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Abstract
This paper aims to investigate cyclical variation of government spending multiplier for Turkey
over the period of 1990:q1-2015:q4. We use a time series model, namely local projection method,
to estimate the variation in the …scal multiplier under two di¤erent regimes: low and high growth
regimes with respect to long-term economic growth. In line with the literature our results con…rm
that the e¤ectiveness of …scal policy enhances at times of low growth compared with times of
high growth. Turning to the components of government spending, we …nd that the magnitude of
government investment multiplier is larger than that of government consumption multiplier in both
regimes. This evidence supports the view that an expansionary …scal policy via public investment
has a profound e¤ect on output compared to public consumption. However, we …nd an evidence that
the in‡uence of government consumption on GDP increases substantially at times of low growth.
All in all, we suggest policymakers to use public investment rather than public consumption in order
to stimulate the economy during economic expansion and prefer to increase public consumption at
the times of economic slow down.
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Introduction

State-dependent features of …scal multiplier has been the focus of the …scal studies since the onset
of the global …nancial crisis in 2007-2008. This is because there is no consensus on size and even
sign of …scal multiplier and there are various factors that a¤ect the output responses of …scal policy
shocks. As a result there is a growing body of literature that investigate the e¤ect of country, time
and episode-speci…c characteristics on the magnitude and direction of …scal multipliers1 . This paper
contributes to this literature by investigating the cyclical variation of …scal multiplier in Turkey.
The …scal studies regarding with …scal multipliers utulize three main methodologies to measure the
size of the …scal multiplier, namely macroeconometric forecast models, time series models and DSGE
models2 . Previous studies based on linear VAR and linearized DSGE models remain insu¢ cient to
account for state-speci…c features of …scal multipliers3 . Therefore, the recent studies in the …eld of …scal
multiplier consider the possibility of a non-linear relationship between the size of the …scal multiplier
and the state of the business cycles. Many authors, among others, Baum and Koester (2011), Auerbach
and Gorodnichenko (2012, 2013, 2014), Arin, Koray and Spagnolo (2015) argue that the size of the
…scal multiplier varies with the state of the business cycle and they …nd that the size of …scal multiplier
is high at times of recession compared to the periods of expansion. On the other hand, in contrast
to these …ndings, Ramey and Zubairy (2014) and Alloza (2014) claim that size of the …scal multiplier
diminishes during the periods of recession. Within the non-linear VAR framework (regime-switching
VARs), three main tools are being used in the literature, namely threshold VAR (TVAR), smooth
transition VAR (STVAR) and Markov Switching VAR (MSVAR) to take into account state-dependent
e¤ects of …scal policy4 . Besides, we observe that local projection method has recently gained great
attention in the …eld of …scal multiplier, following the studies of Auerbach and Gorodnichenko (2013)
and Ramey and Zubairy (2014).
The size of …scal multiplier is not only determined by the state of the business cycles but also
by other factors such as the nature of …scal shock, the type of exchange rate regime, degree of trade
openness, the size of automatic stabilizers, the state of public …nance, health of the …nancial sector and
the implementation of monetary policy5 . Hence, it might be important to investigate the sensitivity
1

