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Abstract

We examine fiscal adjustment episodes in 24 OECD countries in order to
find how austerity affects debt and growth, and whether the choice of fiscal
instrument matters for the results. Influential existing studies argue that
spending cuts are more likely to successfully reduce debt and enhance eco-
nomic growth than tax increases. Our main innovations over these studies
are to better account for initial conditions and to employ a novel and more
precise measure of actual changes in fiscal policy. We find that whether
a fiscal adjustment is successful in reducing debt depends on whether the
adjustment was sufficiently large to remove the budget deficit. We find no
indication that it matters whether the adjustment is achieved via spend-
ing cuts or tax increases, and this conclusion holds also for the effect on
economic growth. JEL classification: H2, H3, H5, H62
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1 Introduction

In the aftermath of the Great Recession, austerity measures have been imple-

mented in many OECD countries to deal with large budget deficits and increasing

debt levels resulting partly from considerable fiscal stimulus. Given the current

weak state of the economy, a main challenge is to reduce deficit and debt levels

without stalling the badly needed recovery. A widespread view among observers

and policy makers is that spending cuts are more likely to be successful in reduc-

ing debt and enhancing economic growth than tax increases. This view has been

advocated forcefully by Alesina and Perotti (1995), and in a more recent follow-up

study by Alesina and Ardagna (2010). These studies have received a lot of atten-

tion.1 In particular, they have been used as reference for this view in important

settings by policy makers in Europe and the US.2, by popular commentators (e.g.

Brooks (2010), as well as influential text books like Romer (2012), where page

604 reads: “Alesina and Perotti (1996) present evidence that deficit reductions

coming from cuts in government employment and transfers are much more likely

to be maintained than reductions coming from tax increases (...)”.3 Moreover, in

its World Economic Outlook, October 2010 edition, chapter 3, the IMF describe

these and related studies as “extremely influential in the debate regarding the con-

sequences of fiscal adjustment”, with a footnote saying that “Many studies have

followed the Alesina and Perotti (1995) methodology (...)”.

The strong impact of Alesina and Perotti (1995) and Alesina and Ardagna (2010)

1In Google Scholar the two studies have 822 and 249 citations respectively.
2For example, in a UK HM Treasury presentation of international examples of spending consoli-
dations, it is concluded that “There is broad agreement in the literature that spending restraint
is more likely to generate lasting fiscal consolidation and better economic performance than tax
increases”, with a reference to Alesina and Perotti (1995), see UK HM Treasury (2009). In the
ECB Monthly Bulletin, June 2010 edition, page 85 , it is concluded that “Overall, it appears
that expenditure-based fiscal consolidations are more successful and have more beneficial effects
on long-run economic growth than revenue-based ones”, with reference to the Alesina presen-
tation Fiscal adjustments: Lessons from recent history (Ecofin meeting in Madrid on 15 April,
2010) , for which a key reference is Alesina and Ardagna (2010). In a testimony at hearings on
impediments to job creation, Ways and Means Committee, House of Representatives, March 30,
2011, Andrew G. Biggs, American Enterprise Institute, concluded that “countries that (...) re-
duced spending were far more likely to reduce their debt than countries whose budget-balancing
strategies depended upon higher taxes”, based on several studies using variations of the Alesina
and Ardagna (2010)-method, including Biggs’ own approach, see Biggs (2011).

3More precisely, Romer refers to a 1997 version of the same paper.
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(henceforth AAP) reflects that these studies undertake a direct and intuitive com-

parison of episodes of fiscal adjustments, and it appears to be a robust finding that

spending cuts are more likely than tax increases to succeed in reducing debt, with

a possibly expansionary impact on growth. In this paper we argue that this result

is not robust. AAP use an imprecise measure of changes in fiscal policy due to

insufficient cyclical adjustment, making their results vulnerable to reverse causal-

ity. When we repeat the analysis of Alesina and Ardagna (2010)4 with a measure

of changes in fiscal policy designed to avoid reverse causality, we find little differ-

ence between the fiscal instruments. Unsuccessful episodes are characterized by

slightly larger cuts in spending and somewhat larger tax increases than successful

episodes, but the difference is small. The crucial difference between successful and

unsuccessful fiscal adjustments is much more straightforward: whether the bud-

get deficit was removed. Unsurprisingly, fiscal adjustments that were too small to

remove the budget deficit were also less likely to achieve a notable reduction in

debt.

After reviewing the findings of AAP, we proceed with a similar analysis based on

a more precise measure of fiscal policy, using a fiscal indicator suggested in Holden

and Midthjell (2013). This indicator links fiscal adjustments directly to changes in

the main tax bases, involving a more precise measurement of fiscal policy changes.

The main picture is unchanged: The difference in the use of fiscal instruments

between successful and unsuccessful adjustments is small, and the key difference

is whether the budget deficit is actually removed. Again, the message is clear: to

reduce debt, one should adjust sufficiently to remove the budget deficit. Thus, the

results cannot be used to argue against cutting budget deficits by raising taxes, as

Alesina and Ardagna (2010) do.

Our study is not the first to discuss or criticize the approach and findings of AAP.

Jayadev and Konczal (2010) argue that the episodes where the fiscal adjustments

were successful are characterized by strong growth in the economy in the years prior

to the adjustment. In what is probably the most comprehensive discussion, IMF

(2010) argue that the results of AAP are problematic due to measurement errors

4We focus on the most recent study due to data availability and proximity in time.
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and erroneous control for policy motivation: The cyclical adjustment method is

imperfect, implying for example that it fails to remove swings in tax revenue due

to asset price movements, so that the analysis downplays contractionary effects

and overstate expansionary effects. Furthermore, selecting adjustment episodes

based on observed changes in the budget balance ignores the motivation behind

the fiscal actions, involving a risk of missing cases of consolidation followed by

adverse shocks. Instead, IMF (2010) advocate the use of data for fiscal actions

motivated by deficit reduction, derived from a thorough examination of accounts

and reports to learn what types of fiscal policy the countries actually conducted.

The idea follows the ”narrative approach” used by Romer and Romer (2010) on the

identification of tax changes; IMF (2010) refer to it as the ”action-based approach”.

Perotti (2012) evaluates the critique of AAP by the IMF, and concludes that it

is ”correct in principle”. However, our study raises other fundamental problems

with the AAP studies, and we discuss other measurement problems than the ones

discussed by IMF (2010). None of these studies, nor any other to the best of

our knowledge, explore the points about reverse causality and whether the budget

deficit is removed, which are the key arguments of our paper.

The low growth and increasing public debt in many OECD countries has led to a

virtual explosion of research on the effect of fiscal policy. The new research uses

a number of different statistical methods and in most cases also different data

sets than AAP, and also our study. Furthermore, the novel studies show opposing

results for choice of fiscal instrument, with some finding that spending cuts have

less negative effect on growth than tax rises, while other studies find evidence for

the opposite conclusion.5 IMF (2010) find that spending-based adustments are

less contractionary than tax-based adjustments, but emphasize that a key reason

for this result might be that spending-based adjustments typically benefit from a

large dose of monetary stimulus. Using partly the same methods as in their earlier

paper, but somewhat different definitions, Alesina and Ardagna (2012) once more

5For brevity, we will here only mention some of the many recent studies, but this suffices to show
that the results are mixed.
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report evidence in favour of spending cuts.6 Alesina, Favero and Giavazzi (2012)

use the data set provided by Devries et al. (2011) as a basis for computing impulse

response functions for 15 OECD countries. They find that spending-based fiscal

consolidations are associated with mild and short-lived recessions, while tax-based

adjustments are associated with prolonged and deep recessions. In contrast, Batini

et al. (2012) use a regime-dependent VAR for the US, Japan and Europe, build-

ing on the framework of Auerbach and Gorodnichenko (2012), and find that the

expenditure-multiplier is much larger in downturns than in booms, and also much

larger than the tax multiplier. Caldara and Kamps (2012) explore identification

schemes for structural vector autoregression (SVAR), and their results for the US

suggest that the probability that the tax multiplier is larger than the spending

multiplier is below 0.5 at all horizons.

