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Abstract

This paper presents an overlapping generations model for a small open
economy. The model is calibrated to ..t data for Turkey. Simulations
suggest that for a fairly open economy such as Turkey, credibility and
liquidity constraints matter and the choice of income taxation rate, the
mix of government spending and the long-run government debt/GDP ratio
can all signi..cantly acect the economic growth. The paper also examines
the exectiveness of ..scal policy under dizerent levels of liquidity constraint
in an open economy within a dynamic framework. It shows that liquidity
constraints can acect the outcome of any ..scal policy. Hence ..scal policy
is even more important for the less developed economies of the world.
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1 Introduction

The objective of this study is to clarify the exects of the issues such as credibility,
liquidity constraints and ..scal policy on the growth of the Turkish Economy.
For this purpose, a popular approach to macroeconomic modelling, which is
based on rigorous micro-foundations will be adopted. The advantages of the
types of models used are ease of calibration which involves only a limited num-
ber of parameters associated with the utility of consumers and the production
technology.

As a form of forecasting, simulations generate a range of alternative pro-
jections based on diaering assumptions about future situations. This approach
concerns itself more with the question of ‘what would happen If ?’ rather than
'what will happen ?°. Most simulation studies are carried out by altering the
values of exogenous variables. Analysts can sometimes use particular simulation
results to derive standardised estimates of the consequences of economic policy
action. Given the complexity of these types of simulation studies the use of
computers has increased in importance. It is now a lot easier to do the rigor-
ous calculations required with the aid of advanced packages and as consequence
computer simulations have become increasingly popular amongst economists
as a tool for analysing the behaviour of complex economic systems. Although
complicated it is possible to perform controlled experiments with given eco-
nomic systems. Simulation has made a substantial contribution to the testing
of the emects of alternative government policies on the behaviour of a particular
economic system.

Itis important for a macro-economic model to have a well-speci..ed consump-
tion function since this constitutes an important part of aggregate demand.
In contrast to past consumption studies, which used constant variables, our
simulation experiment will consist of dynamic variables exercised in a typical
steady-state framework. It will attempt to describe the behaviour of a complex
dynamic system, on a digital computer, over an extended period of time. The
starting point of any computer simulation experiment is the development of a
model of the system to be simulated.

In the ..rst part of this work it is proposed that a small open economy model
of Turkey be developed. The model will be based on an overlapping generation
framework A key feature of this model is its explicit recognition of both lig-
uidity constrained and non-liquidity constrained consumers. Turkish earnings
distribution is very much skewed towards low income earners. As Vaidyanathan
(1993) concluded 72% of Turkish people are liquidity constrained (unable to
borrow) and only 28% of the population consists of unconstrained consumers.
With this in mind it can be seen that the e=ect of any macroeconomic policy, in
particular ..scal policy, would signi..cantly dicerent if the liquidity constrained
consumers were not considered.

The credibility of Turkish macroeconomic policy has long been on a con-
siderably diminishing trend. Increasingly growing PSBR has trapped the state



in a Ponzi-style ..nancing of its debt. The infow of short term capital may
have been the only mode of adjustment mechanism covering both the ..scal and
trade de..cit. A signal of a time inconsistency in the policy turned this infow
into a huge outfow which ultimately resulted in a severe recession. These de-
velopments raised the issues about the growth of the Turkish economy. The
growth performance of Turkey’s economy in the last decade has been one of
mini boom-and bust cycles. Turkey’s prospects for sustained growth has be-
come more uncertain and chaotic. Hence issues regarding the eaect of credibility
of macroeconomic policies, liquidity constraints, and ..scal policy on economic
growth have become even more crucial. Our model will be closest to that of
Krichel, T. and Levine, P. (1996), which introduced liquidity constraints to a
closed economy for India. In contrast to that of Krichel, T. and Levine, P.
(1996) our model will consider an open, not closed, economy.

