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Abstract: This study attempted to calculate the government’s fiscal policy index in the Tranian economy using
the quarterly data from 1988-2012 in a model consisting of a combination of the Factor-Augmented Vector
Autoregressive (FAVAR) and the Time-Varying Parameter (TVP) models. In this modeling, the variables of GDP
growth, investment growth, inflation, exchange rate changes, private consumption expenditure growth and the

government’s fiscal policy entered the model as latent variables. Based on the results of the study, it was found
that the proposed model led to better accuracy in modeling the Tranian fiscal policy index compared to the
two-stage FAVAR Model proposed by Doz and the Principal Component Analysis (PCA) Model.
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INTRODUCTION

In experimental studies, there is no consensus on the
effects of fiscal policy. The results of different studies
indicate different effects of fiscal policy on the
macroeconomic variables in the developing countries.
With the publication of Giavazzi and Pagano (1990), the
subject of the efficiency of fiscal policy entered a new
stage and the non-keynesian effect of fiscal policy was
stressed in different studies. Based on the results of the
prior research, the adoption of a contractionary fiscal
policy may have an expansionary effect on consumption,
mvestments and/or production (Giavazzi and Pagano,
1690, 1996; Perott, 1999, Giavazzi et al., 2000). Scme
of the studies rejected the non-keynesian effect of fiscal
policy (Hjelm, 2002; Schelarek, 2005). Since 1990, most
studies conducted examined the effects of fiscal policy in
the industrial nations, the results of which cannot be
certainly generalized for the developing nations and there
15 no robust evidence supporting these results m such
countries (Giavazzi et al., 2000, Schelarek, 2005). Based on
the experimental literature, main reasons for the lack of
agreement on the efficiency of fiscal policy in different
time and space circumstances can include interruptions in
the identification, decision meking, implementation and
the efficiency of fiscal policy. According Stock and
Watson (2008), one of the main problems of the previous
models was that they could not provide a proper analytic
framework over time. The theoretical and experimental
literature indicated that one cannot study the efficiency
of fiscal policy without the key features the general

atmosphere of the national economy; therefore, the linear
models show a weakness in examining the effects of fiscal
policy.

This study made use of the Factor-Augmented Vector
Autoregressive (FAVAR), proposed by Bemanke et al.
(2005) and the Time-Varying Parameter (TVP) models
together to calculate the fiscal policy index. Different
econometric models have been introduced in order to
assess FAVAR and TVP-FAVAR Models (Bernanke and
Mihou, 1998; Korobilis, 2009, 2013). Due to the large
volume of programming, 1t 1s difficult to calculate such
assessment methods (Bayesian Models used m the
Markov Chain Monte Carlo (MCMC). Therefore, new
experimental studies have used the Kalman Filter and
other filtering algorithms in order to assess the models.
The TVP-FAVAR Model in this study is a new algorithm,
which 13 an expansion by Doz ef al. (2011). It used the
variables of GDP growth, investment growth, mflation,
exchange rate changes, private consumption expenditure
growth and the government’s fiscal policy m order to
model the Iraman economy. It also used the determming
variables of the government’s fiscal position in order to
assess the latent variable of fiscal policy.

MATERIALS AND METHODS

TVP-FAVAR Model: The TVP-FAVAR takes the form:

t

=c B, Ht“}r ..+B,, ﬁt'p}re
t—1 t-p

X, =AlY, +?Lfft +u, Ht}
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With:
;\'t = ;\'t—l +Vt
B = B,

where, ) - (). (7)) and B, = (<., vee(®, ), .. vee(®, ;) and
the latent factor. All ersrors in the equations above are
uncorrelated over time and with each other, thus having
the following structure. We write the TVP-FAVAR
compactly as:

X, = zA,tu, u,~N(0, V,)
z, =z, B+e, £~N(0,Q,)
B, =B.tn, Nn~N(O,R,)
Ay = Ay 0, 0N(0, W)

where, 4, = (A7, A%). Note that as speciOed in the body of
the study, we identify AL by setting its first element to 1
and this restriction is maintained at all time periods. We
also use notation where f, 1s the standard principal
components estimate of f based on x, (using data up to
time t), =z =[y/f]and7 =y |, if is a vector then is
the a , th element of that vector and if A; , 1s a matrics
AL ds s (4, 1" The algorithm below
requires priors for the mitial states. We make the
relatively diffuse choices 0~(0,100), f;~(0,10), A,~{(0, T),
By~(0, I). For the EWMA estimates of the error
covariance matrices, we 1imtialize them  with
¥, =01xT,Q, = 0.1xL, R, =10 *xTand W, =10 °xI.  Note that
setting R, and W, to small values is motivated by
the fact that R, and Q, control the degree of evolution in
the coefficients. Even apparently small variances such as

element.