While the use of action-based data sets has been an important innovation for the

study of fiscal policy effects, it is not without problems. Perotti (2012) provides

examples showing that the data might be subject to important measurement errors,

as governments quite often will reverse spending cuts announced in the budget

in subsequent supplementary budgets. Furthermore, by explicitly including only

actions which are motivated by debt reduction, and thus omitting fiscal actions for

stabilization purposes, one may obtain an inaccurate picture of the actual fiscal

stance. Another problem is that it might be hard to assess the true intention

of a policy change solely by reading policy documents. For example, even if a

consolidation is correctly viewed to be motivated by a desire to reduce debt, it is

not clear that it would actually have been undertaken if the economy went into a

recession. In this case an endogeneity problem would remain, involving a potential

6The evidence in Alesina and Ardagna (2012) for this conclusion is however subject to similar
problems as those of Alesina and Ardagna (2010). While successful fiscal adjustments have
much higher share of spending cuts than unsuccessful (Table 5a), the successful adjustments
are also much larger, with an average reduction of the deficit to GDP of 6.3 percentage point
for successful adjustments and 3.9 percentage points for unsuccessful. Initial conditions are also
more favorable in the successful adjustments, with growth in GDP of 2.4 percent as compared
to 1.5 in unsuccessful (Table 6). In the alternative comparison of Alesina and Ardagna (2012),
based on the action-based Devries et al. (2011) data from the IMF, the successful adjustments
are also much larger, 4.8 percent of GDP as compared to 2.7 percent of GDP. Furthermore,
on these data there is no difference in the spending share between successful and unsuccessful
adjustments, with 61.5 percent for successful and 62 percent for unsuccessful (Table 14a). Thus,
as shown in Midthjell (2013), the robust conclusion seems to be that adjustments are more likely
to succeed if they are large and undertaken under favorable initial conditions.
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bias in the results.

In light of the mixed results in the recent literature, and the prominence, clarity

and intuitive appeal of the method and results of AAP, these studies are likely to

still have considerable influence on the perceptions of economists, commentators

and policy makers.7If their results are biased, as we argue they are, it is important

to make a strong case against the intuitive, yet misleading results.

The remainder of the paper is organized as follows: in section 2, we review the

results of Alesina and Ardagna (2010) and compare them with results from a

modification to their approach that is less subject to reverse causality. In section

3, we conduct a similar analysis with a more precise measure of changes in fiscal

policy. Section 4 concludes.

2 The effect of fiscal adjustments

The aim of this paper is to evaluate the effect of fiscal adjustments, and in par-

ticular compare the effect of cuts in spending as opposed to tax increases. While

the problem is simple, it involves a number of empirical challenges. First, one

must identify fiscal adjustments, and distinguish between changes in spending and

changes in taxes. The difficulty here lies in the fact that both public expenditure

and tax revenues will be affected by changes in the economy as well as changes

in policy, so it is necessary to distinguish between these two sources. Second, one

must identify the effects of the fiscal adjustments. Thus, one must distinguish the

effect of the adjustment itself from the effect of initial conditions as well as other

exogenous changes that may take place during the adjustment. This may be diffi-

cult, not least because the change in budgetary components might be endogenous,

7A recent example indicates the influence from these studies. On 4 March, 2013, the independent
but influential Washington thinktank, The Tax Foundation, adviced in favour of spending cuts
with reference to Alesina and Ardagna (2010) as empirical evidence: “A better option, according
to empirical evidence, is to replace the sequester with cuts to mandatory spending. This may
even boost GDP in the short term as well as the long term. The worst option of all, according
to most empirical studies, is to replace the sequester in part or whole with higher income taxes.
The vast majority of countries who have successfully reduced their debt have done so by reducing
spending rather than increasing taxes”.
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i.e. caused by changes in the economy, not by changes in fiscal policy.

In this paper, we follow Alesina and Perotti (1995) and Alesina and Ardagna (2010)

and focus on large adjustment episodes, without controlling for policy motivation.

As discussed in the introduction, this approach may potentially bias the results,

as it might be difficult to distinguish policy effects from shocks that might have

influenced the policy decision. However, as pointed out by Alesina and Perotti

(1995), this may be less problematic when the aim is to compare the effect of

spending cuts and tax increases: if the noise in the selection of episodes does

not involve a systematic bias between the different types of fiscal instrument, the

comparison of the two types of instrument will be valid even if the adjustment

decision itself is endogenous. We return to this issue below.

2.1 The AAP approach

The aim of this section is to justify our claim that the results in Alesina and

Ardagna (2010) for successful debt reduction are driven by differences in the size

of the budget deficit, not by choice of a specific fiscal instrument.8 Alesina and

Ardagna (2010) consider 21 OECD countries over the period 1970 to 2007. Within

this data set, they consider years of fiscal adjustment, defined as years in which

the cyclically adjusted primary balance ratio to GDP improves by at least 1.5 per-

centage points. The cyclical adjustment is performed using the method suggested

by Blanchard (1990), usually referred to as the Blanchard Fiscal Impulse (BFI),

where the budget components are adjusted separately for the effect of the change

in the unemployment rate. More precisely, each of the tax components as well as

public transfers, measured as a ratio to GDP, is regressed on the unemployment

rate and a time trend. The estimated coefficients and residuals from this regression

are then used to predict what the value of the fiscal variable as a share of GDP in

year t would have been if the unemployment rate were the same as in year t− 1.

The cyclically adjusted value of the change in the fiscal variable is the difference

between this predicted value and the actual value of the fiscal variable as a share

8The approach and main results are similar to those of Alesina and Perotti (1995), which will be
discussed briefly at the end of this section.
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to GDP in year t-1.

Alesina and Ardagna (2010) find 107 years of fiscal adjustments, which are re-

duced to 83 fiscal adjustment episodes because consecutive adjustment years are

considered as one episode. The authors seek to examine two effects of the fiscal

adjustments: (i) whether the adjustment is successful in reducing debt-to-GDP,

and (ii) whether the adjustment has an expansionary effect on growth.

First, consider the effect of the adjustment on debt, where Alesina and Ardagna

(2010) define a fiscal adjustment episode as successful if the cumulative reduction

in the debt-to-GDP ratio in the initial year of adjustment and two years forward

is greater than 4.5 percentage points (the value of the 25th percentile of the same

variable’s empirical density in all episodes of fiscal adjustments). This definition

selects 17 successful episodes. Table 1, which is a copy of table 5 in Alesina

and Ardagna (2010), reports their main results. The table distinguishes between

successful and unsuccessful adjustment episodes, and then shows the means of

fiscal variables for three time periods, which are the average of the two years

before the adjustment, years T − 2 and T − 1, the initial year of adjustment, year

T , and the average of the two years after the initial year of adjustment, years

T + 1 and T + 2. We observe that in successful episodes, the primary expenditure

to GDP ratio is reduced on average by 1.95 percentage points from before to

after the adjustment, cf. column (c)-(a), while the total revenue to GDP ratio

is reduced by 0.51 percentage points. In contrast, in unsuccessful adjustments,

primary expenditure to GDP only drops 0.72 percentage points, whereas total

revenue to GDP increases by 1.41 percentage points. Alesina and Ardagna (2010)

conclude that “successful fiscal adjustments are completely based on spending cuts

accompanied by modest tax cuts”.

