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Cocientes de  Sacrificio e Inflación Objetivo:
El Papel de la Credibilidad1*

Nicolás De Roux2 y Marc Hofstetter3 

Febrero de 2012

Resumen

Dos artículos recientes, (Gonçalves y Carvalho, 2009; y Brito, 2010) tienen visiones 
contradictorias respecto al rol del esquema de inflación objetivo durante periodos 
desinflacionarios. El primero afirma que este régimen reduce los cocientes de 
sacrificio—es decir, las pérdidas de ingreso por cada punto de reducción en la 
inflación—durante periodos de desinflación; el segundo, refuta este resultado. 
Nosotros demostramos que el esquema de inflación objetivo solo importa si la 
desinflación es lenta. Las ganancias de credibilidad de una desinflación veloz 
hacen que la inflación objetivo no tenga efecto alguno sobre las pérdidas de ingreso 
asociadas a las reducciones en la inflación.

Códigos JEL: E31, E32, E52, E58

Palabras clave: Inflación objetivo, desinflación, política monetaria, cocientes de 
sacrificio, credibilidad.
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investigación de este proyecto. Los errores que pueda haber en el documento son exclu-
sivamente nuestra responsabilidad. 

2 Columbia University, Department of Economics, New York, NY; email: nd2282@columbia.edu 
3 Facultad de Economía y CEDE, Universidad de los Andes, Bogota; email: mahofste@

uniandes.edu.co .  Página web: http://economia.uniandes.edu.co/hofstetter.
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1. Introduction 

 Inflation targeting (IT) was first implemented during the early nineties by New 

Zealand and Canada. Over the past twenty years, IT has become popular 

among central banks. Nowadays, close to thirty countries utilize it.  The IT 

regime centers around monetary authorities attempting to keep inflation close 

to an announced target. Typically, central banks using IT also exhibit high 

levels of transparency and accountability.  

IT performance has been a matter of debate among economists. A large 

literature has emerged evaluating different aspects of IT performance. Walsh 

(2009) surveys the literature and concludes that, whereas IT appears to be 

irrelevant for advanced economies, it does matter in developing countries. Ball 

(2010) arrives at the same conclusion for advanced economies, but claims that 

evidence of the effects of IT in developing countries “is not yet conclusive.”  

Recently, a couple of papers have addressed an interesting question regarding 

the impact of IT on macro-performance, namely, its role as a determinant of 

sacrifice ratios—that is, output losses during disinflations. On the one hand, 

Gonçalves and Carvalho (2009, hereafter, denominated as GC) claimed that IT 

economies suffered smaller output losses during disinflations than non-

targeters in a sample of OECD countries. They interpreted the result as 

evidence that IT makes inflation objectives more credible, and thus allows for 

less costly disinflations. On the other hand, Brito (2010) suggests that the result 

found in GC is not robust. In particular, using the same sample of sacrifice 

ratios as GC, he shows that the inclusion of controls for time-varying effects 

makes IT an irrelevant determinant of sacrifice ratios.  

Our paper contributes to this debate in several ways. First, using the same 

sample of countries as GC, we construct a new set of disinflations using Ball’s 

(1994) identification strategy—the same strategy in principle used by GC. As we 

show in the next section, the sample of disinflations used by GC has several 

problems, which we correct.  
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Second, having identified a sample of disinflations, we estimate the sacrifice 

ratios (SR) a la Ball (1994). In GC (likewise in Brito), the SRs—in principle also 

estimated using Ball’s method—are not consistent with those estimated using 

this technique in the literature. For instance, while Ball (1994), Zhang (2005) and 

Smith and Senda (2008) obtain average SRs close to 1.5 using Ball’s method, 

GC’s figures are closer to 6. Our average SR estimate is 1.7, which is in line with 

those in the literature.  

Third, Hofstetter (2008), Zhang (2005) and Smith and Senda (2008), among 

others, show that Ball’s method used to estimate SRs tends to underestimate the 

disinflation costs. Following their proposals, we construct SRs a la Zhang and 

Hofstetter, and show that for this sample, their findings remain true—that is, 

Ball’s method tends to underestimate the disinflation costs. These findings 

constitute further evidence that output losses precede inflation peaks during 

disinflations (e.g., Romer and Romer, 2004; and Hofstetter, 2008) and that 

disinflations have long-lived effects on economic activity (Ball, 1997; Zhang, 

2005; and Ball, De Roux and Hofstetter, 2011). 

