus far, all the analy51s of dlsequlllbrlum'
effects on sfipilization poldqy hes'eentered on credit
rationing. The discrete nature of the model makes consid-
eration of lagged adjustﬁent in the desired demand equa—

‘tions a natural extension. In this lagged demand version

By R l

of the model, it is assumed that the individual demand

—_
lS'I'he different rates of adjustment of, the loan
rate changes the value.of the multiplier in the second
through sixth periods as the. adjustment between the same
impact and long run levels octurs at different speeds.

16 Credlt rationing is not effective here as
credlt conditions are being eased in this version. If
government spending is reduced the multiplier's adjust-
ment is faster with a 'slightly larger overshoot for the
intermediate values of X. .

-

ALY

-
C e
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decisioﬂs are based on the assumption that conditions in
'thg previocus period will remﬁinfunchangéd. Fikure h-8
shoﬁé fhé:time ﬁath of the:government expandifure multi-
piier.ﬁnder the assumﬁtion of instantanecus loan rate

adjustment.

N
When the deficit is financed by running down the
government bank deposits, the impact multiplier is 0.8.
In the long run, -the mg;fiplier is the same, 4.0, as for
the other versions oi&the model. As may be seen in
Figﬁ;e 4-8, the rate of adjustment in this case is rapid
’ a

in early periods but then becomes quite slow with full
s

‘aajustment requiring some sixty periods.

I1f fﬂe deficit is instead financed by issuing
bonds, the imﬁact multiplier is .99 and in the long run,
the model is unstable. The adjustment process in this
.case is faster than it is in the control model but &t

is not rapid enough to be within the stable range.

While the laggéd demand model does not vield
results different from those of the control model, ex-
cept fsr the 1ower-im§act multiplier, when the deficit

is financed by bonds or deposits, the money-financed

A1 S a
version does. The money-financed situation has an impact
. ]

T

multiplier of 1.02 and although the long run multiplier

ry
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is' still 4.0 as in the early versions, fhe timé-pathhof-~
adjustment is cyclical. The multipiier réach%s a péak
of 4.75 in the'éighth period and full equilibrium‘iS-not

restored for about sixty periods.17

When the lagged loan rate adjustment assumption
is added to theilggged demand model, the results are
similar ;6 those discusseé earlier. The results are
summarized in Figure 4-9. For all cases, there is very
little change in the impact multiplier. However, the
time paths of adjgstment are considerably altered. jfor-
the money financed situation, the path is still c¢yclical
but only the first overshoot is of afiy significant size.

18 at a valué of

The peak is reached in the sixth period
4.5. Effective full adjustment is achieved after fourteen

periods in this case.

If the deficit is financed by deposits, adjust-
ment is also much more rapid when the credit market is

not cleared. There is, in fact, a slight overshoot in

Agaln because of the length of the adjustment
process the long run value is of little meanlng. Kccord-
ingly this policy may be viewed as more expansionary
than the other stable measures.

180 periods earlier than when the loan rate

adjusted instantanecusly.

4 ks e i
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‘is.aléo effectively completed_gffer foufteen périods.

. ' i ] . . ..‘ 96
. ~ r = ?

this, case. Full adjustment'in this version of the model

S e s TR

“If the deficit is financed by borrowing, the added
aésumption of, lagged adjuétmenﬁ in the loan rate leading
té credit fgzgoning a ain‘moves'the model into the stable
range. As i; the_earlier version of the disequilib:ium -
model, the long run value of the multiplier in thié‘case
is much 1arger19 than for either the deposit or money- ' )
financed caseé.- Wﬂen compafed to the disequilibrium .

model without lagged demand, the present case may be

seen to be further into the stable range.20

It has been shown that in therlong'run the bond- ~
finanged case will have a larger goverﬁment expenditure
multiplier than would occur if the deficit had been
financed by printing money. Since this is the oppositg
to the situation that results in the impact period the
policy maker must ask which ?ethod is the lgast expan-

sicnary means of increasing government expenditure.

lgThe long run multiplier value in this casevis
approximately six. .
¢ : ’

-
onhat is, the case more rapidly approaches a

stationary .long run position.
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In the case of a once and for all increase, és has‘ﬁéen
considered previously in this chapter, the choice seems
clear. 'Bondffinancing wiil be preferred by the §6licy
maker who wishes a less expansionary policy as the time
period involved in reaching‘the long run position is
too long, and thus, other exogenous fé;tors wauld likely
swanp out the long run effegts.