We argue that this conclusion is problematic for two reasons in particular: (i) It

fails to include other important explanatory factors, and (ii) it is based on impre-

cise identification of fiscal policy changes. Let us first consider other important

explanatory factors. The change in the debt-to-GDP ratio in year t can be written

8



as:

∆(
D

Y
)t = −∆(

Bp

Y
)t −

(
(
Bp

Y
)t−1 −

iD

Y t−1

)
− ∆Yt

Yt

Dt−1

Yt−1

+ (
∆iD

Y
)t (1)

where ∆(D
Y

)t is the change in the debt-to-GDP ratio from period t− 1 to period t,

measured at the end of the year, ∆ is the first difference operator, −Bp
t = −(Tt −

Gt) is the primary budget deficit, Tt is primary revenue, Gt is primary expenditure,

and iDt is net interest payments, all in nominal terms.9 Alesina and Ardagna

(2010) concentrate on the first component on the right handside of equation (1),

the change in the cyclically adjusted primary budget deficit, but they essentially

neglect the two following terms, the initial total deficit, −[(B
p

Y
)t−1− iD

Y t−1
], and the

effect of growth in GDP. If we study table 1 more closely, we note that the initial

deficit plays an important role. For successful adjustments, the total deficit was

2.5 percent of GDP on average in the two years prior to the adjustment (i.e. in

years T−1 and T−2), implying that the adjustment essentially reduced the deficit,

down to an average of 0.29 percent in year T . In contrast, for the unsuccessful

adjustments, the total prior deficit was on average much larger, 5.6 percent of

GDP (average of years T −2 and T −1), and a large deficit remained also after the

adjustment, with an average of 3.77 percent of GDP in year T and 3.69 percent on

average in years T + 1 and T + 2. Given the large initial deficit and the fact that

the adjustments on average were too small to ensure a positive budget balance,

it is hardly surprising that these adjustments failed to reduce the debt-to-GDP

ratio.

9In addition, there may be important stock-flow adjustments that affect the evolution of the
debt without being part of the calculated deficit, see Joumard et al. (2008). Furthermore, we
follow the literature and consider gross debt, which might also be affected by e.g. sales of public
assets.

9



Table 1: Successful fiscal adjustments. Copy of table 5 in Alesina and Ardagna
(2010).

The table reports the yearly averages of the variables for three time periods: the two years prior
to the adjustment (T − 2 and T − 1), the adjustment year (T ), and the two years after the
adjustment (T + 1 and T + 2), as well as the difference between the periods after and prior to
the adjustment (column (c) - (a)). All variables are measured as ratios to nominal GDP. Total
deficit, primary deficit, primary expenditures, transfers, total revenue and all revenue items are
cyclically adjusted. Standard deviations of the means in parenthesis.
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Regarding the other important factor in equation (1), that growth in GDP reduces

the debt-to-GDP ratio, Alesina and Ardagna (2010) argue that the composition of

the adjustment affects growth, but they do not discuss the difference in initial con-

ditions. Table 2, which is a copy of table 6 in Alesina and Ardagna (2010), shows

that the economy is in a much better state prior to successful adjustments than

prior to unsuccessful.10 GDP growth in the two years prior to the fiscal adjustment

(i.e. years T −2 and T −1) is on average almost one percentage point higher (2.99

as opposed to 2.07), total investment growth almost two percentage points higher

(2.95 compared to 1.02), and the trade balance almost three percentage points

higher (2.72 compared to -0.19). As GDP growth generally is rather persistent,

the one percentage point higher GDP growth during the successful adjustments

than during the unsuccessful (for both year T and the average of years T + 1 and

T + 2), contributing to a larger reduction in the debt-to-GDP ratio, is likely to, at

least to some extent, reflect better initial conditions, including higher initial GDP

growth.

Table 2: Successful fiscal adjustments. Growth components. Copy of table 6 in
Alesina and Ardagna (2010).

The table reports the yearly averages of the variables for three time periods: the two years prior
to the adjustment (T − 2 and T − 1), the adjustment year (T ), and the two years after the
adjustment (T + 1 and T + 2), as well as the difference between the periods after and prior to
the adjustment (column (c) - (a)). Standard deviations of the means in parenthesis.

10As noted above, this is also pointed out by Jayadev and Konczal (2010).

11



Then consider our claim that Alesina and Ardagna (2010) use an imprecise mea-

sure of changes in fiscal policy. As noted above, Alesina and Ardagna (2010) use

cyclically adjusted values of the ratio of expenditure and taxes to GDP, where the

adjustment is based on the change in unemployment.11 However, as we illustrate

in table 5 below, this adjustment is of limited use as the fiscal variables are not

very responsive to changes in unemployment.12 Furthermore, it is problematic to

use the change in the ratio of expenditures to GDP as a measure of changes in ex-

penditure, as this ratio will be affected by changes in both the numerator and the

denominator. This involves a risk of reverse causality: if GDP falls for whatever

reason, this will imply an increase in the public expenditure as a ratio to GDP,

even if expenditure has not changed. A fall in GDP will also push up the ratio of

debt to GDP.13 Correspondingly, if GDP increases, for whatever reason, this will

involve a tendency that both the expenditure to GDP ratio and the debt to GDP

ratio fall. Thus, there is a risk that one misleadingly concludes that changes in

debt follow changes in expenditure, even if in these cases it is the change in GDP

that drives both variables.

There is no similar effect for taxes. When GDP growth is high, tax bases and thus

also tax revenues are also likely to increase, so there is no inherent tendency of a

fall in the ratio of tax revenues to GDP.

This reverse causality argument also applies to the findings on the effect on growth.

Alesina and Ardagna (2010) find that adjustments based on spending reductions

are more likely to be expansionary than adjustments based on tax increases. We

argue that this finding is the result of reverse causality: in episodes where GPD

for whatever reason is high, there will be a tendency that the expenditure to GDP

ratio falls. In contrast, there will be a tendency that the expenditure to GDP

11For government expenditure, only transfers are cyclically adjusted.
12Incidentally, Alesina and Ardagna (2010) note that ”even not correcting at all would give

similar results.
13This point is acknowledged in Alesina and Perotti (1995), who also use other measures of the

cyclically adjusted budget balance. However, these measures also have insufficient adjustment
for the cyclical change in GDP.
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ratio increases in episodes where GDP for some reason falls. We evaluate the

importance of this argument in the next section.

As noted, Alesina and Perotti (1995) undertake a similar analysis as Alesina and

Ardagna (2010), even if the sample and exact definitions do not match. Alesina

and Perotti (1995) also find that successful adjustments are associated with cuts

in government expenditure, while unsuccessful adjustments are associated with

tax rises. Unfortunately, they do not provide information about the budget deficit

before or during the adjustment, as they only focus on the cyclically adjusted

change in the budget deficit in the year of fiscal adjustment (i.e. year T ). However,

they report the country years of the fiscal adjustments, as well as which of them

are successful, so it is possible to calculate the mean value of the total deficit

in the two periodes prior to the adjustment, in the adjustment year, and in the

two following years.14 We find that while there is little difference in the budget

deficit prior to the adjustment (3.9 percent of GDP in successful episodes and

3.6 percent in unsuccessful), this changes sharply with the adjustment. In the

successful episodes, the budget deficit is reduced to 0.9 percent in the adjustment

year, and a small surplus of 0.2 percent on average in the following two years.