Forth and most importantly, having identified a new set of disinflations and 

calculated the corresponding output losses using three alternative methods, we 

proceed to evaluate what determines SRs, emphasizing the potential role of IT. 

As we explain below, our approach to the question is novel, as it explores 

simultaneously the role of two credibility stories that previous studies have 

linked with disinflation costs—IT and the speed of disinflation.  

Starting with Ball (1994), the literature has found that SRs are smaller during 

fast disinflations. Ball (1994) and the subsequent papers discussing this result 

have interpreted this finding via a credibility story—fast disinflations are more 

effective in altering inflation expectations. This gain in credibility allows for 

smaller output losses (e.g., Sargent, 1983).  

The role of IT as a determinant of SRs has also been justified as a proxy of 

credibility. The story claims that by committing to an explicit inflation target 
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and allowing for greater transparency and accountability vis-à-vis their actions, 

IT central banks enhance their policies’ credibility and reduce SRs.  

Thus, two credibility stories—one via IT and one via the speed of disinflation—

have been proposed to explain the variation across the output costs of 

disinflations. To our knowledge, ours is the first paper to properly analyze how 

these two credibility proxies interact.  

Our findings are intuitive and have important policymaking implications. We 

show that IT does indeed reduce SRs—as in GC—but only if the disinflation is 

slow. If disinflation is fast, IT does not affect SRs. To be more precise, if a period 

of disinflation lasts less than three years, IT is irrelevant as a determinant of 

SRs. Conversely, if it lasts more than 3 years, then the credibility generated by 

IT reduces SRs.  Under these conditions, higher levels of credibility reduce SRs. 

This result is coherent with earlier contributions, such as those of Boschen and 

Weise (2001).  

Some lessons for policymaking follow. A country without IT can reduce 

disinflation costs via credibility by implementing fast disinflations. 

Alternatively, a country with IT can afford to bring inflation down slowly 

without risking higher output losses; a fast disinflation is irrelevant—in terms 

of output losses—when the credibility generated by IT enters the picture.  

We show that these results hold regardless of which of the three methods we 

use for estimating SRs. Moreover, the main result holds for a wide range of 

specifications, including those containing the time-varying effects used by Brito 

(2010) to refute the results of GC.   

The rest of the paper is organized as follows: In section 2, we identify a sample 

of disinflations and discuss how it differs with the sample used by GC. In 

section 3, we estimate SRs using the three methods summarized above. In 

section 4, we explore the determinants of SRs, emphasizing the role of 
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credibility, both via IT and via the speed of disinflation. Section 5 presents 

several robustness exercises. Section 6 concludes.  

 

2. Our sample of disinflations  

We identify disinflation episodes in all OECD countries with more than one 

million people.3 We focus on the period 1990-2006—the same period as “Sample 

A” in GC (which is also the one used by Brito). We follow the same 

methodology as Ball (1994) in identifying disinflations—that is, we construct a 

smoothed inflation series by calculating a nine-quarter moving average of 

annualized quarter-to-quarter inflation rates.4 We then identify peaks as points 

where inflation is higher than the four previous and the four subsequent 

quarters; the peaks are restricted to trend inflation rates below 20%. Troughs 

are identified in an analogous fashion. A disinflation is said to occur if trend 

inflation falls from peak to trough by more than 2 percentage points.  

We report the episodes in Table 1. We include all episodes with peaks after 

1989:3, so long as quarterly GDP data are available. We end up with a sample 

consisting of 31 episodes. The median episode lasts four years and has an 

inflation rate with a peak of 5.2%. The median drop of inflation during the 

episode is 3.4%.  

Following GC, we code as IT those episodes where the regime was in place for 

at least two quarters ahead of the peak. (Brito (2010) relaxes GC’s criteria by 

allowing the peak and IT adoption to occur simultaneously. For our sample, 

moving from GC’s criteria to Brito’s, does not change the sample of episodes 

coded as IT). Using this strategy, we obtain six IT episodes. The results in Table 

1 show that IT episodes are shorter and have lower peaks than non-IT 

                                                            
3 This restriction does not change our results. It has been used by Hofstetter (2008) and Ball 
(2010) in similar contexts so as to avoid including countries that are too small, such that the role 
of monetary policy in explaining short run fluctuations becomes questionable.  
4 The CPI series used to compute inflation come from the IFS.  
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disinflations. Later in the paper, we explore alternative ways of classifying an 

episode as IT. 