See Blanchard and Leigh (2013) about this issue.
One may …nd detailed information about these models and comparison of their advantages and inadvantages in
Whalen and Reichling (2015).
3
In the VAR context there are several papers which solve the identi…cation problem of …scal policy shocks in a di¤erent
manner. These are SVAR approach (Blanchard and Perotti (2002)), sign restriction approach (Mountford and Uhlig
(2008)), recursive approach (Fatas and Mihov (2001) and Favero (2003)) and narrative approach (Ramey and Shapiro
(1998), Edelberg et al. (1999) and Burnside et al. (2004)). Within the DSGE framework, see Coenen et al. (2012) for
the model-based estimations of …scal multipliers.
4
While Baum and Koester (2011), Batini et al. (2012) and Baum et al. (2012) use threshold VAR, Auerbach
and Gorodnichenko (2012), Hernandez de Cos and Moral-Benito (2013) and Herbert (2014) use STVAR technique for
estimating …scal multiplier. On the other hand, Ko and Morita (2013) and Arin, Koray and Spagnolo (2015) can be
given as examples of MSVAR technique.
5
See Batini et al. (2014) for more information about the determinants of …scal multiplier.
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of …scal multiplier to these parameters as in Corsetti et al. (2012) and Ilzetzki et al. (2011). While
Corsetti et al. (2012) measure the sensitivity of …scal multiplier in three dimensions, namely, exchange
rate regime, health of the …nancial sector and state of the public …nance, Ilzetzki et al. (2011) examine
the e¤ects of …scal policy on output by categorizing countries based on their development level, their
debt level, degree of trade openness and the type of exchange rate regime. Moreover, Christiano et al.
(2011) analyze the e¤ectiveness of …scal policy when monetary policy at zero lower bound and Alloza
(2014) explores state dependent features of …scal multiplier under periods of low and high uncertainity
as well as periods of booms and recessions.
This paper aims to estimate cyclical variation of government spending multiplier for Turkey based
on time-series data over the period of 1990:q1 - 2015:q4. We use local projection method to measure
the e¤ectiveness of …scal policy under two di¤erent regimes: low growth and high growth regimes.
The motivations behind this paper can be explained as follows: First of all, an upward trend in the
government spending to GDP ratio and its contribution to the growth rate make the transmission
mechanism of …scal policy an interesting topic to analyze. Secondly, it is argued that an expansionary
e¤ect of government spending may vary with di¤erent growth regimes (high & low growth regimes).
Therefore, it is crucial to know when …scal policy is an e¤ective tool to stimulate the economic activity.
Finally, gauging the size of government consumption and government investment multiplier enables to
evaluate the role of components of government spending. We are particularly interested in assessing the
role of public consumption and public investment during the high-growth period and the low-growth
period.
There are few studies which tend to estimate the size of the …scal multiplier in Turkey. Çebi
(2010, 2016), Şen and Kaya (2015) calculated the magnitude of the …scal multiplier using a linearmodel. To the best of our knowledge our paper is the …rst one that contemplates a non-linear model
which assumes that size of the …scal multiplier may di¤er under di¤erent growth regimes in Turkey6 .
Moreover, we apply the local projection method which is a technique recently used for measuring size
of the …scal multiplier in the literature. What is more, we use quarterly data covering the period
1990:q1 through 2015:q4, which is longer than other …scal studies on the Turkish economy.
The main …ndings of the study can be summarised in the following manner: Timing of …scal shocks
matters for size of …scal multiplier with the …nding of higher (lower) government spending multipliers
at times of low (high) growth. Put another way, in line with most of the studies in the literature,
we …nd that an increase in government spending at the times of low growth has a profound impact
on output compared to an increase in government spending at time of high growth. Turning to the
components of government spending, we get similar results for the strengh of public consumption and
6

Berument and Do¼
gan (2004) examines the asymmetric e¤ects of government spending shocks on the macroeconomic
variables for Turkey. However, the aim of their study, the de…nition of government spending they used and the methodology they applied di¤er from our approach. They are particularly interested in whether the e¤ects of expansionary and
contractionary …scal policy on economic outcome will be asymmetric.
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public investment multiplier in a low growth period. A comparison of two components of government
expenditures reveals the fact that government investment expenditures are more e¤ective than government consumption expenditures in boosting output in the high growth regime. Moreover, government
investment has a stronger impact e¤ect than consumption expenditures in the low growth regime and
this strong impact continues until the end of the …rst year.
This paper is structured as follows. Section 2 provides an overview of …scal policy in Turkey.
Section 3 describes the data; Section 4 outlines the local projection methodology; Section 5 presents
estimation results of the study: impulse response analysis and size of government spending multipliers;
Section 6 devoted to robustness analysis; Section 7 concludes the study.

2

Fiscal Policy in Turkey

The Turkish economy has undergone major changes in …scal policy, in line with the economy, since
1990. Most importantly, the period between 1990 and 2015 can be divided into two sub-periods marked
by the banking crisis in 2001. Before the crisis the Turkish economy was relatively fragile in terms of
growth and su¤ered from high in‡ation and worsening debt dynamics. It was widely accepted that
the high budget de…cit was the main source of economic problems in this fragile period. Following the
crisis the Turkish economy exhibited a solid economic performance with improving budget control,
sustainable economic growth and lowering in‡ation rates.
Following the deep …nancial crisis that occurred at the beginning of 2001, a comprehensive stabilization programme "Strengthening the Turkish Economy" was put into e¤ect in Turkey. It was
conducted under a ‡exible exchange rate and an informal (implicit) in‡ation targeting regime, underpinned by the coordination between …scal and monetary policies. With successfull implementation
of the programme Turkey entered into a new phase, which is called sound period, due to notable
improvements in …scal stance (high primary budget surpluses and low debt ratios) and lower in‡ation
rates. The only exception when the economy contracted sharply in the sound period was the aftermath
of the global …nancial crisis in 2008. To eliminate the negative e¤ects on the domestic economy, some
…scal and monetary measures were taken. On the …scal side, in parallel with some countries, Turkey
gave more importance to economic stabilization and implemented a countercyclical …scal policy at the
time of the recession by temporarily decreasing taxes and increasing government spending. As a result
of expansionary …scal policy, budget de…cit and debt stock markedly increased in 2009. However,
the deterioration in the …scal indicators was short lived due to the quick recovery from the recession
(high growth performance in the period of 2010-2011) and removal of the temporary tax reduction
measures.
Figure 1 displays the pattern of government spending to GDP ratio and its components during
the period of 1990-2015. Government spending consists of government consumption and investment
expenditures, which are the focus of this study. We have observed a persistent upward trend in the
4