In contrast, the deficit remains in the unsuccessful episodes: 2.0 percent in the

adjustment year and 3.0 percent on average in the following two years. Thus,

there is no surprise that these adjustments fail, as they fail to remove the budget

deficit. Again, the message is that to reduce debt, one should tighten sufficiently

to ensure a positive budget balance. The results can thus not be used to argue

that achieving a positive budget balance via large tax increases will fail to reduce

debt.15

14We use data from the OECD Economic Outlook December 1996 database, to make the repli-
cation as similar as possible to their data (EO databases from 1995 are not available in the
OECD library).

15Alesina and Perotti (1995) argue that one reason for spending-based adjustments being suc-
cessful is that they induce higher economic growth. However, the effect on growth must be
very large to explain a difference in budget deficit ratios of more than 3 percentage points one
and two years after the adjustment.
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2.2 The reverse causality argument - A replication study

The aim of this section is to evaluate our claim that the results of Alesina and

Ardagna (2010) are affected by reverse causality. To this end, we first replicate

their analysis, using the same data source, countries, years and episode defini-

tions. Furthermore, we cyclically adjust the variables in the same way, using the

BFI method as explained above. We then redo the analysis with a modified ap-

proach, which is constructed to avoid the risk of reverse causality. This is ensured

by undertaking the cyclical adjustment directly on the expenditure and revenue

components and not on these variables as ratios to GDP. The resulting fiscal vari-

able is then divided by a predetermined measure of trend GDP, to make the results

comparable to those of Alesina and Ardagna (2010).

First, consider the cyclical adjustment using the BFI on transfers and revenue com-

ponents. Because these variables are non-stationary when they are not measured

as ratios to GDP, we run the regressions on differences:

∆Tt = α0 + α1Trendt + α3∆Ut + εt (2)

where Trendt is a time trend and ∆Ut is the change in the rate of unemployment.

The cyclically adjusted variables for the year of adjustment and the two subsequent

years are then given by:

T ca
t+k = Tt+k − α̂3

[
k∑

i=0

∆Ut+i

]
, k = 0, 1, 2 (3)

The predetermined trend GDP, Y ∗
t , is calculated on the basis of nominal GDP

prior to the adjustment (i.e. in period t− 1), multiplied by our measure of trend

GDP growth.

Y ∗
t+k = Yt−1

k∏
i=0

(1 + ∆ytrendt+i ), k = 0, 1, 2 (4)

where ∆ytrendt is nominal trend GDP growth, defined as ten-year lagged moving

average of real GDP transformed to current prices by a three-year lagged moving
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average of GDP deflator growth.16 The cyclically adjusted ratios to GDP are now

obtained by dividing the cyclically adjusted tax levels T ca
t and the corresponding

levels for transfers and the primary budget deficit by our measure of predetermined

GDP, Y ∗
t , for the initial year of the fiscal adjustment episode and the two years

after (i.e.we calculate T ca
t+k/Y

∗
t+k for k = 0, 1, 2).

Table 3 and 4 compare the results copied from Alesina and Ardagna (2010) (column

AA), our replica of the Alesina and Ardagna (2010) approach (column Replica),

and our alternative measure with cyclical adjustment of the budgetary compo-

nents, divided by our predetermined GDP (column Alternative). The tables are

compressed into displaying the difference in the average of the two years after the

adjustment and the mean average of the two years prior to the adjustment. Full

versions of the tables are available in the appendix, see tables 12-13. The replica

is based on the same method and data source as Alesina and Ardagna (2010),

yet the selection of episodes and the results differ somewhat.17 Note that for the

column with the alternative measure, we use the years identified as expansionary

and successful episodes in the replica, to ensure that any difference between the

columns reflects the difference in the fiscal measure.

Both tables support our hypothesis that what seems like differences in fiscal policy

behavior, in reality is driven by differences in growth. Consider first the effect on

whether the adjustment is successful in reducing the debt to GDP ratio, in table 3,

where the key results are illustrated in figure 1. The replica reproduces the essential

findings of Alesina and Ardagna (2010): Successful adjustments are based on large

reductions in primary expenditure and small changes in total tax revenues, while

unsuccessful adjustments are based on small reductions in primary expenditure and

large increases in total revenues. However, when we use our alternative measure,

i.e. divide by predetermined trend GDP to avoid reverse causality, the picture

16We use a backward-looking measure of trend GDP to avoid that the change in fiscal policy
might affect trend GDP via the effect on GDP in subsequent years. The exact definition of
trend GDP growth is not crucial for our results.

17As we follow the method described in Alesina and Ardagna (2010), we should in principle
obtain exactly the same result. Possibly, there might be revisions in the OECD Economic
Outlook database (Nr.84) between the extraction of the two data sets, and since we use an
econometrical exercise to obtain the discretionary budget variable,the analysis is sensitive to
small data changes. 85 of the 94 years of fiscal adjustment that we find match with the findings
in Alesina and Ardagna (2010). For more details on the replication analysis, see appendix A.
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is very different. Now, the average reduction in primary expenditure is in fact

slightly larger in the unsuccessful adjustments. The increase in total revenue is

also somewhat larger in the unsuccessful adjustments, but the overall conclusion

is clear: these results provide no reason to conclude that spending cuts is a more

efficient tool to reduce debt than tax increases.

Figure 1: Budget changes during successful and unsuccessful adjustments
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Table 3: Change in key variables during successful and unsuccessful adjustment
episodes.

Successful Unsuccessful
(AA) Replica Alternative (AA) Replica Alternative

Debt -8.74 -11.12 -10.20 3.77 4.14 3.78
Change in Debt -2.28 -3.60 -3.54 -1.54 -2.36 -1.89
Total deficit -1.84 -3.40 -3.16 -1.91 -2.22 -2.80
Primary deficit -1.44 -2.60 -2.33 -2.13 -2.38 -2.91
Primary Expenditure -1.95 -1.93 -1.10 -0.72 -0.54 -1.16
Transfers -0.83 -0.88 -0.62 0.43 0.21 -0.21
Government consumption -0.54 -0.84 -0.38 -0.36 -0.24 -0.39
Subsidies -0.24 -0.27 -0.24 -0.12 -0.18 -0.20
Government investment -0.38 -0.02 0.04 -0.76 -0.33 -0.36
Total revenue -0.51 0.68 1.23 1.41 1.84 1.75
Business Taxes 0.82 0.93 1.00 0.53 0.40 0.51
Income Taxes -0.69 -0.05 0.07 0.41 0.79 0.70
Indirect Taxes -0.31 0.04 0.29 0.31 0.32 0.28
Social Security Contr. -0.09 -0.24 -0.14 0.11 0.33 0.26

A fiscal adjustment episode is defined as successful if the cumulative change in the debt to GDP
ratio from the year of adjustment and two years forward is smaller than the 25th percentile of
the same variable’s empirical density in all episodes of fiscal adjustments.
The table shows the difference between the average of the two years after the adjustment and
the average of the two years prior to the adjustment, corresponding to column (c)-(a) in Table 1.
All variables in AA and the replica are measured as ratios to GDP, whereas in the alternative,
the variables are measured as ratio to GDP for the two years prior to the adjustment, and as
ratio to trend GDP for the adjustment year and the two years after the adjustment. The deficit
variables, primary expenditure, transfers, total revenue and all revenue components are cyclically
adjusted. For full versions of the tables, see table 11 and table 13 in appendix A.

Next, consider the effect on economic growth, displayed in figure 2 and table 4.

Here, too, the broad picture is the same in AA and our replica: expansionary

adjustments are characterised by considerably larger spending cuts than contrac-

tionary adjustments, while the opposite is true for tax hikes, which are larger in

the contractionary adjustments. Again, the results are changed when we consider

our alternative measure based on trend-GDP. Compared to Alesina and Ardagna

(2010) and the replica, the expenditure cut is smaller in expansionary adjustments

and larger in contractionary adjustments. Even if the reduction in expenditure is

somewhat larger in expansionary adjustments than in contractionary, the same is

true for the increase in total revenues, as total revenues increase slightly more in

expansionary adjustments than in contractionary. Note also that the change in

government consumption is the same in expansionary and contractionary episodes,

so the difference is due to transfers falling more in expansionary episodes. Clearly,
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here there might also be an element of reverse causality, as high economic growth

usually leads to a reduction in the number of recipients of benefits and transfers.