~

If on the other hand the increase in government
expenditure is continuﬁus, the questian of whetherqéﬁel
more expansionary impact effect of the money financed
case will dominate the more expansionary long run effect
of borrowing becomes relevant. In order to answer this
question a simulation experiment was run in which govern-
ment expenditures were increased continuously by 0.5 bil-
lion AOllars per period and the results of financing by
printing money compared to the case where the deficit
was financed by borrowing. In both cases, the model
used was the one with lagged adjustment only in the loan
market. The results are shown in Figure 4-10. While
the impact effect of money-financing does dominate for
a considerable period of time, in the long run and bond-

financing version of the mddel will be more expansionary.
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4.3 Sensitivity Analysis
Since the model used in the present study is-Sather
ad hoc, some of the key parameterszl~are tested in this

section in order to determine to what extent the results

depend on the arbitrary choice of these values.

Clearly the most important set of ﬁarameters in‘
the present model is the feedback coefficients that deter-
mine ﬁow much the credit rationing affects eacﬁ of the
other markets in the sys;em. As there is no good estimate
of these values, a systematic study across all likely
values of these pérameters is carried out. The set of
" possible values is reduced. by the constraint that the
sum of the coefficients must be minus one. This set is
further reduced by making the plausible assumption that
credit rationing will not cause an indi?idual to expend
more in a given market than he would have desired to
expend if equilibrium had occurred in each market. Thus
the value of the coefficients as tested here must be

between zero and minus one. The sensitivity analysis

-

215them parameters have already been tested in
the article which formed the basis for the control model.
Christ, C.F.3 "A Model of Monetary and Fiscal Policy
Effects on the Money Stock, Price Level and Real Output”;
Journal of Money, Credit and Banking; November, 1968,
p 701-702.

-
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tests all possible combinations of the feedback coeffi-
. - . ’

“

cients with values of -.25 or multiples thereof which
sétisfy-thé two constraints given above. The seventy

cases are givep in Appendix D.

The model is_ simulated in such a way as‘to make
‘credit rationing effectivé for each?métﬂﬁd of financing
the government deficit. Thus in the.cases-of'bond—
financing, deposit-financing and tax-ﬁ;nancing the
relative effects of increasing government expenditures
by one bil%ion dollars are sfudied. In the case of
money—finahéihg, on the other hand, the effect of de-
creasing government expenditures Dby one billion dollars'

is studied.

The results of this analysis turn out not 1o de-

pend on the 1nd1v1dual values of the feedback coefficients,

but 1ns§gad, on whether the relatlve impact is greater on
the real sector (that is, on consumption and investment)
or on the finamcial sector (that is, ‘on bonds, deposits,
and currency). The distribution of the mult;plier values
depending on this relative impact is given in Table 4-3
for the case of bond-financing, in Table 4-4 for the case
ofldeposit-fiﬁancing, in Table 4- 5 for the case of exoge-
nous tax-financing, and in Table 4-6 for the case of fln—

ancing by printing money. /

A

A ade
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Table 4-3: Distribution'of.multiplier values for a

percentage of rationing
impact on real sector

. given percentage impact of rationing-on

- the real sector under bond financing.

multiplier

2.3 2.4 2.5 2.8 2.7 2.8.

