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Abstract

Recent empirical evidence suggests that fiscal consolidations mainly based on tax hikes

have a more recessionary impact on economic growth relative to those based on expendi-

ture cuts. In the first chapter of my thesis, ”Can Uncertainty Explain the Heterogeneous

Output Effects of Fiscal Adjustments?”, I evaluate the output effects of fiscal adjustment

plans identified through the narrative approach. Plans are different from shocks that are

usually considered in the literature, since fiscal plans track more closely the dynamics of

fiscal policy. I incorporate fiscal plans into a vector autoregression model to investigate

the channels of transmission of fiscal consolidations. In addition to a direct effect of fiscal

adjustment plans on output I explore two indirect effects. In particular, I investigate

whether monetary policy or uncertainty could explain the heterogeneous output effects

of fiscal adjustment plans. The evidence indicates that uncertainty increases following

tax-based fiscal plans and decreases following expenditure-based fiscal plans. Monetary

policy cannot fully explain this difference. By closing the monetary policy and uncertainty

channels, first, one at a time and then both together, I measure how much of difference

in output effects of fiscal adjustment plans is due to each particular channel. Finally, I

investigate whether my empirical results are consistent with the simulation of a general

equilibrium model.

The Empirical evidence on fiscal multipliers is very heterogenous. The second chapter

of my thesis, ”What Do We Know About Fiscal Multipliers?” (coauthored with Carlo

Favero), first surveys available estimates of fiscal multipliers in order to understand their

heterogeneity. Later a general framework is provided that allows to make the identification

and specification choices made by the different authors explict and leads hopefully to a

better understanding of the heterogeneity of results.

Fiscal policy is conducted through rare decisions and it is implemented through multi-

year plans. This involves an intertemporal dimension and an intratemporal one. The third

chapter of my thesis, ”The Measurement of the Output Effect of Fiscal Adjustments”

(coauthored with Carlo Favero), argues that the analysis of the dynamic impact of fiscal

policy shocks neglects the fact that fiscal policy is conducted throughout multi-year plans.

And by ignoring the intertemporal dimension, one disregards the fact that agents are aware

of future, but not yet realized fiscal adjustments. While by ignoring the intratemporal

dimension one fails to capture the composition of the plan. This chapter addresses the

important question of plans’ simulation from the econometric prospective.
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1

Chapter 1

Can Uncertainty Explain the

Heterogeneous Output Effects of

Fiscal Adjustments?

1.1 Introduction

In this paper I analyze possible explanations of the heterogeneous output effects of fiscal

adjustment plans. To do this I go through several steps. The first step is the measurement

of fiscal consolidations. In practice, fiscal consolidations are usually implemented through

the set of multi-year actions. This set of actions generates interactions between the spend-

ing and revenue components as well as between the unexpected component (announced

upon implementation at time t) and the expected component of a plan (implemented at

time t but announced in previous years or/and announced at time t to be implemented

in the future). Therefore, I start by constructing a database of fiscal plans for the U.S.

using quarterly data.

Next, I incorporate fiscal plans into a vector autoregression model because it allows

me to track dynamics and interdependencies between the variables of interest, to capture

expectational effects and, most importantly, to explain the heterogeneity of the output

effects of fiscal adjustments.

I consider three ways in which a fiscal consolidation that is mainly implemented

through tax hikes can affect output differently from one that is mainly implemented

through expenditure cuts. The first way is by reducing or increasing the amount of dis-

tortions in the economy; the second way is by inducing a response of monetary policy

that in turn effects output; thirdly, by changing the level of uncertainty in the economy,

which in turn affects output. The first captures a direct effect of fiscal adjustment plans

on output, while the second and third capture indirect effects. The direct effect can be

measured simply by projecting the output growth on the current and past values of the ex-
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2

ogenous fiscal adjustments. It is worth noticing that while the direct effect works through

two channels, a wealth and a substitution effect, I do not distinguish between them. To

measure the indirect effects one needs to consider the other endogenous variables such as

the monetary policy variables and the uncertainty variables.

It appears that uncertainty plays an important role in explaining the difference between

the output effects of fiscal adjustment plans while monetary policy cannot fully explain

this difference. By closing the monetary policy and uncertainty channels one at a time, I

measure how much the difference in output effects of fiscal adjustment plans are due to

each particular channel. I then investigate whether my empirical results are consistent

with the simulation of a general equilibrium model.

The intuition for the direct effect goes as follows: taking into account the fact that

tax - based policies are distortionary, an increase in distortionary taxes produces neg-

ative effect on output growth. Expenditure - based policy, per se, does not create an

effect. This can be due to the fact that more than sixty percent of U.S. expenditure

cuts are reduction in transfers and the other forty percent are reduction in government

consumption and investment (see Alesina et al., 2015). There could be two effects going

in the opposite direction. For example, cutting large transfer payments to working-age

people may encourage working, that in turn will increase output growth. While cut-

ting government investment in research and development will discourage innovation, and

in turn decrease output growth. However, through the government intertemporal bud-

get constraint a reduction in government spending eventually produces a corresponding

reduction in taxation, producing positive effect on output growth.

The question then becomes, through which mechanism should monetary policy and

uncertainty explain the difference between the output effects of fiscal consolidations?

The intuition for monetary policy is rather straightforward. The difference between the

output effects of tax-based fiscal adjustments and expenditure-based fiscal adjustments

could be due to a more contractionary monetary policy in the case of tax-based plans

and less contractionary or expansionary monetary policy in the case of expenditure-based

plans.

The intuition I have for uncertainty goes as follows: after applying tax - based fiscal

adjustment plans, higher uncertainty leads to an increase of the risk premium, which

causes an increase in the cost of financing. Higher cost of financing of firms leads to a

reduction in investment and, consequently, to a decrease in output growth. Following the

previous logic expenditure - based policy, per se, does not create an effect and through

the government budget constraint one can think about expenditure cuts today as future

decrease in taxes.

In this study I am interested in two types of uncertainty. One type is ”Bloom’s”

uncertainty that makes an economy unresponsive, creating a so-called ”caution effect;” one

that captures a traditional ”wait-and-see” effect. Importantly, Bloom (2009) shows that
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due to investment irreversibility, in periods of higher uncertainty firms take the ”wait-and-

see” position, which decreases investment and, in turn, output growth. Moreover, Baker,

Bloom and Davis (2013), by constructing the economic policy uncertainty measure, show

that the drop and recovery in production are due to economic policy uncertainty.

The second type of uncertainty reflects financial market distortions. According to

Gilchrist, Sim and Zakrajsek (2012), increases in uncertainty lead to a significant widening

of credit spreads and a decline in output through a drop in the investment component

of aggregate demand. Moreover, Gomes and Schmid (2012), within a general equilibrium

framework with heterogeneous firms and an endogenous default, show that since credit

risk premia plays an important role in the cost of capital, there appears to be a link

between credit, equity markets and macroeconomic aggregates and be an amplification

mechanism for macroeconomic fluctuations. Further, I call the first type a traditional

uncertainty and the second type financial market uncertainty.

To analyze the output effect of fiscal policy several requirements need to be satisfied.

First of all, correct estimation of the parameters requires identified fiscal policy shocks to

be exogenous. There are several different ways of policy shock identification commonly

used in the literature (see Ramey, 2015). A traditional approach is to identify fiscal shocks

using a structural vector autoregression with the help of either economic theory or exoge-

nous estimates to restrict the parameters (see Blanchard and Perotti 2002). The second

is a narrative approach, which involves constructing shocks from historical documents by

identifying the motivation and timing and the quantities, as in Romer and Romer (2010)

and Devries et al. (2011). The third method of fiscal adjustment identification is a proxy

structural vector autoregression, offered by Mertens and Ravn (2013). This approach

handles the measurement error problem by using the narrative shocks as instrumental

variables to identify the structural shocks.

The fact that fiscal adjustments are implemented through multi-year plans generates

the ”fiscal foresight” problem (Leeper et al 2008, Leeper 2010), with the agent knowing

the future announced measures in advance. Leeper et al. (2013) show that the moving

average representation of the VAR becomes non-invertible because fiscal foresight causes

the number of shocks to be mapped out of the VAR innovations too high to achieve

identification. Narrative identification of fiscal adjustment plans explicitly allow for the

fiscal foresight, since one of the components of the plan is an announced component.

Therefore, simulation of the fiscal adjustment plans narratively identified in VAR allow

to avoidance of the ”fiscal foresight” problem.

This paper uses fiscal adjustments identified through a narrative approach as exoge-

nous variables in the vector autoregression framework. A narrative approach allows us

to identify exogenous fiscal adjustments independent of the current state of the economy,

serving to stabilize deficit. I construct an original dataset (described below), which is an-

other contribution of this paper. I use fiscal plans rather than separate shocks, similar to
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Alesina, Favero and Giavazzi (2013) and Favero and Karamysheva (2014). It makes sense

to use fiscal plans rather than separate shocks in the empirical world, since fiscal policy is

a complicated set of actions that are taken at some point and then applied over the course

of several years. Fiscal plans allow us to consider several dimensions. First, it allows us

to take into account both anticipated and unanticipated components of fiscal plans, so

as to disentangle expected and unexpected components. Second, it allows us to take into

account so-called intratemporal dimension, tax-based versus expenditure-based, which is

very important since the empirical literature shows that the effect of expenditure-based

policy on real output is less recessional than that of the tax-based policy.

To produce a database of exogenous fiscal plans for the U.S. at quarterly frequency I

combine the narrative databases of Romer and Romer (2010) and Devries et al. (2011).

Reconsidering these two databases I construct a quarterly time series of exogenous fiscal

stabilization plans for the U.S. economy. In practice, I extend the deficit-driven quarterly

dataset of tax adjustment produced by Romer and Romer (2010) to include a quarterly

measure of the deficit-driven expenditure adjustments proposed by Devries et al. (2011).

By taking for granted the exogeneity of the episodes identified by these authors I simply

reclassify them to trace precisely fiscal plans. Quarterly data allows us to avoid any incon-

veniences with timing distinguishing between unanticipated and anticipated components

of the plans. Moreover, monetary policy and uncertainty react within three months or

better, so having annual data may cause imprecision in estimation. However, the down-

side of quarterly fiscal plans’ data is having a lot of zeros in the data and having variables

with low variation on the right hand side of the system. The extension is important

because it includes recent crisis as well as fiscal cliff and zero lower bound. The current

paper uses quarterly observations for the 1978 - 2012 sample period.

The question that I address in this paper is exactly the one for which according to

Ramey (2015), ”dynamics are all-important, general equilibrium effects are crucial, and

expectations have powerful effects.” To explain heterogeneous output effects of fiscal ad-

justment plans, one needs to take into account expectations, since the effect of anticipated

and unanticipated components of the plan can be rather different. Moreover, interdepen-

dencies between the variables of interest are crucial for defining the transmission channel.

Since truncated moving average, which is a commonly used methodology to derive the

dynamic effect of the exogenous fiscal policy on the variable of interest, simply projects

these variables on current and past values of the shocks without capturing dynamics be-

tween the variables, it is not valid for investigating the transmission mechanism. Instead,

the vector autoregression model satisfies all the interdependencies between the variables.

Moreover, a vector autoregression model with exogenous fiscal plans allows me to close

the channels, first one at a time and then all together to measure how much of a difference

in output effects of fiscal adjustment plans is due to a particular channel.

To disentangle between the monetary policy channel and the uncertainty channel I
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consider vector autoregression with exogenous fiscal plans and these two channels (VARX

+ channels). To capture economic activity and business cycle variation, I include growth

of output. To take into account monetary policy I use three months T-bill rate and

inflation. To take into account uncertainty I consider different proxies of uncertainty. To

disentangle between the two types of uncertainty I incorporate both types into the model

at the same time. As a main proxy for traditional uncertainty I use the economic policy

uncertainty index constructed by Baker, Bloom and Davis, (2013); and as a main proxy

for financial market uncertainty I take into account BAA - AAA corporate bond spread.

This paper is related to a growing literature examining the transmission mechanism

linking policy and the real economy. Bekaert, Hoerova and Lo Duca, (2012) provide the

first dynamic model of links between risk, uncertainty and monetary policy, using a simple

vector-autoregressive framework. I differ from these articles in many aspects. Most im-

portantly, I focus on fiscal policy, precisely on fiscal consolidation, while Bekaert, Hoerova

and Lo Duca, (2012) examine the effects of monetary policy on economic performance.

Moreover, I link fiscal policy and economic activity as in Bachmann and Sims (2011).

While these researches focus only on the government expenditure side of fiscal policy,

abstracting from the revenue side, my work explicitly considers both expenditure and tax

components of fiscal policy. Bachmann and Sims (2011), using a non-linear framework,

stress consumer and business confidence as main transmission channels. In contrast, the

current study focuses on uncertainty as a main transmission channel.

The main empirical findings of the paper are the following: between the two competing

channels (monetary policy and uncertainty), uncertainty is the one that may explain

the heterogeneity. Moreover, going deeper and distinguishing between the two types of

uncertainty, the one that matters more is the financial market uncertainty (proxied by

the BAA - AAA corporate bond spread). BAA - AAA corporate bond spread opens up

significantly in the tax-based case, while remaining close to zero in the expenditure-based

case. To see how much of the effect is going through the particular channel, I use the

methodology of the counterfactual experiment. By closing channels I confirm the main

result.

Finally, I investigate whether my empirical results are consistent with the simulation

of a general equilibrium model. I show that the risk premium increases more when

fiscal consolidation is implemented through tax increase relative to the case when fiscal

consolidation is implemented through expenditure cuts. I use as a benchmark Croce et

al. (2012) general equilibrium model, which links fiscal policy, equity risk premia and

real economy. The important difference between my model and the model of Croce et al.

(2012) is that they focus on taxes and take expenditure as an exogenous variable, while

I also endogenize expenditure component. In addition, the nature of the fiscal shocks is

different: for Croce et al. (2012) it is expenditure shock, while for me the shock comes

through a change in the debt-to-GDP ratio target similar to Erceg and Linde (2013).
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The rest of paper is organized as follows: Section 2 - fiscal plans database construction

and description of channels and economic variables, Section 3 - simulation of fiscal plans

in VARX model, Section 4 - estimation and results, Section 5 - a general equilibrium

model and a conclusion follow.

1.2 Data

1.2.1 Construction of fiscal adjustment plans

Measuring the output effect of fiscal consolidations requires a sample of exogenous shifts

in fiscal stance. Fiscal foresight does not allow us to treat exogenous shifts in fiscal policy

as unobservable and to identify them by imposing restrictions on reduced form dynamic

specifications of macroeconomic and fiscal variables. The narrative method allows us

instead to construct a time-series of the relevant shocks without the need to estimate a

model. R&R refer to presidential speeches and Congressional reports, to identify the size,

timing, and principal motivation for all major post-war tax policy actions. Next they

classify legislated changes into endogenous (those induced by short-run countercyclical

concerns and those taken because of change in government spending) and exogenous

(those that are responses to the state of government debt or to concerns about long-run

economic growth).

Similarly, Devries et al. (2013) produce a data set that documents exogenous shifts in

fiscal policy (both tax and expenditure) by applying the narrative approach to a set of sev-

enteen OECD countries. Among all fiscal actions, these authors have selected those that

were designed to reduce a budget deficit and/or to put the public debt on a sustainable

path.

In this paper I reconsider these two databases to construct a quarterly time-series

of exogenous fiscal stabilization episodes for the U.S. economy. In practice, I extend the

deficit-driven quarterly dataset of tax adjustment produced by R&R to include a quarterly

measure of the deficit-driven expenditure adjustments proposed by Devries et al. (2013).

By taking for granted the exogeneity of the episodes identified by these authors I simply

reclassify them to precisely trace fiscal plans.

When fiscal policy is conducted through multi-year plans, narrative exogenous fiscal

adjustments in each year are made of three components: the unexpected adjustments (an-

nounced upon implementation at time t); the past announced adjustments (implemented

at time t but announced in the previous years) and the future announced corrections.

Plans are sequences of fiscal corrections announced at time t to be implemented be-

tween time t and time t+ k; where k is the anticipation horizon. The unanticipated fiscal

shocks at time t as the surprise change in the primary surplus at time t:
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eut = τut + gut

where τut is the surprise increase in taxes announced at time t and implemented in the

same year, and gut is the surprise reduction in government expenditure also announced at

time t and implemented in the same year. τat,jand gat,j are instead the tax and expenditure

changes announced by the fiscal authorities at date t with an anticipation horizon of j

years (i.e. to be implemented in year t + j). In the D&al dataset fiscal plans almost

never extend beyond a 3-year horizon; thus j = 3 is the maximum anticipation horizon 1.

Therefore, I define the observed anticipated shocks in period t as follows:

τat,0 = τat−1,1

τat,j = τat−1,j+1 +
(
τat,j − τat−1,j+1

)
j > 1

gat,0 = gat−1,1

gat,j = gat−1,j+1 +
(
gat,j − gat−1,j+1

)
j > 1

eat,j = τat,j + gat,j

Implementing fiscal policy through plans means that fiscal corrections can be written

as follows:

ft = eut + eat,t +
horz∑
j=1

eat,t+j

An extensive description of how I constructed the database building on the work by

R&R is in the appendix.

To illustrate the procedure, consider the case of 1990 OBRA (Omnibus Budget Rec-

onciliation Act) - 1990, which is considered by R&R and Devries et al. as exclusively

motivated by a deficit reduction motive and therefore exogenous for the estimation of the

output effect of fiscal corrections.

Insert Table 1 (example OBRA - 90, part 1)

Table 1 illustrates how Devries et al and R&R, using different sources, reclassify the

plan. OBRA - 1990 plans fiscal adjustment both on revenue and expenditure side over

the period 1991-1995. R&R concentrate only on the revenue adjustment and ”lump” in

the first quarter of 1991 all the relevant adjustment (that therefore add up adjustment to

be implemented in 1991 and 1992). The post-1992 adjustments are not included because

of their small size. ”... almost all the revenue provisions were effective January 1, 1991.

1In the sample there are a few occurences of policy shifts anticipated four and five years ahead. Their

number is too small to allow us to include them in our estimation.
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Thus, the first full fiscal year the changes were scheduled to be in effect were in fiscal 1992.

We therefore use the estimated revenue effect from the budget for that year as our revenue

estimate. That is, we estimate that there was a tax increase of $35.2 billion in 1991Q1...”

Devries et al. take a different source (CBO (1990), The 1990 Budget Agreement: An

Interim Assessment (Table 2, p. 6)) and, after the reclassification from fiscal to calendar

year, use the implementation rather than the announcement as a criterion to attribute

shocks to each period2.

Table 2 is a reclassification of the OBRA 90, along with the snapshots from the series

of the shocks constructed by R&R and Devries et al.

Insert Table 2 (example OBRA - 90, part 2)

Following the approach illustrated for the OBRA plan, I have reconstructed a quarterly

database of exogenous adjustments in the U.S. by reclassifying and disaggregating at the

quarterly frequency the Devries et al. series for expenditure adjustments and revenue

adjustments. Plans are labeled as tax - based or expenditure - based by adopting the

following rule:

if

(
τut + τat,t +

horz∑
j=1

τat,t+j

)
>

(
gut + gat,t +

horz∑
j=1

gat,t+j

)
then TBt = 1 and EBt = 0, (1.1)

else TBt = 0 and EBt = 1,∀ t

The Data appendix provides a detailed description of the series and their construction.

In total, I have 53 observations with non-zero adjustment for a total of 20 plans divided

into EB and TB (21 quarters of adjustment are labeled TB and 32 are labeled EB). Mean,

standard deviation and number of observations are in Table 3. The mean of total non-

zero historical adjustments is 0.286. The means of TB plans are 0.166 and 0.123 both for

unanticipated and anticipated components of the plan respectively, and it is lower than

that of EB plans than stands at 0.304 and 0.323.

Insert Table 3 (descriptive statistics)

A number of comments about narrative plans are in order.

First, as illustrated in Table 4, there is significant evidence of both intertemporal and

intratemporal correlations among the different dimensions of plans:

2Following Devries et al. 2011, I concentrate on those deficit-driven exogenous adjustments, which

are not offset by the long-run adjustments in the R&R terminology. Moreover, R&R propose several

measures of the tax adjustments, generated respectively by including or not the retroactive components

of the measures. There are no cases of retroactive components in deficit-driven adjustments, and the

retroactive components of a long run do not affect my measure of revenue adjustments.
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Insert Table 4 (correlation)

The unanticipated tax τut and spending gut adjustments are strongly correlated with

ρ = 0.56. By simply regressing τut on gut , the coefficient is strongly significant and equal

to 0.42 with std.err = 0.05 and Rˆ2 = 0.31. With anticipated shocks we observe the

same pattern: ρ = 0.60; the coefficient is 0.63 with std.err = 0.07 and Rˆ2 = 0.4. Corre-

lation between the unanticipated component of the plans at date t and those announced

previously and executed at date t is very low.

A simple orthogonality check supports the idea of using plans instead of shocks. Con-

sidering separately anticipated and unanticipated parts of a plan, I estimate two systems:

in the first one I include both components, while in the second one only a surprise com-

ponent3. As one would expect, taking into account the correlation between the plans’

components, estimated coefficients vary depending on the specification I use. So, once

again, this evidence supports an idea of using the plans.

Second, as there is potential measurement error in narrative episodes (see, for example,

Mertens, Ravn 2013), it is interesting to see how these constructed variables are related

to observed fiscal variables constructed using NIPA tables.

Insert Figure1.1,1.2

Figure 1.1 shows the time series of expenditure and tax variables from NIPA tables.

Figure 1.2 plots changes in both expenditure and tax variables (left and right column

respectively), together with expenditure and tax adjustments (first row) and EB and TB

fiscal plans (last row). Narrative variables include both components anticipated and unan-

ticipated. Shocks in the upper panel are constructed in such a way that all adjustments

are recorded as positive (therefore a positive adjustment in expenditure is a spending

cut).

The sample period is from 1978 till 2012, covering the recent crisis. It is quarterly

data for the United States.

1.2.2 Exogeneity and predictability of fiscal plans

One important and necessary condition for the correct estimation and simulation of the

effect of fiscal plans on output growth is the exogeneity of the plans. There is no consensus

in the literature on the fact that narrative approach per se is responsible for holding

the exogeneity condition (see Ramey, 2015). So, several additional checks will help to

make sure that the fiscal plans are exogenous to growth of output, that is they are not

predictable by past values of output growth. Moreover, it is important to check that

fiscal plans are not predictable by debt as well as by channel variables. Furthermore, it

3Estimated coefficients are not reported here; however they can be available upon request.
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is important to show that the choice of being a tax-based or expenditure-based plan is

independent of the business cycle.

The first set of checks can be conducted simply by the OLS regressions including

constant. As a dependent variable first, I use the unanticipated component of the plan:

eut = τut + gut

next, I take the executed anticipated component of the fiscal plan, so:

eat,0 = τat,.0 + gat,.0

while the independent variables are both the first and the second lags of an output

growth, debt-to-GDP ratio growth, financial market uncertainty, which is financial market

distortion proxied by corporate BAA-AAA bond spread, high–information content credit

spread index (Gilchrist and Zakrajsek, 2012) and excess bond premium (Gilchrist and

Zakrajsek, 2012), economic policy uncertainty (Bloom, Baker and Davis proxy), and short

term interest rate. Importantly, in the regressions with output growth as well as debt-

to-GDP ratio growth, spread, Gilchrist and Zakrajsek, (2012) proxies, and interest rate

none of the coefficients are significant, so their lagged values do not affect the fiscal plan’s

components, while in the regressions with economic policy uncertainty the coefficients are

significant. However, this result is driven only by one observation, precisely by 1988q1.

That is why after inclusion the dummy 1988q1 into the regression both of the coefficients

become insignificant. So, fiscal plans are not predictable by the variables of my interest.

