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Abstract

The present paper aims at describing some key elements of the new classical theory-
related model, namely the Real Business Cycle, mainly describing the economy from the
per spective of a perfectly competitive market, characterised by price, wage and interest rate
flexibility. The rendered impulse-response functions, that help us in revealing the capacity of
the model variablesto return to their steady state under the impact of a structural shock, beit
technology or monetary policy oriented, give points to the neutrality of the monetary entity
decisions, therefore confirming the well-known classical dichotomy existing between the
nominal and the real factors of the economy.
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Introduction

The new classical theory, one of the latest reference
points of the tumultuous history of economic
thinking, inherited several features of the incipient
pure classica conception and of the subsequent
neoclassical one, while creating its own way to the
modern  economic analysis. If the early
predecessors of the new classica economists
provided them with a clearly defined vision on the
dichotomy between the real and the nominal factors
of the economy or on the perfect competition
manifested within the considered markets,
involving a high degree of flexibility at the level of
prices, wages or interest rates, and the
neoclassicists came with a macroeconomic study
based on the aggregation of the microeconomic
decisions of the rational representative agents, the
new classicists mainly focussed on the determinant
role of technology in impacting on the economic
evolution.

The new classicism gave birth to the Real Business
Cycle (RBC) model, characterised by this theory-
related distinctive elements, such as the economic
agents’ rationality, reflected by an optimum, well-
grounded reaction to the rea shocks on
preferences, productivity or public acquisitions, the
dynamic Walras general equilibrium-based analysis
of the economy, considering the rationa as
opposed to previous adaptive expectations of
economic agents, or the neutral role of the
monetary policy decisions in exerting influences on
the business cycle fluctuations.

1. The Real Business Cycle M odel

The basic RBC model, rendered for the first time
by Kydland and Prescott (1982), and exemplified in
this paper by a simplified version of the variant
constructed by Gali (2008), starts by maximising
the satisfaction of the representative economic
agents on a perfectly competitive market with
flexible prices.

Households pursue to maximise their utility
function:

E,» b'U(C,N,) (1)
t=0

where E, isthe expected value, at time 0, b , the
subjective discount factor, U , the utility function,
C, . the consumption, at timet, and N, , the labour
hours, at timet

under the budget constraint:

P,xC,+Q, xB, <B_; +W, x N, —-T, 2

where P, isthe price of the consumption good, W, ,
the nominal wage, B,, the one period zero-coupon
bond, at time t ,Q,, the price of bonds, T,, the

agreed value of incomes (i.e: dividends) and
expenses (i.e: fees), at timet
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Each bond is deemed to produce, on due date, an
income amounting to 1 m.u.

We analyse the case when households deviate from
the initial optimum schema, by adjusting the
consumption and the number of labour hours

(dC,,dN, ), ceteris paribus:
U..dC, +U,dN, =0 (3
where U, is the derivative of the utility function

in relation to consumption and U _ . , the derivative

nt?
of the utility function in relation to the labour
hours:

PdC, =W,dN, (4)
We obtain the optimum condition:

U W,
_Znt _ TR (5)

U R
We also consider the case when we reallocate the
consumption between t and t+1 (dC,,dC, , ), the

consumption related to other periods and the labour
hours remaining unchanged:

U, dC, + b x E U, ,,dC,.,}=0 (6)

PH1><CH1+QH1X Bt+l =
By +WixN =T, -R xC, +

()
Q
+Vvt+1 x Nt+l _Tt+l
R
I:¥-¢—ldCt-¢—1 = __dCt (8)
Q
The optimum condition becomes:
U.ga P
Qt=bx5{°—‘”x—t} ©)
Uc,t Pt+1
By using a Bernoulli utility function:
leg Nl+j
U(C,N)="t———— (10)
1-g 1+j
we get the optimum conditions:
P W
CIN{ =— 11
T =g (1D
Cu) P
=b x S P 12
Qt E[ ( Ct J Pt+l ( )

The log-linearization of equations leads to:

gxC +] xNn, =W, — p, (13)
1 .

G = Et{cwl}_gx ('t - Et{pt+l}_ r) (14)

with
¢ =1logC,



n, =log N,
W, = logW,
p, =log R
i, =—logQ
r =—logb

P
Et {pt+l} = IOg Et {P_t}

t+1

The demand for real balances, in its log-linear
form, isrepresented by:

m, — p; =Y, —h xi, (15)
where h is the interest semi-elasticity of money
demand, with h >0

We assume the hypothesis of a representative firm
with a Cobb-Douglas production function:

Y = AxNT (16)
where A isthe technological level

Firms pursue to maximise their profit:

Max{Pr} = Max{PR, xY, - CT} (17)
with
CT =W, x N, (18)

where Pr isthe profit and CT the tota expenses
of the firm
We get the optimum condition:;
%z(l—a)xAx N2 (19)

t
which, by log-linearization, becomes:
w - p =logll-a)+a —axn (20
where a, =log A, it evolving exogenously,
according to a stochastic process
At equilibrium, by ignoring, for simplification
purposes, certain variables such as investments,

governmental acquisitions and net exports, we
obtain:

Y, =C, (21)
becoming, by log-linearization:
Yy =G (22)

Combining the household and firm optimality
conditions, we get:

N, =Y pa X8 +U, (23)
Vi =Y ya X & +(1—a)><uy (24)
where

l_
y na = g

gx(1-a)+a +]j
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log(l-a)
T gx(l-a)+a +j
3 1+j
y 2 gx(l-a)+a +j

n

u, =(1-a)xu,

By using equation (14), we determine the real
interest rate, starting from the Fisher equation:

= it - E{pt+1} (25)
and arriving to:
n=gxE {AYt+1}+ r (26)

Considering the variation of Y, , based on equation
(24), werewrite I, :

r=9gxy ya X Et {Aat+l}+ r (27)

We aso may assume that the Centra Bank
determines the nominal interest rate based on the
following monetary rule:

=1 +f, xp, (28)
withf >0

or, considering equation (25)
foxpe=Efpaf+h (29)

where f, =1, —r

Finally, we determine the real wage, by resorting to
(20):

Wy =W, — P (30)
Wt =y wa x at +uw (31)
where

g+]
Y wa =

gx(l-a)+a +j

logli-a)<[p=6-a)+j ]
gx(1-a)+a +]

w

2. The Mode Impulse-Response Function
Analysis

The impulse-response function (IRF) is designed
for rendering the reaction of the model variables as
result of the occurrence of a structural shock, acting
like a brief input signal at the level of the economy.
More precisely, the IRF describes the response of

the generic X; ¢ variable to the impulse given by

the €, shock, all other t or t-n variables being
held constant, and takes the following form:

IRE = Ditss

e]’t
In order to perform the IRF analysis and to obtain
the related results, we have calibrated the model
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parameters, according to the related literature,
starting from the steady state of the observed
variables or considering the specific level of items.
Thus, the production elasticity in relation to the
capital share (A ) is set, asin the study of Almeida
(2009), to 0.323. According to Andrés et al. (2006),
the subjective discount factor (b ) directs towards

the threshold of 0.992, closely compliant with
Smets and Wouters (2003), who provide the same
with a value of 0.999. The sensitivity of the
Central Bank with respect to inflation (f , ) and the

elasticity of labour supply (j ) are established to

1.5, respectively to 2, based on Almeida et d.,
(2008). Finally, the risk aversion coefficient (g )

receives the unit value and the elagticity of the
money demand with respect to the nominal interest
rate (h ) amountsto 4.

The equations subject to implementation, among
the ones rendered above, were as follows: (11) - the
consumer wage-related first order condition, (12) -
the Euler equation of consumption, the money
growth equation resulting from (15), (16) - the firm
production function, (19) - the firm wage-related
first order condition, (21) - the market clearing
condition, (25) - the real interest rate equation and
also the AR(1) process of the technology shock

The output rendered in Figure 1 and Figure 2 was
generated by resorting to the Dynare tool, version
4.3.0.,, of Matlab 7.11.0.

The related figures reveal, as expected, the
difference between the technology shock and the
monetary policy shock in affecting the real
economic variables.

If the model variables. output, consumption,
inflation, nominal and real interest rate and money
growth deviate from their steady state when the
economy is hit by a sudden technological change,
returning afterward to equilibrium by the end of the
40-period analysis, more exactly after 35 periods,
save for the last one which recoversitsinitial status
in about 13 periods, the modification occurred as
result of some monetary policy decisions remains
practically imperceptible, the equilibrium being
recovered somewhere around 2.5 periods. We
should mention that the impul se-response functions
are exclusively displayed when the variable
reaction exceeds 1e-10.

This result finally suggests what we had assumed,
in fact, to empirically demonstrate, namely that on
a perfectly competitive market, as the one
considered in the new classical theory, the
monetary authority has no decisive role in
influencing the real economic life.

Conclusions

This study was designed as an incursion into the
new classical theory and its associated Real
Business Cycle model, its main purpose being that
of outlining, theoretically as well as empiricaly,
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the irrelevance of the monetary entity actions in
disturbing the decisions of the economic agents.

As both the model equations and the impulse-
response functions described above revealed, and
in compliance with the generaly accepted
characteristics of the new classica theory, the
dynamic evolution of the equilibrium of
employment, production and real interest rate is not
dependent of the monetary policy, in this simple,
basic model the real variables varying only in
reaction to technological changes, the latter being
the only decisive influence force at economic level.
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Figure 1. Reaction of the model variables
to the technology shock
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Figure 2. Reaction of the model variables

to the monetary policy shock
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