.100% S 0 0 2 0 0
75% 4 8 0~ 0 0 0
50% 0 3 12 3 .0 0
25% 0 2 0 10 8 0

0% 0 0 0 0 3 12

101

Table 4-4: Distribution of multiplier values for a

percentage of rationing

r

impact on real sector

 given percentage impact of rationing on
the real sector under deposit finanecing-

multiplier
2.4 2.5 2.8 2.7 2.8 2.9
2008 s 0 o 0 0 0
758 3 5 ! 0 0 0
50% 0 3 6 . 9 0 0
25% 0 0 2. .5 13 0\i7
0% 0 -0 0 c- 1 14
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Table 4-5: Distribution-of multiplier values for a

: " given percentage impact of rationing -on
the real sector under tax financing"

multiplier . .
- 1.3 1.4 1.5 1.6 1.7
25 -
S+  100% 5. 0 0 0 0
Te o
o 75% 0 12 . 0o 0. 0.
- - .
"ag 508 0 5 11 2 "~ 0
. e  25% 0 2 8 10 0
o2° ' A |
& 0% 0 0 0 7 8
0o -
5 =
27

Table 4-6: Distribution of multiﬁlier values for a
given percentage impact 'of ratioming on
the real sector under money financing

multiplier _ T
g 2.9 3.0
28
"G+ 1008 ¢ 5
- Q
=
o 754 0 12
H -
BT s0% 0 - 18
-
e 25% O 20
a° : -
& 0% 5 10
Qo '
gﬂa ; - -
ag .

)
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‘A diagonal relationship is élearly evident in the

'tabhléteﬁ'results.' As the percentage of rationing impact
on the real sector declines, the government expenditure

multiplier increases. 22

The individuél'bbservations'not
’~.c6r;e§5;ﬁding to a diagonal}yosition generally.tend to Se
casés with a high pércédtage of ratiopiﬁg impact in ‘the
~ deposif-market. Thi; occufs as’bank assets are reduced
when rationirng céuses a reduction in deposits, therefore
.-

causing the total level of rationing to increase as bank

loans are reduced further.

This sensitivity analysis suggests that credit
rationing will- not affect the government expenditqre
multiplier if approximately seventy-five ﬁercent'of the
impact of rationing is on the real sector. If a higher
percentagg of rationing imﬁac% is felt in thé real secto%,
the government impact multiplier in the disequilibrium
model is smaller than it is in the control model. How-
ever,.even if the whole impact of rationing is in the
real sector, the government expenditure multiplier wili

only be reduced by five percent. ¢

I e - e Y . . ’ -y

Similarly, if less than seventy-five ﬁgrcent of

4

27%ne opposite result holds for the money
financed case as this represents a contractionary

-

policy while the other three cases are expansionary.
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. th§ impagt of_ﬁationing_is feit in‘thg'rgal‘sector,'thé"
1"disequilibrium gq‘érhment'expehditure.iﬁphct‘multiplier
, will be -larger than.is the case in the control model.

Since the.bercentaﬁé impact of rationing in the reel

‘sector, in-the disequilibripm:model used in section 4.2,

is-ﬁpproximqteiy forty percent, the multiplier for this

) ) Y ‘ . .
version of the model is -larger than in’the control version.’

ggain, the rénge;of'values that the multiplie®

may take on appears to be rather ;imited.. Even in th;
unlikely situation in which credit ratioﬁing has no im-

~ pact on the real sector, the impact multiplier would be

increased only about fifteen percent abave thé value
., '\

predicted by the equilibrium model.

In the iong run, however, th;’queStion of the
stabili;y of the bond-financed case may make considera-
tion of tEEerédback mechanism more important. As ex-
plained in section 4.2, the stability question here is
related to the size of the budget deficit which is, in
turn, relgted to the size of the impact multiplier. |

Thus, this case is more likely to be stable when the

-impact of rationing is relatively high on the financial

‘R

é;cior of_the model.

-

Similar:. although less dramatic results are



Economies, (forthcoming).