To address the question of independency of fiscal plans from the business cycle one

can do a binary choice logit (probit) regression. I take the dummies TB and EB as choice

variables and regress it on a cycle measure separately. Cycle measure is constructed

as a deviation of the GDP from the Hodrick-Prescot (hp) trend. After conducting the

regression I find no evidence of the relations between choice of doing expenditure-based

(EB) fiscal plan or not and the cycle. The coefficient in front of the cycle variable is - 0.2,

while the standard error is 0.25 and the p-value is 0.4, McFadden R-squared is 0.004. On

the contrary, there is evidence of applying tax-based (TB) fiscal policy in times of booms.

Even though the positive coefficient in front of cycle variable is 1.23 (standard error 0.35,

p-value is 0.0006, McFadden R-squared is 0.112) tells us that increase of independent

variable (so times of boom) leads to a higher probability of choosing TB policy, which

contradicts the results and makes them even more difficult to obtain.

Additionally with a binary choice logit (probit) regression I have checked the indepen-

dency of the choice between TB and EB from the potential channels. The results confirm

the independency of a fiscal plan choice, since none of the coefficient is significant4.

4Estimated regressions are not reported in the current paper and can be available upon request.
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1.2.3 The proxies for Uncertainty and Monetary Policy

The first candidate is an uncertainty. There is a large stream of literature that focuses

on the relationship between uncertainty and real economy. There are several important

concepts to notice. Uncertainty is a variable that is hard to measure. According to Bloom

(2012), today’s volatility could be a proxy for uncertainty about tomorrow. For example,

uncertainty of the S&P 500 tomorrow is today’s volatility of the S&P 500. Moreover,

macroeconomic uncertainty could be measured as stock return volatility, forecaster dis-

agreement, economic policy uncertainty index, as offered by Bloom, Baker and Davis,

(2012) and by news-mentioned uncertainty.

I use mainly two proxies for uncertainty. The first uncertainty proxy to capture the

”traditional wait-and-see” effect is the news-based index. Baker, Bloom and Davis, (2013)

extend the news-based index of policy uncertainty to 1900, using a panel of six newspapers:

The New York Times, The Boston Globe, The Wall Street Journal, The LA Times, The

Chicago Tribune, and The Washington Post5. My main proxy for the second type of

uncertainty, which captures financial market distortions, is a BAA - AAA corporate bond

spread. It is a rough one since according to the Gilchrist and Zakrajsek, (2012) the

spread index could be decomposed into predicted default risk and unpredictable excess

bond premium. So as additional proxies I take the Gilchrist and Zakrajsek, (2012) spread

index as well as their excess bond premium6. Data for corporate bond spread are from

the FRED website and the source is Board of Governors of the Federal Reserve System,

while data for high–information content credit spread index and excess bond premium are

from Gilchrist and Zakrajsek, (2012)7. The detailed description of proxies and the data

sources is in Appendix 2.

Additionally, for the robustness I substitute uncertainty with the following proxy:

”mvol,” which is the combination of VXO (implied volatility) and realized volatility8.

This measure of uncertainty was offered for the first time by Bloom (2009). He took

monthly U.S. stock market volatility from the Chicago Board of Options Exchange VXO

index of percentage implied volatility from 1986 onward. Pre-1986 the VXO index is

unavailable, so, following the Bloom ”actual monthly returns volatilities are calculated

as the monthly standard deviation of the daily S&P500 index normalized to the same

mean and variance as the VXO index when they overlap from 1986 onward. Actual and

VXO are correlated at 0.874 over this period.” After this proxy for uncertainty is scaled

to make it comparable by the following formula:

5Thanks to professor STEVEN J. DAVIS for sending me this data.
6Results can be available upon request.
7Data for a high–information content credit spread index and excess bond premium are from Gilchrist,

Zakrajsek, (2012) : http://people.bu.edu/sgilchri/Data/data.htm
8Results can be available upon request.
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mvol = log(mvolˆ2/12)

As a proxy for monetary policy I take the change in 3 months tbill rate from FRED.

Inflation is a log ratio of personal consumption expenditures (PCE) from NIPA 2.3.4.

Where expenditure variable is EXPt = (tot expend − int paym)/ngdp and tax variable

is TAXt = (tot receip − int receip)/ngdp, taken from the NIPA 3.1 and 1.1.5. As an

additional check, I take different definitions of the EXPt and TAXt variables as in Blan-

chard and Perotti (2002) and Mertens and Ravn (2012). However, results are virtually the

same and are available upon request. Output is growth rate of the quantity index for real

GDP (NIPA 1.1.3), Consumption is growth rate of the Real Personal Consumption Ex-

penditures (NIPA 2.3.3), Investment is growth rate of the Real Private Fixed Investment

(NIPA 5.3.3) and DEBT (debt-to-GDP ratio) is constructed as in Favero and Giavazzi,

(2012), so using Federal debt held by the public.

1.3 Simulation of fiscal adjustment plans in a VARX

setting

After their identification, fiscal adjustment plans are considered to be the correct exper-

iment and can be used in empirical models to measure policy effect. Empirical reduced

form models are needed to be simulated by keeping all parameters constant, and only the

simulation of fiscal adjustment plans allows this. For the valid experiments with reduced

form model two requirements must be satisfied: simulate exogenous policy actions and

consider experiments that do not change the correlation in the data used to estimate the

parameters in the empirical model.

Importantly, simulation of the fiscal adjustment plans narratively identified in VAR

allows avoidance of the ”fiscal foresight” problem. Fiscal policy is based on rare decisions

and is implemented through multi-year plans. These features of fiscal policy generate

“fiscal foresight” (Leeper et al. 2008, Leeper 2010), agent know in advance future an-

nounced, measures. Ramey (2011a, b) argues that distinguishing between announced

and unanticipated shifts in fiscal variables, and allowing them to have different effects

on output, is crucial for evaluating fiscal multipliers. Leeper et al.(2013) show that the

moving average representation of the VAR becomes non-invertible because fiscal fore-

sight makes the number of shocks to be mapped out of the VAR innovations too high to

achieve identification. In other words, misalignment between the information set used by

the econometrician in a VAR and that available to economic agents causes a failure of a

unique recovery from VAR innovations of an exogenous combination of unanticipated and

announced fiscal corrections that characterizes a plan. Narrative identification of fiscal

adjustment plans explicitly allow for the fiscal foresight.
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Simulation of fiscal adjustment plans in the VAR model allows me not only to avoid the

fiscal foresight problem and correctly simulate exogenous policy actions, but also, most

importantly, it allows me to track interdependencies between the variables of interest.

The main question of this paper is the question of the transmission mechanism, which

stands behind the heterogeneous output effects of fiscal adjustment plans and is related

to the set of macroeconomic questions, for which dynamics and expectations are all-

important. The truncated moving average which is commonly used in the literature for

deriving the dynamic effect of the exogenous fiscal policy on the variables of interest by

simply projecting these variables on current and past values of the shocks does not allow

the capture of dynamics between the variables of interest. Therefore it is not valid for

investigating the transmission mechanism.

Ideally, one would like to consider a general model, which covers different sectors

of the economy to see the full set of interdependencies. Since fiscal policy is based on

rare decisions this will cause a model to be over-parameterized, not having a sufficient

number of degrees of freedom to be estimated. Since current study focuses on uncertainty

and monetary policy transmission channels and considers only U.S. economy, the set of

endogenous variables can be limited to the following set of domestic macro variables: real

GDP growth, inflation, three months t-bill rate and proxy for uncertainty.

U.S. debt dynamics have never deviated from stability and therefore on the one hand,

one should not worry about an inclusion of identity driving the debt dynamics into the

model. However, Leeper (2010) stresses the importance of avoiding analyses of “unsus-

tainable fiscal policies.” To ensure that the policy does not lay on an unsustainable path,

to pin down explicitly the debt stabilization motive in the fiscal reaction function and the

impact of debt in the macro dynamics, I do an additional check for the robustness by the

endogenization of the debt-deficit dynamics9. This precisely allows us to see that impulse

response functions are not computed by diverging paths for fiscal fundamentals.

Furthermore, VARX with fiscal adjustment plans allows us to do a counterfactual

model check. This is useful for defining the effect not only from a qualitative perspective

but also a quantitative one.

After correct identification, estimation and simulation of the fiscal adjustment plans,

the impulse responses can be computed as the difference between two forecasts. Once

impulse responses are available, multipliers can be calculated as the ratio of the integral

of the output response and the integral of taxes or expenditure responses (see Mountford

and Uhlig (2009), Uhlig (2010)).

To give a sense of how simulation of the fiscal adjustment plans is done in the VARX

framework, consider a simplified example with just two endogenous variables: variable

of interest yt and transmission channel zt. Consider a reduced form VARX(1) model

9Results can be available upon request.
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with exogenous fiscal adjustment plans. There are no lags on unanticipated components,

anticipated executed components and anticipated future components. The anticipation

horizon is equal to one. There is not a constant and trend for simplicity. Then, the model

is as follows:

(
yt

zt

)
= A ∗

(
yt−1

zt−1

)
+B ∗

 τut
τat,t
τat,t+1

+ (1.2)

+C ∗

 gut
gat,t
gat,t+1

+

(
εyt
εzt

)
(1.3)

τat,t+1 = dτ1τ
u
t + ετt+1 (1.4)

gat,t+1 = dg1g
u
t + εgt+i

τat,t = τat−1,t (1.5)

gat,t = gat−1,t

where

(
yt

zt

)
- is vector of endogenous variables, while

 τut
τat,t
τat,t+1

 - is vector of ex-

ogenous tax hikes (τut - is unanticipated tax adjustment, τat,t - anticipated tax adjust-

ment executed in quarter t, τat,t+1 - anticipated tax adjustment which is announced in

quarter t and will be executed in quarter t + 1) and

 gut
gat,t
gat,t+1

 - is vector of exogenous

expenditure cuts (gut - is unanticipated expenditure adjustment, gat,t - anticipated ex-

penditure adjustment executed in quarter t, gat,t+1 - anticipated expenditure adjustment

which is announced in quarter t and will be executed in quarter t + 1). Matrices A =(
a11 a12

a21 a22

)
, B =

(
b11 b12 b13

b21 b22 b23

)
, C =

(
c11 c12 c13

c21 c22 c23

)
are coefficients needed to be

estimated. Equations (1.4) capture correlation between the anticipated future component

and the unanticipated one. This example is very much simplified since it is also assumes

zero correlation between the tax and expenditure components, which is not true in reality.

In the real world, correlation between revenue and expenditure sides of fiscal plans are

not zero and the interpretation of the effect of simulated shocks are not immediate: an

initial correction to expenditure might generate a plan that is much more tax-based than
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expenditure-based. Favero, Karamysheva (2014) provide a detailed econometric analysis

of the fiscal adjustment plan’s importance.

I am interested in the effect of exogenous variables on endogenous. After a correct

estimation of the coefficients of the matrices A,B,C as well as dτ1, d
g
1 the simulation of

the plans is possible. Taking in to account the assumption of this simplified example

about zero correlation between tax and expenditure components of the plans, one can

define separately the effects of a pure tax - based plan or an expenditure - based plan.

Importantly, there are two effects of the fiscal adjustment plans on endogenous variables.

One is direct and goes through the estimated coefficient of the matrices B,C as well as

dτ1, d
g
1. The other effect is an indirect one, which propagates through the interdependencies

of endogenous variables.

Consider the simulation of the tax - based plan in this example: at time t you give a

shock to τut , then using equations (1.4) obtain τat,t+1. As a next step, using equations (1.5)

get τat+1,t+1. Since there is no lags of unanticipated and anticipated components of the

fiscal adjustment plans, and moreover, the anticipation horizon is equal to one, further

propagation goes through the coefficient of matrix A, in other words, it goes through the

endogenous variables.

1.4 Estimation and Results

This section presents the estimation technique and the results in the form of impulse

response functions. The model I use for estimation is a vector autoregression model with

exogenous variables (VARX). The logic of this section proceeds as follows:

First, I do a baseline model, where I compare two channels: monetary policy and

uncertainty. Then a counterfactual model check confirms results not only qualitatively

but also quantitatively.

1.4.1 VARX - Baseline model with fiscal plans

I do a time series analysis of fiscal plans in the U.S. The baseline model considered in this

study is VAR with exogenous fiscal plans (VARX). As was mentioned above it would be

great to have a general model, covering different sectors of the economy to see the full set

of interdependencies. However, taking into account the feasibility one needs to make a

choice. The set of endogenous variables I consider in the baseline model can be limited to

the following set of domestic macro variables: real GDP growth, inflation growth, change

in three months t-bill rate and proxy for uncertainty: change in BAA-AAA corporate

bond spread and change in Economic Policy Uncertainty index. I also estimate a bigger

system, appending real consumption growth, real investment growth, results are virtually
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the same. The behavior of investment growth and output growth very similar. And there

is no heterogeneity in response of consumption growth.

∆xt = α̃0 + α̃1t+ B̃0(L)∆xt−1 + B̃1(L)(τut + gut ) ∗ EBt +

+B̃2(L)(τut + gut ) ∗ TBt + C̃1(L)(τat,t + gat,t) ∗ EBt + (1.6)

+C̃2(L)(τat,t + gat,t) ∗ TBt +
horz∑
i=1

D̃i ∗ (τat,i+t + gat,i+t) ∗ EBt + (1.7)

+
horz∑
i=1

Ẽi ∗ (τat,i+t + gat,i+t) ∗ TBt + εt

(τat,t+i + gat,t+i) ∗ TBt = δ̃TBi (τut + gut ) ∗ TBt + ε1t+i, for i = 1, horz (1.8)

(τat,t+i + gat,t+i) ∗ EBt = δ̃EBi (τut + gut ) ∗ EBt + ε2t+i, for i = 1, horz

where xt - is a vector of endogenous variables and in the baseline model

xt = [GDPt,MP, UNC]

MP = [INFLt, T bill] (1.9)

UNC = [SPREAD,EPU ] (1.10)

τut - is unanticipated tax adjustment, gut - is unanticipated expenditure adjustment,

τat,t - anticipated tax adjustment executed in quarter t, gat,t - anticipated expenditure

adjustment executed in quarter t, τat,i+t - anticipated tax adjustment which is announced

in year t and will be executed in year t + i, gat,i+t - anticipated expenditure adjustment

which is announced in quarter t and will be executed in quarter t+ i.

I set anticipated horizon to six quarters, since it is a median implementation lag, while

the length of lag polynomials is three, so in total I consider four quarters because of two

reasons: the number of parameters to be estimated and the possibility of error in timing.

This parsimonious specification allows us to identify separately the output effect of

tax-based corrections from that of expenditure-based. This is important since the in-

terpretation of the effect of simulating separate shock is not trivial. For example, fiscal

adjustment plan, which initially has an expenditure correction in the end may appears to

be more tax - based than expenditure - based.

Before estimating the system several preliminary tests must be performed. VAR sat-

isfies the stability condition and no root lies outside of the unit circle. By Hannan-Quinn

information criterion and Schwarz information criterion the number of lags is set to one.

Results are in the form of impulse response functions. Bootstrap confidence intervals

are obtained by 1000 replications with one standard deviation (68%). I restrict the length
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of the block to four in order to take into account serial correlation in residuals. Initial

shock to TB (EB) plans is set in such a way that the total size of the plan is equal to one

percent of GDP, that is in TB case - 0.36, while in EB case - 0.79.

The full sample covers 1978q1–2012q4 period. It includes the period of the Paul

Volcker’s era or the inflation targeting. The inflation has a peak in 1980q1 and the

interest rate (three months tbill rate) has a peak in 1981q3. This time is considered to

be a well known structural break. To avoid the results being affected by this break, I

cut the sample to the following one: 1983q1 - 2012q4. Moreover, zero low bound, which

is also covered by the sample may have an effect on the results either, So, I do a second

cut and test the following sample: 1983q1 - 2006q4. The baseline result does not change

depending on the sample. All results are available upon request. Here I report the results

for the sample period 1983q1 2012q4. Figure 1.3 shows the impulse response functions

of the baseline model.

Insert figure 1.3

Output declines in response to tax - based plan and are close to zero in response to

expenditure based plan. This evidence goes in the opposite direction of the Keynesian

view, under which one would expect a positive reaction of output in response to an increase

in spending.

There is no heterogeneity in responses of the monetary variables depending on fiscal

plans. However looking at the point estimates, in the case of tax-based fiscal plan there

is an increase of both inflation and interest rate in the short run, while in the long run

there is a decrease of this variables. As for expenditure - based plans interest rate goes

up, while inflation is close to zero.

Both proxies of uncertainty produce a strong heterogeneity in results depending on the

fiscal adjustment plans used. There is an increase in BAA -AAA corporate bond spread

as well as Economic policy uncertainty index in the medium and long - run after the tax

- based plan is introduced, while mild decrease of BAA -AAA corporate bond spread as

well as Economic policy uncertainty follows the expenditure - based plan.

1.4.2 VARX - closing one channel at a time

To address the question of how much of the effect is actually going through the variables

of interest, I use a counterfactual experiment. To better understand the logic that stands

behind the experiment, I first bring an example of the basic methodology of the coun-

terfactual model and then conduct an empirical experiment with the data. The idea of

a counterfactual experiment is as follows: one assumes that the full model (without any

restrictions) is a true one, counterfactual is an artificial model, something that has not

happened but could, would, or might under differing conditions.
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Bachmann and Sims (2012), for a baseline approach of the counterfactual experiment,

fix the economic environment and investigate the hypothetical shock combinations. In

other words, first, one needs to place identifying restrictions on the impact matrix, fixing

the contemporaneous relations between the variables, after recovering the matrix sub-

stitute the structural model with the reduced form by inverting the impact matrix and,

finally, putting restrictions in place to create specific statistical shock combinations. How-

ever, Bachmann and Sims (2012) show that an alternative approach, which considers two

different economies (restricted versus unrestricted) and structurally prevents one variable

from responding to another, produces an equivalent result to the baseline model. Consid-

ering the method of using the reduced form specification, in the current paper I choose

an alternative approach.

Consider simple reduced form VAR(1) model with exogenous variables:

xctyct
zct

 =

a11 a12 a13

a21 a22 a23

a31 a32 a33

 ∗
xct−1

yct−1

zct−1

+

b11 b12 b13

b21 b22 b23

b31 b32 b33

 ∗
λctµct
νct

+

εx
c

t

εy
c

t

εz
c

t

 (1.11)

where

xctyct
zct

 - is vector of endogenous variables, while

λctµct
νct

 - is vector of exogenous

variables. We are interested in the effect of exogenous variables on endogenous. Assume

that one needs to isolate the effect of exogenous variables on xc and yc, which goes through

zc. There are several ways of doing so. First, I could simply take away zc at all horizons

from the xc and yc equations. But this method is quite restrictive in the sense that if

another power exists there, different from the vector of exogenous variables that affect

xc and yc equations, then by doing so I eliminate this effect as well. For example vector

of exogenous variables is fiscal policy, but there is also monetary policy, which is not

considered in the model and so hides in residuals. Eliminating zc at all horizons from the

xc and yc equations misspecifies the system and loses the indirect effect of the monetary

policy, that goes through zc and affects xc and yc.

Another way of isolating the effect (the one I use) contains two steps. The first is

to make zc - unresponsive to any exogenous variables, so in the matrix B, put to zero

coefficients b31 = 0, b32 = 0 and b33 = 0. One may decide to stop after the first step,

since this type of counterfactual model is less subjected to Lucas critique, because only

the contemporaneous response of the zc variable to the exogenous variables is shut down.

The economic structure is barely affected by this type of one period change, since it takes

time for agents to learn.
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xctyct
zct

 =

a11 a12 a13

a21 a22 a23

a31 a32 a33

 ∗
xct−1

yct−1

zct−1

+

b11 b12 b13

b21 b22 b23

0 0 0

 ∗
λctµct
νct

+

εx
c

t

εy
c

t

εz
c

t

 (1.12)

Another option is to continue and move to a more restrictive case. By the first step

I only eliminate the effect at the horizon one, while still the effect could go at different

horizons through xc and yc. So I need also to put zero coefficient on matrix A : a31 = 0

and a32 = 0. Now the system looks as:

xctyct
zct

 =

a11 a12 a13

a21 a22 a23

0 0 a33

 ∗
xct−1

yct−1

zct−1

+

b11 b12 b13

b21 b22 b23

0 0 0

 ∗
λctµct
νct

+

εx
c

t

εy
c

t

εz
c

t

 (1.13)

So on the one hand I isolate the effect of the exogenous variables on xc and yc which

goes through zc, on the other I still maintain the possibility that there is another power

that affect xc and yc through zc, since I keep zc variable in the xc and yc equations.

Applying this methodology to the data I compare the effects, using two specifications.

The first one keeps channel of uncertainty and risk open, while the second one shuts the

channel down. By doing so it is possible to understand how important one channel is

from another. I do this exercise for all proxies. The results for both specifications then

are plotted in the same graph.

Step one and step two produce virtually the same set of results. So what matters, is

an isolation of the channel’s variable from exogenous variables. I report in the paper the

results from the first step only10.

Figures 1.4, 1.5 demonstrate the effect of fiscal adjustment plans in case the channels

of uncertainty are shut down. Once corporate bond spread channels is closed, the het-

erogeneity of results disappears. Closing economic policy uncertainty does not influence

response of output to fiscal adjustment plans. Therefore between the two, consistently

with Gilchrist, Sim and Zakrajsek (2012) uncertainty reflecting financial market distor-

tions plays more important role for the heterogeneity of the results.

Insert figure 1.4,1.5

Closing monetary policy channel does not change the response of output, which figure

1.6 demonstrates. This suggests that monetary policy can not be fully responsible for

the heterogenous output effects of fiscal adjustment plans.

Insert figure 1.6

10Results from the second step can be available upon request.
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Next, I close all the channels at the same time and the result is similar to the one, when

I close the spread channel only11. The conclusion one may draw is that an indirect effect of

fiscal adjustment plans on output growth that goes through uncertainty reflecting financial

market distortions is an important one. However there is also a direct effect playing an

important role.

1.5 Uncertainty through the lenses of a DSGE model

In this section, I investigate whether a DSGE model can produce results that are consistent

with those obtained, empirically, in the first part of the paper. Taking a DSGE model

of Croce et al. (2012) as a benchmark, mostly keeping their parameter specification and

calibration, I modify the government part of the model, introducing a fiscal rule and

allowing the government to use both taxes and expenditures as fiscal instruments to deal

with the government debt. Using data simulated from the general equilibrium model,

I show that fiscal consolidation that is based on tax hikes leads to a higher equity risk

premium relative to the one based on expenditure cuts.

It is important to see what will be an effect of a particular government fiscal policy on

the decisions made by the household and the firm. It is worth noticing that in the current

DSGE model, equity risk premium is a premium of equity over the bonds both issued

by the firm and by the government, since there is an assumption that in the equilibrium

there is no default, so bonds issued by the firm have the same interest rate as the ones

issued by the government and are considered to be risk-free. Tax increase play two side

effects on the financial decisions of the firm. On the one hand, with a tax increase a

firm will prefer to finance itself with more debt, since there are benefits coming from the

tax shield; on the other hand, increase in taxes will distort future corporate profit, which

in turn will decrease the collateral value of the firm, making the debt more costly. At

a certain point the cost of the debt will overcome the benefits and firms will start to

deleverage, decreasing the amount of debt. To maintain the value of the firm, it needs to

increase equity. This is not always a good sign, so at some point the firm may prefer to

decrease in value and not undertake a new investment project.

if Debt ↓ , then Lev =
Debt

Equity
↓ (1.14)

V alue = Debt+ Equity

A drop in average investment will decrease the possibility of hedging against the ex-

ogenous shocks, which in turn will decrease the opportunity for a consumption smoothing,

causing the equity risk premium to increase.