The second part of this research will comprise policy simulation exercises
undertaken with the aid of the ACES (Analysis and Control of Economic Sys-
tems) software. When examining a policy is important to compare the actual
and desired paths of a target variable. Firstly the model is tested for stabil-
ity. Long-term values of target variables and the trajectories of these variables
are then observed. Hence, policy implications of the model are examined both
theoretically and empirically. The simulation package ACES consists of three
parts. The simple rule, Optimal rule and Time consistent rule, where each rule
represents a dizerent policy regime. For the Turkish case it would interesting to
examine the time consistent and time inconsistent outcomes. Policies that are
taken as optimal at one point in time may cease to be so later when optimisa-
tion is recalculated, this policy may then become time inconsistent. This may
have been the case in the previous anti-intationary economic program. The
policy then becomes sub-optimal. This is especially important at the moment
with the lack of credibility of the current Turkish government, as they try to
implement a new economic program. It has been argued that, in the absence of
pre-commitment, the time inconsistent optimal policy is not credible (Currie,
D. and Levine, P.1987). Therefore the time inconsistent policy only makes sense
when a government has reputation for pre-commitment. Hence the credibility
of the post-crisis economic policy is of major concern. The time consistent rule
does not require reputation in this simulation. Policy rules such as the sim-
ple or optimal rules are of simple feedback form acting upon indicators, which
provide information about the achievement of target objectives. Thus, a policy
provides a simple mechanism through which it is to be revised in response to
shocks, which orset the path of these variables from their desired course. Lat-
terly the simulation exercises will try to explain the ezect of credibility, liquidity
conbstraints and ..scal policy on economic growth.

2 The Model

A challenging model for this purpose has been developed by the following au-
thors: Yaari (1965), Blanchard, O. (1985), Buiter, W. H. (1988) and Weil, P.



(1985), Levine, P. and Pearlman, J. (1992), Levine, P. and Brociner, A. (1994),
Krichel, T and Levine, P. (1995). Our model here will be closer to that of
Krichel, T and Levine, P. (1995) which was taken as a closed economy ex-
ample and applied to India. Here we will use similar setting but consider a
small open, not closed, economy. Consumers are divided into two groups: con-
strained and unconstrained households. Unconstrained households behave as
Yaari-Blanchard-Weil consumers and constrained households behave as Keyne-
sian consumers. The consumption of constrained households is equal to their
labour income but unconstrained consumers own all the ..nancial and private
physical wealth. Unconstrained consumers maximize an intertemporal utility
function, subject to budget constraint. Firms also maximize an intertemporal
pro..t function. The population growth and the labour supply is given. The
domestic country’s consumer who born in period s has the following intertem-
poral expected utility function at time t _ s and there is no uncertainty apart
from the probability of death. The aggregate utility function is determined by
Ci:s(Consumption of domestically produced good), Cijm.s(Consumption of im-
ported good), Ggi: S(Government provided domestic good), Gim.s(Government
provided imported good) and —'-'-‘-5 is the real money stock. All variables are
at time i which hs thei beginning of the period.
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where Pidenotes the price of domestic output, Mj; 1.sis nominal (high pow-
ered) money stock and the p is consumer’s pure rate of time preference.

Total consumption (Cts)includes forgone expected interest payments on
money balances and is expressed with the following equationM
Ct;s = Cdt;s"’ EtCmt;s"'(Rntil(l iT Rti l)+TRti11/4t9;ti 1)Ttt'%12 (2:2)

where E; =real exchange rate
The expected asset return (taxed) is R¢(1 j TR¢)where TRy = It(tax ratio)

Assume real returns are taxed thus the expected nominal rate is Rne(1 i
TRy) + TR, ;. where Rpcis the nominal interest rate and % = P—‘Pitpi—‘lié is
the domestic intation.

Consumption of domestically produced and imported goods is given by

Cdt;s = alCt;s; Cmt;s = az%‘é
The demand for money is given by

Mt _ (85+a6)Ceit g1
Peia (Rntj1(1 i TRy DT Rtill/‘%til)

The exante real interest rate R§ = Rp¢ i Y%gv1:t



This dizers from the real interest rate (R¢);which appears in the budget iden-
tities and refers to expost rate. because of the credibility issue this distinction
is important.

Real con'\sﬂumer wealth at the end of period t is:

Wt;S = dPtta =+ Dt;S =+ Ft;S + Kt;S (23)

where D¢i is the government debt held by domestic or foreign consumers,
Ft.sdenotes net foreign assets denominated in home country and Kq.is the do-
mestic capital stock.

All assets measured at the end of the period.

The consumer budget identity is given by CW;.s = Re;1Wei1is ¥ Wes i
Tes i Cus (2:4)

where ©X; = X; i Xtj1, Wesis the labour income, T.sdenotes taxes

Maximizing U¢.s (equation 2.1) subject to the consumer budget constraint
corresponding to (2.4) provides Blanchard (1985) results.