The overall conclusion is that these results provide no clear reason to argue that

spending cuts are more expansionary than tax rises.

Figure 2: Budget changes during expansionary and contractionary adjustments
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Table 4: Change in key variables during expansionary and contractionary adjust-
ment episodes

Expansionary Contractionary
(AA) Replica Alternative (AA) Replica Alternative

Debt -5.76 -5.22 -3.87 0.37 1.89 1.45
Change in Debt -0.84 -3.37 -3.11 -2.00 -2.47 -2.06
Total deficit -3.05 -4.34 - 3.65 -1.53 -1.46 -1.76
Primary deficit -2.54 -3.44 -2.74 -1.85 -1.84 -2.09
Primary Expenditure -2.19 -2.32 -1.35 -0.64 -0.30 -0.93
Transfers -0.58 -0.98 -0.67 0.47 0.48 0.14
Government consumption -0.53 -0.87 -0.33 -0.32 -0.24 -0.46
Subsidies -0.32 -0.35 -0.31 -0.09 -0.15 -0.17
Government investment -0.77 -0.12 -0.03 -0.70 -0.43 -0.47
Total revenue 0.34 1.11 1.39 1.21 1.55 1.16
Business Taxes 0.66 0.60 0.67 0.35 0.41 0.45
Income Taxes -0.27 0.47 0.43 0.48 0.81 0.59
Indirect Taxes 0.01 0.40 0.53 0.21 0.30 0.17
Social Security Contr. -0.07 -0.36 -0.24 -0.06 0.28 0.22

A fiscal adjustment episode is defined as expansionary when average GDP growth, in difference
from the G7 average, from the year of adjustment and two years forward is larger than the 75th
percentile of the same variable’s empirical density in all episodes of adjustment.
The table shows the difference between the average of the two years after the adjustment and
the average of the two years prior to the adjustment. All variables in AA and the replica are
measured as ratios to GDP, whereas in the alternative, the variables are measured as ratio to
GDP for the two years prior to the adjustment, and as ratio to trend GDP for the adjustment year
and the two years after the adjustment. The deficit variables, primary expenditure, transfers,
total revenue and all revenue components are cyclically adjusted. For full versions of the tables,
see table 12 and table 14 in appendix A.

3 A new fiscal measure

A weakness of the analysis above is that it is based on a rather imprecise measure

of changes in fiscal policy, as unemployment is only weakly correlated with tax

revenues, cf. Table 5. An imprecise measure will affect both the selection of

adjustment years and the measure of the policy in those years. Thus, in this section

we will consider the same issue as above, but now using a more precise measure

of changes in fiscal policy, first suggested in Holden and Midthjell (2013). The

main idea behind this novel measure of fiscal policy changes (the HoldenMidthjell

(HM) fiscal indicator) is to exploit that changes in tax revenues are closely linked
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to changes in their respective tax bases, cf. Table 5.18

Table 5: Correlation with tax revenues and expenditure components

Variable Tax base Unemployment
Income tax 0.71 -0.15
Business Tax 0.26 -0.18
Indirect taxes 0.74 -0.20
Soc.sec contributions 0.66 0.01
Gov. purchases - 0.06
Subsidies - 0.07
Social Security (excl. UB) - 0.18
Unemployment Benefits - 0.61

Correlation of tax bases and unemployment with tax revenue categories/
expenditure components, measured for all countries and years in the sample.
All variables in growth terms.

3.1 A new measure of discretionary fiscal policy changes:

The HM fiscal indicator

In this subsection we present the construction of the HM fiscal indicator that we

use in the subsequent analysis.19 For tax revenues, the HM indicator is based on

the idea that constant policy can be defined as tax revenues being a constant share

of the associated tax base. With this definition, an induced change in tax revenues

(i.e. changes in tax revenues under constant fiscal policy) of category i is given

by:

∆T ind
i,t = Ti,t−1(

Zi.t

Zi,t−1

− 1) (5)

where Ti is actual tax revenue and Zi is the related tax base. Revenues are di-

vided into the following four categories with respective tax bases in parenthesis:

Direct taxes on households (pre-tax household income), direct taxes on business

(profits), social security contributions (the wage bill), and indirect taxes (private

18Business taxes is the exception, but this component is much smaller than the others (about 5
percent of total revenue on average).

19For further discussion and motivation of the indicator, see Holden and Midthjell (2013).
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consumption). Changes in other taxes are treated as induced.20 The discretionary

change in tax category i is then calculated as the residual:

∆T discr
i,t = ∆Ti,t −∆T ind

i,t (6)

The total discretionary tax change is defined as the sum of the discretionary change

in all four tax categories:

∆T discr
t =

4∑
i=1

∆T discr
i,t (7)

For government expenditure, we distinguish between purchases (i.e. government

consumption and investment) and transfers. For purchases, we will argue that

a reasonable definition of constant policy is that purchases are constant in real

terms.21 Thus, the induced change in government purchases is the change associ-

ated with changing prices:

∆GP ind
i,t = GPi,t−1∆p

GPdef
i,t (8)

where GPi,t is government purchases in period t, ∆pGPdef
i,t is the growth rate in

the government purchases price deflator, and where subscript i indicates purchase

component, i.e. consumption or investment.

The discretionary change for expenditure category i is defined as the actual change

less the induced change under constant policy:

∆GP discr
i,t = ∆GPi,t −∆GP ind

i,t

⇒ ∆GP discr
t =

2∑
i=1

∆GP discr
i,t

(9)

For all transfers except unemployment benefits, we define unchanged fiscal policy in

20The cyclical adjustment by the OECD distinguishes the same tax categories. However, the
OECD adjustment method links the adjustment of the tax categories to the aggregate output
gap, and not to the associated tax base. This leads to a less precise measure if tax bases evolve
differently than the GDP does.

21Ideally, one might want to associate constant policy with no new decisions. However, at this
level of aggregation this definition is impossible to implement.
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the same way as for government purchases, as being constant in real terms. As most

transfers are to private households, it seems reasonable to use the consumption

price index as deflator. For unemployment benefits, unchanged policy is defined

as unemployment benefits per unemployed person being constant in real terms.

Thus, the induced change in unemployment benefits reflects changes in consumer

prices as well as changes in the number of unemployed persons:

∆UBind
t = UBt−1(

ULt

ULt−1

CPIt
CPIt−1

− 1) (10)

where UB is expenditure on unemployment benefits, UL is the number of un-

employed workers, CPI is the consumer price index, and ∆UBind
t is the induced

change in unemployment benefits in period t. Total induced change in transfers

then becomes:

∆Transindt = (Soc− UB)t−1∆cpit + ∆UBind
t + Subt−1∆cpit (11)

where Soc is social security contributions, Sub is subsidies, and ∆cpit is CPI

growth in period t.22 The discretionary change in transfers then becomes:

∆Transdiscrt = ∆Transt −∆Transindt (12)

and the total discretionary change in government expenditure is:

∆Gdiscr
t = ∆GP discr

t + ∆Transdiscrt (13)

We then divide the discretionary changes on our measure of predetermined GDP

22This definition of induced changes does not capture any increase in the number of other types
of benefit recipients during a downturn. An alternative would be to estimate the relationship
between transfer expenditure and the unemployment rate, and define constant policy according
to this estimated relationship. However, this might lead to large variation across countries,
which would make the indicator less transparent when used for a large number of countries.
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for year t+s, i.e.