N

BN - 1DbS

. T T S » -_. . ] . :
. obtained in the long'rﬁhufor other methods of fidanging

the government deficit:- In all versions, the adjustment .
process is faster the higher the incidence of rationing
on the financial sector. The long-run multiplier’ value

is not altered in the case of deposit or money fihanginé.

However, when the deficit is financed by increasing exoge-

nous taxation, the long run multiplier is'larger23 in

-

cases where rationing is more heavily felt in the finan-

¢ial markets.

™
The value of the coefficient on lagged wealth in

the consumption function'is one of the least certain o&f\_1

the parameters of the control model. However, this vari-

_ able has been cited in recent 1iteratuf32¥ as being of //“\-
’ (

great importance in determining the speed of adjustment
and stability of the bond-financed case. Figure 4-11
shows the effect of reducing‘this coefficient b§ twenty
percent. This experiment ig undertaken in the context

of the control model and both cases turn out to be unstable.

- 23The long r™un muitiplier is still smaller than
the impact multiplier for this method of deficit finan-
C.'Lng - ]

2“See, BlindeﬁESA,S. and Solow, R.M.; "Does
Fiscal Policy Matter?"; Journal of Public Economics; o
November, 1973, p 328 and Scarth, W.M.; "A Note on the
'Crowding Out' of Private Expenditures by Bond Financed
Increases jn Government Spending”; Journal of Public

w4
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The impact multipliers are of course the same, as this

coefficient acts on the.aystem with a one period lag.
The time paths of adjustment are quite different however.
When the lower value of this coefficient is used, the

multiplier declines from its impact yalue for adout ten
periods and then begins to move off rapidly fowards ifs
long run position at infinity. In fact, by this change
the system has been moved far enough into the unstable

range that even the disequilibrium version of the model

is unstable.

Again, the other methods of éinancing yield -
similar but less dramatic results. For both money-finan-
cing and deposit-financing the process of adjustment is '
much slower when the wealth effect on consumption is
reduced. Here neither the impact nor the long run values
of the multiplier are affected. For the case of financing

via increased taxation, the smaller the coefficient on

wealth, the smaller the long run multiplier.

The sensitivity analysis reported above suggests
that the speed of adjustment ¢f the present model, and
therefore the probabiliéy of the bond-financed version
being stable, is'inCEeased by parameter changes that tend

Q
to favour real expenditure over saving. The control model

P
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may bﬁ ihfluencgg in this wﬁy by changing many of the
parameters. C&;l bﬁgistzs has tested the sensitivity
of a similar model to most of these pa*ameters and thus

this experiment is not repeated here.

RS
However, since Blinder and Solow26

claim éhat
the.stability of the bond -financed case rests with having
a large enough marginal tax-transfer rate, the parameter
will be tested. Figure 4-12 shows the time path of the
government expenditure multiplier for the control model
with various values of u, the marginal tax-transfer rate.
As u is\increased, the impact multiplier is reduced and
the speed of adjustment is increased. If u equals 0.5
this version of the model does appear to be stable with
a long run multiplier larger than the value 2.0 that is
obtained under money-finaneing. It should be noted that
if the coefficient on weﬁlth in the consumptiog functioen
is .12 instead of .15 as assumed in the model, the bond-
financed case is still unstable even for a marginal tax-

-

rransfer rate of one half.

4.4 Summary -

The results of the simulation experiments reported

25g71inder and Solow; op. cit.; p 335.

2sChrist; op. c¢it.; p 702.

tr
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in this chapter show fhat the iﬁclpsidn of disequilibriuﬁ
phenomena can altel the answers the model will éive ta
policy questions.‘ This result will occur whenever-the

disequilibrium altexps the saving-expenditure decision

and thus changes the speed of adjustment of thte entire
system. . : o

The disequilibrium model used in the present study
adjusts towards its equilibbiué level at a faster rate
than thé control model. Thus bond-financing moves in thé
direction of stability and to a lowér value of the long |
™un goverﬁﬁent expeqdifure mﬁltiplier: For the same
reason, the long run mulgiplier for the tax.financed case

is larger in the disequilibrium model.