Expected aggregate consumption (Cg, , .,) consists of the liquidity constrained
consumer’s consumption and the non-liquidity constrained consumer’s consump-
tion.

Cirit =(1+REA i TR) i p+nCe i (P+n)(P+ WWei1+ (Ewee(1 i
TRy) i Ui Nw(2:5)

where _ is the proportion of the liquidity constraint consumers and n is the
GDP growth ratio.
In (2.5), C¢.q.cdenotes national expectat-ons of C.,,formed at time t. As-

sumed perfect foresight C¢, ;.. = Ci,;

The Government: The domestic country budget identity is given by

4?'\ft+4Dt:RtilDtil+ Gt iTt (26)
In terms of ratio
DRt = (1+Re;1i N)DRej1+ PDR i (% + ne) [EME] (2:7)

where DR = %tf-; MR = %@; and the primary de..cit - GDP ratio is P DRy
is given by
PDRt:GRtiTRt:&iL

Yt Yt
The growth rate is n; = Y—tYl:—‘llé
Solving thlg,budget identity forward on time gives the solvency constraint:
. a1 PDt+i+1 .
DR:=1i o (I+R¢ i Ne+ 1) (L +R g i Ner2) i i (AR 1 Nri+1) (2:8)

No ponzi game condition implies:



limis 1 TR e TR = O (2:9)
Assume no dynamic ine¢ciency

The debt accumulation:

DRe+1 = (1+ Re i Nei)[1 i meCae i %)IDRe + Gy i Ty (2:10)

where

%¢ = the rational expectations of infation

m¢ =proportion of infation sensitive debt (i.e. nominal long-term debt in
domestic currency)

Foreign asset accumulation is de..ned as

A4F: = R¢;1Fe;1 + TBy (2:11)
where TBy =Cl¢ i EtCmt + 15¢ i Etlmt + Gt i EtGmt

I, =Foreign investment out of domestic output.

Imt =Investment out of imported goods

In ratio form:
h i
FRy= 55 FRy;; + TBR; (2:12)

where FR; = % and TBR; = TTBtf-

Output, private sector and Investment Itis assumed that the aggre-
gate output is given by the following Cobb-Douglass production function:

Ye = K;tli lK:nztil(AtEt)li_li_z (2:13)
gtl =End of period capital stock accumulated out of domestic output
Kt ;1 =capital stock accumulated out of foreign output.

L =Exogenous labour supply

A¢ = Ag(1+ 1)! represents harrod -neutral technical change where 1 is the
productivity growth.

= ,+ , is capitals share of output .
Steady state GDP growth =n =11 +¢

Firm maximize pro..t:
P
o ewi bt (2:14)
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Single period ..rms real income is:

it = Ye T Wrele 1 lae i Eatlme (2:15)
where w¢ = real wage

Gross investment is de..ned:

Kae = (1§ H)Kgezz + lae

Kmt =1 i H)Kmnezz + It

where + = depreciation rate

Total capital stock is Ky = Kg + EtKmnt

Firm takes the R¢; we.L¢; and real exchange rate over the planning period
exogenously.

The total output is equal to total expenditures: Yy = Cyt+E{Crnt+
lgt + E¢lmt + Ggt + E¢Gme + T By (2:16)

Firms equate the net marginal product of capital to the marginal cost of
capital. From the ..rst order conditions derived from the production function:

2
Er; 1 RE; )T E(Li9)

Kdtji _ 2 and Kmtgi
Ye T R§ e Ye

(2:17)

3 The Model simulation

In this part we will be altering some parameters of the model and will assess the
likely impacts of various ..scal policies. Firstly, we will calibrate the model and
the simulation of this model using dicerent liquidity constraint levels of an econ-
omy will be carried out. This simulation will be providing further evidence for
the implications of liquidity constraints on ..scal policy. The optimal program,
which is reputational calculates the optimal policy. The program presumes that
the private sector will believe implicitly whatever policy announcement the gov-
ernment makes. Non-reputational TCT program calculates best time cons-stent
polcy. Under these two programs, simulation of optimal growth w-ll be carried
out. The eaect of the dizerent levels of D/GDP and values on growth will
be scrutinized.