Table 1: Disinflations 

 

Comparison with  GC 

Our sample of disinflations is different from that used in GC in several ways. 

On the one hand, it appears that GC followed a different strategy in 

constructing trend inflation, even though they try to follow Ball’s method. In 

particular, we can obtain a closer—though not exact—match with their sample 

Country Episode	 Lenght	
(quarters) Peak Drop SR								

Ball
SR								

Zhang
SR	

Hofstetter
Adoption	
Date

IT	
Dummy

1995:2	‐	1998:1 12 3,7 3,1 0,15 ‐1,36 ‐0,97 1
2001:1	‐	2004:2 14 4,3 2,1 ‐0,95 ‐0,49 5,22 1

Austria 1991:3	‐	1998:3 29 4,0 3,4 5,84 6,88 9,48 0
Belgium 1990:1	‐	1998:4 36 3,6 2,6 9,44 19,03 20,53 0
Canada 1990:1	‐	1993:4 16 5,7 4,7 3,68 3,48 6,18 1991	q1 0

1997:1	‐	1999:4 12 10,3 7,7 1,27 0,99 NA 0
2000:3	‐	2002:4 10 4,6 4,2 0,68 0,41 ‐2,79 1

Finland 2000:2	‐	2004:3 18 3,2 2,9 1,11 6,51 8,07 1993	q1 0
Greece 1990:4	‐	1999:3 36 19,5 17,7 2,15 0,44 1,66 0
Iceland 2000:4	‐	2003:1 10 6,2 3,9 2,46 3,08 1,44 2001	q1 0
Ireland 2001:2	‐	2004:1 12 5,4 3,2 ‐0,06 4,86 10,16 0

1989:4	‐	1993:3 16 6,5 2,4 0,53 7,37 9,31 0
1995:1	‐	1998:3 15 4,6 2,9 0,22 0,57 ‐4,37 0
1990:2	‐	1996:1 24 3,7 3,8 1,22 14,72 13,84 0
1997:2	‐	2001:1 16 1,4 2,5 1,21 4,17 3,59 0
1991:1	‐	1995:4 20 8,7 4,5 0,88 4,46 4,86 0
1997:1	‐	1999:2 10 6,8 5,7 2,21 2,64 3,56 0

Neatherlands 2001:2	‐	2006:3 22 3,9 2,6 6,07 7,94 14,28 0
New	Zealand 1995:3	‐	1998:1 11 3,2 2,7 0,03 2,57 0,53 1990	q1 1
Norway 2000:2	‐	2004:2 17 3,3 3,0 0,16 1,35 ‐1,26 2001q1 0

1989:4	‐	1999:1 38 12,6 10,4 2,58 8,89 12,06 0
2001:2	‐	2004:1 12 4,3 2,2 0,24 5,61 7,28 0
2000:1	‐	2001:3 7 11,4 6,7 0,37 ‐0,41 1,95 0
2003:1	‐	2006:3 15 7,8 4,5 2,53 ‐2,66 ‐6,10 0

Spain 1989:3	‐	1997:4 34 6,9 5,2 3,66 14,30 18,15 1995	q1 0
1990:1	‐	1993:1 13 9,6 6,7 0,72 2,90 2,88 0
1993:4	‐	1997:3 16 3,4 3,5 ‐0,45 ‐8,29 ‐12,23 1
2002:1	‐	2004:3 11 2,6 2,2 0,52 0,01 2,50 1

Switzerland 1990:4	‐	1997:4 29 5,7 5,5 2,95 6,89 12,17 2000	q1 0
Turkey 2005:4	‐	2006:3 4 10,7 2,1 ‐0,16 0,39 ‐3,58 2006	q1 0
United	States 1989:4	‐	1994:3 20 5,2 2,6 2,83 3,35 6,93 0
Mean	(all) 17,9 6,2 4,4 1,7 3,9 4,8
Median	(all) 16,0 5,2 3,4 1,1 3,1 4,2
Mean	(IT) 12,3 3,6 3,0 0,0 ‐1,2 ‐1,3
Median	(IT) 11,5 3,5 2,9 0,1 ‐0,2 ‐0,2
Mean	(Non‐IT) 19,2 6,8 4,8 2,2 5,1 6,4
Median	(Non‐IT) 16,0 5,7 3,8 1,3 4,2 6,6
Notes:	IT	adoption	dates	are	taken	from	Svensson	(2010).	