government spending to GDP ratio throughout the whole period. While government spending to GDP
ratio was 14.3 percent at the beginning of the period, it reached to 20.1 percent at the end of the
period (Figure 1). There is also a clear di¤erence between two subperiods in terms of government
spending to GDP ratio. While the share of government spending in the GDP was 14.9 percent in
the fragile period (1990-2001), it realized 17.4 percent in the solid period (2002-2015). Examining the
composition of the government spending reveals the fact that a major part of government spending,
public consumption to GDP ratio, increased to 15.7 percent in 2015 by showing an increase of 6.8
percentage points compared to 1990 (Figure 1). However, we do not observe a similar upward trend for
public investment to GDP ratio throughout the whole period. It seems more stable compared to public
consumption to GDP ratio. Therefore, the upward trend in government spending raises a question
regarding with contribution of government spending to GDP growth. Furthermore, large variations
in growth rate make interesting to investigate how output responds to an expansionary …scal policy
via an increase in government spending during di¤erent phases of the business cycles. Finally, it will
be also important for policymakers to know which type of government spending is e¤ective during the
times of low growth and the times of high growth.

Figure 1: Government Spending as Percentages of GDP: 1990-2015

3

Data

As in Blanchard and Perotti (2002) and Auerbach and Gorodnichenko (2012), we include three
variables in the baseline model, namely, government spending (gt ), tax revenues (tt ) and output (yt ).
We include tax revenues in the model to control for tax policy. The real GDP, real government spending
5

and its components are collected from National Accounts published by Turkish Statistical Institute.
In line with the other studies government spending covers government …nal consumption expenditures
(gct , compensation of employees and purchases of goods and services) and government investment
expenditures (git , gross …xed capital formation)7 . Since our analysis covers the period from 1990:q1
to 2015:q4, we merge two real GDP series (old GDP series is based on 1987=100 and new GDP series
based on 1998=100) to obtain a long data set for output and government spending. Tax revenues
are obtained from the Ministry of Finance of Turkey8 . We use GDP de‡ator to convert nominal tax
revenues to real values. Natural log of seasonally adjusted real variables (real GDP, real government
spending and real tax revenues) are used in the analysis9 .

4

Methodology: Local Projection

In this study, Jorda’s (2005) local projection method is used to estimate impulse responses and …scal
multipliers. Local projection method has recently been used in the empirical …scal policy following
Auerbach and Gorodnichenko’s (2013) paper, who was to …rst to apply this method to calculate
state dependent …scal multipliers. The other studies which apply this technique to estimate regime
dependent …scal multipliers are Owyang et al. (2013), Ramey and Zubairy (2014), Dell’Erba et al.
(2014), Alloza (2014). As clearly explained in Auerbach and Gorodnichenko (2013) and Ramey and
Zubairy (2014), local projection method has some advantages compared to other methods. First, one
can easily adapt non-linearity in the model to estimate state dependent …scal multipliers. Second,
it does not constraint the shape of the impulse response function. Third, local projection method
allows to use a more parsimonous speci…cation, because there is no need to estimate the equations
for dependent variables that are not the focus of the study. Fourth, local projection method enables
government spending to change the regime from low growth state to high growth state or viceversa.
Fifth, the variables on both sides of the equation do not have to be same form as in a VAR speci…cation.
The model which allows state dependence can be written as follows:
7

We use government spending data obtained from National Accounts (as a component of real GDP) instead of central
government budget expenditure. Since the coverage of the budget and budgetary system of Turkey changed frequently, it
would be di¢ cult to obtain consistent quarterly data for government spending for a long period. This is the reason why we
choose the former de…nition of government spending. According to the economic classi…cation the budget expenditures
total government spending consists of three main components, namely government consumption, investment and transfer
expenditures. In line with the other studies, we describe government spending as a sum of government consumption
and investment, which directly a¤ects the output. On the other hand, transfer expenditures a¤ects disposible income of
households and so indirectly a¤ects the output.
8
Ministry of Finance of Turkey has published monthly data on central government budget since January 2006. She
also extended the central government budget data back to 2000 on an annual basis. For the earlier periods (1990-1999),
tax rebates were substracted from consolidated budget tax revenues and amount of local administrations and fund shares
were added to consolidated budget tax revenues in order to obtain a proxy for central government budget tax revenues.
To convert annual data to quarterly data we calculate the shares of quarterly tax revenues in total tax revenues for each
year by using consolidated budget …gures. Then, we apply these quarterly ratios to the corresponding yearly central
government budget tax revenues to get quarterly data for the period of 1990-2005.
9
All series are seasonally adjusted using Tramo/Seats method.
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where x denotes the variable of interest, y represents a vector of control variables,