11Result can be available upon request.
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From the demand perspective, higher taxes induce higher risk in the long run and

a higher stochastic discount factor. Under the assumption of the early resolution of

uncertainty, the household will move the demand towards safer assets ”fly to quality phe-

nomenon,” choosing the safer assets to hedge themselves against negative shock. Increase

of bond demand will decrease the interest rate for bonds and increase the equity risk

premium.

Cutting expenditures may be considered as an expected decrease in taxes in the fu-

ture, or at least no increase in taxes, under the assumption that one type of government

expenditure alters the real economy through expected future taxes. From the firm’s per-

spective, on the one hand less tax shield is expected in the future, which will shift the

supply of bonds toward equity. While from the agent’s perspective an expenditure cut,

which is expected to cause a future decrease in taxes, leading to a decrease in long-run

productivity risk, will make the agent more confident, causing him to shift demand from

bonds (less risky assets) towards equity, decreasing the cost of equity and reducing the

equity risk premium.

1.5.1 Government

Croce et al. (2012) offer a production-based economic model to study the asset pricing

effects of fiscal policy. Importantly, the risk generated by exogenous expenditure shocks

can be either mitigated or exacerbated depending on the policy chosen by the government.

Croce et al. (2012) find out that the use of fiscal policy to stabilize short-run consumption

growth may generate welfare cost, while fiscal policy applied to stabilize long-run dynamics

generates a welfare benefit. Observed effects are created by incorporating two important

features into the model. First, it is necessary to have a special form of utility, in particular

the Epstein-Zin utility function, which allows the agent to have a preference for timing of

uncertainty resolution. The second feature is financial friction, such as financial distress

costs and debt adjustment cost, since it causes a levered return to be exposed to aggregate

risk and capital accumulation to be sensitive to the long-run risk.

Croce et al. (2012) consider exogenous expenditure shocks, they left the government

to operate only with the tax fiscal instrument; however, the government is also allowed

to have deficit and debt.

Nowadays, taking into account the debate around fiscal consolidation it is crucial to

understand which kind of fiscal policy is better to apply and what are the reasons and

consequences of such a different effect on real economy of tax based and expenditure based

fiscal policy. So it is crucial to allow the government to have both fiscal instruments: taxes

and expenditures.

Following Erceg and Linde (2013), I permit the government to adjust spending or

taxes in response to the shock, which moves the debt-output ratio and/or the deficit away
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from the target path. The debt - output target follows AR(2) process:

b∗Gt+1 − b∗Gt = ρd1(b∗Gt − b∗Gt−1)− ρd2b
∗
Gt + εb∗,t (1.15)

which captures gradual adjustment and avoids large negative effect on output. εb∗,t -

is a white noise N(0, σεb∗,t). Importantly, the process should be stationary to allow for

the debt target to converge to the steady state level. If the process is an AR(2):

x
AR(2)
t = αAR(2) + ϕ

AR(2)
1 x

AR(2)
t−1 + ϕ

AR(2)
2 x

AR(2)
t−2 + ν

AR(2)
t

then conditions for stationarity are the following:

ϕ
AR(2)
1 + ϕ

AR(2)
2 < 1

ϕ
AR(2)
2 − ϕAR(2)

1 < 1

|ϕAR(2)
2 | < 1

For the above-mentioned AR(2) process this will mean:

ρd2 > 0

0 ≤ ρd2 < 1

Obviously there is no sense in using this equation in the theoretical model, if in reality

the target never exists or if it exists but only for the short sample period or for only the

different country. This is not the case and the targets not only exist in history but also

they are changing through time. For example, in Europe The Maastricht Treaty, signed

in February 1992 and entered into force on 1 November 1993, contains the 5 convergence

criteria EU member states are required to fulfill to adopt the new currency, the euro.

Specifically, the ratio of the annual general government deficit relative to GDP at market

prices must not exceed 3% at the end of the preceding fiscal year. While the ratio of gross

government debt (measured at its nominal value outstanding at the end of the year and

consolidated between and within the sectors of general government) relative to GDP at

market prices, must not exceed 60% at the end of the preceding fiscal year.

As for United States, there are plenty of examples where the target is not only in-

troduced, but also revised. For instance, the Balanced Budget and Emergency Deficit

Control Act of 1985 put as a deficit target for 1988 - 108 bl of $, for 1989 - 72 bl of $, for

1990 - 36 bl of $; while the Balanced Budget and Emergency Deficit Control Reaffirmation

Act of 1987 made a revision of this target, for example, for 1988 - 144 bl of $, for 1989 -

136 bl of $, for 1990 - 100 bl of $ (according to CBO Statutory Budget Controls in Effect

Between 1985 and 2002, July 1, 2011). OBRA - 1990 target was offered to reduce the

deficit by cumulative U.S.$500 billion (equivalent to 8.5 percent of 1991 GDP) within a
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period of 1991–95, while OBRA - 1993 target was offered to reduce the deficit by 1.75 %

of GDP, relative to the no-policy-change baseline, by 1998.

Following Erceg, Linde (2013) I define taxes and expenditures by the following equa-

tions:

gt = νg0gt−1 + (1− νg0)[νg1(bGt − b∗Gt) + νg2(∆bGt+1 −∆b∗Gt+1)] (1.16)

τt = ντ0τt−1 + (1− ντ0)[ντ1(bGt − b∗Gt) + ντ2(∆bGt+1 −∆b∗Gt+1)]

where gt, τt is expressed in the percent deviation from steady state level, bGt is the ratio

of nominal debt to steady state (or“trend”) of nominal GDP, and b∗Gt is the debt/GDP

ratio target .

bGt =
BG
t

Yt

b∗Gt =
BG∗
t

Yt
(1.17)

the above stated equations simply show that future spending (taxes) will consist of

two parts: first coming from the past spending (taxes) and second coming if the debt or

deficit deviates from the target.

To confirm the empirical findings from the previous section, ideally one would like to

have the same fiscal measures as in the empirical model. On the other hand, the work

with theoretical model gives more flexibility. In fact, in working with the empirical re-

duced form model two conditions must be satisfied, namely, exogenous policy actions and

experiments that do not change the correlation in the data used to estimate the param-

eters in the empirical model. Only the simulation of exogenous plans meets these two

conditions, while the theoretical model creates multi - scenario experiments. In other

words, the theoretical model allows under first scenario to have fiscal plans, while under

the second scenario, one might have only changes in taxes (expenditures), setting some

of the coefficients to zero or under third scenario one might have a mixed strategy, with

changes both in taxes and expenditures. To work with fiscal plans, one needs to consider

both intertemporal and intratemporal dimensions, and so include into the model both

unanticipated and anticipated components as well as taxes and expenditures. Intertem-

poral dimension is possible to make by including the expectation in the model. To start

simply I use only the intratemporal dimension and do several experiments in this direc-

tion: taxes only, expenditures only and a mixed strategy. The model can be extended

further by also including intertemporal dimension of the plan.

The budget constraint of the government is a standard one:

BG
t = (1 + rf,t−1)BG

t−1 + (gt − τt)(Yt −WtHt −Bt−1rf,t−1) (1.18)
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Growth rate of productivity is an important element of the model needed to be deter-

mined. Croce et al. (2012) impose a condition, relying on the previous empirical findings

by Lee and Gordon (2005); Djankov et al. (2010), as well as on the endogenous growth

model by Croce et al. (2011), supporting the idea that an increase in taxes reduces

long-run growth.

Barro (1990) in the endogenous growth model, extended with the tax financing govern-

ment services, affecting production or utility, finds that an increase in utility expenditures

leads to a fall of growth rate, meanwhile an increase in production expenditure leads ini-

tially to an increase in growth rate, followed by the fall. At the same time Alesina et

al. (2002) using the q theory (Andrew B. Abel and Blanchard (1986) - this theory pro-

vides a standard framework that highlights the central role of profits as a determinant of

investment) and the panel of eighteen OECD countries show that an increase in public

spending will increase labor cost and profit, which in turn will decrease investment, and

an increase in taxes leads to a decrease in profit and investment; however, much less than

in the case of expenditures. So the conclusion they draw is that an increase in growth

after fiscal stabilization is explained mainly by expenditure cuts (especially in government

wage and transfers), while the decrease in growth is due to tax increases. Relying on the

above-mentioned theoretical and empirical findings, I assume that productivity growth is

affected by deviation of tax and spending rate from the unconditional mean. I use the

following condition for productivity growth:

∆zt = µ+ ϕτ (τt−1 − E(τt)) + ϕg(gt−1 − E(gt)) + εt (1.19)

εt ∼ N(0, σ2
ε ), corr(ετ∗t, εt) = 0, ϕτ 0 0, ϕg 1 0

with the ϕτ being negative and ϕg being positive.

1.5.2 Household

The agent has Epstein and Zin (1989) preferences:

Ut = {(1− β)C
1− 1

ψ

t + β(Et[U
1−γ
t+1 ])

1− 1
ψ

1−γ }
1

1− 1
ψ (1.20)

where γ - is a coefficient of relative risk aversion and ψ - is elasticity of intertemporal

substitution. Under the assumption that ψ > 1
γ
, the agent has a preference for earlier

resolution of uncertainty, consistent with the Bansal and Yaron (2004), which ensures

that the agent dislikes uncertainty in the future (for example, uncertainty about the long

run productivity growth). β - is a discount factor and Et is the expectation operator

conditional on information available at time t. Ct is a consumption of the agent. Under

assumption of no disutility of working and fixed working hours, Ht is normalized to one.

The stochastic discount factor is
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Mt+1 = β(
Ct+1

Ct
)−

1
Ψ

(
Ut+1

Et[U
1−γ
t+1 ]

1
1−γ

) 1
Ψ
−γ

(1.21)

The optimization problem of the household is the maximization of the utility function,

subjected to the following budget constraint:

Ct + StPt +Btot
t ≤ (1 + rf,t−1)Btot

t−1 + St−1(Dt + Pt) +WtHt + TRt (1.22)

where

Btot
t = Bt +BG

t (1.23)

where Bt - is corporate bonds, BG
t - is government bonds and Btot

t - is the total num-

ber of bonds, the price of which is normalized to one. All the bonds are considered to

be risk-free. St - is number of stocks (equity shares), Pt - is an ex-dividend price of the

stock (so excluding dividends). Dt - is equity payout, Wt is wage and there is an assump-

tion that collected taxes are spent for TRt - lump sum transfer from the government to

the household: TRt = gt(Yt − WtHt − rf,t−1Bt−1).Following Alesina, Barbiero, Favero,

Giavazzi, Paradisi (2013) and in order to be realistic, I consider the taxes as corporate

direct taxes and expenditures as transfers.

Under the assumption that in equilibrium there is no default, corporate bonds pay

rf,t−1 - which is a short-term risk free rate. The choice variables for the agent are

Cj, Hj,Sj,Bj, B
G
j , for j = t,∞.

The absence of arbitrage in the markets where investors can trade without transactions

costs guarantees the existence of a positive stochastic discount factor. Completeness of

the market guarantees the uniqueness of the stochastic discount factor.

1 = Et[Mt+1
Pt+1 +Dt+1

Pt
] (1.24)

rf,t =
1

Et[Mt+1]
− 1

where Pt+1+Dt+1

Pt
is a return.

1.5.3 Firm and Financial Frictions

In the optimization problem the firm has to maximize the shareholder’s wealth, Pt +Dt ,

where Pt - is the price per share, excluding dividends, Dt - is the equity payout. In case

of negative Dt firm issue equity in period t. The maximization problem of the firm is the

following:
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Vt = max
{Dj ,Ij,Hj,Kj,Bj}∞j=t

Et[
∞∑
j=t

Mj|tDj]

Dt ≤ Yt −WtHt − Tt − It +Bt − (1 + rf,t−1)Bt−1 − CB
t − CE

t (1.25)

Kt ≤ (1− δ)Kt−1 + φ(
It

Kt−1

)Kt−1, (qt − is multiplier)

where Yt - is output and production function is a standard Cobb–Douglas production

function:

Yt = (ZtHt)
1−αKα

t−1 (1.26)

Kt - is a capital stock, It - is investment, Tt - corporate taxes, which is Tt = τt(Yt −
WtHt − rf,t−1Bt−1)

There are several features that need to be discussed. First, the capital flow constraint

introduced with an adjustment cost. Literature still debates about which type of the

capital adjustment cost to use: convex, which could be symmetric and asymmetric, fixed

or quasi-fixed, or a proportional (linear for investment and disinvestment, but with the

different slopes) adjustment cost. Cooper (2006) finds that by using the fixed adjustment

cost and partial investment irreversibility, that the value premium (value stock over the

growth stock) is driven mainly by the irreversibility of investment and not fixed adjustment

costs. Jermann (1998) concludes that capital adjustment cost is necessary to make it more

costly for the households to smooth the consumption by changing capital stock, causing

consumers to take more risk. Without this cost, the price of capital would never change

since the supply would be perfectly elastic and always equal to one.

Both Croce et. al (2012) and Jermann (1998) demonstrate that the introduction of

this cost allows us to match equity return dynamics and high risk premium. Gilchrist

et al. (2013), using fixed adjustment cost and partial irreversibility, show that higher

irreversibility leads to higher book-market ratio and in distress such a firm will be sub-

jected to higher risk. In the case of both convex and constant, non-convex with partial

irreversibility investment costs generate risk, since under distress the firm with a high

book to market ratio or high irreversibility may not sell easily.

Following Jermann (1998) and Croce et. al (2012) I introduce the cost of (net) invest-

ment (investment over and above what is necessary to replace depreciated capital) which

has the following shape

φ(
It

Kt−1

) =
α1

1− 1/ξ
(
It

Kt−1

)(1−1/ξ) + α2 (1.27)

There are several of Jermann’s (1998) assumptions that need to be taken into account:

adjustment cost function is additively separable from the production function. The prop-

erties of a function such as φ′(·) > 0, φ”(·) 1 0 reaches a minimum value for some positive

Tesi di dottorato "Essays on Macroeconomic Effects of Fiscal Adjustments"
di KARAMYSHEVA MADINA
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2016
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



27

constant, in particular for the Jermann (1998) it is gross growth rate of capital and in

the growing economy it is higher than one. This functional form captures the fact that

if the firm has a lot of capital, then the cost of net investment will be higher than for

the case of a smaller amount of capital. Also, the marginal adjustment cost is negative

for small positive rates of net investment. Parameter ξ states for elasticity of investment

adjustment cost. Coefficients α1 and α2 are set to yield the same steady-state properties.

Moreover, there are financial distress cost and debt adjustment cost introduced by

Croce et al. (2012). The financial distress cost could be modeled in different ways.

But, if one would like to capture the costs associated with financial leverage outside of

bankruptcy, this can be done through the following functional forms, following Croce et

al. (2012):

CE
t = φ0e

−φ1(
ηKt
Bt
−1)
Zt−1 (1.28)

where η, φ1, φ0 are positive constants and φ1 is an intensity of the distress cost and

η - liquidation value of the collateral as a fraction of its book value (debt to book ratio).

While in Glover et al. (2011) - financial leverage outside of bankruptcy is:

CE
t =

1

π

(
Bt

Kt

)π
(1.29)

I keep the functional form of Croce et al. (2012) financial distress cost. It is important

to keep in mind that the formulation of the distress cost of this type serves for the purpose

of convexifying the non-binding constraint:

Bt ≤ ηKt (1.30)

and in reality introduces an endogenous default into the model. CE
t may appear in

the highly-levered firms, when finding a new lender is more difficult and requires more

time, effort and is more costly. CE
t is the reason why the firm does not issues an infinite

amount of debt even in the situation without default in equilibrium. Following Croce et

al. (2012) I introduce debt adjustment cost in the following form:

CB
t = ν(

Bt

Yt
− Bss

Yss
)2Zt−1 (1.31)

where ν - is an intensity of debt adjustment cost. This cost is counter-cyclical and

makes the issuance of the debt to be pro-cyclical.

Under the assumption that spending is lump sum transfer, market clearing is:

Yt = Ct + It − CE
t − CB

t (1.32)

while under the assumption that spending is simply a waste, market clearing condition

is the following:
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Yt = Ct + It + gt(Yt −WtHt − rf,t−1Bt−1)− CE
t − CB

t (1.33)

1.5.4 Calibration

There are two exogenous shocks in the model. The first one is the debt-to-GDP ratio

target and the second one is a productivity shock. The sample period of the data is

1930 - 2012, and as an additional check, the sample can be cut to be consistent with an

empirical part of the model to the one of 1978 - 2012.

Variables & Structural Parameters are available in tables

1) the endogenous variables: Yt, Ct, I t, Kt, Ht,Wt, Bt, B
G
t , Dt, C

B
t , C

E
t ,

Mt, Vd,t, rf,t, rb,t, rd,t, τt, gt, RI,t

2) the endogenous states at time t: Zt−1, Zt, τt, gt, Kt−1, Bt−1

3) the exogenous states: b∗Gt =
BG∗t
Yt

(driven by AR(2)), ∆zt ≡ log(Zt)− log(Zt−1)

4) the exogenous shocks: εb∗,t, εt

Parameters of the model can be split into several sets. The first one is the set of

standard RBC model parameters, which I am not planning to change: depreciation rate

and capital share. The discount factor will be also the standard one.

While the parameters of the average productivity growth µ, short-run productivity

volatility σε, long-run risk tax exposure ϕτ , long-run risk spending exposure ϕg is es-

timated using the real data for taxes and expenditures and the productivity growth is

computed as a Solow residual. Of course, depending on the type of spending (whether

it is simple waste or lump sum transfers or salaries of government employees or total

expenditures, etc.) and taxes (whether it is income or corporate taxes) the estimated

parameters will be different. To be as close as possible to the reality and using the classi-

fication of fiscal consolidation of Alesina, Barbiero, Favero, Giavazzi and Paradisi (2013),

for the US case all the tax changes are done through the increase of the direct component

(income, corporate, capital gain, property, etc.), while the indirect component (VAT, sales

tax, services tax, transaction tax, etc.) is left as unchanged. On the expenditure side,

the majority of the changes made are on the component of transfers (money provision

made by the government without expecting a direct economic gain, such as subsidies,

grants, other social benefits), while there were also changes in the consumption and in-

vestment component of the government expenditures; in other words, everything which is

not considered as a public transfer. For the basic specification of the model I consider the

corporate taxes as direct taxes and expenditures as transfers. As an additional check it is

possible to substitute the transfer component of expenditures with the consumption and

investment component. Of course, this modification will also affect the market clearing

condition and the budget constraint of the household.

The other parameters widely debated in the literature are the Epstein-Zin preference
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parameters: risk aversion γ and intertemporal elasticity of substitution Ψ. The impor-

tant assumption I make is that the agent has a preference for the earlier resolution of

uncertainty, so in terms of parameters the following inequality should be satisfied:

γ >
1

Ψ
Taking commonly-used combinations of these parameters in the literature and com-

bining them with the above-mentioned inequality, one can get the following set of the

pares of the parameters to be used:

Ψ

γ
0.5 1 2

1 − −
√

5
√ √ √

10
√ √ √

40
√ √ √

100
√ √ √

To show the importance of the financial frictions, first I eliminate them by setting

the financial friction parameters to zero. Then, following the commonly-used approach

in the literature, I set the elasticity of investment adjustment cost ξ by answering the

question of how big adjustment cost would be in order to reproduce the relative volatility

of investment. Intensity of debt adjustment cost ν, following Croce et al. (2012) is set

to match volatility of investment. The debt to book ratio η or the leverage parameter is

consistent with the U.S. data and set under the condition that the liquidation value of

the collateral η less than 1− δ, which means that distress capital is sold at a discount:

η < 1− δ

One can do a check using the functional form by Glover et al. (2011) and setting parameter

π to 3.5.

Insert the Table 5 (Parameters Values)

The parameters for preferences and technology are standard for long - run risk and

real business cycle literature. Parameters for the debt-to-GDP ratio target are set to

ρd1 = 0.935 (0 ≤ ρd1 < 1) and ρd2 = 0.0001 (ρd2 > 0) following Erceg, Linde (2013),

which reaches half of the convergence to the new long - run debt target after three years

and fully after ten years. νg0 = ντ0 = 0.5 are set following Erceg, Linde (2013) to allow

the convergence of the debt to GDP ratio to a new target after three years, while ,

ντ1, νg1, ντ2, νg2 are chosen in such a way that in the long-run gt (τt) decreased (increased)

by 0.5% and 0.25% of trend GDP in response to 1% deviation from the debt and deficit

respectively.

Data for the calibration is available in the table 4.
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Insert the Table 6 (Theoretical Model Variable’s Definitions and Sources)

1.5.5 Intuition of the model mechanism

Suppose that there is a shock to the fiscal target, causing the debt-to-GDP ratio to deviate

from the previous optimum level. One can think about the fiscal target as in terms of

the Taylor rule for monetary policy. So, government would like to approach new target.

Realistically, government may not want to reach the target in one step. So, it will change

the debt-to-GDP ratio gradually, using the available fiscal instruments. In the framework

of the theoretical model it is possible to run different experiments. For now, I will focus

on extreme solutions, such as that the government may choose either to close the gap only

by increasing taxes or only by cutting expenditures. Later on I will look at the mixed

strategies.

It is important to see what will be an effect of a particular government fiscal policy

on the decisions made by both the household and the firm. It is worth noticing that

in the current DSGE model equity risk premium is a premium of equity over the bonds

both issued by the firm and by the government, since there is an assumption that in the

equilibrium there is no default and so bonds issued by the firm have the same interest

rate as the ones issued by the government and are considered to be risk free. A tax

increase has two side effects on the financial decisions of the firm. On the one hand, with

a tax increase the firm will prefer to finance itself with more debt, since there are benefits

coming from the tax shield. On the other hand, an increase in taxes will distort future

corporate profit, which in turn will decrease the collateral value of the firm, making the

debt more costly. At a certain point, the cost of debt will overcome benefits and firms will

start to deleverage, decreasing the amount of debt. To maintain the value of the firm the

same the firm needs to increase equity, which is not always a good sign, so at some point

the firm may prefer to decrease its value and not undertake a new investment project.

if Debt ↓ , then Lev =
Debt

Equity
↓ (1.34)

V alue = Debt+ Equity

A drop in average investment will decrease the possibility of hedging against the ex-

ogenous shocks, which in turn will decrease the opportunity for a consumption smoothing,

causing the equity risk premium to increase.

From the demand perspective, higher taxes induce higher risk in the long run and a

higher stochastic discount factor; under the assumption of the early resolution of uncer-

tainty, the household will move the demand towards safer assets, known as the ”fly-to-

quality phenomenon,” choosing the safer assets to hedge itself against negative shock. An
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increase in bond demand will decrease the interest rate for bonds and increase the equity

risk premium.

Cutting expenditures may cause the expectation of a decrease in taxes in the future, or

at least no increase in taxes, under the assumption that one type of government expendi-

tures alters the real economy through expected future taxes. From the firm’s perspective,

less tax shield is expected in the future, which will shift the supply of bonds towards the

equity. From the agent’s perspective an expenditure cut, which is expected to cause a

future decrease in taxes, and therefore decrease in long run productivity risk, will make

an agent be more confident, causing him to shift demand from bonds (less risky assets)

towards equity, decreasing cost of equity and reducing equity risk premium.

1.5.6 DSGE model results

The main take-away of the empirical results of this paper is that risk (risk premium),

proxied by BAA-AAA corporate bond spread, increases in the case of tax-based fiscal plans

and decreases in the case of expenditure-based fiscal plans. The results for uncertainty

are ambiguous in the tax-based case, depending on the proxy I use, while uncertainty

decreases consistently in the expenditure-based case. Preliminary checks, done through

truncated MA representation, shows that the heterogeneity in output response is mainly

due to investment and not consumption and net export. Consumption, investment and

net export growth increases when expenditure-based policy is applied. In the tax-based

case the effect is insignificant and weak for the consumption and net export growth, while

investment drops significantly12.