∆tdiscrt+k =
∆T discr

t+k

Y ∗
t+k

∆gpdiscrt+k =
∆GP discr

t+k

Y ∗
t+k

∆transdiscrt+k =
∆Transdiscrt+k

Y ∗
t+k

(14)

To obtain a suitable indicator for the discretionary change in the budget balance,

we must also adjust for the fact that over time, growth in GDP will lead to growth

in the tax bases which give scope for an increase in government expenditure in real

terms. Thus, with the definitions above there will be a tendency that the budget

balance improves over time at constant policy. It seems more reasonable with a

definition of constant policy which entails that the budget balance is constant over

time.23 To ensure this we subtract an additional long run component, reflecting

the effect of government purchases and transfers increasing in real terms, so that

they are constant as a ratio to GDP (see appendix B for details on this measure).

In the following, we now define the discretionary change in the budget balance

as the discretionary change in taxes minus the discretionary change in govern-

ment expenditure, and minus the long run components for changes in government

purchases and transfers.

∆BBdiscr
t = ∆T discr

t −∆Gdiscr
t −∆GP longrun

t −∆Translongrunt (15)

23In particular, this seems reasonable when the aim is to provide a benchmark for identification
of years of fiscal adjustments, as is the case here.
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3.2 Empirical analysis

We consider a panel of 24 OECD countries from 1970 to 2011.24 Our main data

source is OECD Economic Outlook Nr. 91.25 We follow Alesina and Perotti (1995),

Alesina and Ardagna (2010), IMF (2010) and Perotti (2012) and concentrate on

fairly large adjustments.

Year of fiscal adjustment

We define a year of fiscal adjustment as a year where the discretionary change in

the primary budget balance, measured as ratio to predetermined GDP, Y ∗
t , (as

defined in equation 4), improves with at least 1.5 percentage points:

∆bbdiscrt =
∆BBdiscr

t

Y ∗
t

> 1.5 (16)

By dividing by predetermined GDP, we ensure that changes in our fiscal variables

only reflect changes in fiscal policy, and are not directly affected by the change in

GDP. We follow Alesina and Ardagna (2010) in counting multiyears of adjustment

as one adjustment episode.

Successful Fiscal Adjustments

A fiscal adjustment is defined as successful if the cumulative change of the debt to

GDP ratio, D
Y

, satisifes:

D
Y t+2

− D
Y t−1

< 35th percentile of the same variable empirical density for all

episodes of fiscal adjustments.

24For the countries included in the sample, we have coverage for all years for Austria, Belgium,
Canada, Denmark, Finland, France, Italy, Japan, Korea, Netherlands, Norway, Sweden, United
Kingdom and USA. For Australia, Spain, Portugal, Ireland, Germany and Switzerland, reliable
data are only available from 1990, and for the Czech Republic, Hungary, Poland and the Slovak
Republic, only from 1995. Because of limited data access, both due to non-existing budget
data, and to our detailed choice of fiscal indicator, the remaining ten OECD countries are
not included in the sample: Chile, Estonia, Greece, Iceland, Israel, Luxembourg, Mexico, New
Zealand, Slovenia and Turkey. Compared to Alesina and Ardagna (2010), we add five countries
(Czech Republic, Hungary, Korea, Poland and the Slovak Republic) and omit two countries
due to lack of reliable data (Greece and New Zealand) in the empirical analysis using the HM
fiscal indicator.

25A description of all data sources for all variables are available from the authors upon request.
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In our data sample, the 35th percentile is -0.8 percentage points.26

Expansionary Fiscal Adjustments

An adjustment is defined as expansionary if the average GDP growth in the year of

adjustment and in the two consecutive years, measured in difference from weighted

G7 GDP growth, is larger than the 50th percentile of all episodes of fiscal adjust-

ment:

∑2
i=0(yt+i−yG7

t+i)

3 > 50th percentile of the same variable’s empirical density for all

episodes of fiscal adjustments.

This definition divides the sample in two equal parts where the episodes with the

highest growth differences (above 0.39 percentage points), are considered expan-

sionary.27

As shown in table 15 in appendix B, we detect 86 years of fiscal adjustments over

the sample period. All countries are represented with at least one adjustment. 23

years are consecutive adjustments so we count only 63 fiscal adjustment episodes:

46 episodes lasted one year, 12 lasted two years, 4 lasted three years and 1 (Den-

mark from 1983) lasted four years. 34 episodes coincide with the ones found by

Alesina and Ardagna (2010). Furthermore, we detect 28 expansionary adjustment

episodes and 19 successful adjustment episodes.28

26Alesina and Ardagna (2010) use a cut-off at the lowest 25th percentile for successful adjust-
ments, corresponding to a debt reduction of -4.5 percentage points, while we choose a higher
percentile to get a more equal distribution of observations between the two categories.

27Again, we depart from Alesina and Ardagna (2010) in the cut-off for expansionary adjustments
(they use the 75th percentile of the distribution as the threshold) in order to get a more equal
distribution of episodes.

28Table 16 in appendix B presents the expansionary and successful episodes.
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Tables 6 and 7 present the means of a number of fiscal variables across success-

ful/unsuccessful adjustments and expansionary/contractionay adjustments respec-

tively. Columns (a), (b) and (c) show the mean for each variable as a ratio to

nominal GDP for years t − 1, t and t + 2, respectively, where t is the year of the

fiscal adjustment. The fourth column, denoted (c)-(a), shows the difference in

means between period t+2 and period t-1. We compare the actual development

of the variables, as shown in column (c)-(a), with the discretionary cumulative

change in the different fiscal variables, using the HM fiscal indicators as defined

in Section 3.1, measured as ratios to predetermined GDP in period t+2 (column

(d)).

The results are broadly consistent with those from the replication study in sec-

tion 2.2. First, consider the results in table 6. When variables are measured

as the actual change in the ratio to nominal GDP, as in Alesina and Ardagna

(2010), the differences between successful and unsuccessful adjustments follow the

same pattern as in their analysis. In contrast, with the HM indicator in column

(d), the difference between successful and unsuccessful episodes is much smaller.

While unsuccessful episodes are associated with both slightly higher tax increases

and slightly higher expenditure increases than the successful ones, the difference

is rather small and far from statistically significant.29 The larger increase in ex-

penditure in unsuccessful episodes reflect a larger increase in transfers, which as

noted above could also be due to reverse causality, while government consumption

increases less in unsuccesful episodes.30 For revenues, social security contributions

increase considerably more in unsuccessful episodes. The most noteworthy dif-

ference is that the initial budget deficit (year t-1) is considerably larger in the

unsuccessful episodes. While the budget deficit on average is removed in the suc-

cessful episodes (0.31 percent in year t and -0.28 percent in year t + 2), it still

persists in the unsuccessful ones (2.46 percent in year t and 2.11 percent in year

29We test for differences in means and find that except for social security contributions, for which
the equal mean hypothesis is rejected at the 10 percent level, the mean differences presented
in columns d in table 6 are not statistically significant. For a presentation of p-values for all
mean differences, see table 17 in appendix B.

30It is perhaps surprising that primary expenditure increases also during adjustments, but this
reflects that we do not deduct the long run component reflecting long run growth in GDP,
see the definition of the HM indicator for discretionary change in government expenditure in
equation 13 above.

28



t + 2). Given that the adjustments are too small to remove the budget deficit, it

is not surprising that they fail to reduce debt.