1993	q2

1997	q4

	2001	q1

2005	q1

1993	q1

Slovak	Rep.

Sweden

Australia

Czeck	Rep.

Italy

Japan

Korea

Portugal
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of disinflations by constructing a version of trend inflation where we first 

calculate the annual inflation rate for a quarter (by computing the percentage 

change in the CPI vis-a-vis that for the same quarter of the previous year), and 

then take a nine-quarter moving average of the resulting inflation series. This 

procedure is different from that used by Ball (1994): he first calculated the 

inflation rate of a quarter vis-a-vis the previous quarter, annualized the result 

(multiplying by 4), and then computed the nine-quarter moving average. As 

noted above, in the results reported in our paper, we use Ball’s approach.  

More important than the smoothing technique used to build trend inflation, GC 

made several decisions that we believe are questionable. We give three 

examples to illustrate the point, but there are more in their paper.  

The first one relates to their episode for New Zealand starting in 1986:3 and 

ending in 1992:4. When they concentrate on the post-1990 sample (that is, their 

“sample A”, the one also used by Brito), they assume that the episode starts in 

1990 (such that the “peak” corresponds to that year) and calculate a SR for 

1990:1 through 1992:4. We believe that slicing an episode in two in order to 

ensure that it corresponds to the sample’s starting date and then recalculating 

the SR is simply wrong.  

A second example is their episode for Turkey 2003:4-2005:1. Turkey initiated a 

disinflation in the late-90s at which time inflation was fluctuating around 80%. 

The disinflation process continued into the first decade of this century. While it 

is true that in late 2003, trend inflation fell below 20% for the first time, strictly 

speaking, this date does not correspond to a peak; it is simply the continuation 

of a disinflation process that began long before. This episode cannot be 

considered a disinflation a la Ball (1994), as the actual peak happened several 

years prior to 2003, and corresponds to an inflation rate well above 20%.  

The final example also corresponds to Turkey’s episodes. GC code Turkey’s 

disinflation (2003:4-2005:1) as IT. According to Svensson (2010) however, 
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Turkey only adopted IT in 2006. Following GC’s own criteria, the episode 

should not have been coded as IT.  

 

 3. Sacrifice ratios 

Here we discuss the three methodologies used to compute the sacrifice ratio. 

We also discuss the estimated SRs obtained when the methodologies are 

applied to the sample of disinflations identified in section 2.  

Ball: We assume that output is at its potential level at the start of the episode 

and four quarters after the episode ends. The line joining (log) output when 

inflation is at its peak and at four quarters after its trough is taken as the 

potential output during the episode. The output loss is the sum of the 

differences between potential and actual output (in logs); given that we are 

dealing with quarterly series, the sum should be divided by four. The sacrifice 

ratio is the output loss divided by the change in inflation from peak to trough. It 

tells us how much output was lost per point of inflation decline. 

In Table 1, we report estimates for all of the episodes as well as descriptive 

statistics of the sample. The average SR is 1.7, close to Ball’s results and in line 

with other papers using his methodology for similar countries (e.g., Zhang, 

2005; Smith and Senda, 2008). We also find that, on average, the SRs were close 

to zero for IT episodes, and 2.2 for non-targeting ones. 

Comparison to GC:  

Qualitatively, up to this point, we reach the same conclusions as GC—that is, IT 

countries were able to bring inflation down with smaller output costs. 

Nevertheless, there are significant quantitative differences. GC find average SRs 

of 5.6, with non-targeters having average SRs above 6 and IT economies a figure 

close to 1. The gap between our results and theirs is too large to be solely 

explained by the differences in the sample of disinflations described in the 
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previous section. It is likely that, in addition to those differences, they did not 

divide the quarterly output losses by four.5   

 

Zhang:  

Zhang’s (2005) SRs correct for the fact that recessions might affect output in a 

more persistent manner than assumed by Ball. In particular, when computing 

the sacrifice ratios, Zhang does not force trend output to be equal to actual 

output four quarters after the disinflation is over. He proposes calculating trend 

output by allowing it to grow during the episode at the same rate it did prior to 

the disinflation. His results—consistent with his conjecture—is that output 

losses measured this way are greater, suggesting that disinflations cause long-

lived scars on economic activity.  