(L) is a

polynomial of order 4, and shock is the VAR-based government spending shocks. In our study, x
contains logs of real government spending and output, y consists of lags of the log values of government
spending, output and taxes. I is a dummy variable that shows the state of the economy. The coe¢ cient
h

represents response of x at time t + h to the shock at time t. Hence, one can construct impulse

responses by estimating a set of regressions for each horizon h. We include a constant (

A;h

and

B;h )

and a linear trend in the model. The model described above allows to change in the coe¢ cients
according to the state of the economy. Following Ramey and Zubairy (2014) we use the Newey-West
correction for standard errors to eliminate the possibility of serial correlation in the error terms10 .
One of the issues that need to be clari…ed is related to de…ning the state of the economy. Since
we investigate cyclical variation of …scal multiplier the whole period split into two separate periods,
namely, the high growth era and low growth era. Various variables such as output gap, growth
rate, capacity utilization and the unemployment rate are used as a measure of economic slack in the
literature. As in Auerbach and Gorodnichenko (2012) we use 7 quarter centered moving average real
GDP growth rate as a threshold variable to determine the state of the business cycle11 . We assume
that if moving average of GDP growth rate exceeds 1 in a particular period, it will be accepted as high
growth state12 . Similarly, if value of moving average of GDP growth rate remains below 1, that period
will be accepted as low growth state. Figure 2 shows both regimes based on the selection criteria
described above. Shaded areas convey the low growth regime. It appears that the low growth regime
captures severe …nancial crises that the Turkish economy experienced.
10

See Newey and West (1987).
Considering only a quarter to decide the state of the economy may give wrong messages due to highly volatile nature
of quarterly growth rate. Hence, we select 7 quarter moving average growth rate as a threshold variable to obtain more
stable parameter to decide low and high growth states.
12
We implicitly assume that annual potential GDP growth rate is 4 for Turkey. So, we choose 1 as a threshold value
for growth rate in a period, which corresponds to 4 for annual growth rate. We have 100 observations. Half of all
observations (50 observations) are recorded as low growth state and rest of them are classi…ed as high growth state.
11
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Figure 2: Low/High Growth Periods
Another issue arises from identi…cation of …scal policy shocks. There are three di¤erent frameworks
to achieve identi…cation of …scal policy shocks in the literature. These are VAR-based …scal shocks,
narrative approach based on news about future defense spending and forecast error for growth rate
of government spending13 . To construct …scal shocks we establish a three variable VAR framework
based on a Cholesky decomposition where government spending is oredered …rst, tax is second and
output is third

5

14 .

State-Dependent Fiscal Multipliers

Fiscal multiplier is used to measure the e¤ectiveness of …scal policy. As described in Spilimbergo et
al. (2009), government spending multiplier is de…ned as a ratio of a change in output to an exogenous
change in government spending. We report cumulative …scal multipliers over the horizon of up to 8
quarters to analyse short run (one year, h = 4) and medium run (two years, h = 8) e¤ects of …scal
policy on economic activity. Cumulative …scal multiplier is calculated as sum of output responses over
13

Ramey (2011) constructed two news series of government spending shocks. One of them is called "defense news
variable" (news about future defense spending) which is computed by taking into account expected present discounted
value of changes in government spending. The other one is based on forecast errors of professional forecasters. While
Auerbach and Gorodnichenko (2012,2013) use forecast error for growth rate of government spending, Ramey and Zubairy
(2014) use news about future defense spending for identi…cation of …scal policy shocks. Alloza (2014) can be given as an
example for both VAR-based approach and narrative approach (news about future defense spending).
14
Other identi…cation strategies can not be used in Turkey. Narrative approach uses news about future defense
spending related to wars as an exogenous …scal shocks. However, Turkey has not experinced a war during the period
under consideration. Moreover, we are not interested in multiplier e¤ect of military expenditures. In this study, we
focus on output responses of government consumption and investment shocks. On the other hand, we can not calculate
forecast error for government spending because there is no o¢ cial announcement for quarterly forecast of …scal variables
in Turkey.
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any period divided by sum of government spending responses over the same period15 . As indicated
by Ramey and Zubairy (2014) the cumulative multipliers measure the cumulative GDP gain relative
to the cumulative cost of government spending.
Impulse responses and con…dence intervals (shaded areas - one standard deviation) for both regimes
are illustrated in Figure 3. Output and tax respond positively to the expansionary …scal policy via
an increase in government spending. Tax responses to a positive government spending shock mimic
those of output due to the presence of automatic stabilizers in the tax system. Output responses to a
change in government spending peak around the second quarter and perform a hump-shaped pattern.
It seems that an increasing trend in output response lasts a short time before it abates. Output
responses to a government spending shock are statistically signi…cant at the …rst six quarters in the
low growth regime, and statistically signi…cant during the …rst year in the high growth regime.