The results of the simulations using the lagged
demand version of the model confirm that lagged adjustment
in several sectors of the model may interact in.such a

manner as to increase the speed of adjustment.

- While the actual version of the disequilibrium
model that is used in fhe present model has a faster
speed of adjustment than the control model, a model
typical of conv;ntional macrotheory, the sensitivity

analysis carried out here shows that this need not be

the case. If Yationing did not affect the desired asset
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transactions, the speed of ,a.djus_tment would be much slower

| and thus, the bond-financed case would more iikely be

unstable. . ~
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: | SUMMARY AND CONCLUSIONS

- The purpose of this study has been to explore
the effects of market disequilibrium, especially credit
rationing in the commercial bank loan market, on the
results of government stabilization policies under var-

ious methods of financing the budget deficit.

In order to accomplishlthis goal, an equilibrium
or market clearing.version of the model was first de-
veloped. This version of the model has been shown to
be consistent with all the constraints binding on dis-
crete time models in standard macroeconomic theory.
Also, the .model has weli-developed financial markets

including a commercial banking sector.

The simulations with this version of the model
confirm that the impact multiplier is larger when the
deficit_is financed by printing money than when the
financing is done by issuing bonds. If the budget
deficit is financed by increasing exogenous taxation,

the value of the impact multiplier is still smaller,

112
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Simulations with the control or equiiibrium
version of the model alsd suggest that the bond-finanqed
case may be unstable in the iong rnﬁ. This result can-
nat be confirmed by the present model because of i£s

" limited supply. sector.

£

The model developed here déscribes only the
aggregate demand sector of the economy. If the fixed
ﬁrice versio; of the model is used, the aggregate supply
curve is assumed to be horizontal. This means that the
level of aggregate supply will adjust instantaneously

to match the amount of aggregate demand. If the fixed
output version of the model is used, the aggregaée‘supply
will not change and the price level will adjust to force

aggregate demand to the level at which aggregate supply

is fixed.

While these assumptions may be valid for the
short run, with the fixe; cutput version representing
the full employment case and the fixed price version
representing the unemployment situation, neither can

adequately describe the long run growth of the economy.

However, there are certain long run questions
that this model can answer. Since the budget must Dbe

balanced for long run equilibrium, the government
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expendzture multlpller 1n the long run mus?t equal the

financed case. . This study also shows that,theﬁlong run

' “government expenditure multiplier is less than the re-

eiprocal of the marginal tax-transfer rate if the budget

. deficit is financed by an exogenous shift in the inter-

cept of the tax-transfer schedule. Moreover, while the
stability question Surrounding the bond;financed case
cannot be settled by this model, it does show that in
the long run the government expendlture multlpller for
this method of financing is larger than the multlpller

obtained when the deficifﬁis financed by printing money.

4

Thus, even for continuous policy. action, the

fact that the bond-financed case is more expansionary

'in the long run will eventually ‘outweigh the ﬁare expan-

“sionary short run financing by printing money. However,

as this process takes fifty periods, it is not likely
to be of interest to policy makers since later policy‘
actions or other exogenous changes would certainly swamp

-

the effects of such a lengthy adjdstment. . :

~

Since the control model has a well developed
banking sector, the theory of the government finance

pestraint has been extended to <O ider the case in : 5



| L e 115
which the def1c1t is flnanced Dby transferrzng the owner-
shlpqpf government deposzts wzth the commerc1a1 banklng
sector to the prlvat; sector. The 51mu1atlon experi-

ments suggest that this version of the model resembles |

the bond-financed case in the short run and the money-

 financed case in the long run.

The deposif;financed_éaqe is subject, of course,
to the obvioy5‘limitations imposed by tﬁe initial size
of the government's déposits with the commercial banks.
However, this method of financing the deficit may be
combined with another method of secondary financing to
restore the level of the government's deposits in later
periods. An intéresting.result-of this case is’ that
deposit-bond-financing is more likely to be stable and
to have a smaller long run multiplier than fhe primary

bond-financed case.