Maximising the social utility is equivalent to minimising the quadratic wel-
fare loss. In our study the below welfare loss is generalised into the following



form so that it would include the tax distortions. Thus the welfare loss function
which is minimised in ACES is given by:
2 -
P - i n
Wi = iJ;o L (@1(Cesi i C)2+

1+u

®2(Geri § 9)2 + Oa(teri i D2 + @y(dewi § )2+ Os(Meri § M)? § Op(Hhri i
#2)3:1)

where t is taxes, ¢ is consumption, g is government expenditures, m is real
money balances, d is debts in terms of ratios and ¥% is the rate of intation. The
fourth term in this equation is necessary to ensure government solvency in the
strong sense that the debt/GDP ratio must be stable. The third term captures
the distortionary ecect of taxation.

The optimisation process in the ACES minimises a welfare loss, which must
be in the quadratic form, and maximises the social utility is equivalent to min-
imising the welfare loss.

The simulation of this model is carried out by using a linear software, ACES.
Linear solutions are used in the non-linear model to provide either approximately
consistent solutions, or to assist in the speci..cation of the terminal conditions
for the expectational variables required in the non-linear procedures. Thus this
model is ..rstly linearized in the region of the steady-state which we have already
found . The linearization is done by using the Taylor series approximation. It is
also convenient toexpress C, W and w as proportional derivations. For example,
for C,

czc-(i:-‘;; and forw=mﬁvﬁ“

We will be treating some of these parameters as the fundamental parameters
and some of the others as the derived parameters.

3.1 The summary of Calibration.

Our calibration strategy begins by calibrating the steady state values of selected
variables. These variables are presented below in the summary of calibration
such that the government expenditure, capital stock and debts are taken as
the ratios of output. The deep parameter values such as p are chosen by cali-
brating the steady state values of selected parameters. There are a number of
studies which have estimated consumption functions with liquidity constraints.
We have taken 0.72 for the proportion of liquidity constrained consumers from
the Turkish example. This estimate, as we have discussed dizers for dicerent
economies and is rather higher for LDC’s therefore we will examine some dicer-
ent levels of _ in our simulation analysis. Some of our fundamental parameters’
steady state values are taken from State Institute of Statistics (SIS) data source
of Turkey. Our microeconomic foundation model in which consumer maximise
utility and producers maximise pro..ts, is consistent with observed data. The
rates of return, i.e. R+z, is equal to 0.17 which is the real interest rate plus the
depreciation rate. The average probability of death per year is taken as 1/40,



as it is consistent with Turkish life expectancy. The OECD ..gure for K/GDP
average is taken as 2.5. The rest of the parameters and sources are presented

in the summary of calibration as follows.

The model parameters are divided into two groups; fundamental parameters

and the derived parameters. These are as follows:

__ Fundamental parameters and their source: 1. Marg. prod. Capital
R + + = 0.17 Turkish average reel rates of interest for 1990-2000, SIS.
2. p= U/life-expectancy for working age = 1/40 (Average life expectancy of

last 3 decades in Turkey, SIS)
+ = 0.07 (Average of 1990-2000, SIS, Turkey)
~ =0.30ECD

=0.72 (Vaidyanathan, G. (1993)Turkey)

=0.2 (Average of 1990-2000, SIS, Turkey)
2.5 OECD

=0.6 (Average of 1990-2000) SIS, Turkey)

9. % =2 ( Average population growth, 1965-2000, SIS)
10. n =4 ( GDP growth, 1990-2001, SIS

11. DIS 0.95 (Myopic government, assumed)

© N o0k

S<IU HXHOI"

=0:8

<ol

Derived parameters 12.Y§ =1i

13& =RR + &:=0:26

_ R(l = Y)(l Y+ W=y ((R2ip?) _
14. “__ 1iG= Y)(l.l>)+W Y (. R+,;R) = 0041
15. % = 4:429
16. % = 0:921
-y B
17. &— = 0816
18. & = 0:645
19. & = 0:806
20. & =0:194
21. i(ﬂ-&% = 0:908(Government discount rate).
22. C =100 23. g = 100 2. t= 23
25. d = {60 26.® =1 27®2—--—025
C=
28. ®3 = 0:1 29. ®, =0.1

If DIS = 1, in the equation, then the government in emect chooses the same
discount factor as the private sector. If DIS <1 , then the government is more

myopic.

These are the steady state values of our model parameters.

examining the deviations of these values.