The results for the effect on economic growth in Table 7 are rather similar to those

for debt. With the HM indicator in column (d), the contractionary episodes are

associated with both slightly higher tax increases and slightly higher expenditure

increases than the expansionary ones. However, the difference is not large and,

again, the higher expenditure increase in the unfavorable outcome reflects a larger

increase in transfers, not in government consumption. The mean differences for

transfers, investments and social security contributions are statistically significant,

see table 17 in the appendix. Also here, we see that the initial deficit is higher in the

contractionary episodes than in the expansionary, suggesting that this difference

may also influence the outcome.

4 Concluding remarks

The findings by Alesina and Perotti (1995) and Alesina and Ardagna (2010) (AAP)

that spending cuts are more likely than tax increases to reduce debt, have had

large impact on economists’ and policy makers’ view on how to conduct fiscal

adjustments. While there is now an increasing body of new research on this issue,

the findings of AAP are likely to remain influential, due to the prominence, clarity

and intuitive appeal of their methods and results.

In this paper, we argue that their results are not robust. The notable difference

between fiscal adjustments that succeeded in reducing debt, and those that did

not, is that the deficit on average was only removed in the former. Thus, the key

policy conclusion seems to be that to reduce debt, one should adjust sufficiently to

ensure that the budget deficit disappears, and not that one should use a particular

instrument. In particular, one cannot use this evidence to argue against achieving

debt reduction and a positive budget balance via tax rises.

Alesina and Ardagna (2010) argue that the “decision of whether or not to act on
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the spending side or the revenue side of the government is dictated by political

preferences and political bargain which is, at least to a point, exogenous to the

economy (..)”. However, irrespective of whether the decision of spending versus

revenues is exogenous, the systematic difference between successful and unsuccess-

ful adjustment when it comes to whether the adjustment is sufficiently large to

ensure a positive budget balance, clearly invalidates any conclusions on the merits

of one fiscal instrument relative to the other.

We also show that the results of Alesina and Ardagna (2010), using essentially

the same method as Alesina and Perotti (1995), are biased due to an imprecise

measure of the change in fiscal policy. Using more precise measures of the change

in fiscal policy, we do not find any clear indication that spending cuts have more

expansionary effects on growth than tax rises.
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A Replication Analysis

This appendix provides a more detailed account of the replication analysis. Alesina

and Ardagna (2010) define a period of fiscal adjustment as a year in which the

cyclically adjusted primary balance improves by at least 1.5 per cent of GDP. They

find 107 fiscal adjustment years (15.1 % of the sample).

Missing observations

Given the percentages reported in the paper, the authors must have had 704 total

observations of the budget balance variable out of 798 possible observations, which

indicates that there are 94 missing observations. In our replica, with the same data

set, and by using the same adjustment method and the same country years, we get

702 observations. We have 96 missing observations spread out in seven categories:

(i) Because the series start in 1970 and we use first differences, we miss all 1970

observations (21 missing observations); (ii) For Germany, all data prior to the re-

unification are missing (23 missing observations); (iii) No Swiss governmental data

are available prior to 1991 (19 missing observations); (iv) For Portugal, no data

are available before introduction of democracy in 1978 (7 missing observations);

(v) For Spain, no data are available prior to 1978 (7 missing observations); (vi)

For New Zealand, no governmental data are available before 1987 (16 missing ob-

servations); and (vii) For Denmark, France and the UK, the 1971 observation is

missing.31

Furthermore, the government investment variable, Gross Capital Formation, la-

beled IG by the OECD, is missing for all years for Italy and New Zealand and

we use the variable IGAA, Gross Capital Formation, Appropriation Account as a

proxy. Moreover, we set the variable Social Security Contributions received by the

Government, SSRG, to zero, as suggested by the Australian national budget.32

Choice of fiscal adjustment years

In our replica, we find 94 years of fiscal adjustment (13.4 percent of sample), where

31These country years are not reported in Economic Outlook Nr.84, therefore, they must have
been missing for Alesina and Ardagna (2010) as well.

32Given that our results match those of Alesina and Ardagna (2010) in terms of total observations,
it seems plausible to assume that they have solved these issues the same way.
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64 correspond to the years reported by Alesina and Ardagna (2010). Of the 43 non-

matching years, 14 lie between 1.2 and 1.5 percentage points change in the budget

balance ratio, and 7 lie between 1.0 and 1.2 percentage points. An additional

8 years lie between 0.5 and 1 percentage points. 15 episodes found by Alesina

and Ardagna (2010) do not match with our findings at all, and 30 of our findings

do not match with the findings by Alesina and Ardagna (2010). Because we use

the same definitions, data, countries, years and method for cyclical adjustment,

and start out with the same amount of observations for the discretionary budget

variable, it is somewhat strange that we do not get the exact same outcome.

One possible explanation would be a revision in the OECD Economic Outlook

84 data base. Additionally, since we use an econometrical exercise to obtain the

discretionary budget variable, the analysis is sensitive to small changes in data. In

order to obtain a better comparison in episodes, we choose to include the episodes

with budgetary changes between 1 and 1.5 percentage points that are reported in

Alesina and Ardagna (2010) as > 1.5. This takes us up to a total of 116 adjustment

years. Table 8 provides an overview of the adjustment episodes considered in the

replication analysis.

Fiscal adjustment episodes

Furthermore, in Alesina and Ardagna (2010), 65 of 107 adjustments lasted one

year, 13 adjustments lasted two years, 4 adjustments lasted three years and 1

adjustment lasted four years. In our replica, we find that 58 of 116 adjustments

lasted one year, 21 adjustments lasted two years, 4 adjustments lasted three years

and one adjustment lasted four years. Alesina and Ardagna (2010) have chosen to

define multiyear adjustments as one single episode in contrast to what was done in

Alesina and Perotti (1995) where each year of adjustment counted as one episode.

In a multiyear episode, the first year of fiscal change counts as the episode year.

Alesina and Ardagna (2010) identify 83 fiscal adjustment episodes while, in our

replica, we find 84 episodes of fiscal adjustments, 62 of which coincide with Alesina

and Ardagna (2010).
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Successful fiscal adjustment episodes

Alesina and Ardagna (2010) define an episode of fiscal adjustment as successful

if the cumulative reduction of the debt-to-GDP ratio three years after the first

year of a fiscal adjustment episode is greater than the value of the 25th percentile

of the change of the debt-to-GDP ratio empirical density in all episodes of fiscal

adjustment and find the 25th percentile to be -4.5 percentage points. For the years

prior to 1980, debt data are very limited and we assume that Alesina and Ardagna

(2010) use gross financial liabilities, since this series is very similar to the gross

debt data in the 1980s. When using financial liabilities prior to 1980, we obtain

68 adjustment episodes (out of 84 in total) for which debt data are available. We

calculate the same percentile for our dataset and find the 25th percentile to be -5.98

percentage points. Our replication selects 16 successful episodes out of 64 possible

adjustment episodes (we loose four observations due to the three-year debt window

used in the definition). We find 48 unsuccessful episodes.33 Alesina and Ardagna

(2010) find 17 episodes of successful fiscal adjustments. As shown in table 9, we

get 9 of the 17 episodes in our replica and find 7 additional observations.