107° will allow for a large degree of coeficient variation in
a relatively short time period.

The algorithm extends the one derived by Doz ef al.
(2011) to the TVP-FAVAR and mvolves two main steps
which are repeated fort=1, ..., T.

Step 1: Conditional on f;, estimate the parameters in the TVP-FAVAR.

Step 2: Conditional on the estimated TVP-FAVAR parameters fiom Step
1, use the Kalman Filter to produce an estimate of f; which is used as our
FCL

Step 2: Requires no additional explanation, being just a standard application
of Kalman Filtering in a state space model. We provide exact details of Step
1 here.

Step 1: Involves using the priors/initial conditions above for t = 0 vahies
and then for t =1, ..., T proceeding as follows: 1: calculate the residuals for
the state equations .; and Gy, using the equation:

2: Estimate the state covariances R, and W, using:
R =w;R, +{1-K;)n._ N,

W=k, W, +(1-K,)0_ 0,

3: Calculate the quantities in the Kalman filter prediction equations for and
given information at:

A
AN lqu 4 2t|t-1

B
B, "’N{Bqn * 2 t|t-1}

Where:

i A
Ay = Ay and Eth, 1 Et -1t~ 1"

WI and ﬁ’m-l = ﬁ’H\t-l aﬂdZ P - 2 4 + ﬁ‘

-1 “~t-1t-1

4: Compute the measurement equation prediction errors as:

U =% — Xy
€ =2, 74y,
where, Rt =% Ay, md 7, =z_p, . 5 Estimate the measurement

. t =1~ . . .
equation error covariance matrices, (; and V, using EWMA specifications:

I
g
+
—_
A
—
rl‘: ?

=3

6: Update A; ; for each i=1, ..., n from:

)“n - N()H,t

g
t Su, t|t)
Where:

Y P
}\'J,l\t = }"1, t\trlJrZ,m,th (V| +z, Zu,quft)

3 3 LR AN v s L
Eu,qu_Emp,fzzn,qnzl [ En,qnzl ZEu,anl

Update the estimate of [, given information at time t using:

Bt - N(th: Sat)
Where:

\ N ooyl A
Bt\t - Bt\m-l +S[13\1 Zi (Qt+zt—l Stﬁ‘t ZH) (Zt “Z, Bt )

Sﬁ

_ghb By Ny gfb 3 o yls gB
g1~ Sy~ Sy 2 (Q+z,,84,2,) 2,8

t1 7 tt-1 tt-1
RESULTS AND DISCUSSION

This study used the quarterly data from 1988-2012
related to the varables of GDP growth, investment
growth, inflation, exchange rate changes and private
consumption expenditure growth as the main variables.
Moreover, the variables of the government’s current
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Fig. 1: Assessment of the latent variable of government’s

expenditure growth, the government’s civil construction
growth, o1l revenues, the government’s tax revenues and
its other revenues entered the TVP-FAVAR Model in
order to calculate the latent variable of the government’s
fiscal policy. All the variables were extracted from the
Central Bank. After assessing the TVP-FAVAR Model
using MATLAB and using two mterruptions in the
model’s endogenous variables, the results of the analysis
of the Impulse Response Function (IRF) of the variables
as a result of the shock on the latent variable of the
government’s fiscal policy were presented up to 10 steps.
The results of the assessment of the latent variable of
government’s fiscal policy using the TVP-FAVAR
Model, the two-stage FAVAR Model proposed by
Dozetal (2011) and the PCA Model are presented in
Fig. 1.

CONCLUSION

The increase in the calculation capability of the new
computers has led to the development of new models
with accurate assessments at different pomnts in time
(Koop and Korobilis, 2013). Most studies conducted in
the recent vears m the area of the effects of the
determining conditions of the national economy on the
relationships of variables have used the TVP and the
MCMC (Nakajima et al., 2011). This premise has been also
taken into account in this study; the calculation of the
government’s fiscal policy index within the framework of
the general atmosphere of the national economy was done
based on the Stock and Watson (1996, 1999, 2007, 2008)'s
method. The results of the study showed the robustness
of the TVP-FAVAR Model i the calculation of the
financial development index. Based on this, a framework

is provided for using the proposed model for analyzing
and calculating the effects of the financial development
index n the future studies.
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