The idea of this section is to see what will happen with the same economic variables

using the simulated data from the DSGE model. Results demonstrate the mapping of

the exogenous productivity shock and exogenous shock to fiscal policy target into the

endogenous response of taxes, expenditures, consumption and investment growth. I solve

the model by using the second order approximation in Dynare 4.4.2. The results from the

DSGE model are mainly consistent with the empirical findings.

Figure 1.7 presents the impulse response functions for an exogenous productivity shock

and an exogenous shock to fiscal policy target. Panel B of figure 1.7 compares the effects

of a 20% reduction in the desired long-run debt target done either through expenditure

cuts or tax hikes. So, giving a 1% target shock and setting the parameters for the debt-

to-GDP ratio target to ρd1 = 0.935 (0 ≤ ρd1 < 1) and ρd2 = 0.0001 (ρd2 > 0) following

Erceg and Linde (2013), one may get a convergence to the new long - run debt target

after three years and fully after ten years. In the baseline simulations I use extreme cases

of fiscal policy, so that government is left out with just one fiscal instrument at a time:

either taxes or expenditures. This can be easily done through forcing some of the fiscal

12Additional results are available upon request.
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rules parameters to zero:

gt = νg0gt−1 + (1− νg0)[νg1(bGt − b∗Gt) + νg2(∆bGt+1 −∆b∗Gt+1)] (1.35)

τt = ντ0τt−1 + (1− ντ0)[ντ1(bGt − b∗Gt) + ντ2(∆bGt+1 −∆b∗Gt+1)]

In the case of taxes (expenditures) I set νg1 = 0 (ντ1 = 0) and νg2 = 0 (ντ2 = 0), which

means that government will not change expenditures (taxes) in response to the deviation

from the debt or deficit targets.

Insert figure 1.7

Comparing two extreme policies, one may easily see that consumption growth in the

short run for the expenditure-based case is relatively lower than for tax-based policy, while

in the long run there is a reverse. Investment growth increases in the expenditure-based

case relative to tax-based policy.

Figure 1.8 shows the moments from the DSGE model. The key moment is annualized

equity return or equity risk premium. From the upper panel of figure 1.8 it is easy to

see that in the tax-based case, risk premium is higher than that of the expenditure-based

policy. I also compute the welfare cost, which is ”the percentage of lifetime consumption

that the agent would be willing to give up to live in an economy without this sort of tax

smoothing.” Following Croce et al. (2012) this may be accomplished by comparing the

utility steady-states of two separate economies under two different fiscal regimes, namely,

tax-based economy versus expenditure-based economy. Consistently, my results yielded

higher welfare cost in the tax-based economy relative to the expenditure-based economy.

The rest of the moments are short-run and long-run volatility of the consumption growth

and investment growth.

Insert figure 1.8

1.6 Conclusion

I investigate two potential channels of the heterogeneous output effects of fiscal adjustment

plans: uncertainty and monetary policy. I find that uncertainty proxied by corporate

bond spread increase significantly as a reaction to the tax-based fiscal adjustment plans.

Moreover, uncertainty decreases in the case of expenditure-based fiscal adjustment plans.

The baseline model I use is a vector autoregression with exogenous variables (VARX).

Fiscal adjustment plans are identified through a narrative approach. The use of plans

creates more realistic conditions for estimating fiscal policy effects. I also study the

quantitative side of the effects by closing channels. Finally, I investigate whether my

empirical results are consistent with the simulation of a general equilibrium model.
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Table 1. United States: Budgetary Impact of OBRA-90
(Billions of U.S. dollars)

By Fiscal Year (October-September)

Original Data CBO:The 1990 Budget Agreement 1992 Budget of the US Government

1991 1992 1993 1994 1995 1991-1995 1991 1992 1993 1994 1995 1991-1995
CUMULATIVE CHANGE

Tax 18 33 32 37 39 159 22.5 35.2 32.7 37.5 38.6 166.5
Spending 17 35 49 79 97 277

CHANGES
Tax 18 15 -1 5 2 39 22.5 12.7 0 0 0 35.2

Spending 17 18 14 30 18 97

Reclassification by Calendar Year (January-December)
DeVries et al. Romer&Romer

1990 1991 1992 1993 1994 1995 1990-1995 1990 1991Q1 1992 1993 1994 1995 1990-1995
CHANGES

Tax 4.5 17.25 11 0.5 4.25 1.5 39 35.2
Spending 4.25 17.25 17 18 27 13.5 97

Change in percent of GDP
Tax 0.08 0.29 0.17 0.01 0.06 0.02 0.63 0.59

Spending 0.07 0.29 0.27 0.27 0.38 0.18 1.48
0.15 0.58 0.45 0.28 0.45 0.20 2.11

Nominal GDP 5757 5947 6287 6604 7018 7342 5888

Table 1.1: United States: Budgetary Impact of OBRA-90
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Revenue adjustments Expenditure adjustments

R&R IMF τut τat,0 τat,1 τat,2 τat,3 τat,4 τat,5 τat,6 IMF gut gat,0 gat,1 gat,2 gat,3 gat,4 gat,5 gat,6

1990q4 0.00 0.08 0.08 0.00 0.29 0.00 0.00 0.00 0.17 0.00 0.07 0.07 0.00 0.29 0.00 0.00 0.00 0.27 0.00

1991q1 0.59 0.29 0.00 0.29 0.00 0.00 0.00 0.17 0.00 0.00 0.29 0.00 0.29 0.00 0.00 0.00 0.27 0.00 0.00

1991q2 0.00 0.00 0.00 0.00 0.00 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.27 0.00 0.00 0.00

1991q3 0.00 0.00 0.00 0.00 0.00 0.17 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.27 0.00 0.00 0.00 0.27

1991q4 0.00 0.00 0.00 0.00 0.17 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.27 0.00 0.00 0.00 0.27 0.00

1992q1 0.00 0.17 0.00 0.17 0.00 0.00 0.00 0.01 0.00 0.00 0.27 0.00 0.27 0.00 0.00 0.00 0.27 0.00 0.00

1992q2 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.27 0.00 0.00 0.00

1992q3 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.27 0.00 0.00 0.00 0.00

1992q4 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.27 0.00 0.00 0.00 0.00 0.00

1993q1 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.27 0.00 0.27 0.00 0.00 0.00 0.00 0.00 0.00

Table 1.2: Reclassification: US OBRA-90
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τut gut τat gat (τut + gut )TBt (τut + gut )EBt (τat + gat )TBt (τat + gat )EBt

6= 0 mean 0.124 0.195 0.137 0.180 0.166 0.304 0.123 0.323

6= 0 std deviation 0.119 0.160 0.107 0.107 0.050 0.273 0.078 0.156

# observations 10 8 11 8 4 7 3 8

Table 1.3: Descriptive statistics of fiscal plans, sample 1978q1 2012q4
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τut gut τat,t gat,t

τut 1.00 0.56 0.12 -0.02

gut 0.56 1.00 0.46 0.07

τat,t 0.12 0.46 1.00 0.60

gat,t -0.02 0.07 0.60 1.00

Table 1.4: Correlation between components of fiscal plans,sample 1978q1 2012q4
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Parameters Names Abbreviation Calibrated values

preferences

discount factor β4 0.983

risk aversion γ 10

intertemporal elasticity of substitution Ψ 2

technology

capital share α 0.33

depreciation rate δ 0.021

frictions

elasticity of investment adjustment cost ξ 2

intensity of debt adjustment cost ν 0.4

debt-book ratio η 0.33

intensity of distress cost φ1 2000

productivity

average productivity growth µ 0.006

short-run productivity volatility σε 0.01

long-run risk exposure tax ϕτ −0.022

long-run risk exposure spending ϕg 0.019

policy

debt-target evolution ρd1 0.935 (0 ≤ ρd1 < 1)

ρd2 0.0001 (ρd2 > 0)

volatility (uncertainty of debt target) σεb∗,t
tax rule νg1 −0.5

νg2 −0.25

νg0 0.5

spending rule ντ1 0.5

ντ2 0.25

ντ0 0.5

steady state dependencies

investment adjustment cost α1 (1 + µ− 1 + δ)
1
ξ

investment adjustment cost α2 (1 + µ− 1 + δ)− (1+µ−1+δ)
1
ξ

1− 1
ξ

∗

∗(1 + µ− 1 + δ)1− 1
ξ

Table 1.5: Parameter’s Values
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Variable names Abbreviation Data source

Consumption (annual, real) Ct BEA (NIPA 1.1.3)

Investment (annual, real) It BEA (NIPA 1.1.3)

Corporate profit (annual, real) BEA (NIPA 1.)

Corporate tax (annual, real) BEA (NIPA 1.)

Output (annual, real) Yt Yt = Ct + It

US debt BG
t CBO website

persistence of deb-output ratio ρG ρG =
BGt
Yt

Return (monthly) RI,t CRSP

Dividends (monthly) Dt CRSP

Equity values (monthly) CRSP

Debt values (monthly) Compustat

Three month TBill rate return rf FRED

Productivity Zt Zt = Yt
Kα
t H

1−α
t

Labor (annual) Ht NIPA (6.4)

Capital (annual) Kt low of motion with K1930 = I1930

δ

long-run risk exposure tax ϕτ estimation of the productivity equation

long-run risk exposure spending ϕg estimation of the productivity equation

Table 1.6: Theoretical Model Variable’s Definitions and Sources
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Figure 1.1: NIPA variables
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Figure 1.2: NIPA variables (in difference) and Narrative adjustments
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Figure 1.3: Baseline VARX model with fiscal adjustment plans, sample period 1983q1 - 2012q4
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Figure 1.4: Counterfactual VARX model, closing Corporate bond spread, sample period 1983q1 - 2012q4
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Figure 1.5: Counterfactual VARX model, closing Economic policy uncertainty, sample period 
1983q1 -2012q4
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Figure 1.6: Counterfactual VARX model, closing Monetary policy, sample period 1983q1 - 2012q4

47

Tesi di dottorato "Essays on Macroeconomic Effects of Fiscal Adjustments"
di KARAMYSHEVA MADINA
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2016
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



48

0 20 40
−6

−4

−2

0

2
x 10

−4

b
.* G

Quarters
0 20 40

−6

−4

−2

0

2
x 10

−4

τ

Quarters
0 20 40

−2

0

2

4

6
x 10

−4

g

Quarters
0 20 40

−1.5

−1

−0.5

0

0.5

∆
C

g
−

∆
C

τ

Quarters
0 20 40

−1

0

1

2

3

4

∆
Ig

−
∆

Iτ

Quarters

 

 

0 20 40
−2.5

−2

−1.5

−1

−0.5

0
x 10

10

b
.* G

Quarters
0 20 40

−0.02

0

0.02

0.04

0.06

0.08

τ

Quarters
0 20 40

−0.06

−0.04

−0.02

0

0.02
g

Quarters
0 20 40

−1.5

−1

−0.5

0

0.5

∆
C

g
−

∆
C

τ

Quarters
0 20 40

−1

0

1

2

3

4

∆
Ig

−
∆

Iτ

Quarters

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.5
1

DSGE Impulse Response Functions
P

ro
d
u
c
ti
v
it
y
 s

h
o
c
k

T
a
rg

e
t 
s
h
o
c
k

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.5
1

DSGE Impulse Response Functions
P

ro
d
u
c
ti
v
it
y
 s

h
o
c
k

T
a
rg

e
t 
s
h
o
c
k

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.5
1

DSGE Impulse Response Functions
P

ro
d
u
c
ti
v
it
y
 s

h
o
c
k

T
a
rg

e
t 
s
h
o
c
k

Taxes

Expenditure

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.5
1

DSGE Impulse Response Functions
P

ro
d
u
c
ti
v
it
y
 s

h
o
c
k

T
a
rg

e
t 
s
h
o
c
k

Figure 1.7: DSGE Impulse Response Functions for Exogenous Productivity (upper panel)

and Exogenous Target (lower panel) Shocks
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Figure 1.8: DSGE Model Moments
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Chapter 2

What Do We Know About Fiscal

Multipliers?

2.1 Introduction

Introduction

Fiscal multipliers measure the output effect of fiscal adjustments. This is undoubtedly

a controversial issue. Different theoretical models give very different predictions on the

magnitude and the sign of the effect of fiscal adjustment on output and other macro

variables (see, for example, Baxter and King,1993, De Long and Summers 2012, Christiano

et al. (2011). The empirical evidence has produced a plethora of different estimates (see

Ramey, 2015). This survey concentrates on the empirical evidence and it is aimed at

understanding its heterogeneity. We review the available literature by analyzing the

design of the relevant empirical experiment that allows the measurement of multipliers.

Our tenet is that the role of empirical analysis of fiscal policy is to establish the

evidence relevant to select the theoretical model capable of matching it. Policy simulation

analysis should then be implemented by using the selected relevant model.

It is well understood by now that the validity of experimenting with reduced form

empirical models requires that a number of conditions are satisfied. First, empirical

reduced form models need to be simulated by keeping all parameters constant, in fact es-

timated parameters in reduced form model might depend on the parameters determining

the economic policy rules. Simulating alternative parameterizations of the rules requires

a structural model while simulating deviations from the rules, whilst keeping their sys-

tematic component constant, makes the empirical evidence robust to the Lucas (1972)

critique. However, deviations from the rules must satisfy further conditions (Ramey 2015)

for the investigator to be able to make valid inference on their effect: (i) they must be

exogenous for the estimation of the parameters of interest,(ii) they must be uncorrelated

with other relevant structural shocks so that their effect can be assessed by keeping all the

Tesi di dottorato "Essays on Macroeconomic Effects of Fiscal Adjustments"
di KARAMYSHEVA MADINA
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2016
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



52

other shocks constant and the causal effect of deviations from the rule can be uniquely

identified, (iii) they must be unanticipated because the relevant response of agents to

discriminate among models is the one to modifications in their information sets.

We argue that the relevant experiment to measure multipliers is to consider deviation

from fiscal rules that come in the form of multi-year corrections: fiscal adjustment plans.

Fiscal adjustment plans are a series of multi-period correlated one-period corrections

(shocks). They describe closely the way in which deviation from fiscal rules are currently

implemented by policy makers.

Plans consist of the announcement of a sequence of fiscal actions, some to be imple-

mented the same period of the announcement (unanticipated) and some to be implemented

in following periods (announced). Plans are also a mix of measures on government ex-

penditures and revenues. The design of plans generates intertemporal and intratemporal

correlations among fiscal variables. The intertemporal correlation is the one between the

announced (future) and unanticipated (current) components of a plan. The intratempo-

ral correlation is that between the changes in revenues and spending that determines the

composition of a plan.

Traditionally the empirical fiscal literature concentrates on shocks. Interestingly plans

nest shocks and taking the perspective of plans will allow us to write down a general

empirical model and derive virtually all the different specifications adopted as special

cases of this model. The general ”nesting” empirical model that we will set up is too

heavily parameterized to be estimated empirically but it is useful in that it allows to the

evaluate the different identification and specification strategies adopted in the literature

as choices on the relevant dimensions of the empirical models and therefore to put the

heterogeneity of the findings in the empirical evidence in a more general context.

In the next section we will describe exactly how plans are designed and how the most

general empirical model can be constructed, we shall then assess all the available literature

in terms of the restrictions imposed on such a general model.

In a fourth section we shall give an illustration of the relevance of different strategic

choices on the measured multipliers.

The last section concludes.

2.2 A general framework

In this section we build a general framework to describe the empirical evidence on fiscal

multipliers. Such a framework is constructed in two steps: the identification of the relevant

experiment and the specification of the empirical model to assess its effects.
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2.2.1 The Relevant Experiment: Fiscal Stabilization Plans

The analysis of the output effects of economic policy requires – for the correct estimation

of the relevant parameters – identifying policy shifts that are exogenous. If the object of

interest is the output effect of fiscal stabilization measures, then exogeneity of the shifts in

fiscal policy for the estimation of their output effect requires that they are not correlated

with news on output growth.

Fiscal policy is conducted through rare decisions and it is typically implemented

through multi-year plans. A fiscal plan typically contains three components: (i) un-

expected shifts in fiscal variables (announced upon implementation at time t), (ii) shifts

implemented at time t but announced in previous years, and (iii) shifts announced at

time t, to be implemented in future years. Consider, for simplicity, the case in which the

forward horizon of the plan is only one year with reference to a specific country i, and

assume that corrections exogenous for the estimation of the parameters of interest can be

observed. An exogenous plan can be described as follows:

fi,t = eui,t + eai,t,0 + eai,t,1
eui,t = τui,t + gui,t
eai,t+1,0 = eai,t,1
τai,t,1 = ϕ1,i τ

u
i,t + v1,i,t τai,t,1 = ϕ2,i g

u
i,t + v2,i,t

gai,t,1 = ϕ3,i τ
u
i,t + v3,i,t gai,t,1 = ϕ4,i g

u
i,t + v4,i,t

gui,t = ϕ5,i τ
u
i,t + v5,i,t

(2.1)

Total fiscal corrections in each year consist of increases in taxes and cuts in expen-

ditures. Unexpected shifts in fiscal variables by the fiscal authorities in country i are

labeled respectively τui,t and gui,t. We define τai,t,j and gai,t,j the tax and expenditure changes

announced at date t with an anticipation horizon of j years (i.e. to be implemented in

year t + j). Finally, τai,t,0 (gai,t,0) denotes the tax (expenditure) changes implemented in

year t that had been announced in the previous years. The fiscal plan is completed by

making explicit the relation between the predictable and the unpredictable components

and the taxation and the expenditure components. The parameters ϕ1,i to ϕ5,i pin down

the intratemporal and the intertemporal correlations of the different components of the

fiscal plan. Note the framework allows for modifications of an announced measure upon

implementation recording them as an unexpected shift in policy.

2.2.2 The Empirical Model

Simulation of plans requires to embed them in a dynamic model for macroeconomic vari-

ables. We consider, for the sake of illustration, an a over-parameterized general model

that does not have a sufficient number of degrees of freedom to be estimated but nests

most of the specification considered in the empirical literature so far. The main purpose of
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this general model is to make explicit the specification and identification choices adopted

by the different authors. Consider modelling the macroeconomic impact of fiscal policy

in i countries as follows

zi,t = A1,i (L, St) zi,t−1 + A2,i (L, St) z∗i,t−1 + A3,i (L, St) dit−1 (2.2)

+B1 (St) τ
u
i,t +B2 (St) g

u
i,t + C1 (St) τ

a
i,t,0 + C2 (St) g

a
i,t,0 +

+D1 (St) τ
a
i,t,1 +D2 (St) g

a
i,t,1 + ui,t

dit =
1 + iit

(1 + xit)
dit−1 +

(git)− (tit)

(yit)
(2.3)

xit ≡ ∆pit + ∆yit + ∆pit∆yit

ui,t ∼ N (0,Σt)

fi,t = eui,t + eai,t,0 + eai,t,1
eui,t = τui,t + gui,t
eai,t+1,0 = eai,t,1
τai,t,1 = ϕ1,i τ

u
i,t + v1,i,t τai,t,1 = ϕ2,i g

u
i,t + v2,i,t

gai,t,1 = ϕ3,i τ
u
i,t + v3,i,t gai,t,1 = ϕ4,i g

u
i,t + v4,i,t

gui,t = ϕ5,i τ
u
i,t + v5,i,t

where zi,t is the vector of domestic macro variable that, in order to be able to dy-

namically simulate (2.3) , must include it, the average nominal cost of financing the debt

, ∆yt, real GDP growth, ∆pt, inflation, tt and gt are, respectively, government revenues

and government expenditure net of interest.

From (2.3) it is immediately obvious that the dynamics of the debt is fully determined

at any point in time by the dynamics of a subset of the variables included in the vector

zi,t, moreover the relationship between the debt and the variables in zi,t is non-linear.

Several comments on this specification are in order.

1) The endogenization of the debt-deficit dynamics allows to check that impulse re-

sponse functions are not computed of diverging paths for fiscal fundamentals. The explicit

inclusion of dit in the dynamic model allows to pin down explicitly the debt stabilization

motive in the fiscal reaction function and the impact of debt in the macro dynamics

2) The coefficients in the dynamic macro model depend on a regime St.

3) Foreign variables z∗i,t are allowed to have an impact.

4) Fiscal plans are modelled as described in the previous section and, for simplicity,

the foresight horizon is limited to one-period. Exogenous fiscal plans are observable and

they are available to the econometricians

5) Heteroscedasticity is allowed in the component of fiscal plans and in the model

residuals.
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6) The model is non linear but impulse responses can be computed as the difference

between two forecasts:

IR (t, s, di) = E (zi,t+s |vt = di; It )− E (zi,t+s |vt = 0; It ) s = 0, 1, 2, ...

Once impulse response are available multipliers, as argued by Mountford and Uhlig

(2009), Uhlig (2010) and Fisher and Peters (2010), can be calculated as the integral of the

output response divided by the integral government adjustment (spending or taxation)

response.

2.3 Empirical Models

The available contribution in the literature can be discussed by classifying them according

to the restrictions they impose on the general structure described in the previous section.

2.3.1 Early SVAR Models

The early studies of the macroeconomic impact on fiscal variables concentrate on shocks

by neglecting the intertemporal nature of fiscal plans. therelevant policy shift are identi-

fied with shocks. However, The analysis of the output effects of economic policy requires

– for the correct estimation of the relevant parameters – identifying policy shifts that

are exogenous. Exogeneity of the shifts in fiscal policy for the estimation of their output

effect requires that they are not correlated with news on output growth. The traditional

steps to identify such exogenous shifts were to first estimate a joint dynamic model for

the structure of the economy and the variables controlled by the policy-makers (typically

estimating a VAR). The residuals in the estimated equation for the policy variables ap-

proximate deviations of policy from the rule. Such deviations, however, do not yet measure

exogenous shifts in policy because a part of them represents a reaction to contemporane-

ous information on the state of economy. In order to recover structural shocks from VAR

innovations some restrictions are required. So empirical models can be classified via the

restrictions they impose on the specification and the identification restrictions.

Traditional SVAR

Blanchard and Perotti (2002) (BP) is the traditional benchmark for the literature of

VAR-based investigation of the output effect of fiscal policy:

BP specify the following restricted model to measure fiscal multipliers:
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 1 0 −a13

0 1 −a23

−a31 −a32 1


 Tt

Gt

Yt

 = A1 (L)

 Tt−1

Gt−1

Yt−1

+

 σT b12 0

b21 σG 0

0 0 σY


 eTt
eGt
eYt


where Tt, Gt and Yt are the log of real quarterly taxes, spending and GDP all in real

per capita terms. Taxes are net taxes defined as the sum of Personal Tax and Non tax

Receipts, Corporate Profits Tax Receipts, Indirect Business Tax and Non tax accruals,

Contributions for Social Insurance less Net Transfer Payments to Persons and Net Interest

Paid by the Government. Government Spending is defined as Purchases of Goods and

Services, both current and capital. Data are quarterly and seasonally adjusted for the

period 1947:1 to 1997:4. The e′s are non observable mutually uncorrelated structural

shocks normalized to be of variance 1. However, they can be identified by imposing some

restrictions on the a′s and the b′s. Estimate a reduced form VAR in the three variables

of interest, the VAR residuals u′s will be related to the e′s as follows:

 1 0 −a13

0 1 −a23

−a31 −a32 1


 uTt
uGt
uYt

 =

 σT b12 0

b21 σG 0

0 0 σY


 eTt
eGt
eYt


Aut = Bet

from which we can derive the relation between the variance-covariance matrices of ut

(observed) and et (unobserved) as follows:

E (utu
′
t) = A−1BE (ete

′
t) B′A−1

= A−1BB′A−1 = CC′ = Σ

Substituting population moments with sample moments we have:∑̂
= Â−1B̂IB̂′Â−1, (2.4)

∑̂
contains n(n + 1)/2 different elements (where n is the dimension of the VAR), which

is the maximum number of identifiable parameters in matrices A and B. Therefore, a

necessary condition for identification of the structural shocks is that the maximum number

of parameters contained in the two matrices equals n(n + 1)/2, such a condition makes

the number of equations equal to the number of unknowns in system . As usual, for such

a condition also to be sufficient for identification no equation in (2.4) should be a linear

combination of the other equations in the system.