Table 9: Replication Analysis - Successful Fiscal Adjustments

Country Years both Extra AA Years replication with Additional years
our debt difference of replication with AA
-5.98 pp debt difference of -4.5 pp

Austria 2005
Belgium 1997
Denmark 2005
Finland 1998 1996 1988
Greece
Irland 2000 1994, 1998
Italy 1982 1997
Netherlands 1972, 1996 1973, 1993
New Zealand 1993, 1994 2000
Norway 1979, 1996 1980, 1989
Spain 1986
Sweden 2004 1986, 1987
United Kingdom 1988 1977, 2000 1996

Total 9 episodes Total 8 episodes Total 7 episodes Total 2 episodes

33If we choose the same value for debt reduction as Alesina and Ardagna (2010), we get 18
successful and 46 unsuccessful episodes. The two additional observations, Finland 1988 and
United Kingdom 1996 are not included in their paper, hence we keep our 25th percentile cut-off.
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Expansionary fiscal adjustment episodes

An episode of fiscal adjustment is by Alesina and Ardagna (2010) defined as expan-

sionary if the average growth rate of real GDP, in difference from the G7 average

(weighted by GDP weights), in the first year of the episode and two years after,

is greater than the value of the 75th percentile of the same variable’s empirical

density in all episodes of fiscal adjustment. In our replica, the 75th percentile

of the average growth difference variable over all fiscal adjustment episodes, not

distinguishing by country equals 1,69 percent.34 Alesina and Ardagna (2010) find

20 years of expansionary episodes (3 percent of the whole sample and 24.3 percent

of all adjustment years, multiyears counted as single episodes).35 In our replica,

we find 20 years of expansionary fiscal episodes (2.7 percent of the whole sample

and 25 percent of the adjustment episodes). We find 60 contractionary adjustment

episodes.36 Table 10 provides a comparison of the expansionary years found in this

replica. Only 8 expansionary fiscal adjustment episodes coincide.

Results - Full table versions

In section 2.2 above, we argue that the results in Alesina and Ardagna (2010)

are driven by reverse causality, not by choice of fiscal instrument, and provide

evidence for our claim in tables 3 and 4. Below, tables 12-11 provide the full

version of the results from our replication analysis and tables 14-13 provide the

full version results when we substitute GDP in the denominator of the ratios with

our measure of predetermined trend GDP.

34Furthermore, Alesina and Ardagna (2010) define contractionary episodes as all episodes not
being expansionary. Therefore, even if an episode is considered as contractionary, it is not
necessary characterized by negative growth.

35In their paper, Alesina and Ardagna (2010) report 26 expansionary episodes, both in their
table and in the text. However, as it is shown in their table, five of the reported years are
subsequent years. It seems plausible that the authors mistakenly have constructed the expan-
sionary episodes from the full sample of 107 adjustment years, and later correctly (based on
what they claim in the paper) constructed successful episodes from the reduced sample of 83
fiscal adjustment episodes. The latter is not clear, however, as they correctly report 17 episodes
in the text, but report 21 episodes in the table, where four episodes are subsequent years in a
multiyear episode. We construct both expansionary and successful episodes from the reduced
sample of multiyear episodes, not from the full sample of adjustment years.

36We lose four 2006 observations due to the way expansionary episodes are defined with three
years GDP averages (Data sample ends in 2007).
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Table 10: Replication Analysis - Expansionary Fiscal Adjustments

Years Both Extra Replica Extra Alesina and Ardagna (2010)
Australia 1994
Austria 1996
Belgium 1997
Finland 1996, 1998, 2000 1973
Greece 1996 1976, 2005, (2006)
Irland 1994, 1998 1976, 1987, (1988, 1989), 2000
Italy 1997
Netherlands 1996
New Zealand 1993, 2000 (1994)
Norway 1996 1994 1979, (1980), 1983
Portugal 1995 1986, 1988
Spain 1996 1986, (1987)
Sweden 1996 2004
Switzerland 1998
United Kingdom 1996

8 episodes 12 episodes 18 episodes

Years in parenthesis are the subsequent fiscal adjustment years reported in Alesina and Ardagna
(2010)
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B Analysis using the HM fiscal indicator

B.1 Additional tables

Table 15: All fiscal adjustment years - The HM indicator

Country Years

Australia 2002
Austria 1996, 1997, 2001, 2011
Belgium 1977, 1982, 1983, 1984, 1993, 1994
Canada 1981, 1987, 1995, 1996, 1997
Czech Republic 2010, 2011
Denmark 1983, 1984, 1985, 1986, 1999, 2005
Finland 1976, 1988, 1993, 1994, 2000, 2011
France 1994
Germany 2007
Hungary 2007, 2008
Irland 2003, 2004, 2006, 2011
Italy 1980, 1982, 1983, 1990, 1993, 1995, 1997, 2006
Japan 1974, 1985
Korea 2000
Netherlands 1983, 1991, 1993, 2004, 2005
Norway 1995, 1999, 2000, 2004, 2005, 2006, 2008, 2010, 2011
Poland 2005, 2007, 2011
Portugal 2006, 2011
Slovak Republic 2011
Spain 1992, 1994, 2010, 2011
Sweden 1971, 1976, 1983, 1995, 1996, 1997, 2004, 2005
Switzerland 2000
United Kingdom 1975, 1980, 2011
USA 2005

86 episodes

The years marked in bold are the years that coincide with the ones found by
Alesina and Ardagna (2010), 34 in total.
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Table 16: Expansionary and successful fiscal adjustment episodes - the HM indi-
cator (Bold numbers correspond to Alesina and Ardagna (2010)

Country Expansionary Successful

Australia 2002 2002
Austria 1996 1996
Belgium 1993
Canada 1995 1995
Czech Republic
Denmark 1999, 2005 1999, 2005
Finland 1993, 2000 1988, 2000
France
Germany 2007
Hungary
Irland 2003, 2006 2003
Italy 1993, 1997 1982, 1995, 1997
Japan
Korea 2000
Netherlands 1991, 1993, 2004 1993, 2004
Norway 1995, 1999, 2004 1995, 2008
Poland 2005, 2007
Portugal 2006
Slovak Republic
Spain 1994
Sweden 1995, 2004 1995, 2004
Switzerland 2000
United Kingdom 1980
USA 2005 2005

28 episodes 19 episodes

The years marked in bold are the years that coincide with the ones found by Alesina and Ardagna
(2010).
In the calculation of episodes, we lose seven adjustment episodes at the end of the sample because
of the use of future variables in the definitions of expansionary and successful episodes.
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Table 17: P-values from testing for differences in means

Expansionary/Contractionary Successful/Unsuccessful

Primary deficit 0.828 0.528
Primary Expenditure 0.179 0.366
Transfers 0.008*** 0.205
Government Consumption 0.626 0.833
Subsidies 0.574 0.538
Government investment 0.035** 0.466
Total revenue 0.239 0.804
Business taxes 0.312 0.940
Income taxes 0.876 0.526
Indirect taxes 0.292 0.380
Social Security contributions 0.001*** 0.077*

* = significant at 10%, ** = significant at 5 %, *** = significant at 1 %. Null hypothesis = No
difference in means.
First, we test the paired variables for equal variances. Then, we run t-tests with 95 % confidence
intervals for differences in means for given outcome.
If unequal variance, Welch statistics is used as a robustness check. The sample for successful
episodes are observed to be approximately normally distributed (for the three other variables,
we consider the samples large enough to assume normally distributed means).

B.2 Definition of long run component used in section 3.1

To ensure a definition of constant policy which entails that the budget balance

is constant as a ratio to GDP, we define a long run component for changes in

government purchases, for category i, as follows:

∆GP longrun
i,t = GPi,t−1

1

10

9∑
k=0

(∆yrealt−k + ∆pdeft−k −∆pGPdef
t−k ) (17)

where ∆yrealt−k , ∆pdeft−k and ∆pGPdef
t−k is real GDP growth, GDP deflator growth and

government purchases deflator growth in period t− k respectively. If government

purchases in real terms grow at the rate of ∆GP longrun
i,t , government purchases

will be constant as a share of GDP in the long run, which seems a reasonable

definition of long run constant policy. ∆GP longrun
t denotes the sum of the long run

components for consumption and investment. We define a long run component for
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the increase in transfers, ∆Translongrunt in the same way.
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