The disequilibrium version of the model has been
developed in a manner consistént'with current literature
on disequilibrium phenomena. This version of the model
contains a feedback mechanism by which disequilibrium in
oﬁe market will affect the results in all other mérkets.
Since the %gpply éector.is limited, as mentioned aﬁove,

disequilibrium in the présent model ' is restricted to

[a]

/‘-‘J
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credit ratidﬁing in.the commercial bank loan market. - , 5\-

~The simulation exberiments with the disequili-

brlum version of the model study the cases of “dynamlc“

credit ratlonlng anib"equlllbrlum“ credit rat;onlng

In the case of "equlllbrlum" eredlt rat;onlng the 1oan
rate does not adjust at all and hence, -all adjustmeqx

in the 1oan market takes the form of credlt rationing.

-

In the case of "dynamic" credlt rationing the loan rate

partially adjusts with the remaining portion'of the
market "cleared" by rationing;

¢ The results of the sxmulatzon with the dlsequl—
~ /

librium model show that the government expendlture multl—
plier may be sllghtly increased by the presence of credlt
rationing. However, one of the most ?ramatlc'results of
fthe simulation e#periments is that the introduction of

-

credit rationing seems to make little difference in the
. .
value of the impact multiplier. In fact, in the money- &

financed case no change is observed at all. : . ®

In the long run the speed of adjustment appears
to be affected to a greater degree than are the impact
results. Although this may be of theoretical interest,

the time period involved is so long as to make the issue

of little practical importance to ?he policy maker.

.

a - -



- L Lo .‘_-1'17-\

T Tﬁe lagged demand tersion of . the model‘shows that

_lnteractlon of lagged or part1a1 adjustment 1n several

-

sectors may ;ntens;fy the effects each would have separately.

ThusP a,system with'lagged adjustment-ln several sectors'

‘ﬁay adfust-more raﬁi&ly_than.a-system with no lag at all

in its adjustment process.

Slnce the parameters of the model are not preclse,
¢
sensitivity analysis has been used to evaluate the import-

ance of the exact;values of'the coefficients as assumed

in the present system 0f particular importance to the

results of the current study are the values of the feed-

back coeff1c;ents. If the impact of Credlt rationing is

mainly felt in the real sector, the government expenditure

. &
impact multiplier will be smaller in the disequilibrium

version ‘than in the éontrol'model,- On the other hand, if

" thé impact of credit rationing is mainly felt in the finan-

ciul sector the opposite result will occur.

However, the system appears'to be rather insen-

'sitivé to the values of the feedback coefficients. Even

if all of the ratlonlng affected the real sector, the

government expendlture impact multlplzer would be reduced

by no more than five percent. If all of the lmpact of (™

ratlonang were in the flnanc1al sector, the. value of the

-

‘s

e w e e ldaalil
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impact multiplier would be no ‘more than fifteen percent

118 -

labger than in-fhe éonfrol model' In the casefef financiﬂg
by- printing money, “the multlpller would never change by
more than three percent. Cons;derlng the size of the
eiEgenous factors which the model assumes® not to change,‘
these dlfferences are not s;gnlflcant from a pollcy

maker s po;nt of view.' ~

The feeﬁback coefficients that are assumed in
this study iﬁply that_epproximetély sixty percent of ﬁhe-'
impact of.credit rationing‘will be en the financial
‘sector and forty pereent on the real sector. ' Thus, it
is concluded<that,the likely effect of considering credit
rationing would be to increase the predlcted value of the
lmpact multiplier, but by no more than five percent. In-
deed, since the most common’ method of financing the budget
deficit is by -printing money, consideration of credit
rationing is not likely to significeﬁtly affect the eval-
uation of government stabilization.poliey actions.