As there are 9 parameters in the BP model at least three identifying restrictions are

needed. First, BP rely on institutional information about tax, transfer and spending
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programs to restrict the parameters a13 and a23. These coefficients, in quarterly data, are

assumed to exclusively driven by the automatic effects of economic activity on taxes and

spending and they are restricted to the output elasticities of government purchases and

net taxes. Using information on the feature of the spending and tax and transfer system

BP set a13 = 2.08, a23 = 0.1The last restrictions is obtained by considered two alternative

scenarios, b12 = 0 and b21 = 0,that are observed to have a negligible impact on the final

results.

The identification restrictions are combined with the specification restrictions on the

general model. Namely, only one country is considered (US), the vector of variables

zUS,t consists only of three variables, constant parameters are assumed A1,US (L, St) =

A1,US (L) , no foreign variable enter the specification A2,US (L, St) = 0, there is no ex-

plicit debt feedback A3,US (L, St) = 0 and the debt dynamics is not modelled, plans are

not introduced and shocks are combination of announced, unanticipated and anticipated

corrections which are restricted to have the same effect B1 (St) = C1 (St) = D1 (St) =

B1, B2 (St) = C2 (St) = D2 (St) = B2.

Impulse response are then computed and multipliers are calculated by first multiplying

the estimates by the sample mean of government spending and net taxes to GDP ratios,

and then by comparing the peak output response to the initial government spending or

tax impact effect. Note that this is different from computing the integral multipliers

described in the previous section.

Two sets of empirical results are reported generated respectively by allowing for

stochastic trends (and specifying the model in first differences) or by considering a speci-

fication in level with deterministic trends. The Tax multiplier is around one (-1.33 in the

ST against -0.78 under DT) and similar in size to the spending multiplier ( 0.90 in the

ST against 1.29 under DT). Some evidence of subsample instability emerges. Follow-up

work, such as by Fatas-Mihov(2001), Perotti(2005), Pappa(2005) and Gali, Lopez-Salido

and Valles(2007), found similar results.

The BP specification is very restrictive: the set of variables considered is very limited,

the model does not allow for debt feedback and tracking of the debt dynamics and identi-

fied shocks are convolution of unanticipated, anticipated and announced corrections. The

first set of restrictions have not been extensively debated in the literature, the second set

can be rationalized by considering that the US debt dynamics has never deviated from

stability and therefore the model can be thought of as including a linearized version of the

identity driving the debt dynamics. However, Leeper (2010) stresses the importance of

avoiding analyses of “unsustainable fiscal policies” and of making sure that the question

”What is the fiscal multiplier” is not asked along a path for the debt dynamics that is at

odds with the beliefs of government bond-holders.

1Caldara(2011) shows that the sensitivity of estimated multipliers to changes in these elasticities can

be very large.
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As a matter of fact the restrictions that has elicited more debate is the one that im-

plies that identified shocks to government spending and taxation are anticipated. Ramey

(2011a, b) argues that distinguishing between announced and unanticipated shifts in fiscal

variables, and allowing them to have different effects on output, is crucial for evaluating

fiscal multipliers. Leeper et al.(2013) illustrates explicitly that fiscal foresight makes the

number of shocks to be mapped out of the VAR innovations is too high to achieve identifi-

cation: technically the Moving Average representation of the VAR becomes non-invertible

(see also Lippi and Reichlin(1994)).

SVAR with sign restrictions

Mountford and Uhlig(2009) (MU) apply to the analysis of fiscal policy the methodology

originally introduced by Uhlig(2005) to identify monetary policy shocks. MU represents

the VAR of interest as follows

zt =

p∑
i=1

Aizt−i + ut

ut = Cet

Σ = CE (ete
′
t) C′ = CC′

Consider now C as the Cholesky decomposition of Σ.

The impulse response function, given the Cholesky decomposition could be written as

:

zt = [I−A (L)]−1 Cet

All the possible rotations of the Cholesky decomposition are obtained as follows:

[I−A (L)]−1 CQQ′et

QQ′ = I

The impulse response for Q′et, is then [I−A (L)]−1 CQ.

The imposition of the sign restrictions then considers Q to generate all possible iden-

tification and then select only those that satisfy some restriction on their sign.

The vector yt contains many more variables than the corresponding one in BP; in

fact Mountford-Uhlig specify a VAR in GDP, private consumption, total government

expenditure, total government revenue, real wages, private non-residential investment,

interest rate, adjusted reserves, the producer price index for crude materials and the
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GDP deflator. These 10 variables are considered at a quarterly frequency from 1955 to

2000, the VAR has 6 lags, no constant or a time trend, and uses the logarithm for all

variables except the interest rate which is specified level. The definition of the two fiscal

variables is the same with BP. Sign restrictions are used to identify shocks of interest. (i)

A business cycle shock is defined as a shock which jointly moves output, consumption,

non-residential investment and government revenue in the same direction for four quarters

following the shock2; (ii) A monetary policy shock, which is taken to be orthogonal to

the business cycle shock, moves interest rates up and reserves and prices down for four

quarters after the shock iii) fiscal policy shocks are orthogonal to business cycle and

monetary policy shocks, government spending shocks and government revenue shocks are

identified by a positive response of the corresponding variables such response is restricted

to be delayed (to take into account fiscal foresight) and permanent (to rule out temporary

fiscal adjustment).

If we interpret MU in terms of our general model they take a close economy, constant

parameters approach, they restrict B1 = B2 = 0, they do not track separately the response

upon announcement and upon implementation and they impose the restrictions that all

the ϕ parameters are positive, except those determining the cross correlation between

revenue and expenditure adjustments, that are set to zero.

The tax multiplier (deficit-financed tax cuts) is almost three times larger than that

computed by BP and stands at 3.57 (with a peak effect after 13 quarters) while the

deficit-spending multiplier is slightly lower than that of BP as it stands at 0.65 (with a

peak effect upon impact). Interestingly, by linearly combining their two base fiscal policy

shocks MU analyze also the effect of a balanced budget tax cut. Comparing these three

scenarios, they find that a surprise deficit financed tax cut is the best fiscal policy to

stimulate the economy, giving rise to a maximal present value multiplier of five dollars

of total additional GDP per each dollar of the total cut in government revenue five years

after the shock.

Expectational VARs

Expectational VARs try and solve the problems posed by fiscal foresight and endogeneity

by constructing an instrument for fiscal corrections using information outside the VAR.

Ramey and Shapiro (1998) use narrative techniques to create a dummy variable capturing

military buildups. Business Week is used as a source to isolate political events the led to

buildups exogenous to the current state of the economy, the narrative approach was also

used to make sure that the relevant shocks were unanticipated. The effect of the ”war

2Note that this restrictions implies that when output and government revenues move in the same direc-

tion, this must be due to some improvement in the business cycle generating the increase in government

revenue, not the other way around.
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dates” was measured by estimating single equations for each variable of interest including

current value and lags of the war dates and lags of the left hand side variable.

To understand this approach consider the structural representation of a constant pa-

rameter closed economy first-order VAR:

Azt = Czt−1 + Bet. (2.5)

The MA representation of (2.5) is

zt = Γ(L)et (2.6)

where Γ(L) ≡ A−1B
I−A−1C

. The MA representation is not directly estimated in the VAR,

but it can be derived by inversion, after having estimated (2.5) .

We re-write (2.6) as follows

zt =
M∑
j=0

Γj
0Γ1et−i + ΓM+1

1 zt−(M+1)

Γ0 ≡ A−1B, Γ1 ≡ A−1C.

and extract from the above system the equation for a variable of interest, say output

growth

∆yt =
M∑
j=0

γy,tj ett−j +
M∑
j=0

γy,gj egt−j +
k∑
i=1

M∑
j=0

γy,ij e
i
t−j (2.7)

+ΓM+1
1 zt−(M+1)

where

γy,xj = sxΓ0Γ
i
1s
t′ x = t, g, x1, ...xk

sg =
[

1 0 0 0 0
]
, st =

[
0 1 0 0 0

]
sk =

[
0 0 ... 1

2+k
...0

]

Consider now the relation between the true unobservable expenditure shocks and the

narrative instrument

egt = eWAR
t + εt (2.8)

εt ∼ i.i.d.
(
0, σ2

ε

)
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i.e.. assume that the difference between the expenditure shocks in the VAR and those

identified via the narrative method is some error εt. This assumption has a number of

testable implications, in particular eWAR
t should be orthogonal to all the lags of all the

variables included in the VAR.

We can now write

∆yt =
M∑
j=0

γy,gj eWAR
t−j +

M∑
j=0

γy,gj εt−j + (2.9)

+
M∑
j=0

γy,tj ett−j +
k∑
i=1

M∑
j=0

γy,ij e
i
t−j

+ΓM+1
1 zt−(M+1)

(2.9) makes clear that the limited information approach adopted by Ramey and

Shapiro in which the variable of interest is regressed on a distributed lag of the instrument

and lags of the left hand side since variables can be interpreted as a simplified version

of (2.9) that omits variables that are thought of as orthogonal to the regressors (i.e. the

distributed lags of other shocks and the measurement error). Within this framework of

interpretation there is a potential problem related to the omission of lags M+1 and longer

of all the other variables in the dynamic system. This omission is the less problematic the

more the system is stationary and the inclusion of lags of the dependent variable might

be thought of as a way of swamping this effect.

To overcome the limited information approach a number of follow-up papers (Edelberg,

Eichenbaum, and Fisher (1999), Burnside, Eichenbaum, and Fisher (2004), and Cavallo

2005) embedded eWAR
t in a VAR by ordering them first in a Cholesky decomposition.

Fisher and Peters(2010) created an alternative forward looking series of news based on

the excess returns of defense contractor shocks for the period starting in 1958. These

applications typically found that government spending with a multiplier in the range

0.6-1.5 and therefore slightly higher than that of BP, but comparable especially after

taking into account the effect of fiscal foresight in BP type models. Ramey (2011a)

showed that the shocks from an SVAR were predictable by eWAR
t . After correcting for

this effect, the obtained impulse responses become more similar. Barro, Redlick(2011)

also use military build-ups as an instrument for defense spending but they also include

in the specification a measure for marginal tax rate and allow for non-linearities making

the effects of revenue and expenditure shocks function of unemployment. Their estimated

multiplier for defense spending is 0.6-0.7 at the median unemployment rate (while holding

fixed average marginal income-tax rates) rising in unemployment to reach 1 when the

unemployment rate is around 12 per cent. Increases in the average marginal income-

tax rates have a significantly negative effect on GDP with an implied magnitude of the
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multiplier of 1.1.

2.3.2 Narrative Measures

Romer and Romer(2010) (R&R) proceed to non-econometric, direct identification of the

shifts in fiscal variables. These are then plugged directly into an econometric specification

capable of delivering the impulse response functions that describe the output effect of fiscal

adjustments. In this “narrative” identification scheme a time-series of exogenous shifts

in taxes or government is constructed using parliamentary reports and similar documents

to identify the size, timing, and principal motivation for all major fiscal policy actions.

Legislated tax changes are classified by R&R into endogenous for their estimation of their

output effect (induced by short-run countercyclical concerns) and exogenous (responses to

an inherited budget deficit, or to concerns about long-run economic growth or politically

motivated). R&R construct time-series for the US considering quarterly observation over

the period 1945:1-2007:1. There is an interesting fact about the two type of exogenous

tax changes which is evident from the following figure reported by R&R.

Insert figure3.2

The deficit-driven tax changes are almost exclusively positive (episode of fiscal expan-

sion motivated by inherited surplus are virtually non existent) while all the long-run tax

changes are negative (i.e. expansionary).

If the perspective of plans is adopted to interpret the R&R narrative identification we

can classify their tax shocks as the sum of corrections announced at time t and immedi-

ately implemented (therefore unanticipated) and corrections announced at time t to be

implemented in future periods:

τRRt = τut + τat,1

The effect of tax shocks is then measured by running the following single-equation

specification.

∆ lnYt = α +B(L)τRRt + εt (2.10)

So a truncated constant parameter single country MA representation is adopted, where

only the exogenous components of tax adjustments is considered with the restrictions that

unanticipated and announced corrections have the same effect and announced corrections

have no impact upon implementation. The resulting evidence is that tax increases are

highly contractionary : a tax increase of 1% of GDP has a cumulative effect of a reduction

of output over the next three years of nearly 3 %.

The narrative approach has been extended to the UK case by Cloyne (2013) who

constructs a new narrative dataset of legislated tax changes in the UK, to apply the R&R
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empirical approach and find that a 1 percentage point cut in taxes as a proportion of

GDP causes a 0.6 percent increase in GDP on impact, rising to a 2.5 percent increase

over nearly three years.

Devries et al (2011, D&al) extend the narrative approach to a multi-country sample

that identify episodes for 17 OECD countries between 1978 and 2009. These authors

concentrate on deficit driven corrections to revenue and expenditure that are not com-

pensated by long-run corrections. Adopting the perspective of plans the Devries et al

corrections are constructed by adding up two components: unexpected shifts in fiscal

variables occurring in year t (that is announced when they are implemented), eut , and

shifts in fiscal variables which also occur in year t but had been announced in previous

years, eai,t,0

eDVi,t = eui,t + eai,t,0

eui,t = τui,t + gui,t

eai,t,0 = τai,t,0 + gai,t,0

Guajardo et al (2014) have used these data to estimate fiscal multipliers using constant

parameters panel data techniques on the international sample (and therefore by imposing

the restrictions A1,i = A1, A2,i = A3,i = 0, B1 = C1, B2 = C2, D1 = D2 = 0) . In

practice, in their baseline specification, they estimate the following panel version of the

single equation model adopted by R&R:

∆zi,t = α + A1(L)∆zi,t−1 +B1(L)eDVi,t + λi + χt + ui,t

where λi denotes country fixed effect and χt denote year fixed-effects.

They estimate that the effect of a 1 per cent of GDP fiscal consolidation has a contrac-

tionary effect on GDP with a peak effect of -0.62 per cent within two years (t-stat=-3.82).

The Government Intertemporal Budget Constraint

Leeper(2010) states clearly that ”...Fiscal policy will shed its alchemy label when the ques-

tion “What is the fiscal multiplier?” is no longer asked and detailed analyses of “unsus-

tainable fiscal policies” are no longer conducted without explicit analysis of expectations

and dynamic adjustments ...”.

The traditional VAR literature takes sustainability for granted and interprets the esti-

mated VAR as linearized model around a stable debt/GDP path. Chung and Leeper(2007)

impose this equilibrium condition on an identified VAR and characterize the way in which

the present-value support of debt varies across various types of fiscal policy shocks and

between fiscal and non-fiscal shocks. Favero and Giavazzi(2012) propose an extension
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of the standard VAR model augmented with observable narrative tax adjustments,eRRt ,

capable of explicitly tracking the dynamics of debt/GDP in response to fiscal shocks.

The following empirical specification is introduced for estimating tax multipliers

zt =
k∑
i=1

Cizt−i + δeRRt + γ (dt−1 − d∗) + ut (2.11)

dt =
1 + it

(1 + ∆pt) (1 + ∆yt)
dt−1 +

exp (gt)− exp (tt)

exp (yt)

z
′

t =
[
it yt ∆pt tt gt

]
where Zt includes the five variables present in a fiscal VAR. Debt is explicitly intro-

duced in the VAR. The estimated model on US data never delivers ”unsustainable debt

paths” and the model augmented with debt and the non-linear debt dynamics equation

produces results which are very similar to those obtained by including the R&R shocks

in a traditional fiscal VAR. U.S. data are drawn from a sustainable fiscal regime: within

this regime it is likely that the feedback between fiscal variables and the (linearized) debt

dynamics is captured in a linear VAR specification that includes all the variables that

enter in the debt-deficit relationship. Nevertheless, having the possibility of checking that

fiscal multipliers are computed along a sustainable path is an important step, that might

become relevant for countries other than the US.

Corsetti, Meier and Muller(2012) analyze the effects of an increase in government

spending under a plausible debt stabilizing policy that links current stimulus to a subse-

quent period of spending restraint. They show that accounting for such spending reversals

of crucial importance to bring standard new Keynesian model in line with the stylized

facts of fiscal transmission.

External Instrument SVARs

Mertens and Ravn(2013, 2014) propose to consider the series based on the narrative

evidence as a noisy measure of the true unobservable fiscal shock. They identify exogenous

tax changes in a VAR model by proxying latent tax shocks with narratively identified tax

liability changes.

Given a VAR in n variables consider again the relationship between the variance

covariance of the observed VAR innovations ut and the unobserved structural shocks et :

Aut = Bet

E (utu
′
t) = A−1BE (ete

′
t) B′A−1

= A−1BB′A−1 = CC′ = Σ
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Substituting population moments with sample moments we have:∑̂
= Â−1B̂IB̂′Â−1, (2.12)

∑̂
contains n(n + 1)/2 different elements (where n is the dimension of the VAR), which

is the maximum number of identifiable parameters in matrices A and B.

Consider now the availability of a vector mt of k × 1 observable proxy variables that

are correlated with the k structural shocks of interest e1t and orthogonal to the other

n− k shocks e2t ( where e′t = [e′1t, e
′
2t]). The proxy variables have zero mean and satisfy

two conditions:

E (mte
′
1t) = Φ, E (mte

′
2t) = 0 (2.13)

where Φ is an unknown nonsingular k × k matrix.

Consider the following partitioning of C

C =

[
C1
nxk

C2
nx(n−k)

]
C1 =

[
C ′11
kxk

C ′21
kx(n−k)

]′
C2 =

[
C ′12

(n−k)xk

C ′22
(n−k)x(n−k)

]′
with nonsingular C11 and C22. Conditions (2.13) together with the relation between

structural shocks and VAR innovations imply that

ΦC ′1 = Σmu′ (2.14)

This system, which is of dimension n× k, provides additional identifying restrictions

but it also depends on the k2 unknown elements of Φ. If one is not prepared to make any

further assumptions on Φ other than nonsingularity, equation (2.14) provides really only

(n− k)k new identification restrictions. Partitioning Σmu′ =
[
Σmu′1

Σmu′2

]
, where Σmu′1

is

k × k and Σmu′2
is k × (n− k) and using (2.14), these restrictions can be expressed as

C21 =
(

Σ−1
mu′1

Σmu′2

)′
C11 (2.15)

which is a viable set of covariance restrictions as
(

Σ−1
mu′1

Σmu′2

)
can be estimated.

In practice, estimation can proceed in three stages

• Estimate the reduced form VAR by least squares.

• Estimate
(

Σ−1
mu′1

Σmu′2

)
from regression of VAR residuals on mt
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• impose (2.15) and estimate the objects of interest, if necessary in combination with

further identifying assumptions.

Mertens and Ravn (2014) apply this methodology to the standard BP VAR to recon-

cile the apparently different size of multipliers obtained in BP and R&R, while Martens

and Ravn (2013) discriminate between the effects of changes in average personal income

tax rates and the effects of changes in average corporate income tax rates to find that

unanticipated changes in either tax rates produce large short run effects on aggregate

output. Moreover, tax revenue falls in response to cuts in personal income taxes while on

average there is a little impact on tax revenues of the corporate income tax cuts.

The Average Treatment Effect of Fiscal Policy

Jorda-Taylor (2013) reinterpret fiscal multipliers in the logic of the measurement of treat-

ment effects.

Consider a very simplified version of our general model which includes the narratively

identified fiscal correction episodes:

zt = Azt−1 + β1e
DV
t + εt

The MA if the VAR truncated at lag h is

zt+h = Ah+1zt−1 + Ahβ1e
DV
t + vt+h

vt+h = β1e
DV
t+h + ...+ Ah−1β1e

DV
t+1 +

+εt+h + Aεt+h−1 + ...Ahεt

The impulse response describing the effect of the fiscal correction on the variable of

interest, say output growth, is then

E
(
yt+h − yt p eDVt = 1, It

)
− E

(
yt+h − yt p eDVt = 0, It

)
=

h∑
i=0

∂∆yt+i
∂eDVt

=
h∑
i=0

eyAiβ1

where ey is a selector vector that extracts output growth for the vector of variables

zt. This impulse response can be obtained via a series of h regressions by applying the

Linear Projection method introduced by Jordà (2005)

yt+h = π′hzt−1 + θheDVt + vt+h

in practice the conditioning set zt−1 can be augmented in LPM as LPM is based on

a single equation estimation (after the identification of the shocks) and more degrees of

freedom are available:
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yt+h = γ′hwt−1 + θheDVt + vt+h

Note also that the LP method also can easily accommodate non-linear impulse responses.

The comparison of the LPM regression with the full truncated MA representation makes

clear that LPM omits all structural shocks between time t and time t+h. This omitted

variables problem would not lead to inconsistent estimates of the parameters of Ahβ1

(p lim
ˆ

Hh = Ahβ1) only if eDVt were orthogonal to all omitted variables, or if wt−1captures

the relevant variation in all omitted variables.

The use of LPM to derive IR and multipliers leads naturally to interpret the effect of

fiscal policy as the effect of a treatment. In fact the average policy effect on a variable yt

at horizon t+ h can be written as

E [(yt+h (dj)− yt)− (yt+h (d0)− yt) | wt] = θh

Where dj is the policy intervention. Jorda-Taylor note that if the fiscal corrections

are to be considered as a treatment, then it is crucial that the policy intervention is not

predictable to avoid a standard allocation bias problem. As a matter of fact eDVt are

predictable by their own past, and by past values of debt dynamics (see also Hernandez

da Cos and Moral-Benito(2011)). To solve this problem JT propose to apply LPM after

having purged the fiscal actions from predictability. They proceed as follows:

(i) redefine eIMF
t innovations as a 0/1 dummy variable,

(ii) estimate a propensity score deriving the probability with which a correction is

expected by regressing it on its own past and predictors,

(iii) use the propensity score to derive an Average Treatment Effect based on Inverse

Probability Weighting.

Denote the policy propensity score pj (w,ψ) for j = 1, 0 (the predicted values from a

probit projections of the policy indicator on the set of predictors w).

θh = E [(yt+h (d1)− yt)− (yt+h (d0)− yt) | wt]

= E

[
(yt+h − yt)

(
1 {Dt = d1}
p1 (w,ψ)

− 1 {Dt = d0}
1− p1 (w,ψ)

)
| wt
]

ˆ

θ
h

=
1

T

∑
(yt+h − yt)

ˆ

δt

ˆ

δt =
1 {Dt = d1}

ˆ
p

1

(w,ψ)
− 1 {Dt = d0}

1− ˆ
p

1

(w,ψ)

In the LP framework ATE can be combined with LP in the following estimator LP-

IWPRA estimator
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ˆ

θ
h

=
1

T

∑[
(yt,h − yt)

ˆ

δt −
ˆ

φtm
(
wt, γ

h
)]

ˆ

φt =
1 {Dt = d1} −

ˆ
p

1

(w,ψ)

ˆ
p

1

(w,ψ)
−

1 {Dt = d0} −
(

1− ˆ
p

1

(w,ψ)

)
1− ˆ

p
1

(w,ψ)

where m
(
wt, γ

h
)

is the mean of (yt,h − yt) predicted by the LP

By applying the corrected estimator they find and average treatment effect of fiscal

consolidation which is not very different form the one estimated by DeVries et al. with

a peak effect in year 5 after the consolidation slightly larger than -1, and a cumulative

effect after five years at about -3.