The results for the SRs using Zhang’s method are also reported in Table 1. The 

mean SR is 3.9—that is, they are significantly higher than those estimated using 

Ball’s method. Allowing for the long-lived effects of recessions does indeed 

yield higher SRs, as was originally conjectured by Zhang and later corroborated 

(for instance) by Smith and Senda (2008). We also find that the SRs in this case 

are higher for non-targeters than for targeters. 

Hofstetter: 

Romer and Romer (2004) show that following a monetary policy shock, output 

reacts before inflation does. Thus, Ball’s assumption (1994)—that trend and 

actual output are equal at the inflation peak—may underestimate output losses. 

Hofstetter (2008) proposes a simple strategy for estimating SRs, one that takes 

into account the fact that output may peak before inflation does. In Table 1, we 

estimate SRs a la Hofstetter, by assuming that, a year prior to the inflation peak, 

actual output and its trend are equal. Other than that, the SRs are estimated as 

                                                            
5  This error is also present in Ball’s working paper version (Laurence Ball, 1993. "What 
Determines the Sacrifice Ratio?," NBER Working Paper 4306), but is corrected in the published 
version (Laurence Ball, 1994. "What Determines the Sacrifice Ratio?," NBER Chapters, in 
Monetary Policy, National Bureau of Economic Research, Inc., pp. 15-193). It is also possible that 
the output series that GC used are different from ours. We use seasonally adjusted real GDP 
series taken from the OECD, excepting Germany, the data for which comes from the IFS.  
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in Zhang. The results again show higher output losses than with Zhang or Ball’s 

method; the median SR with Hofstetter’s method is 4.2. These results are also 

consistent with those of Smith and Senda (2008), who likewise report results 

using the same three methodologies.  Finally, once more, we find that the mean 

SR is lower for IT episodes than for non-IT ones.  

 

4. Determinants of SRs: the role of credibility 

In this section, we explore the determinants of SRs within a set of parsimonious 

models. The idea is to study the role of credibility—via IT and velocity—in 

small-scale models. Here, following GC, we code as IT those episodes where the 

regime was in place at least two quarters ahead of the peak. Thus, in our 

estimations, the IT dummy is equal to one if, according to this criterion, the 

episode was coded as IT, and zero otherwise. In the next section, we discuss the 

robustness of our results by including alternative determinants and relaxing the 

definition of IT, among other things. 

For now, for each measure of SR, we run three regressions. The first one 

includes as regressors the velocity of disinflation (1/length), the inflation rate at 

the peak of the disinflation, and the IT dummy; the second one adds an 

interaction between speed and IT; and the last one adds two time dummies 

proposed by Brito (2010).  

The inflation rate at the peak is a usual suspect in SR regressions. The common 

finding in the literature is that higher peaks are associated with smaller SRs, 

although the statistical relevance is usually weak. This finding has often been 

interpreted as evidence consistent with New Keynesian ideas claiming that 

nominal rigidities are weaker at higher inflation rates (Ball et al., 1988). 

 As for velocity, as discussed earlier, the literature usually has found that faster 

disinflations yield lower SRs. The result has been interpreted as evidence that 
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the credibility of monetary intentions is boosted when inflation is brought 

down quickly.  

Finally, the time dummies are included in order to control for common time 

variation “which [was] particularly relevant in the 1990s, when a worldwide 

trend of falling inflation and macroeconomic volatility occurred” (Brito, 2010, p. 

1683). As Brito, we include two time dummies. The first one takes a value of 

one if the starting date of the episode is 1994:4 or earlier. The second one is 

coded in the same fashion, but for dates ranging between 1995:1 and 1999:4.  

Results: 

Our results are reported in Table 2. As in most of the literature, we find that 

higher peaks tend to reduce SRs, but the statistical significance is weak (see 

Smith and Senda, 2008, for an excellent discussion).  