Figure 3: Responses to Government Spending
Fiscal multipliers presented in Table 1 and Figure 4 are based on local projection method16 .
We calculate …scal multipliers for total government spending as well as its two components, namely
government consumption and government investment. While Table 1 demonstrates speci…c …scal
multipliers, namely impact (h = 1), one-year (h = 4), two-year (h = 8) and peak multipliers, Figure 4
shows cumulative multipliers for the whole period up to 8 quarters for two di¤erent regimes (high/low
15

The cumulative …scal multiplier for di¤erent horizon H can be shown as follows:

16

PH

j=0

Yt+j

j=0

Gt+j

PH

STATA and MATLAB are used for estimation. To convert a percentage change to a unit change we use sample
average of government spending to GDP ratio. When we calculate state dependent …scal multipliers we use respective
value of government spending to GDP ratio for each regime.
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growth) and the linear model17 . At …rst sight we observe that …scal multipliers in the low growth
regime are considerably larger than those in the high growth regime, with the results for the linear
model generally centering those for two di¤erent regimes (Figure 4)18 . Our results are consistent with
many papers such as Baum and Koester (2011), Auerbach and Gorodnichenko (2012, 2013, 2014), Arin,
Koray and Spagnolo (2015), who support the view that size of …scal multiplier di¤ers considerably if
the growth regime change in a country. They …nd high multiplier e¤ects of …scal policy during the
period of recession compared to the period of expansion. However, in contrast to our …ndings, Ramey
and Zubairy (2014) and Alloza (2014) claim that magnitude of …scal multiplier alleviates during the
period of recession.

Regime
Government Spending
Low
High
Linear
Government Consumption
Low
High
Linear
Government Investment
Low
High
Linear

impact

Cumulative Multipliers
one-year two-year peak

Normal
peak

1.73
0.85
1.33

2.28
1.79
2.04

1.59
0.55
0.90

2.30
1.79
2.05

2.13
1.14
1.79

0.77
0.27
1.14

2.02
-0.16
1.99

0.78
-5.27
-2.66

3.13
0.70
2.06

1.52
0.65
1.92

2.09
0.37
1.42

2.37
1.66
2.26

1.55
1.71
1.43

2.59
1.71
2.32

2.24
1.17
1.81

Table 1: State Dependent Fiscal Multipliers
Cumulative government spending multiplier substantially exceeds 1 and peaks around a value of
2.30 (peak of normal multiplier is 2.13) at the low growth regime19 . We …nd the values of impact,
one-year and two-year multipliers are 1.73, 2.28 and 1.59, respectively (Table 1, Figure 4)20 . However,
17

Impact multiplier can be shown as

max

Yt+H
Gt

Yt
Gt

and maximum of normal multiplier over any horizon H is de…ned as

: Maximum of cumulative multiplier is calculated as

18

max

PH

j=0

Yt+j

j=0

Gt+j

PH

:

The magnitude of …scal multiplier estimated by using linear models (one-regime models) may give wrong messages
to policymakers, because the linear models rule out state dependent multipliers and calculate …scal multipliers by taking
into account averages of period of boom and contraction. It implies that the average …scal multiplier obtained from a
linear model underestimate the size of the …scal multiplier in the period of recession, but overestimate it in the period
of expansion.
19
When …scal multiplier is equal to 2, it means that a unit increase in government spending increases output two
units. Note that this argument holds not only for an expansionary …scal policy but also for a contractionary …scal policy
but with opposite sign. In this section, we assume that multiplier e¤ects of an increase in government spending and
a decrease in government spending are same. In other words, there is no asymmetric e¤ects of positive and negative
…scal shocks on output. However, in section 6, we will show that whether the size of the government spending multiplier
depends crucially on the sign of the …scal shock (i.e. expansionary or contractionary …scal shock).
20
It is quite common in the literature to …nd high values for …scal multipliers which substantially exceeds 1 such as
Hernández de Cos and Moral-Benito (2013) for Spain, Herbert (2014) for France, Germany and the USA and Auerbach
and Gorodnichenko (2014) for Japan. For example, Hernández de Cos and Moral-Benito (2013) …nd that impact, peak,
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we observe that size of the …scal multiplier reduces at the high growth regime with the …nding of
0.85 for impact multiplier, 1.79 for one-year multiplier and 0.55 for two-year multiplier. These results
support a view that an existence of economic slack ampli…es the e¤ectiveness of …scal policy. Turning
to the components of government spending we con…rm the results mentioned above21 . For example,
while government consumption multipliers take positive values at the times of low growth, they turn
to negative values at the times of high growth after one year (Figure 4). On the other hand, the size
of government investment for impact, peak of cumulative, one year and two year multipliers are 2.09,
2.59, 2.37 and 1.55, respectively at the low growth state. However, they reduce to 0.37, 1.71, 1.66 and
1.71 at the high growth state22 . It is also noteworthy to mention that the gap between two regimes
change throughout the period under consideration. While the gap gradually shrinks for government
investment, it enhances for government consumption from short-term to medium-term (Figure 4).
Furthermore, in parallel with other studies, the estimation results obtained from both regimes con…rm
that public investment has a profound e¤ect on the output compared to public consumption in both
regimes (Figure 5)23 . Only exception is the period between four and seven quarters in the low growth
regime where the size of government consumption multiplier surpasses that of investment multiplier.
However, this …nding does not change our policy recommendation in favor of government investment
for stimulating the economy in the low growth regime since the government investment produces higher
multiplier values until the end of the …rst year and has the potential to increase the production capacity
in the long-run. We also observe that public investment multipliers tend to have more persistent output
e¤ects than public consumption multipliers, especially in high growth regime (Figure 5).
one-year cumulative and two year cumulative multipliers are 0.65, 1.96, 1.26 and 1.25,respectively in recession for Spain.
Similarly, Herbert (2014) …nds maximum multiplier 1.38 for France, 1.31 for Germany and 2.07 for the USA in recession.
The results based on Auerbach and Gorodnichenko (2014) show that maximum and three year cumulative multipliers
are 2.51 and 2.73, respectively in recession for Japan.
21
To compare multiplier e¤ects of public consumption and investment we extend a three-variable model to a fourvariable model by replacing government spending with government consumption and investment. Similarly, …scal shocks
are obtained from a four-variable VAR model where government consumption is ordered …rst and government investment
is second.
22
Çebi (2016) estimates a linear VAR model for the period of 2002q1-2014q4 to calculate …scal multipliers. Breaking
down government spending into consumption and investment he …nds high values for …scal multipliers as in our study.
He calculates impact and one-year cumulative multipliers as 1.4 and 1.7 for government consumption and 2.1 and 1.7 for
government investment, respectively.
23
Çebi (2016) yields similar results for Turkey with the …nding of large multiplier e¤ects for public investment compared
to public consumption. Similarly, Hernández de Cos and Moral-Benito (2013) …nd some evidence in favor of public
investment multiplier in recession for Spain and Auerbach and Gorodnichenko (2012) can be given as an example for
large public investment multiplier with respect to public consumption multiplier for the USA. Herbert (2014) …nds that
output e¤ect of public investment higher than that of public consumption on the long term in recession for France and
the USA. However, she …nds an opposite result for Germany with the …nding of large government consumption multiplier
compared to investment multiplier in recession.
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Figure 4: Cumulative Fiscal Multipliers: Across Government Spending Types

Figure 5: Cumulative Fiscal Multipliers: Across Growth Periods
Based on information given above one can summarize the …ndings of this study as follows: First,
the …scal multipliers display a hump-shaped pattern and peak around a year. After that, the size of
the …scal multiplier starts to diminish, which implies that …scal policy is an e¤ective instrument to
stimulate the economy in the short run (up to one year) and then it gradually loses its strenght in
the medium run except the high growth regime for the government investment multiplier. Second,
the …scal multiplier is greater than 1, which implies that an expansionary …scal policy through an
increase in government spending causes a crowding in e¤ect. Third, the multiplier e¤ect of …scal policy
varies depending on phases of business cycle with the …nding of higher (lower) government spending
multipliers at the time of low (high) growth. This argument holds not only for total government
spending but for government consumption and investment as well. Finally, a type of …scal shock
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matters in terms of output responses. We …nd an evidence that a multiplier e¤ect of public investment
is higher than that of public consumption in both regimes.