To understand this evidence two remarks are in order. First exogeneity in dynamic

time-series models is different from predictability. The correct estimation of the effects

on output of a fiscal adjustment within our specification requires the use exogenous fiscal

shocks, i.e. shocks that cannot be predicted from past output growth, predictability from

past shocks or other variables not directly related to output growth is irrelevant to de-

termine the required exogeneity status. This requirement is satisfied by the original IMF

shocks. It is no longer satisfied, however, if one transforms those continuous shocks into

a 0/1 dummy variable, as in the paper quoted at the beginning. The reason, as a simple

regression shows, is that transformation into a 0/1 dummy, and the loss of information

it implies, introduces correlation with past output growth. Notice that the exogeneity

required to estimate fiscal multipliers within a dynamic model is different from deriving

the effect of a treatment randomly assigned, what matters in our model is weak exogeneity

for the estimation of the parameters of interest rather then the random assignment of a

treatment.

As a matter of fact the DV corrections can be predicted from past debt dynamics and

from their past history by construction. They are predictable by debt dynamics as they

are defined as shifts in fiscal policy, ’motivated by the objective of stabilizing or reducing

the debt ratio’. Predictability in this sense is not inconsistent with exogeneity with respect

to past output growth: for this reason Romer and Romer (2010), for instance, include

tax shocks motivated by the objective of stabilizing or reducing the debt among their

exogenous (for the estimation of the output effect of fiscal policy) shocks.

They are predictable from their past as these corrections are built adding up two

components: unexpected shifts in fiscal variables occurring in year t (that is announced

when they are implemented), eut , and shifts in fiscal variables which also occur in year t

but had been announced in previous years, eat,0 . Dropping the country index

eDVt = eut + eat,0
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Based on this definition, the fact that the eDVt are correlated across time is not sur-

prising.

A fiscal plan is specified by making explicit the relation between eut , e
a
t,0 and the fiscal

corrections announced in year t for years t+ i (i > 1). Therefore

eat,1 = ϕ eut + vt (2.16)

eat+1,0 = eat,1 (2.17)

The first equation describes the style with which fiscal policy is implemented. Plans

along which shifts in fiscal variables are persistent will feature a positive value of ϕ; while

temporary plans (i.e. plans along which fiscal actions are reversed, at least partially in the

future) feature a negative ϕ. The second relationship simply states that the announced

correction implemented at time t is equal to the correction that had been announced in

the previous period with a fiscal foresight of one period.

Then

Cov
(
eDVt , eDVt−1

)
= Cov

((
eut + eat,0

)
,
(
eut−1 + eat−1,0

))
= ϕV ar

(
eut−1

)
as

eat,0 = eat−1,1 = ϕeut−1 + vt−1

However, in a dynamic time-series model, the requirement for valid estimation and sim-

ulation are respectively weak and strong exogeneity, that are different from predictability.

To illustrate the point consider the following simplified example:

∆yt = β0 + β1e
DV
t + u1t

eDVt = ρeDVt−1 + u2t(
u1t

u2t

)
∼ N

[(
0

0

)
,

(
σ11 σ12

σ12 σ22

)]

The condition required for eDVt to be weakly exogenous for the estimation of β1 is

σ12 = 0, which is independent of ρ.When weak exogeneity is satisfied the existence of

predictability does not have any effect on the consistency of the estimate of β1, of course

neglecting the existence of predictability of eDVt under simulation might lead to consider

scenarios that were never observed in the data and therefore to unreliable results.
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Fiscal Plans

A natural alternative approach to deal with the predictability of the eDVt corrections is to

specify a dynamic specification for the variable of interests and the fiscal plans.

Martens and Ravn (2011) take a first step in this direction by studying the different

effects of announced and unanticipated adjustments but they do so without modelling the

interdependence between these two components.

Alesina, Favero and Giavazzi (2014, AFG ) use the fiscal consolidation episodes iden-

tified by Devries et al (2011), but propose a methodological innovation. They start from

the observation that the shifts in taxes and spending that contribute to a fiscal adjust-

ment almost never happen in isolation: they are typically part of a multiyear plan, in

which some policies are announced well in advance, while other are implemented unex-

pectedly and, importantly, both tax hikes and spending cuts are used simultaneously.

Also, as these plans unfold, they are often revised and these changes have to be taken

into account as they constitute new information available to economic agents. AFG stress

the importance of modelling the connections between changes in taxes and expenditures,

and between unanticipated and announced changes. In practice they consider a re-

stricted version of the general model in which a quasi-panel is estimated allowing for two

types of heterogeneity: within-country heterogeneity in the effects of Tax-Based(TB) and

Expenditure-Based(EB) plans, and between-country heterogeneity in the style of a plan

∆zi,t = α +B1(L)eui,t ∗ TBi,t +B2(L)eui,t ∗ EBi,t + (2.18)

C1(L)eai,t,0 ∗ TBi,t + C2(L)eai,t,0 ∗ EBi,t +

+
3∑
j=1

γje
a
i,t,j ∗ EBi,t +

3∑
j=1

δje
a
i,t,j ∗ TBi,t + λi + χt + ui,t

eai,t,1 = ϕ1,i e
u
i,t + v1,i,t

eai,t,2 = ϕ2,i e
u
i,t + v2,i,t

eai,t,3 = ϕ3,i e
u
i,t + v3,i,t

eai,t,0 = eai,t−1,1

eai,t,j = eai,t−1,j+1 +
(
eai,t,j − eai,t−1,j+1

)
j > 1

if

(
τut + τat,0 +

horiz∑
j=1

τat,j

)
>

(
gut + gat,0 +

horiz∑
j=1

gat,j

)
then TBt = 1 and EBt = 0,

else TBt = 0 and EBt = 1,∀ t

where λi and χt are country and time fixed effects. A moving average representation

for the variable of interest ∆zi,t is considered in (2.18) with no debt feedback and constant
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parameters. Cross-country restrictions on the B, C and γ coefficients are imposed, but

within- and between-country heterogeneity is allowed for. ”Within” because responses of

∆zi,t to fiscal adjustments will be different for TB and EB plans. ”Between” because they

will also differ across countries as the ϕ′s differ, according to each country’s specific style.

The dynamic effect of fiscal adjustment plans is different across countries because of the

different styles of fiscal policy (as captured by the different ϕi) and within countries as

a consequence of the heterogenous effects of plans as determined by their composition.

The moving average representation is truncated because the length of the B(L) and C(L)

polynomials is limited to three-years. The moving-average representation is specified to

allow for different effects of unanticipated and anticipated adjustments. Shifts in fiscal

policy affect the economy through three components. First, unanticipated changes in

fiscal stance, eui,t, announced at time t and implemented at time t; second, the implemen-

tation at time t of policy shifts that had been announced in the past, eai,t,0; third, the

anticipation of future changes in fiscal policy, announced at time t, to be implemented at

a future date, eai,t,j for j = 1, 2, 3. Also different coefficients are allowed for adjustment

announced in the past and implemented at time t and adjustments announced at time

t for the future. To avoid double counting lags of future of eai,t,j are excluded, as their

dynamic effect is captured by eai,t+j,0. The parameters ϕi, are estimated on a country by

country basis on the time series of the narrative fiscal shocks. Note that introducing total

adjustment with different labeling (TB or EB) rather than introducing separately in the

specification adjustments in revenue and in expenditure allows a much more parsimo-

nious parameterization of the dynamic system defining the style of fiscal plans, making

estimation viable.

The system is put at work in AFG to simulate the effect of TB and EB average plans

on macroeconomic variables. Simulation of fiscal plans adopted by 16 OECD countries

over a 30-year period supports the hypothesis that the effects of consolidations depend

on their design. Fiscal adjustments based upon spending cuts are found much less costly,

in terms of output losses, than tax-based ones and have especially low output costs when

they consist of permanent rather than stop and go changes in taxes and spending. The

difference between tax-based and spending-based adjustments appears not to be explained

by accompanying policies, including monetary policy. It is mainly due to the different

response of business confidence and private investment.

Alesina et al. (2015) use the system to perform out of sample simulations of the aus-

terity plans adopted by different countries over the period 2009-2013. Model projections

of output growth conditional only upon the fiscal plans implemented since 2009 do reason-

ably well in predicting the total output fluctuations of the countries in our sample over the

years 2010-13 and are also capable of explaining some of the cross-country heterogeneity

in this variable.
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2.3.3 Non-linearities

Non-linearities in fiscal multipliers are investigated in a number of papers.

Corsetti, G., A. Meier and G.Mueller (2012b) study the determinants of government

spending multipliers by investigating how the fiscal transmission mechanism depends on

three dimension of economic environment: the exchange rate regime, the level of public

debt and deficit, and the presence of a financial crisis. The analysis is implemented on an-

nual data for 17 OECD countries within a sample period 1975–2008. A two-step approach

is considered. In the first step the fiscal policy rule, which links government spending and

macroeconomic variables, is identified and estimated. The parameters in fiscal policy

rules are country-specific and fiscal policy shokcs are identified as the innovations in the

rules. In a second step fixed-effects panel regression are estimated to trace the impact

of the estimated government spending shocks on the relevant macroeconomic aggregates

(output, private consumption, investment, trade balance, real effective exchange rate). To

study non-linearities interaction terms of shocks with dummies capturing the exchange

rate regime, the state of public finances, and the presence of financial crisis) are included

in the regression. The estimated system can be represented as follows:

gt,i = φi + ηitrendi + βi,1gt−1,i + βi,2gt−2,i + γi,1yt−1,i + γi,2yt−2,i + θiclit−1,i + δibt−1,i

+δibt−1,i + ρi,1pegt−1,i + ρi,2straint,i + ρi,3crisist−1,i + εt,i

zt,i = αi + µitrendt + χizt−1,i + σ1ε̂t,i + σ2ε̂t−1,i + σ3ε̂t−2,i + σ4ε̂t−3,i + κ1(ε̂t,i ∗ dt,i) +

+κ2(ε̂t−1,i ∗ dt−1,i) + κ3(ε̂t−2,i ∗ dt−2,i) + κ4(ε̂t−3,i ∗ dt−3,i) + λ1dt,i + λ2dt−1,i +

+λ3dt−2,i + λ4dt−3,i + ut,i

where gt,i is government spending variable, yt−1,i, yt−2,i - lags of log per capita output,

clit−1,i lag of a composite leading indicator which measures the expectation with respect

to next-year growth, bt−1,i debt to gdp ratio. pegt−1,i is a dummy for an exchange rate,

straint,i - is a dummy for strained public finances, and crisist−1,i is a financial crisis

dummy. εt,i - is a fiscal policy shock which measures discretionary policy change. The

methodoolgy does not allow to disentangle unanticipated corrections from announced and

implemented, furthermore it is assumed that innovations in the projections of goverment

spending on past information are orthogonal to deviations of all other macroecononomic

variables (including government revenues) from their projections. zt,i - is the macroeco-

nomic variable of interest, ε̂t,i is an estimated fiscal shock from the first stage and dt,i - is a

dummy for specific economic conditions in the particular year. Importantly σ parameters

measure the baseline dynamic effect of the spending shocks, while κ measures additional

marginal effects.

Corsetti, G., A. Meier and G.Mueller (2012b) model is multi country economy, however

A2,i (L, St) = 0,since foreign variables are not allowed to have an impact. zt,i is not a
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vector of variables of interest, but it denotes one variable of interest at a time (output,

private consumption, private fixed investment, trade balance, the real effective exchange

rate, CPI inflation, the short-term nominal interest rate, and government spending itself).

There is no debt feedback A3,i (L, St) = 0. Debt dynamic is also absent in the model.

The model does not uses plans, but relies instead on general spending shocks identified

by imposing some (strong) restrcitions in the first stage regression. There are three

sources of non-linearities: exchange rate regimes, the state of public finances, and the

state of the economy.

Baseline results feature persistency in government spending shocks and a sizeable re-

sponse of aggregate output by about 0.7 percentage points. Under the currency peg

multipliers are positive: impact and maximum is 0.6. Weak public finance produce nega-

tive multipliers, both impact -0.7, maximum 0.2 and cumulative after two years -1.2. The

most quantitatively relevant results are for the case of financial crisis: the responses of

output to a public spending increase is strongly positive, implying a fiscal multiplier of

2.3 - impact and 2.9 - maximum.

Auerbach, Gorodnichenko (2012) make an attempt to assess how the size of fiscal

multipliers vary over the cycle by estimating regime-switching SVAR models, with smooth

transitions across the relevant states of the economy (i.e., recession versus expansion).

The basic adopted specification is:

zt = (1− F (st−1))A1 (L,E) zt−1 + F (st−1)A1 (L,R) zt−1 + ut

ut ∼ N (0,Σt)

Σt = ΣE(1− F (st−1)) + ΣRF (st−1)

F (st−1) =
exp(−γst)

1 + exp(−γst)
, γ > 0

var(st) = 1, E(st) = 0

where zt = [Gt, Tt, Yt], following Blanchard and Perotti (2002) Gt is government pur-

chases, Tt government receipts of direct and indirect taxes net of transfers to businesses

and individuals, Yt is gross domestic product. All variables are in logs and are deflated.

Estimation uses quarterly data. Structural shocks are identified form VAR innovations

by assuming lower triangularity in the matrix that maps shocks into innovations. Impor-

tantly, the model allows for both contemporaneous differences in propagation of structural

shocks as well as dynamic. The first one goes through ΣE and ΣR, while the second one

goes through A1 (L,E) and A1 (L,R). st is an index, normalized to have mean of zero and

variance of 1, indicating recessions if s is negative and expansion if s is positive. Auerbach,

Gorodnichenko (2012) set st to a seven quarter moving average of the output growth rate.

γ is calibrated to 1.5, which means that the economy spends around 20 percent of the
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time in recession Pr(F (st) > 0.8) = 0.2. Under the assumption that γ > 0, A1 (L,E)

and ΣE characterizes the economy in expansion and A1 (L,R) and ΣR - in recession.

Auerbach, Gorodnichenko (2012) model is a single country a closed economy model,

the vector zt consists of three variables: Gt, Tt, Yt, there are two states of the economy,

expansion where A1 (L, St) = A1 (L,E) and Σt = ΣE(1− F (st−1)) with F (st−1) = 0 ver-

sus recession A1 (L, St) = A1 (L,R) and Σt = ΣRF (st−1) with F (st−1) = 1. There is no

debt feedback A3,US (L, St) = 0. The model does not uses plans, but relies instead on

shocks restricting announced, unanticipated and anticipated corrections to have the same

effect B1 (St) = C1 (St) = D1 (St) = B1 (St) , B2 (St) = C2 (St) = D2 (St) = B2 (St).

In alternative to the basic model a more advanced specification is considered. This

specification include professional forecasts of the relevant variable in the vector zt =

[∆GForecast
t,t−1 ,∆T Forecastt,t−1 ,∆Y Forecast

t,t−1 , Gt, Tt, Yt].

Because of non-linearities the estimation as well as the inference is implemented us-

ing the Monte Carlo Markov Chain method with Hastings-Metropolis algorithm, where

the parameters estimates as well as confidence intervals are computed directly from the

generated chains. Computed multipliers are interpreted as indicating how by how many

dollars output increase over time if government expenditure increases by $1. The size of

the shock is chosen in such a way that the integral of government spending response over

20 quarters is equal to one.

Baseline results show that in all cases linear, expansion and recession the impact

output multiplier is around 0.5 in response to 1$ spending increase. However, after 20

quarters under the recession regime the multiplier is 2.5 and under expansion regime the

multiplier is -1. Average multiplier under the recession is 2.24 and under the expansion

-0.33. Fiscal policy is considerably more effective in recessions than in expansions. This

evidence refers to polar cases, as in the computation of impulse responses the initial regime

is maintained constant: the policy innovation cannot cause a shift in st.

Ramey, Owyang and Zubairy(2013) remove this restrictions by computing regime-

dependent multipliers using the Linear Projections (LP) method of Jordà(2005). In LP

non-linearities are easily accommodated and there is no need to impose the restrictions

that shock do not affect the state of the economy. A state-dependent model is estimated in

which impulse responses and multipliers depend on the average dynamics of the economy

in each state. They address the question of the relevance of non-linearities by analyzing

new quarterly historical U.S. data covering multiple large wars and deep recessions. Dif-

ferently from previous studies they do not find higher multipliers during times of slack in

the US.

Ramey and Zubairy(2014) extend the investigation to consider the effect of two po-

tentially important features of the economy: (1) the amount of slack and (2) whether

interest rates are near the zero lower bound. The main findings indicate no evidence

that multipliers are different across states, whether defined by the amount of slack in the
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economy or whether interest rates are near the zero lower bound.

2.3.4 Quasi Natural Experiments and Descriptive Evidence.

All the literature that we have been discussing so far fits in the general framework as all the

empirical models adopted can be considered of specific cases of our general ”encompassing”

model, however there are exceptions that exploit ”case studies” without specifying a

dynamic model. Such studies are best interpreted as focusing on some direct measure of

the causal effect of fiscal policy on output growth.

Acconcia, Corsetti and Simonelli (2013) exploit the introduction of a law issued to

fight political corruption and mafia infiltration of city councils in Italy that has caused

episode of large, temporary and unanticipated fiscal contractions arguably exogenous for

the estimation on their effect on output. Using these episodes as instruments, while

controlling for national monetary and fiscal policy and keeping the tax burden of local

residents constant, the output multiplier of spending cuts at provincial level is estimated

in the range 1.2-1.8.

Alesina and Ardagna(2010), adopting an approach introduced by Giavazzi and Pagano(1990),

consider a case study of large changes in fiscal policy stance, namely large increase or re-

duction of budget deficits and analyze their effects on both the economy and the dynamics

of the debt. In particular, they concentrate on episodes of large changes in fiscal policy.

They use a panel of 20 OECD countries with annual data over the sample 1970-2007.

Fiscal variables are cyclically adjusted by considering the difference between a measure of

the fiscal variable in period t computed as if the predicted value from a regression of the

fiscal policy variable as a share of GDP on a constant a time trend and the unemployment

rate, where the unemployment rate at time t is kept at the value observed in time t-1. A

period of fiscal adjustment (stimulus) is a year in which the cyclically adjusted primary

balance improves (deteriorates) by at least 1.5 per cent of GDP.

Focussing on these episodes and using mainly descriptive evidence they find that tax

cuts are more expansionary than spending increases in the cases of a fiscal stimulus,

fiscal adjustments based upon spending cuts and no tax increases are more likely to

reduce deficits and debt over GDP ratios than those based upon tax increases. Finally,

adjustments on the spending side rather than on the tax side are less likely to create

recessions.

The two very different approaches adopted by Acconcia et al.(2013) and Alesina and

Ardagna(2010) have in common the direct analysis of episodes without the specification

of a dynamic macro-model. The case of the exogeneity of the chosen episodes for the

measurement of the relevant phenomenon is certainly much stronger in the Acconcia et

al.(2013) case. In fact, Guajardo et al.(2011) argue convincingly that changes in cyclically

adjusted fiscal variables often include non-policy changes correlated with other develop-
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ments affecting economic activity. For the sake of illustration they consider a boom in the

stock market, such a boom creates a cyclically adjusted surplus by increasing capital gains

and cyclically adjusted tax revenues. This surplus can be associated with an increase in

consumption and investment generated by the stock market boom. The resulting mea-

surement error is likely to bias the analysis towards downplaying contractionary effects of

fiscal consolidations.

However, even if the exogeneity of the episodes considered by Acconcia et al. is

clearly robust to this type of considerations, the question on how the results produced in

the case studies can be extended to the measurement of fiscal multipliers in presence of

different dynamics, initial conditions and heterogeneity in the mechanism of formation of

expectations remains unsolved.

2.4 The Impact of Different Identification and Spec-

ification Strategies. An illustration

To illustrate the relevance of different specification choices we consider quarterly US data

over the period 1978:1 2012:4 and compare the BP SVAR approach with a dynamic model

of fiscal adjustment plans. We use NIPA variables described in the Appendix. To be as

close as possible to Blanchard, Perotti (2002) we use their definitions of the variables3.

The BP specification is the following one :

 1 0 −2.08

0 1 0

−a31 −a32 1


 Tt

Gt

Yt

 = A1 (L)

 Tt−1

Gt−1

Yt−1

+

 σT 0 0

b21 σG 0

0 0 σY


 eTt
eGt
eYt


where [Tt, Gt, Yt] is a vector of quarterly taxes, spending, and output. All variables

are in the logarithms and in real, per capita, terms. et = [eTt , e
g
t , e

y
t ] are structural shocks,

orthogonal to each other with. A1 (L) is a lag polynomial with the length of four quarters.

Following Blanchard, Perotti 2002 we include constant, linear and quadratic trends into

the model. Sample period is 1978q1 to 2012q4. Since our sample starts with the first

quarter of 1978 we do not need to include a dummy variable for the second quarter of 1975

as in Blanchard, Perotti 2002. BP identifying restrictions are imposed on the matrices

relating the unobserved structural shocks to the VAR innovations.

3From NIPA tables: output is nominal GDP (NIPA 1.1.5.1); government spending is General Gov-

ernment consumption expenditures and gross investment (NIPA 1.1.5.21); total tax revenue is General

Government Current receipts (NIPA 3.1.1) less General Government Current Transfers to persons (NIPA

3.1.21) less General Government Interest Payments to persons (NIPA 3.1.25) plus General Government

Income receipts on assets (NIPA 3.1.8). All series are deflated by GDP deflator (NIPA 1.1.9.1) and by

FRED Population (Midperiod, Thousands, Quarterly, Seasonally Adjusted Annual Rate).
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Results are reported in the form of impulse response functions. Note that a unit

shock to the structural innovations of taxes transforms to less than a unit change in the

reduced form tax residuals, because output falls in response to the tax increase and in turn

tax revenue falls. Figure 2.2 reports impulse responses where impulse response of output

has an interpretation of the tax (expenditure) multipliers, i.e. dollar changes in GDP as

a ratio of the dollar changes in tax revenues (expenditure). Following BP multipliers are

obtained by expressing impulse responses as shares of average gdp with initial impulse

normalized to 1% of average gdp. Unless mentioned otherwise, we provide one standard

deviation confidence intervals that are computed using a bootstrap algorithm with 1000

replications. The solid line gives the point estimates, while the dotted lines are confidence

bounds.

Insert Figure 2.2

the BP model produces response of output insignificant and close to zero in response

to the 1% of structural tax shock . There is a negative response of output in the short run

and positive in the long run in response to 1% cut of structural expenditure innovations.

We compare this impulse response with those obtained from a truncated MA in a

model with plans. Plans for quarterly data are reconstructed for the US on the basis of

DeVries et al. in Favero, Karamysheva(2015). In the wording of R&R we consider only

deficit driven plans and we adopt the following empirical model to assess their effects

∆yt = α +B1(L)(τut + gut ) ∗ TBt +B2(L)(τat,t + gat,t) ∗ TBt+

+C1(L)(τut + gut ) ∗ EBt + C2(L)(τat,t + gat,t) ∗ EBt+

+
horz∑

i=1

Di(τ
a
t,t+i + gat,t+i) ∗ TBt +

horz∑
i=1

Ei(τ
a
t,t+i + gat,t+i) ∗ EBt + ut

ut ∼ N (0,Σ)

(τat,t+i + gat,t+i) ∗ TBt = δTBi (τut + gut ) ∗ TBt + ν1
t+i, for i = 1, horz

(τat,t+i + gat,t+i) ∗ EBt = δEBi (τut + gut ) ∗ EBt + ν2
t+i, for i = 1, horz

(2.19)

∆yt is the growth rate of GDP (quantity index for real GDP, data source National

Income and Product Accounts (NIPA) - table 1.1.3).

The specification generalizes the MA adopted by Romer and Romer by allowing dif-

ferent coefficients on the unanticipated expenditure, gut , and revenue, τut adjustments

(announced at time t and implemented at time t), on the anticipated correction currently

implemented (announced before time t, and implemented at time t) τat,t, g
a
t,t, and on the

future corrections (announced at time t, to be implemented in the future),τat,t+i, g
a
t,t+i. The

length of the polynomials B1(L), B2(L), C1(L), C2(L) - is set to 6. The anticipating hori-

zon is set by considering the median implementation lag, which is again six quarters. The

MA representation is then augmented by a number of auxiliary equations that capture
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the nature of the plan via the correlation between the intertemporal and intratemporal

component of fiscal adjustments.