i

7 However, other forms of disequilibrium, alone or
in combination with-credit rationing, may' have important
implications for-stabilization theory. In fact, the

present study suggests that disequilibrium may be more

L]
-
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1mportant as a long run phenomenon. However, a full

-evaluatlon of this_issue must awazt a further study us&hﬁ‘

o

a,model_w1th a supply sector more su;ted to the long run

case.,

»

A further llmltatlon to this study is the fact

that 1t uses a closed economy model and, therefore,

-

- »

policy reoommendatlons may not be relevant to the Canadian
economy. Thus, an extension of this thebry to the open

eoonomy case, especially one with a high -degree of capital

mobili‘ty, would be usefulo
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The definition of notation and assumed initial
conditions for the control model. All initial conditions,
the interest ratps, are measured in billions

except fgr
of dollars.

a

B

BD

Dg
Dp

o o

Hr

v X X

170
12

10.5

632
140
10

130

168

60

20

40

2400
120

180

1.0

.05

consols in’ private hands

annual interest on consols held
by bank sector-

annual interest qn consols held
by private nonbank sector

real consumption

totdl bank deposits
government bank deposits
private bank.deposits
redl govermment purchases .
stock of high-powered mo:iy

stock of high-powered mo
held by banks

y

private nonbank holdings of
high-powered money

_ J
real net private investment

—
L
¥

real private physical capital stock
stock of bank loans
stock of money

pricé level

yield on bonds |



"

i

121

. APPENDIX A (contihugd)

.02

yield on bank deposits
yield on bank.loans

.08

168 - = real tax revenue less real
government transfer payments

marginal tax-transfer rate

.25

-23 = intercept of tax-transfer
(”\schedule ‘ :

30" = real net worth of the ‘banking

~a sector

280 . = peal private nonbank liquid
wealth, net. of bank loans

800 rgal net national product

632 . = peal disposable income ~

= 0 = real private capifal gains.



APPENDIX B
e i ‘
TAQ‘Control'Hodel

Ac + Al + Ag

A
Ax - At

&

PAt = AV + .25PAx + .25(x-t)AP - .7S54B

-1
P_P_, F_,P, rb_lrb_zP_iF_z
- BATD - B+ rb_,HAP + rb_,P_,-rb_;P_;AB
-rSrS_IP_l rS_lFF_l ' rb_lrb_zP_lP_2
Bkt = Ak_; + Al -
AM = AHp '+ AD

‘PAwp =AHp + AB - BpArb + ADp - AL - (wp-wb)AP
- rS_l rErS_l

0 = AHb + ABb. - BbArb + AL - ADp - ADg - wbaAP
rb_, Tbrb_;

PAa = ADp + 4Dg - (a-wb)aP

AH = AHp + AHD
AB = ABp + 4Bb
pAg - PAt + (t-g)AP + AH - AH_, + AB - aB_,
rb_l. rb_l
- E:E:l Arb +.ADg - ADg_l
rbrb_; .

Ac = .7Ay + .28z - 500 Arb - %174r1l - 1250Ard
+ .lSAwp_l

<)

122 -

(1)
{2),
(3"

(4)

(5)
(6)
(7
(8)

(8)
(103}
(11

(12")

(13)
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APPENDIX B (continued)
A1 = .14x - 2404rb - 200Arl - 600Ard - 058k _y (14)
ABp = .753Awp + .0809Ax + BEAP
SRS RS | RS L |

+ (8400 + Bg )ard - 70004rl -'3182Ard(15)
TO_1TRE 3

AD = .50248wp + .05384x + DAP - 2800Arb - 2333Arl
5 PP

-1 . -1
+ 7000Ard (16)
AL = .4Awp + .15A% + LAP + 4800Apb
5 FP
=1 -1
- 10000Arl + 1818Ard (17)
ABb =.17654a + BbAP . + (2600 + Bb )Ard
1
rS_lP_l rb_,¥P_; rbrb_l -1
- 1833Arl (18)
AHb = .1176Aa + HbBAP - 2008rb - 1674rl (19)
-1
Ard = .2Arb + .1667Arl. (20)