6

Robustness Analysis

This section provides series of robustness checks to measure sensitivity of our results to alternative
speci…cations. We only focus on government spending multiplier in this section. We perform …ve
di¤erent speci…cations to assess the robustness of our results. First, we include real interest rate in
the model to control for monetary policy24 . Second, we change the form of the left-hand side variables
used in the estimation. To be more precise, we use growth rate of variables as described in Ramey and
Zubairy (2014) instead of log level of them. In particular, variables of interest, output and government
spending, are de…ned as (Yt+h

Yt

1 ) =Yt 1

and (Gt+h

Gt

1 ) =Yt 1

25 .

The advantage of using this

de…nition is that one can converts the percent changes to unit changes using the value of (G=Y ) ratio
for each period in place of sample averages. Third, we estimate the baseline model with 5 lag instead of
4. This allows us to check whether our results are sensitive to di¤erent lag length. Fourth, we received
…scal shocks from a non-linear model rather than a linear model. Five, since Turkey is a small open
economy and business cycles of Turkey are highly dependent on the international business cycles, we
add a new control variable (real GDP growth in the US) in the model that represents international
business cycles. We …nd that all speci…cations have the same qualitative properties and they produce
quantitatively similar results except some speci…cations. We have particularly observed that output
e¤ects of lag 5 speci…cation considerably lower than base model in both regimes, and the model with
real interest rate has also smaller multiplier e¤ects compared to other speci…cations in the low growth
regime. However, despite these di¤erences, our …ndings still con…rm the fact that output e¤ects of
…scal policy augment in the low growth period and these e¤ects are higher than those of high growth
period for all speci…cations.
Focusing on the size of the …scal multiplier for each speci…cation reveals the fact that it is well
above 1 throughout the period (up to 8 quarters) at the times of low growth and it generally stays
below 1 at the times of high growth. The magnitude of impact multiplier varies between 1.1 and 1.8
at the times of low growth and 0.5 and 0.9 at the times of high growth (Table 2). In the low growth
regime, the size of one-year cumulative …scal multipliers varies between 1.5 and 2.4 (considerably
higher than 1) and that of two-year multipliers stays above 1 (1 and 1.8) but it looses its strenght. On
the other hand, all speci…cations yield …scal multipliers (one-year cumulative) higher than 1 except
lag 5 speci…cation, and they remain below 1 at the end of the second year in the high growth regime.
24
Real interest rates are de…ned as rt = (1 + it )=(1 + t ) 1, where rt and it represents real and nominal interest
rates respectively, t denotes in‡ation rate using GDP de‡ator. Nominal interest rates are obtained from the Turkish
Treasury.
25

Note that

Yt+h Yt 1
Yt 1

(ln Yt+h

ln Yt

1)

and

Gt+h Gt 1
Gt 1
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Gt 1
Yt 1

=

Gt+h Gt 1
Yt 1

(ln Gt+h

ln Gt

1)

Gt 1
Yt 1

:

Model
Low Growth
Benchmark
Real interest rate
Ramey de…nition
Lag 5
Shocks from a non-linear model
International business cycles
High Growth
Benchmark
Real interest rate
Ramey de…nition
Lag 5
Shocks from a non-linear model
International business cycles

impact

Cumulative Multipliers
one-year two-year peak

Normal
peak

1.73
1.09
1.66
1.27
1.73
1.84

2.28
1.70
2.23
1.51
2.29
2.39

1.59
1.34
1.56
1.04
1.59
1.79

2.30
1.78
2.23
1.56
2.31
2.40

2.13
1.92
1.23
1.67
2.13
2.43

0.85
0.83
0.84
0.49
0.81
0.77

1.79
1.78
1.78
0.91
1.74
1.97

0.55
0.85
0.53
-0.06
0.71
0.46

1.79
1.78
1.78
0.91
1.74
1.97

1.14
1.11
1.36
0.66
1.11
1.47

Table 2: Robustness Checks
Apart from the robustness checks explained above, we also carry out a di¤erent speci…cation to
reveal whether the sign of the …scal shock (an increase or a decreas in government spending) matters.
Following Riera-Crichton, Vegh and Vuletin (2014) and Barnichon and Matthes (2016), we investigate
whether the asymmetry in output responses stems from sign of the …scal shock (positive or negative)
instead of state of the business cycles. To do this, we …rst only examine the existence of asymmetric
e¤ects of positive and negative shocks on the GDP without taking into account state of the business
cycles. Interestingly, in line with the study of Barnichon and Matthes (2016) our results support
the idea that sign of the …scal shock matters with the …nding of higher contractionary multiplier (a
decrease in spending) compared to expansionary multiplier ( an increase in spending) (Table 3).