EBt and TBt are dummies that label plans into Expenditure Based or Taxed Based

according to the larger present value of the types of correction.

Results are in the form of the impulse response functions, which are obtained by

forward simulation of the model. Since our dependent variable is in differences, we report

cumulative impulse response functions. The length of the IRF is limited to the number of

lags included into the system. One Standard deviation confidence intervals are built by

bootstrap with 1000 replications . We use block bootstrap to take into account potential

serial correlation in residuals, restricting the length of the block to 2. Working with the

quarterly data we give a shock of 1% to the total plan. To do so we give initial shock to

unanticipated component of the plan TB plan - 0.58%, and for unanticipated component

of EB plan - 0.79%. Sample period is from 1978 quarter one to 2012 quarter four. Figure

2.3 shows the responses of output growth to the TB and EB plans.

Insert figure2.3

A positive shock to the tax based plan produces a significantly negative effect on

the output growth. While the shock to the expenditure based plan gives a marginally

significant exapnsionary effect. These results are very different from those obtained by

applying the BP method on the same data-set with the difference being generated by

different identification and specification strategies.

2.5 What Have We Learned ?

This paper represent an attempt to answer to the question ”What do we know about Fiscal

Multipliers?” by setting up a general ”encompassing” model flexible enough to consider

all the different empirical specifications adopted in the literature as specific cases that can

be derived by imposing set of restrictions on the general model. This framework allows

us to take into account of two crucial remarks on the empirical analysis of fiscal policy

made by Ramey(2015) and Leeper(2010). First, the measurement of fiscal multipliers is a

question for which dynamics are all-important, general equilibrium effects are crucial, and

expectations have powerful effects. Second, multipliers depend on the type of spending

or tax change, as well as on a host of other factors: expected sources and timing of

future fiscal financing, whether the initial change in policy was anticipated or not, how

monetary policy behaves, what is the state of cycle when the policy is implemented.

There is not such a thing as a unique fiscal multiplier and the evidence obtained by a

specific investigation on the multiplier can be understood only within a general dynamic

framework which clearly indicates the specification and identification choices made in that

investigation.
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Figure 2.1: Romer and Romer shocks
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Chapter 3

The Measurement of the Output

Effect of Fiscal Adjustment

3.1 Introduction

This paper analyzes the measurement of the output effects of fiscal stabilization poli-

cies,by assessing the relevance of different methods in determining the heterogeneity of

available results and by evaluating comparatively the different approaches proposed in

the literature.

The output effect of fiscal adjustment is very controversial: different theoretical models

give very different predictions on the magnitude and the sign of the effect (see, for example,

Baxter and King,1993, De Long and Summers 2012, Christiano et al. (2011). The role of

empirical analysis of fiscal policy is then crucial to select the theoretical model capable of

matching the data and relevant for policy simulation analysis.

The objective of this project is to evaluate the different econometric approaches that

have been proposed to measure the output effects of fiscal policy. Measuring the output

effect of fiscal consolidations requires a sample of exogenous shifts in fiscal stance. The

exogeneity of the relevant policy adjustment for the estimation of its output effect requires

that they are not correlated with news on the current state of the economy.

The traditional procedure to identify exogenous adjustments begins with the estima-

tion of a joint dynamic model for the structure of the economy and the variables controlled

by the policy-makers (typically a VAR). The residuals in the estimated equation for the

policy variable approximate deviations of policy from the rule. Such deviations are not

yet the object of interest because part of them represents reaction to contemporaneous

information on the state of economy. Some restrictions are required to map the structural

shocks of interest out of the VAR innovations. In the case the policy of interest is mon-

etary policy identification can be achieved by exploiting the fact that monetary policy

decisions are taken regularly at a rather high frequency (we have eight FOMC meetings
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every year) and there is consensus on the fact that it takes at least one period between

two meetings before the economy reacts to monetary policy. This triangular structure,

where innovation in the monetary policy variable reflect both monetary policy shocks and

macroeconomic shocks but macroeconomic variables are not contemporaneously affected

by monetary policy shocks, allows identification. After their identification shocks are con-

sidered the correct experiment to gather the empirical evidence for the selection of the

relevant theoretical model. Empirical reduced form models need to be simulated by keep-

ing all parameters constant and only the simulation of shocks allows this. As the validity

of the simulation requires shocks to be exogenous, some identification structure has to be

imposed on estimated reduced form dynamic models to derive them. In fact, to conduct

valid experiments with reduced form model two requirements must be satisfied: simulate

exogenous policy actions and consider experiments that do not change the correlation in

the data used to estimate the parameters in the empirical model.

Fiscal policy is different in the sense that it is conducted through rare decisions and

it is implemented through multi-year plans. When fiscal policy is conducted in country i

through multi-year plans, narrative exogenous fiscal adjustments in each year are made

of three components: the unexpected adjustments (announced upon implementation at

time t), the past announced adjustments (implemented at time t but announced in the

previous years) and the future announced corrections.

These features of fiscal policy generates “fiscal foresight”(Leeper et al 2008, Leeper

2010), agent know in advance future announced, measures. Fiscal foresight causes a

misalignment between the information set used by the econometrician in a VAR and

that available to economic agents (see Lippi and Reichlin, 1994): exogenous combination

of unanticipated and announced fiscal corrections that characterizes a plan cannot be

uniquely recovered from VAR innovations, technically the Moving Average representations

of the VAR becomes non-invertible.

As a consequence of this specific feature of fiscal policy, after some initial effort of

adapting the identification scheme used for monetary policy, the strategy of mapping

the VAR innovations into fiscal shocks has become less successful than an alternative

procedure that it is based on a non-econometric direct identification of the correction

of interest that are then plugged in directly in an econometric specification capable of

delivering the impulse response functions of interest. In this “narrative” (Romer and

Romer, R&R 2010) identification scheme a time-series of exogenous shifts in taxes is

constructed using Congressional reports, etc.to identify the size, timing, and principal

motivation for all major postwar tax policy actions. Legislated tax and expenditure

changes are classified into endogenous (induced by short-run countercyclical concerns )

and exogenous, responses to an inherited budget deficit, or to concerns about long-run

economic growth or politically motivated.

After identification of the relevant fiscal shocks a (truncated) moving average rep-
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resentation is used to derive the dynamic effect of the exogenous fiscal policy on the

variables of interest by simply projecting these variables on current and past values of

the shocks. Under the null of the validity of the identification assumptions the empirical

model adopted allows to compute impulse responses, in fact although large part of the

information set available to agents is omitted, the omitted information is orthogonal to

that included in the empirical model and therefore it does not affect the consistency of the

relevant estimates. The truncated moving average representation allows to validly recon-

struct the effect on the variables of interest of the policy under evaluation. The narrative

identification scheme has been adopted by Devries et al.(2013) produce a data set which

documents exogenous shifts in fiscal policy (both tax and expenditure) by applying the

narrative approach to a set of seventeen OECD countries. Amongst all fiscal actions,

these authors have selected those that were designed to reduce a budget deficit and/or to

put the public debt on a sustainable path. Cloyne(2013) has produced a database for the

UK.

The introduction of the narrative approach to fiscal policy led to striking results:

Romer and Romer(2010) analyses the effect of an exogenous shock in taxation to find

a multiplier statistically different from that typically found in the empirical literature

Devries et al. extend the evidence to analyze the output effect of fiscal consolidation in

17 IMF countries. Jordà and Taylor (2013) argue that the episodes of fiscal consolidation

identified by Devries et al are not exogenous, and thus are not valid instruments because

they can be predicted using their own past (strongly), past values of output growth (very

weakly) and past values of debt dynamics (weakly). Jordà and Taylor (2013) address this

problem implementing the following correction of the narrative innovations : (i) redefine

narrative innovations as a 0/1 dummy variable, (ii) estimate a propensity score deriving

the probability with which a correction is expected by regressing it on its own past and

predictors, (iii) use the propensity score to derive an Average Treatment Effect based on

Inverse Probability Weighting. The apply this method to find different evidence on the

effects of fiscal stabilization policies.

Alesina Favero and Giavazzi (2013) and Alesina et al.(2014) propose a different frame-

work that explicitly recognizes that fiscal plans generate inter-temporal and intra-temporal

correlations among changes in spending and revenues. The inter-temporal correlation is

the one between the announced (future) and the unanticipated (current) components of a

plan — the ”style” of a plan. The intra-temporal correlation is that between the changes

in revenues and spending that determines the composition of a plan. As argued by Ramey

(2011a, b) distinguishing between announced and unanticipated shifts in fiscal variables,

and allowing them to have different effects on output, is crucial for evaluating fiscal mul-

tipliers. The literature, however, (see e.g. Mertens and Ravn 2011) has so far studied the

different effects of anticipated and unanticipated shifts in fiscal variables assuming that

they are orthogonal.
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A fiscal plan is specified by making explicit the relation between the unpredictable

component of the plan and the other two components.Within this framework the authors

take into account of the intratemporal correlations of plans by allowing for heterogenous

effects of Tax-Based corrections and Expenditure-Based corrections. This innovation leads

to observe striking difference between the output effects of EB and TB fiscal corrections.

This project combines the narrative databases of Romer&Romer and Devries et al.

(2011) to produce a database of exogenous fiscal plans on US quarterly data. This

database is used to assess the output effect of fiscal consolidation plans using all the

different methods . To this end we propose a general econometric specification which

extends the simple truncated MA representation considered by R&R and that takes into

account the intertemporal and the intratemporal correlations. All the approaches pro-

posed in the literature based on collapsing plans into shocks (R&R and DeVries et al.) or

on cleaning narrative shocks (Jordà and Taylor(2013) are then evaluated in the context

of this nesting model.

3.2 Exogenous fiscal plans

Measuring the output effect of fiscal consolidations requires a sample of exogenous shifts

in fiscal stance. Fiscal foresight does not allow to treat exogenous shifts in fiscal policy

as unobservables and identify them by imposing restrictions on reduced form dynamic

specifications of macroeconomic and fiscal variables. The narrative method allows instead

to construct a time-series of the relevant shocks without the need to estimate a model.

R&R refer to presidential speeches and Congressional reports, to identify the size, timing,

and principal motivation for all major postwar tax policy actions. They then classify

legislated changes into endogenous (those induced by short-run countercyclical concerns

and those taken because of change in government spending) and exogenous (those that

are responses to the state of government debt or to concerns about long-run economic

growth).

Similarly Devries et al.(2013) produce a data set which documents exogenous shifts

in fiscal policy (both tax and expenditure) by applying the narrative approach to a

set of seventeen OECD countries. Amongst all fiscal actions, these authors have selected

those that were designed to reduce a budget deficit and/or to put the public debt on a

sustainable path.

In this paper we use database of quarterly time-series of exogenous fiscal stabilization

episodes for the US economy.

When fiscal policy is conducted in country i through multi-year plans narrative exoge-

nous fiscal adjustments in each year are made of three components: the unexpected ad-

justments (announced upon implementation at time t ), the past announced adjustments
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(implemented at time t but announced in the previous years) and the future announced

corrections

We identify plans as sequences of fiscal corrections announced at time t to be imple-

mented between time t and time t+ k; we call k the anticipation horizon. We define the

unanticipated fiscal shocks at time t as the surprise change in the primary surplus at time

t:

eut = τut + gut

where τut is the surprise increase in taxes announced at time t and implemented in the

same year, and gut is the surprise reduction in government expenditure also announced

at time t and implemented in the same year. We denote instead as τat,jand gat,j the tax

and expenditure changes announced by the fiscal authorities of country i at date t with

an anticipation horizon of j years (i.e. to be implemented in year t + j). In the D&al

dataset fiscal plans almost never extend beyond a 3-year horizon: thus we take j = 3 as

the maximum anticipation horizon 1. We therefore define the observed anticipated shocks

in period t as follows

τat,0 = τat−1,1

τat,j = τat−1,j+1 +
(
τat,j − τat−1,j+1

)
j > 1

gat,0 = gat−1,1

gat,j = gat−1,j+1 +
(
gat,j − gat−1,j+1

)
j > 1

eat,j = τat,.j + gat,.j

Imoplementing fiscal policy thruogh plans means that fiscal corrections in each year

can be written as follows

ft = eut + eat,t +
horz∑
j=1

eat,t+j

Moreover we label plans as Tax Based or Expenditure-Based by adopting the following

rule:

if

(
τut + τat,t +

horz∑
j=1

τat,t+j

)
>

(
gut + gat,t +

horz∑
j=1

gat,t+j

)
then TBt = 1 and EBt = 0, (3.1)

else TBt = 0 and EBt = 1,∀ t
1In the sample there are a few occurences of policy shifts anticipated four and five years ahead. Their

number is too small to allow us to include them in our estimation.
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In total we have 53 observations with some non zero adjustment for a total of 20 plans

divided into EB and TB (21 quarters of adjustment are labeled TB and 32 are labelled

EB). The mean of non zero total historical adjustments is 0.286, the mean of TB plans is

lower than that of EB plans than stands at 0.32.

3.3 Econometric Modelling of the effects of narrative

shocks and plans

Implementing fiscal policy through plans means that fiscal corrections in each year can

be written as follows

ft = (τut + gut ) +
(
τat,t + gat,t

)
+

horz∑
j=1

(
τat,t+j + gat,t+j

)
Plans feature intertemporal and intratemporal dimensions, modelling of these dimensions

requires the specification of a system to determine the relevant interactions in the plans:

gut = ρu1τ
u
t + εgut

τat,t+i = δττi τ
u
t + ετat+i τat,t+i = δgτi g

u
t + ετgat+i

gat,t+i = δggi g
u
t + εgat+i gat,t+i = δgτi τ

u
t + εgτat+i

gat,t = gat−1,t τat,t = τat−1,t

(3.2)

The first relationship is a behavioral relation that captures the intratemporal dimen-

sion of the plan. The second set of relationships capture the style with which fiscal policy

is implemented. Permanent plans will feature a significantly positive δ′s, while temporary

plan (to be reversed, at least partially in the future) will feature a significantlly negative

δ′s .

The last set of relationships simply states that the announced correction implemented

at time t is equal to that that was announced in the previous period with a fiscal foresight

of one period. Note that this does not imply that all announced corrections are effec-

tively realized but it does imply that deviations of implemented corrections from those

announced are always considered as surprises by all agents

The simulation of the effect of the plan can then be obtained by augmenting the

above system with a relation to capture the effect of the plan on the variable of interest.

A simple parameterization can be obtained by adopting an extension of the truncated

MA framework proposed by R&R:
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∆Yt = α +B1(L)(τut ) +B2(L)(gut ) + C1(L)(τat,t) + C2(L)(gat,t)+

+
horz∑
i=1

Di ∗ (τat,t+i) +
horz∑
i=1

Ei ∗ (gat,t+i) + εt

gut = ρu1τ
u
t + εgut

τat,t+i = δττi τ
u
t + ετat+i τat,t+i = δgτi g

u
t + ετgat+i

gat,t+i = δggi g
u
t + εgat+i gat,t+i = δgτi τ

u
t + εgτat+i

gat,t = gat−1,t τat,t = τat−1,t

(3.3)

The specification generalizes the MA adopted by Romer and Romer by allowing dif-

ferent coefficients on the unanticipated expenditure, gut , and revenue,τut adjustments (an-

nounced at time t and implemented at time t), on the anticipated correction currently

implemented (announced before time t, and implemented at time t) τat,t, g
a
t,t, and on the

future corrections (announced at time t, to be implemented in the future),τat,t+i, g
a
t,t+i.

The possibility of different coefficients on announced, anticipated and unanticipated cor-

rections is well grounded in the theoretical literature and has already been introduced

in empirical work (Perotti(2010), Mertens and Ravn (2009)). The MA representation is

then augmented by a number of auxiliary equations that capture the nature of the plan

via the correlation between the inter-temporal and intratemporal component of fiscal

adjustments.

Two potential problems arise with this specification. First the model is very heavily

parameterized ( with quarterly data the anticipation horizon of 3 year implies i=12)

and the estimation of some of the δi coefficients might in some cases be based on a very

limited number of observations. The interpretation of the effect of a simulated shock is

not immediate: in fact the intertemporal and the intratemporal dynamics of the plans

might be such that an initial correction to expenditure might generate a plan that is much

more tax-based than expenditure based. To overcome these two problems we shall work

with the following modified version of (3.3) :

∆Yt = α +B1(L)(τut + gut ) ∗ EBt +B2(L)(τut + gut ) ∗ TBt+

+C1(L)(τat,t + gat,t) ∗ EBt + C2(L)(τat,t + gat,t) ∗ TBt+

+
horz∑
i=1

Di ∗ (τat,t+i + gat,t+i) ∗ EBt +
horz∑
i=1

Ei ∗ (τat,t+i + gat,t+i) ∗ TBt + εt

(τat,t+i + gat,t+i) ∗ TBt = δTBi (τut + gut ) ∗ TBt + ε1t+i, for i = 1, horz

(τat,t+i + gat,t+i) ∗ EBt = δEBi (τut + gut ) ∗ EBt + ε2t+i, for i = 1, horz

τat,t + gat,t = τat−1,t + gat−1,t

(3.4)

where we use the EBt and TBt dummies to label plans and we use the total correc-

tion to pin down the intertemporal dimension of the plan and exploit the fact that when

simulated the total correction we shall implicitly take into account the intertemporal di-

mension of plans. Following Mertens and Ravn(2009) horz is set by considering the
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median implementation lag, which is six quarters.The specification is now more parsimo-

nious and it allows to identify separately the output effect of tax-based corrections from

that of expenditure-based corrections.

3.3.1 What’s new in our approach

The benchmark for econometric modelling of the output effect of shocks identified via

the narrative methods is offered by Romer and Romer (2010) and Devries at al. (2012).

Both specifications omits potentially relevant dimensions of fiscal plans. R&R. estimate,

by OLS, the following empirical model:

∆ lnYt = α +B(L)τRRt + εt (3.5)

τRRt = τut +
horz∑
i=1

τat,t+i

where the exogenous tax shocks are derived by summing corrections announced at time

t and immediately implemented (therefore unanticipated) and corrections announced at

time t to be implemented in future periods, the dependent variable is the growth rate

of real GDP. So the response of the level of output at time t + i to a one-period shock

of the size of 1% of GDP is measured by the appropriate sum of the coefficients in

B(L). The most natural way of interpreting (3.5) as a truncated partial moving-average

representation of the equation for ∆ lnYt in a structural VAR. The representation is

truncated because it is finite (while the inversion of a VAR will generate an infinite MA

representation) and it is partial because the only shocks included are those of interest.,

i.e. the shocks to taxation. However, if all the omitted information is orthogonal to

the variables included in the specification, then the estimates of the relevant parameters,

although inefficient, will be consistent. The model serve the only purpose of evaluating

the output effect of fiscal shocks and it is a limited information representation of the

macroeconomy, where the omitted information is considered irrelevant for the relevant

task at hand. The specification omits the intratemporal dimension of the plans and

imposes strong restrictions on the intertemporal dimension in the sense that the impact

of announced and implemented adjustments is restricted to be same.

DeVries et al. consider a different specification:

∆ lnYt = α +B1(L)eIMF
t ∗ TBIMF

t +B2(L)eIMF
t ∗ EBIMF

t + εt (3.6)

eIMF
t = τ IMF

t + gIMF
t

τ IMF
t = τut + τat,0 (3.7)

gIMF
t = gut + gat,0
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which poses strong restrictions on the intertemporal dimension of the plan, as it rules

any effect of fiscal adjustment before implementation.

Jordà and Taylor (2013), have argued that eIMF
t are not exogenous shocks, and thus

are not valid instruments, because they can be predicted using their own past, past values

of debt dynamics and past values of output growth. The third source of predicatibility

— the fact that the D&al episodes appear to be predicted by past output growth —

only arises if one transforms those episodes from a continuous variable into a 0/1 dummy

variable, as done in Jordà and Taylor (2013). The reason, as a simple regression shows, is

that transformation into a 0/1 dummy, and the loss of information it implies, introduces

correlation with past output growth.

The first two sources of predictability — from past episodes of fiscal adjustment and

past values of debt dynamics — do not invalidate the type of exogeneity that is relevant

for the estimation of the output effects of fiscal policy within a plan: this is because

exogeneity is different from predictability. The correct estimation of the effects on output

of a fiscal adjustment only requires the use exogeneous fiscal adjustments, i.e. those that

cannot be predicted from past output growth. The exogeneity required to estimate fiscal

multipliers within a dynamic model like the one used in this paper is different from the

condition required if one were to estimate these parameters from an average treatment

effect (ATE), as we shall further discuss later What matters here is weak exogeneity for

estimation, and strong exogeneity for simulation, not the random assigment of a treatment.

Weak and strong exogeneity are satisfied by the original D&al episodes.

To further illustrate this points, consider our plans and, for simplicity, drop the country

index and restrict the anticipation horizon to only one period. Then

ft = eut + eat,0 + eat,1

eat,1 = ϕ eut + vt

eat,0 = eat−1,1

Based on this definition, the fact that eIMF
t are correlated across time is not suprising.

In fact

Cov
(
eIMF
t , eIMF

t−1

)
= Cov

((
eut + eat,0

)
,
(
eut−1 + eat−1,0

))
= Cov

((
eut + eat−1,1

)
,
(
eut−1 + eat−1,0

))
= ϕV ar

(
eut−1

)
since

eat,0 = eat−1,1 = ϕeut−1 + vt−1
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Importantly, however, the predictability of eIMF
t by their own past does not violate

the weak exogeneity of eut , e
a
t,0 and eat,1, the condition required if one estimates the output

effect of fiscal studying plans, rather than individual shocks. Consider, for the sake of

illustration, this simple model

∆yt = β0 + β1e
IMF
t + u1t

eIMF
t = ρeIMF

t−1 + u2t(
u1t

u2t

)
∼ N

[(
0

0

)
,

(
σ11 σ12

σ12 σ22

)]
The condition required for eIMF

t to be weakly exogenous for the estimation of β1 is

σ12 = 0, and it is independent of ρ.

3.4 The importance of simulating plans

Measuring the output effect of fiscal policy by simulating plans requires first the narrative

identification of adjustment episodes exogenous with respect output fluctuations, second

the decomposition of adjustments in their expected an unexpected part , third the sim-

ulation of the effect of adjustment. This last step is accomplished obtained by giving

an impulse to the unexpected (and not predictable) component of the plan, simulating

the response of announced component of the plan to the unanticipated one to eventually

derive the response of variables of interest to fiscal adjustment plans. To understand

what happens when plans are not modelled we shall consider in turn the effect of two

types of misspecifications related respectively to the omission of the intra-temporal and

the intertemporal dimension of fiscal plans.

3.4.1 The econometric implications of the intratemporal dimen-

sion of plans

To illustrate the econometric implications of the mis-specification of the intertemporal

dimension of plans consider a simplified case where plans have no intertemporal dimen-

sion and the estimated model contains a mis-specification cause by the omission of the

intratemporal dimension.

In this case the Data Generating Process can be represented as follows:

∆Yt = β1τt + β2gt + εt

gt = γτt + νt
(3.8)

Where τt and gt are the exogenous fiscal adjustment and εt, νt are two i.i.d orthogonal

shocks. In this case there two alternative ways in which the intratemporal dimension of

fiscal policy can be neglected.
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In the first instance the estimated model omits gt, and the relation linking exogenous

expenditure and revenue is not estimated. An estimate of the tax multiplier is obtained

by regressing directly by OLS output growth on τt :

∆Yt = ατt + ξt (3.9)

In this case we shall have

p lim
ˆ
α = (β1 + β2γ)

we have an unbiased estimate of the total response of output growth to an exogenous

adjustment in revenue but the interpretation of this estimates is very likely to be incorrect.