We will be



3.2 Simulation Results.

Two types of policy rules are provided by the package: the optimal rule requires
reputation for precommitment and the dynamic programming time consistent
rule which does not require reputation. The outcome of the model under these
rules is examined. Firstly we tested the stability of our model with rational ex-
pectations. The program computed the eigenvalues of the system and reported
that saddlepath property holds. When saddle path property held then the pro-
gram computed the trajectories of all the model variables for the required 30
years time period. Figures 1 - 8 present these trajectories of D/Y, C/Y and y
under dizerent levels of liquidity constraints with two policy rules. A number
of features of these results are worthy of comment. With consideration of the
two policies, i.e. TCT and OPTIMAL, under four dicerent levels of liquidity
constraints, i.e. 0 and 0.7, no matter which policy is implemented, dicerent
liquidity constraints create dizmerent trajectories for the selected variables, i.e.
C, D/Y and y. The greater the liquidity constraints, the bigger the deviation
from the baseline steady-sate values of these parameters. The highest devia-
tion from steady-state values can be seen in the ..gure for y. These trajectories
clearly show that liquidity constraints matter. In the ..nal stage we imposed
some parameter changes, i.e. variations of lambda and a change on tax ratios.
We also examined the results under permanent or temporary shocks. The tra-
jectories are always given in terms of displacements from the initial equilibrium.
When shocks were permanent then the program calculated the new equilibrium
values and also provided the new welfare losses for a particular time period. In
the case of OPTIMAL the private sector believes the government’s announced
policy. The program works by minimising the welfare loss function, which we
presented in equation 3.1.

An examination of the trajectories in ..gures (1) - (8) highlighted that the two
dicerent policy regimes; TCT and OPTIMAL, are very similar under dicerent
levels of liquidity constraints. However, higher is the level of liquidity constraint
consumers, bigger is the fuctuations in output after shocks. Hence a higher
means that the supply shocks cause more instability and bigger fuctuations
compared to the lower levels of liquidity constraints.

The higher the lambda values, the bigger the fuctuations. As a result, a
higher proportion of liquidity constrained consumers brings more instability be-
cause, as we argued previously, the reaction of these consumers to any shocks
would be greater compared to non-liquidity constrained consumers. Higher
liquidity constrained consumers imply lower capital stock and the ecect on in-
terest rate is smaller. If lambda is greater, TCT and OPTIMAL outcomes dicer
greatly. This indicates that the reputational policy is even more important for a
country such as Turkey. However, if, for example, , = 0, TCT and OPTIMAL
results are very close. This is because, as was argued in Levine and Holly (1987),
time inconsistency arises from the private sector. The Yaari-Blanchard model
with liquidity constrained consumers increases the time inconsistency due to the
behaviour of private agents. The behaviour of forward looking agents however
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is more certain as was the case in the original model.

The TCT program uses the dynamic programming solution assuming that
government has no reputation and simulates a particular policy over time. In
all programmes trajectories are given for all variables and long run values only
calculated when shocks are permanent. We have ..rstly run the model with
original speci..cation , i.e. with the calibrated parameters in the calibration
summary, the _ value is equal to 0.72 for two policy regimes. The variables are
in percentages and measured as deviations about the original steady-state. For
example where R = 0.10 in the calibration.

The ..rst simulation is about the levels of various liquidity constraints under
dicerent policy rules. The second is a ..scal policy exercise in which there is a
10 percent increase in government debts ( an increase in D/Y). This increase
is also examined in the case of direrent liquidity constraints. Finally, in order
to examine the temporary and permanent ..scal shocks under various levels of
liquidity constraint a temporary shock is introduced to the system.

Figures show the exect of the liquidity constraints. We examined the range
of liquidity constraints by altering the initial value of , = 0.72 for two policy
regimes, i.e. optimal, and TCT. A higher proportion of liquidity constrained
consumers in an economy causes higher welfare losses and this result does not
change under the two dicerent policy rules. Under the optimal control , repu-
tational and time consistent rules; higher lambda requires a higher steady state
level of taxes and higher capital /GNP ratios. The dicering proportions of lig-
uidity constrained consumers also azects interest rates ( R ) and the output (
y ). If an economy has a higher level of interest rates then this gives a higher
proportion of liquidity constrained consumers and a lower output level because
higher interest rate leads to a lower investment hence lower output.