Sign
Negative shocks
Positive shocks

impact
2.36
0.42

Cumulative Multipliers
one-year two-year peak
2.89
2.16
3.06
1.77
0.71
1.77

Normal
peak
2.36
2.10

Table 3: Asymmetric E¤ects of Government Spending Shocks
This …nding would require a deep research on the possible interaction between state of the business
cycle and sign of the …scal shock. To allow for both asymmetry (low/high growth and positive/negative
…scal shock) in the same time we need to follow the way that Riera-Crichton, Vegh and Vuletin (2014)
did. However, their model requires data for a long period. Since we have only 100 observations and half
of them consists of low growth period, splitting the data in terms of positive and negative shocks may
prevent to use a time series method due to limitation of data26 . Therefore, insu¢ cient data for each
26
We separate the data into four groups, namely, low growth/positive shocks, low growth/negative shocks, high
growth/positive shocks, high growth/negative shocks. In terms of low growth period, 26 of 50 observations fall into the
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category make it di¢ cult to exploring both asymmetric e¤ects at the same time. However, one can still
support the idea that state of the business cycle plays a key role in determining the size of the …scal
multiplier. Since we have four (approximatley) equally sized groups, one can not argue that a high
value for the …scal multuplier in the period of low growth only stems from negative spending shocks.
This is because, as we mentioned above, low growth regime contains 26 positive spending shocks (%52)
and 24 negative spending shocks (%48), which means that positive shocks slightly dominate negative
shocks. On the other hand, the opposite is valid for the high growth regime, which negative shocks
slightly dominate positive shocks (%54 versus %46). These results imply that a high/low value for
…scal multiplier at times of low/high growth mainly results from asymmetry across the business cycle
instead of asymmetry across the sign of the …scal shocks.

7

Conclusion

This paper provides an analysis of cyclical variation of …scal multiplier in Turkey. Particularly, we
focus on gauging the size of the government spending multiplier under two di¤erent regimes (low/high
growth regime) for the period of 1990:q1 - 2015:q4. We apply local projection method using quarterly
data on log of real government spending, log of real tax and log of real GDP. We follow a two step
estimation approach to measure magnitude of the …scal multiplier. In the …rst step, we achieve
identi…cation of …scal shocks by estimating a three-variable VAR model. In the second step, we use
VAR-based …scal shocks to estimate state dependent multiplier e¤ects of …scal policy. We use moving
average real GDP growth rate as a threshold variable to decide the state of the business cycles.
The results of this study appear to be broadly in line with the …ndings of the existing literature.
The impulse response analysis shows that a positive shock to government spending is associated with
an increase in output and tax, which are found to be statistically signi…cant. Output responses to an
increase in government spending follow a hump-shaped behavior and peak around the second quarter.
After that the e¤ectiveness of …scal policy lessens in the medium run. We …nd that the size of the
…scal multiplier exceeds 2 and this …nding underpin the view that government spending is an essential
…scal instrument to stimulate the economy especially in the low growth regime. The most striking
results from this study are that timing of …scal shocks matters and the multiplier e¤ects of government
spending in the low growth period are considerably higher than those of government spending in the
high growth period. So, our results con…rm the view that e¤ectiveness of …scal policy ampli…es when
there is slack in the economy. What is more, we use disaggregated data to investigate dynamic
e¤ects of government consumption and invetsment on the economic activity in the low growth and
high growth periods. The …nding of the study points to the importance of the type of government
spending. We conclude that the multiplier e¤ect of public invetsment predominants over those of
…rst group (positive shocks) and 24 of 50 observations remain the second group (negative shocks). Similarly, high growth
period can be divided into two groups with 23 of 50 observations fall into third group (positive shocks) and rest of the
observations (27 observations) fall into fourth group (negative shocks).
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public consumption in both regimes. While size of public consumption multiplier has positive sign
and exceeds 3 (maximum of cumulative multiplier) at times of low growth, it goes down below 1 on
impact and turn into a negative value at the end of the …rst year during the high growth regime. This
evidence supports the view that public consumption can only be an e¤ective tool to increase output at
the times of low growth rather than high growth periods in Turkey. As a result, we advise policymakers
to use public investment rather than public consumption in order to stimulate the economy during
economic expansion and prefer to increase public consumption at the times of economic slow down.
Since the size and sign of the …scal multipliers depend on plenty of factors, such as state of public
…nance, health of …nancial system, monetary policy stance, it would be useful to check sensitivity of
…scal multipliers to these factors. We left these issues as a future work.
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