 

Table 2: Determinants of SRs 

 

 

As for the role of speed and IT, we begin our interpretation with the scenario 

wherein we don’t include their interaction (column (1)). There, velocity is 

significant for all specifications and exhibits a negative sign. Thus, faster 

disinflations generate smaller output losses. The same is true for IT; when IT is 

(1) (2) (3) (1) (2) (3) (1) (2) (3)
Peak ‐0.0694 ‐0.0671 ‐0.113 ‐0.375 ‐0.365 ‐0.529** ‐0.316 ‐0.307 ‐0.522

(0.102) (0.102) (0.109) (0.232) (0.221) (0.223) (0.327) (0.324) (0.345)
Velocity ‐20.10** ‐21.20** ‐14.32 ‐41.73** ‐46.55** ‐21.29 ‐67.48** ‐72.09** ‐50.17

(8.435) (8.533) (10.54) (19.21) (18.52) (21.55) (26.72) (26.67) (32.18)
Inflation	Targeting ‐2.105** ‐6.957 ‐8.317 ‐6.918*** ‐28.22** ‐33.04*** ‐7.638** ‐27.98* ‐33.15*

(0.947) (5.244) (5.380) (2.156) (11.38) (11.00) (2.997) (16.38) (16.41)
Velocity*IT 58.61 76.62 257.3* 320.8** 245.7 316.7

(62.30) (64.18) (135.2) (131.3) (194.6) (196.0)
Starts	until	1994:4 1.022 3.834* 3.038

(1.002) (2.049) (3.073)
Starts	between	95:1	and	99:4 ‐0.371 ‐0.822 ‐3.413

(0.980) (2.003) (3.208)
Constant 4.023*** 4.083*** 3.492*** 10.55*** 10.81*** 8.481*** 13.10*** 13.35*** 12.20***

(0.905) (0.909) (1.179) (2.062) (1.973) (2.412) (2.872) (2.847) (3.597)
Observations 31 31 31 31 31 31 30 30 30
R‐squared 0.328 0.350 0.393 0.413 0.485 0.573 0.382 0.419 0.487
Adjusted	R‐squared 0.242 0.242 0.242 0.466 0.466 0.466 0.353 0.353 0.353
p‐value	of	Velocity	if	IT=1 0,548 0,348 0,128 0,034 0,376 0,194
Standard	errors	in	parentheses;	***,	**	,	*:	significant	at	the	1%,	5%	and	10%,	respectively.

SR	Ball SR	Zhang SR	Hofstetter
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not included with interactions, the respective coefficient has a negative sign and 

is statistically significant. Thus, we obtain a result compatible with GC’s: the 

credibility gains of IT regimes are translated into smaller output costs during 

disinflations.  

Turning to the regressions with interactions, we first analyze the role of IT. Of 

course, the marginal effect of IT is a function of velocity. We assess its statistical 

relevance in Figure 1. The top three panels report the marginal effect for 

regression (2) and the bottom panel focuses on regression (3) in Table 2. The 

patterns are consistent across different plots. IT is found to be relevant only if 

the speed of the disinflation is low. If the speed is high—roughly above 0.09; 

that is, an episode lasting less than three years—IT is statistically irrelevant. 

Notice that the marginal effect of IT is negative and statistically different from 

zero for velocities lying to the left of 0.09. Countries bringing inflation down 

slowly can use IT as a relevant source of credibility to facilitate less costly 

disinflations. For velocities above 0.09—fast disinflations—there are no 

additional gains from having an IT regime in terms of lower SRs. 

As for the marginal effect of velocity, if IT = 0, velocity retains a negative sign; 

the coefficients in that case are statistically significant, but only in the cases 

where Brito’s time controls are absent. For countries with an IT regime, the 

marginal effect of velocity is actually positive, but the results are statistically 

insignificant for five out of the six specifications, as shown by the p-values on 

the last line of Table 2. In other words, for countries without IT, velocity matters 

in the usual direction, as discussed in previous research. Nevertheless, once IT 

is implemented, the speed of disinflation is irrelevant. In other words, the 

credibility gains of a fast disinflation vanish if IT is in place. Intuitively, IT and a 

high velocity are substitutes for one another in terms of reducing the cost of a 

disinflation. They both raise expectations that the price level will adjust faster, 

and thus reduce the associated output cost. 
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Figure 1: Marginal Effects of IT. The numbers in parentheses correspond to the 
respective regression in Table 2. The dashed lines show confidence intervals of 90%. The 
vertical line indicates the velocity corresponding to a 3-year-long disinflation. 

 

 

5. Robustness 

For each method of estimation of SRs, we perform four robustness exercises. 