An important point is that when the liquidity constraint is higher, such as
0.7, as in the case of optimal control rule with reputation, the Yaari-Blanchard
consumer’s consumption is not decreased as much as the decrease on the lig-
uidity constrained consumers, under the imposed tax increase. When a policy
authority imposes a higher tax ratio, the ecect of this ..scal change very much
depends on the proportion of liquidity constrained consumers. Most of the
decrease in consumption goes to the liquidity constrained consumer’s consump-
tion. However, it is possible to argue that the speci..cation of tax, i.e. instead
of income tax, a VAT, may change the result further, against the liquidity con-
strained consumers. A similar eaect can be observed in the time consistent
regime.

If the proportion of liquidity constrained consumers is higher, such as 0.7
( this is the case for most developing countries and Turkey) then ..scal policy
is more ecective. This result clearly indicates that ..scal policy is more impor-
tant for underdeveloped countries than for developed countries with developed
consumer credit markets. The proportion of lambda makes a dicerence for the
outcome of a ..scal policy.

11



Optimal Rule

=0

lam:

lam=0.2
0.7

lam=

©
=1

4

0

14

-24

3
-4 4

-54

Time

Figure 1:

TCT Rule

lam=0

lam=0.2
lam=0.7

@©
N

0
«

N}
N

=)
=1

©
=1

™
A

o
—

~

<

14

-24

-54

Time

Figure 2:

12



Optimal Rule
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TCT Rule
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Figure 4:

One long standing argument is that if an economy consists mostly of per-
manent income consumers, in this case the Yaari-Blanchard consumers, then
temporary shocks should not acect the level of aggregate consumption to a
great extent.

In the case of higher liquidity constrained consumers, the temporary shocks
may provide less welfare losses. By comparing the previous tables there is a
signi..cant diserence between temporary and permanent shocks for the welfare
loss criteria. Fiscal policy certainly acects aggregate consumption regardless of
the shocks, whether temporary or permanent, which contradicts Barro’s (1974)
argument because probability of death is not zero and some consumers are
liquidity constrained .

It may be concluded that in an economy, such as a developing country’s
economy, temporary ..scal shocks can provide smaller welfare losses compared
to the economies which have less liquidity constrained consumers.
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TCT Rule
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Optimal Rule
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Figure 8:

These results coincide with a long standing argument that temporary shocks,
in a highly liquidity constrained economy, can provide less welfare loss compared
to the permanent shocks while these shocks may not be very esmective in the
economies which have a lower proportion of liquidity constrained consumers.
This proportion, _, clearly acects the outcome of any ..scal policy. As we argued,
..scal policy even more important for an economy which has a high proportion of
liquidity constrained consumers. Furthermore, as ultimate objective, the eaect
of government expenditure, taxes and in particular government debt on long-run
growth is a prime concern for the Turkish economy.

4 Optimal Growth

The key question is that the ecect of Debt/GDP and liquidity constraints on
optimal growth. We have examined the ecect of D/Y and _ on growth and
concluded that the higher is the , lower is the level of optimal growth for
dioerent levels of tax ratios. Furthermore higher is the debt/GDP ratio lower is
the optimal growth rate is. Currently high level of debt/GDP ratio for Turkey
may indicates a lower optimal level of economic growth in the long run. These
results con..rmed Krichel and Levine (1995) results for India.

5 Conclusion

The central theme of this paper is to examine the liquidity constraint, ..scal
policy, credibility and economic growth. In this simulation study, various levels
of liquidity constraint in an open economy are examined for dizerent forms of
policy regimes.
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In this paper we ..rstly compiled the model for open economy of Turkey.
Secondly, we discussed the various policy implications under dicerent rules and
dioerent policies. It was not possible to present all simulation outcomes here,
we summarised some of these in the simulation results section.

The reputational and the time consistent regimes lead to quite dicerent
outcomes. The results of the simulation certainly suggests that for an open
economy both, ..scal policy and the taxation rate matter. Temporary ..scal
shocks, compared to permanent shocks, are more important in the case of high
liquidity constraint case. Fiscal policy amects the two groups of consumers in
dicerent ways. As in the case of high liquidity constraint, the excect of ..scal
policy is higher compared to the lower liquidity constraint case. Our simulation
results certainly suggest that the higher debt/GDP ratio means lower levels of
optimal growth. The higher the proportion of liquidity constrained consumers
is, the lower the optimal growth but the ecect of _ on economic growth is small.
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