AHB  .1425(ADp + ADg + Dp , + Dg .) - Hb (21)
| -1 -1 -1



PAt = AV + .25PAx + .25(x—t)AP-.75AB

-

APPENDIX C

The Disequilibrium Model

Ax = Ac + Al + Ag

Ay Ax - At . : N

A

Ag = HAP_l - AP_IAH + BGP_ldrb_l + rb_lAP_llﬂ
N P_lP_2 P-lP-Z rb_lrb_zP_lez
" (=]
- Bard - B+rb;1H AP + rb_zP_z-rb_lP;l
rbfb_} -1 Thb_;¥F 4 Tb_Tb_,F P ,
Ak = Ak-1 + Ai
Am = AHp + AD

PAwp = AHp + ABp - BEArb + ADp - AL - (wp-wb)AP
T

_y Tbrd_;

0 = AHb + ABb - BBATbL + AL - ADp-ADg-wbAP
rb_1 rbrbﬁl

PAa = ADp + ADg - (a-wb)AP

AH = AHp + AHDb'

AB = ABp + ABb

"+ AB - AB_

PAg = PAt + (t-g)AP + AH - AH_l 1

- TB_y Ty

- B—B_l Arb + ADg - ng_l (
rbrb_l

Ac* = .7Ay + .28Az - 5004Arb-ul7Arl - lZSOArd\\\

+ .18 wp_y

4i* = .1Ax - 2404rd - 2084rl - 600Ard - .05Ak_

1

4B

-
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(L
(2>
(3")

(4)

(s)
(6)

(7

(82

(92
(10D
(11)

(12%)

(13')
(14')
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APPENDIX C (confinued).

" 8B*p = .753Awp +<-0809Ax + BpAP
T . rb_

-1 -1 1 "=1

+ (8400 + Bp ~ ) Arb - 7000Arl - 3182Ard (15%)
. rb .rb : .
=1 ; -1 o .

AB*-= .502Awp + .0538Ax + DAP_ --2800Ard

-1 -1
- 2333Arl + 7000Ard , (16")
AL = .4Awp + .15ax + LAP + 4800Arb
- 5 :
-1 ~1
- 10000Arl + 1818Ard an
ABb  =.17654a + BbAP + (2600 + Bb )arb
*b_yF1 T PPy Tbrb_; Py
- 1833Arl . (18)
AHb = .1176Aa + HbAP - 200Arb - 167Ari (19)
. 'W—l -
Ard = .25rb -+ .1667Arl \ | (20)
AHb = .1425 (ADp + ADg *+ Dp_y *+ Dg_y).- Eb_, ©(21)
) D ,.S
AC = AC* + .318 (ALP-AL®) - (23)
AT = AT* + .076 (atP-arsy (24)
aD + aD* + .179 (atP- 1) : S (28)
AB = aB* + .248 (aLP-arS) ' (26)
T o -
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APPENDIX D

: The Combinations of Values of the a's Used
in the Sen51t1v1ty Analysis.

There are n! _ permutations of n objects
n.! n,!'v..n.! '
‘1 2 3

into j groups, where ny objects are alike and of one kind,

n, objects arg_aiike and of another kind, and so on, with

Using intervals of .25, there are five distinct
sets of points which satisfy the two constraints

a, + 33 +“au + GS = =1 and

-l < [s 39 io, i = 1’.--,5-

These five sets, with associated permutations,
are: _

(1) {-1,0,0,0,0}, which has Sﬁpermutations,

(2) {0,-.25, —.25 —.25 »=+25}, which has § permutations,
(3 {o0,0,0,- 5 -.5}, which has 10 permutations,

(v {0,0,0,-.75,-.25}, which has 20 permutations,

(s> {0,0,-.5-.25,-.25}, which has 30 permutations.

In all there are 7Q\fermutations, and each of
Q¢
these was used as a set of coefficient values in the

sensitivity analysis.
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