In fact, the econometrician who estimates (3.9) , would probably interpreted
ˆ
α as the

output effect of a tax cut. In fact
ˆ
α is the output effect of a tax cut of paired with a

coordinated change in expenditure. Think for example of the case in which β1 = β2 =

γ = 1, the estimated model would lead to the conclusion that the tax multiplier is 2, while

to output response is generated by a simultaneous change in taxation and expenditure of

the same size.

In the second instance the estimated model includes correctly gt in the specification

for output growth but it omits the second equation from the relevant model

∆Yt = α1τt + α2gt + ξt (3.10)

as τt and gt are weakly exogenous for the estimation of the parameters of interest, we

shall have

p lim
ˆ
α1 = β1

p lim
ˆ
α2 = β2

But the possible inference that the output effect of a change in taxation
ˆ
α1, while

keeping gt unaltered, is wrong.

In fact,
ˆ
α1 and

ˆ
α2 depend on the relation linking gt and the correct response of output

to a change in taxation is :

d∆Yt
dτt

=
ˆ
α1 +

ˆ
α2γ

γ cannot be set equal to zero under simulation because that will break the correlation

between τt and gt that has generated the estimates
ˆ
α1 and

ˆ
α2.Technically speaking τt and

gt are weakly exogenous for the estimation of the parameters of interest but not strongly

exogenous for the simulation of the model (see Engle-Hendry(1991)). Strong exogeneity

fails exactly because of the lack of modelling of the intratemporal dimension of fiscal

plans.
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3.4.2 The econometric implications of the intertemporal dimen-

sion of plans

To analyze the effect of the mis-specification of the intertemporal dimension of the plan,

consider the following Data Generating Process, in which for simplicity we limit the

horizon of the announcement to one period:

∆Yt = β1τ
u
t + β2τ

a
t,t+1 + β3g

u
t + β4g

a
t,t+1 + β5τ

a
t,t + β6g

a
t,t + εyt

gut = ρ1τ
u
t + εgtt

τat,t+1 = ρ2τ
u
t + εtat

gat,t+1 = ρ3g
u
t + εgat

(3.11)

If the estimated model is

∆Yt = ατut + ξt (3.12)

we shall have:

p lim
ˆ
α = (β1 + β3ρ1 + β2ρ2 + β4ρ3ρ1)

and again we would have estimate of the total response of output growth to an exoge-

nous adjustment in revenue with a very complex interpretation, which would be unbiased

only if the effect of announced corrections is zero upon implementation. Even if this would

be the case, then the total effects captures both the intratemporal and the intertemporal

dimension of the plan

If the estimated model becomes instead:

∆Yt = α1τ
u
t + α2g

u
t + ξt (3.13)

we have then:.

p lim
ˆ
α1 = β1 + β2ρ2

p lim
ˆ
α2 = β3ρ1 + β4ρ3

and the estimate would reflect the combination of announced and implemented pol-

icy, without considering the impact upon implementation of past announcement. The

same strong exogeneity problem noted in the case of the intratemporal dimension of the

plan applies and simulation of the effects of the correction would not be valid as the

intertemporal dimension of the plan is neglected and the effect of announced plan upon

implementation is not included.

consider last the case of the R&R specification
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∆Yt = α1

(
τut + τat,t+1

)
+ ξt (3.14)

this empirical model imposes several restrictions on the general model: β1 = β2, β3 =

β4 = β5 = β6 = 0. If these restriction were invalid, than the size and the interpretation of

the estimated tax multiplier would be affected.

3.4.3 Jorda-Taylor and the Average Treatment Effect of Fiscal

Policy

The autocorrelation of eIMF
t+1 is problematic for the application of Local Projections to

derive Impulse Response Functions.

To illustrate the point consider the following simple VAR(1) augmented with the

observable narratively identified adjustments:

Yt = AYt−1 + β1e
IMF
t + εt

The impulse response :

E (Yt+i p τut = 1, It)− E (Yt+i p τut = 0, It) =
∂Yt+i
∂τut

= Aiβ1

can be validly obtained by a series a regressions:

yt+i = π′iYt−1 + hie
IMF
t + vt+i (3.15)

In general, if eIMF
t were not correlated, this regression would deliver unbiased estimates

of the parameters of interest:

p lim
ˆ

hi = Aiβ1

The consistency results depends on the fact that, the MA representation of the DGP

, is:

Yt+i = Ai+1Yt−1 + Aiβ1e
IMF
t + vt+i

vt+i = β1e
IMF
t+i + Aβ1e

IMF
t+i−1 + ...Ai−1β1e

IMF
t+1 +

+εt+i + Aεt+i−1 + ...Aiεt

and therefore eIMF
t is orthogonal to vt+i, if they are orthogonal to the other structural

shocks and not autocorrelated.

Unfortunately, this orthogonality is lost when fiscal policy is implemented trough plans

and they are not properly accounted for as in the De Vries et al. identification strategy ,

as the very nature of plans generates a correlation in the exogenous fiscal corrections.
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Jorda- Taylor stick to eIMF
t innovations and propose a corrections based on the fol-

lowing steps.

• categorize the innovations as a 0/1 variable

• estimate a propensity score deriving the probabilty with which a correction is ex-

pected by regressing it on its own past and predictors

• use the propensity score to derive an Average Treatment Effect based on Inverse

Probability Weighting

This method has a number of limitations. First, the categorization of the adjustment

in 1, 0 variable not only gives up relevant info on the intensity of the adjustment, but

it is also dangerous. Think of an extreme situation in which the policy maker always

accompain a deficit driven adjustment with a ciclically driven adjustment. The narrative

identification will take care of this by separating the two motives but the categorization

will not. Second, the links between announced and anticipated part of stabilization plans

are lost. Third, the presence of the forward looking component, which is omitted from the

specification, will cause bias in the local projections computed IR if there is a systematic

relation between the forward looking component and the unexpected component of the

adjustment.

3.5 Empirical Results

3.5.1 R&R no intratemporal dimension

We replicate the results in R& & using the following specification:

∆ lnYt = α +B(L)τRRt + εt (3.16)

τRRt = τut +
horz∑
i=1

τat,t+i

The reported figures are the original results with total exogenous shocks (long run

+deficit), deficit driven only and deficit driven not compensated by long-run. The number

of episodes of exogenous shocks is 28 and deficit driven is 18. While the number of fiscal

adjustments: deficit driven shocks, which are not offset by the long-run is 13.

A TABLE WITH PARAMETER ESTIMATES NEEDS TO BE ADDED

We estimate the model using only the Romer and Romer measure of the exogenous

tax changes as a percent of GDP and zt = ∆ lnYt - is the growth rate of the quantity
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index for real GDP. Thus dependent variable is the same as in our model. Sample period

is 1978 - 2007, the data frequency is quarterly. Figure 3.2 (a) shows the impact of the

exogenous tax changes on the GDP growth. And we could see negative impact of the

tax shock, which is consistent with other empirical evidence in the literature. Figure3.2

(b)- is the impact of Romer and Romer deficit driven adjustments only, and the results

fluctuates around zero. Panel (c) of figure3.2 - is the response of the same regression

but using our data for tax adjustments. The impact is negative and it is different from

panel (b). This result is driven mainly by the specificity construction of the shock: it is

not all deficit driven shocks, but only those that are not offset by long-run shocks. To

be as close as possible to Romer and Romer we consider the sum of unanticipated and

anticipated adjustments. Panel (d) as panel (c) represent response of output growth on

deficit driven shocks, which are not offset by long run driven but for the larger sample up

to 2012. Romer and Romer conclude that negative result of the effect of exogenous tax

is mainly driven by the long run component, and not by the one to stabilize deficit, since

the point estimates of the last is even positive. On the other hand, if one would consider

the deficit driven component as those which are not offset by long run component the

result is different, and we obtain negative effect.

Insert figure3.1 ,3.2

3.5.2 Devries et al: no intertemporal dimension

Add here results form the Devries et al approach

∆ lnYt = α +B1(L)(τ IMF
t + gIMF

t ) ∗ TBIMF
t +B2(L)(τ IMF

t + gIMF
t ) ∗ EBIMF

t + εt(3.17)

τ IMF
t = τut + τai,t,0

gIMF
t = gut + gai,t,0

ADD RESULTS AND A TABLE WITH ESTIMATES

Insert figure3.3

3.5.3 A model with plans

∆Yt = α +B1(L)(τut + gut ) ∗ EBt +B2(L)(τut + gut ) ∗ TBt+

+C1(L)(τat,t + gat,t) ∗ EBt + C2(L)(τat,t + gat,t) ∗ TBt+

+
horz∑
i=1

Di ∗ (τat,t+i + gat,t+i) ∗ EBt +
horz∑
i=1

Ei ∗ (τat,t+i + gat,t+i) ∗ TBt + εt

(τat,t+i + gat,t+i) ∗ TBt = δTBi (τut + gut ) ∗ TBt + ε1t+i, for i = 1, horz

(τat,t+i + gat,t+i) ∗ EBt = δEBi (τut + gut ) ∗ EBt + ε2t+i, for i = 1, horz

(3.18)
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ADD IMPULSE RESPONSES and a TABLE with estimates

where τut - is unanticipated tax adjustment, gut - is unanticipated expenditure adjust-

ment, τat0 - anticipated tax adjustment executed in year t, gat0 - anticipated expenditure

adjustment executed in year t, τati+t - anticipated tax adjustment which is announced in

year t and will be executed in year t+ i, gati+t - anticipated expenditure adjustment which

is announced in year t and will be executed in year t + i, EBt and TBt are dummies

for expenditure based and tax based plans. zt - is the dependent variable, and in the

baseline specification we use the growth rate of GDP (quantity index for real GDP, data

source National Income and Product Accounts (NIPA) - table 1.1.3). Before estimating

the model we do an important check, to make sure that our independent variables are

exogenous with respect to output growth and debt growth.

The length of the polynomials B1(L), B2(L), C1(L), C2(L) - is 12, since the horizon

we choose is three years and we work with the quarterly data. While anticipating horizon,

which is different from the one of the impulse response functions, is equal to 6 - a medium

implementation lag (for the robustness we try also 8).

Results are in the form of the impulse response functions, which are obtained by

forward simulation of the model. Since our dependent variable is in differences, we use

cumulative impulse response functions. The length of the IRF is limited to the number of

lags included into the system. Bootstrap confidence intervals are built by 1000 replications

and are with one standard deviation (68%). We use a block bootstrap to take into account

the serial correlation in residuals, restricting the length of the block to 2. Working with

the quarterly data we give a shock of 0.25 to the unanticipated TB (EB) component of

the plan. Sample period is from 1978 quarter one to 2012 quarter 4. Figure 3.4 shows the

responses of output growth to the TB and EB plans.

Insert figure3.4

A positive shock to the tax based plan produces a significantly negative effect on the

output growth. While the shock to the expenditure based plan gives an insignificantly

result, which is close to zero. Our one country evidence is consistent with the previous

multicountry level study (AFG, 2013). The effect of TB policy riches the maximum in

six quarters, while later, it does not move a lot.

Obtained results are robust to the inclusion of the lagged dependent variable and

also to the change of the implementation lag. Interestingly, when we exclude the recent

crisis from the sample the difference between the tax based and expenditure based effects

become much bigger. This is consistent with the evidence provided by Blanchard, Leigh,

2013 who mentioned that the forecast error in multipliers has been changed either due to

learning process, or because of the smaller multipliers than in the early years.
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3.6 ATE

Add here Jorda Taylor

A basic model we first estimate is

∆Yt+i = αi + βi1e
IMF
t ∗ TBIMF

t + βi2e
IMF
t ∗ EBIMF

t + βi3∆Yt−1 + vt+i, i = 1, horz

eIMF
t = τ IMF

t + gIMF
t (3.19)

τ IMF
t = τut + τai,t,0

gIMF
t = gut + gai,t,0

where TBIMF
t and EBIMF

t are two IMF dummies. They can be easily substituted

with our dummies and bothe results are presented on the figures below.

Insert figure 3.5 and 3.7

The second model we estimate mimics first step in Jorda Taylor approach. Building the

residuals from IMF adjustments is an alternative to the Jorda-Taylor inverse propensity

waiting method, in particularly it substitute the first step: based on the propensity score

creates a synthetic sample in which the distribution of measured baseline covariates is

independent of treatment assignment. Covariates we use are the same as in the Jorda-

Taylor paper: debt to GDP ratio; the cyclical component of log real GDP (from HP filter

with λ = 100); real GDP growth; CPI inflation; the change in the investment to GDP

ratio; the short-term interest rate on government securities (3-months in maturity); the

long-term rate on government securities (10 year bonds); net export to GDP ratio. In

all cases, we consider the first lag of the variable. As an additional regressor we take

three lags of the dependent variable - IMF adjustments. The results are presented on the

following graph:

Insert figure 3.6

The next test we do is the modification of the dependent variable in the basic Jorda

- Taylor model. As a dependent variable we take bootstrap series from our model with

plans.

Insert figure 3.8

Finally we produce complete replication of the Jorda - Taylor ATE model. First, we

reproduce tables 7 and 8 from the Jorda - Taylor paper. Importantly table 7 indeed

coincides and it produces the p-value of the Wald test, showing the joint significance of

the variables and its lags. Results of table 8 are different: as in the Jorda - Taylor paper

in our experiment it is true that treatment is more likely when public debt to gpd ratio
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is high, while the other variables such as cyclical component of gdp, past treatment and

real gdp growth are not always signifficant. This could be explained by the fact that we

use one country -US and Jorda - Taylor use a panel of countries. So for example in the

major part of the countries the treatment is more likely when the economy is below the

potential, while for the US it is not the case. Nevertheles the fitted probabilities and the

weights we get are reasonable and make sense. Next figure support the results of Jorda -

Taylor in the way that the fiscal austerity is contractionary. The bigger size in absolute

value of the multiplier we get could be due to several reasons: first the focus of our study

is one country US, second, the data we use is quaterly and not annual.

Insert figure 3.9
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3.8 Appendix1: Database of fiscal adjustment plans

Tesi di dottorato "Essays on Macroeconomic Effects of Fiscal Adjustments"
di KARAMYSHEVA MADINA
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2016
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



106

C
la

ssifi
ca

tio
n

o
f

F
isca

l
A

d
ju

stm
en

ts
fo

r
U

S

D
a
te

T
a
x

S
p

en
d

in
g

D
u

m
m

y
T

o
ta

l
IM

F
R

R
τ
ui,t

τ
ai,t,0

τ
ai,t,1

τ
ai,t,2

τ
ai,t,3

τ
ai,t,4

τ
ai,t,5

τ
ai,t,6

g
ui,t

g
ai,t,0

g
ai,t,1

g
ai,t,2

g
ai,t,3

g
ai,t,4

g
ai,t,5

g
ai,t,6

T
B

E
B

τ
g

T
B

E
B

τ
d

τ
lr

1
9
7
8
q
1

0
.1

3
5

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.1

3
5

0
.1

3
5

0
.0

0
0

1
0

0
.1

3
5

0
.0

0
0

1
9
7
8
q
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

6
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
7
8
q
4

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

6
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
7
9
q
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

6
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.3

5
7

-0
.7

6
7

1
9
7
9
q
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

6
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
7
9
q
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

6
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
7
9
q
4

0
.0

0
0

0
.0

0
0

0
.0

6
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
8
0
q
1

0
.0

0
0

0
.0

6
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

6
2

0
.0

6
2

0
.0

0
0

1
0

0
.0

6
2

0
.0

0
0

1
9
8
0
q
2

0
.0

0
0

0
.3

0
0

1
9
8
1
q
1

0
.5

6
3

0
.1

3
4

1
9
8
1
q
3

0
.2

3
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.2

3
0

0
.2

3
0

0
.0

0
0

1
0

0
.0

0
0

-0
.2

8
0

1
9
8
2
q
1

0
.0

4
7

-1
.4

0
3

1
9
8
3
q
1

0
.7

8
0

-1
.6

9
4

1
9
8
3
q
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
8
3
q
4

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
8
4
q
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.3

1
8

-0
.9

4
8

1
9
8
4
q
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
8
4
q
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

9
6

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.2

0
1

0
.0

0
0

1
9
8
4
q
4

0
.0

0
0

0
.0

0
0

0
.2

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

9
6

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
8
5
q
1

0
.0

0
0

0
.2

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

9
6

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.2

1
0

0
.2

1
0

0
.0

0
0

1
0

0
.2

1
4

0
.0

0
0

1
9
8
5
q
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

9
6

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
8
5
q
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

9
6

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
8
5
q
4

0
.0

0
0

0
.0

0
0

0
.0

9
6

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
8
6
q
1

0
.0

0
0

0
.0

9
6

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.0

9
6

0
.0

9
6

0
.0

0
0

1
0

0
.0

9
6

0
.0

0
0

1
9
8
6
q
4

0
.0

0
0

0
.4

9
9

1
9
8
7
q
1

0
.0

0
0

-0
.1

5
6

1
9
8
7
q
3

0
.0

0
0

-0
.4

1
9

1
9
8
8
q
1

0
.3

9
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.4

6
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.8

5
0

0
.3

9
0

0
.4

6
0

0
1

0
.5

3
1

-0
.1

4
5

1
9
9
0
q
1

0
.1

8
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

1
0

0
.1

8
0

0
.1

8
0

0
.0

0
0

1
0

0
.1

8
0

0
.0

0
0

1
9
9
0
q
4

0
.0

8
0

0
.0

0
0

0
.2

9
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.1

7
0

0
.0

0
0

0
.0

7
0

0
.0

0
0

0
.2

9
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
.0

0
0

0
1

0
.1

5
0

0
.0

8
0

0
.0

7
0

1
0

0
.0

0
0

0
.0

0
0

1
9
9
1
q
1

0
.0

0
0

0
.2

9
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.1

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

9
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
.0

0
0

0
.0

0
0

0
1

0
.5

8
0

0
.2

9
0

0
.2

9
0

1
0

0
.5

9
8

0
.0

0
0

1
9
9
1
q
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.1

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
9
1
q
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.1

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
9
1
q
4

0
.0

0
0

0
.0

0
0

0
.1

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
9
2
q
1

0
.0

0
0

0
.1

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
.0

0
0

0
.0

0
0

0
1

0
.4

4
0

0
.1

7
0

0
.2

7
0

0
1

0
.0

0
0

0
.0

0
0

1
9
9
2
q
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
9
2
q
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
9
2
q
4

0
.0

0
0

0
.0

0
0

0
.0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
9
3
q
1

0
.0

0
0

0
.0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.2

8
0

0
.0

1
0

0
.2

7
0

0
1

0
.0

0
0

0
.0

0
0

1
9
9
3
q
3

0
.1

0
0

0
.0

0
0

0
.0

0
0

0
.3

3
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.1

8
0

0
.0

2
0

0
.0

0
0

0
.0

0
0

0
.0

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

9
0

1
0

0
.1

2
0

0
.1

0
0

0
.0

2
0

1
0

0
.3

4
2

0
.0

0
0

1
9
9
3
q
4

0
.0

0
0

0
.0

0
0

0
.3

3
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.1

8
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

9
0

0
.0

0
0

1
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

7
8

0
.0

0
0

1
9
9
4
q
1

0
.0

6
0

0
.3

3
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.1

8
0

0
.0

0
0

0
.0

0
0

0
.3

8
0

0
.0

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

9
0

0
.0

0
0

0
.0

0
0

0
1

0
.8

4
0

0
.3

9
0

0
.4

5
0

0
1

0
.1

9
4

0
.0

0
0

1
9
9
4
q
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.1

8
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

9
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
9
4
q
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.1

8
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

8
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

9
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

2
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
9
4
q
4

0
.0

0
0

0
.0

0
0

0
.1

8
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

8
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

9
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

2
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
9
5
q
1

0
.0

2
0

0
.1

8
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

8
0

0
.0

0
0

0
.0

0
0

0
.1

8
0

0
.0

9
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

2
0

0
.0

0
0

0
.0

0
0

0
1

0
.4

7
0

0
.2

0
0

0
.2

7
0

0
1

0
.0

0
0

0
.0

0
0

1
9
9
5
q
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

8
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

2
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
9
5
q
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

8
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

2
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
9
5
q
4

0
.0

0
0

0
.0

0
0

0
.0

8
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

2
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0

1
9
9
6
q
1

0
.0

0
0

0
.0

8
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

2
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.3

0
0

0
.0

8
0

0
.2

2
0

0
1

0
.0

0
0

0
.0

0
0

1
9
9
7
q
1

0
.0

6
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

4
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.3

0
0

0
.0

6
0

0
.2

4
0

0
1

0
.0

0
0

0
.0

0
0

1
9
9
8
q
1

-0
.0

2
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.1

7
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.1

5
0

-0
.0

2
0

0
.1

7
0

0
1

0
.0

0
0

0
.0

0
0

2
0
0
0
q
1

0
.0

1
8

0
.0

0
0

2
0
0
2
q
1

0
.0

0
6

-0
.8

0
3

2
0
0
3
q
3

0
.0

0
0

-1
.1

4
0

2
0
0
5
q
1

0
.0

0
0

0
.5

6
0

2
0
1
0
q
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

3
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

1
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

2
0
1
0
q
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

3
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

4
5

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

1
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

8
5

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

2
0
1
0
q
4

0
.0

0
0

0
.0

0
0

0
.0

3
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

4
5

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

1
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

8
5

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

2
0
1
1
q
1

0
.0

0
0

0
.0

3
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

4
5

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

1
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

8
5

0
.0

0
0

0
.0

0
0

0
1

0
.0

4
5

0
.0

3
3

0
.0

1
2

1
0

2
0
1
1
q
2

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

4
5

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

8
5

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

2
0
1
1
q
3

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

4
5

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

3
6

0
.0

0
0

0
.0

0
0

0
.2

2
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.0

3
6

0
.0

0
0

0
.0

3
6

0
1

2
0
1
1
q
4

0
.0

0
0

0
.0

0
0

0
.0

4
5

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

2
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
0

2
0
1
2
q
1

0
.0

0
0

0
.0

4
5

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.2

2
1

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
1

0
.2

6
6

0
.0

4
5

0
.2

2
1

0
1

T
ab

le
3.1:

F
iscal

A
d
ju

stm
en

t
P

lan
s

Tesi di dottorato "Essays on Macroeconomic Effects of Fiscal Adjustments"
di KARAMYSHEVA MADINA
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2016
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



6

4

2

0

2

4

2 4 6 8 10 12

pe
rc

en
t

quarter

"R&R Exogenous Tax Changes on sample 1978q1 2007q4"

6

4

2

0

2

4

2 4 6 8 10 12

pe
rc

en
t

quarter

"R&R Deficit driven Tax Changes on sample 1978q1 2007q4"

6

4

2

0

2

4

2 4 6 8 10 12

pe
rc

en
t

quarter

"R&R Deficit driven Tax Changes not offset by Long run on sample 1978q1 2007q4"

6

4

2

0

2

4

2 4 6 8 10 12

pe
rc

en
t

quarter

"IMF Deficit Driven Tax Changes on sample 1978q1 2007q4"

Estimated Impact of a 1% increase of Tax Adjustments on Output

Figure 3.1: Romer&Romer results with different data
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Figure 3.2: Romer&Romer results with different data
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Figure 3.3: Using IMF specification
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Figure 3.4: Baseline MA model with fiscal plans
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Figure 3.5: Jorda - Taylor LP, using total consolidation (sut+satt+sug+sagg) with 
IMF dummies
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Figure 3.6: Jorda - Taylor LP, using residuals, mimicking the first step of ATE, with 
IMF dummies
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Figure 3.7: Jorda - Taylor LP, using total consolidation (sut+satt+sug+sagg) with 
our dummies
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Figure 3.8: Jorda - Taylor LP, using as a dependent variable the bootstraped series 
form our model, LP uses total consolidation (sut+satt+sug+sagg) with IMF dummies
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Figure 3.9: Jorda - Taylor LP, using ATE approach
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