First, we modify the rule used to code disinflations as being under IT. Until 

now, disinflations have been coded as IT if the regime was implemented two 

quarters prior to its peak. This is the definition used by GC. Brito (2010) relaxes 

this requirement by allowing for a time coincidence between IT adoption and 

the peak. As noted above, in our sample, this change does not yield additional 

IT episodes. We further relax the requirement by allowing episodes to be coded 

as IT if at least 75% of the episode occurs under IT. The idea is that if the regime 

is in place during a significant portion of the episode, the potential gains in 

credibility could still be relevant, thus resulting in less costly disinflations. This 

rule adds two additional episodes to the IT category, namely Norway’s and 
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Iceland’s. 6 We estimate the same regressions as those in column (3) of Table 2 

and report the results in column (1) of Table 3. 

In the second and third robustness exercises, we add, one at a time, two 

determinants to regression (3) in Table 2: openness under column (2); and debt 

as a percentage of GDP under column (3). These are often included in the 

literature on determinants of SRs. In both cases, we use the three-year averages 

for each variable prior to the episode in order to mitigate endogeneity 

concerns.7  

Why does the previous literature include openness and debt in this context? 

Romer (1993) argues—using the time consistency theory of inflation—that in 

more open economies, Phillips curves should be steeper, and, thus, should 

exhibit smaller SRs. As for debt/GDP, GC include the variable under the 

conjecture that higher debt makes it harder to convince the public about a 

commitment to low inflation. We should stress though that neither of these 

conjectures has received strong empirical support. For instance, Temple (2002) 

finds only a weak link between SR and openness, while GC find that the 

coefficient on debt has the expected sign, though the variable in their paper is 

statistically irrelevant.  

Finally, we evaluate whether our main findings remain true after dealing with 

the potential role of outliers. More specifically, under columns (4) in Table 3, we 

report the results if we discard the episodes with SR figures two standard 

deviations above their respective means. 

To facilitate the interpretation of our results regarding the role of IT, we present 

the marginal effects of IT in Figure 2 for the twelve regressions in Table 3. The 

numbers in parenthesis refer to the respective regressions in Table 3.  

                                                            
6 We also experimented with 2/3 instead of 3/4. The former would have added four additional 
episodes instead of two. The results in terms of the role of credibility are very similar for both 
cases.  
7 Trade as a percentage of GDP comes from the World Development Indicators. Debt comes 
from the OECD database. In both cases, data is annual. 
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Table 3: Determinants of SRs. Robustness exercises. (1): Uses the soft definition of 
IT. (2) and (3): Adds new determinants to the baseline cases of Table 2. (4): Excludes respective 
SR outliers. 

 

 

The IT results are very similar to those discussed for the baseline cases in Table 

2. IT reduces SRs in a statistically significant manner so long as the speed of 

disinflation is low. Again, the rough cut-off point is 3 years; it is only for “long” 

episodes that IT reduces the SRs in a statistically significant manner.  

In non-targeters, speed retains a negative sign throughout the estimations. Its 

statistical relevance however is weak. In IT countries (due to the interacted 

effect), speed switches signs, but in most cases the results are insignificant. 

As for the new regressors, openness has a positive coefficient, suggesting that 

countries that are more open face higher disinflation costs. The sign is not 

consistent with Romer’s story. Nevertheless, the variable is only statistically 

significant for one specification. Finally, debt—as with GC—has a positive 

coefficient but is not statistically relevant.  

(1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)
Peak ‐0.113 ‐0.153 ‐0.0901 ‐0.0415 ‐0.524** ‐0.532** ‐0.232 ‐0.310 ‐0.576* ‐0.525 ‐0.210 ‐0.407

(0.107) (0.101) (0.183) (0.0866) (0.231) (0.231) (0.361) (0.191) (0.324) (0.354) (0.588) (0.341)
Velocity ‐17.66 ‐8.865 ‐15.15 ‐13.61 ‐31.48 ‐20.91 ‐33.49 ‐22.30 ‐60.69* ‐49.31 ‐63.26 ‐49.33

(10.38) (9.952) (12.52) (8.201) (22.34) (22.64) (24.72) (17.58) (30.17) (33.73) (38.71) (31.12)
IT	(soft) ‐7.687* ‐22.28** ‐26.66**

(3.826) (8.236) (11.10)
Vel	*	IT	(soft) 72.44 198.8* 229.4*

(45.61) (98.17) (132.5)
IT	 ‐6.418 ‐8.034 ‐6.917 ‐32.91*** ‐31.51*** ‐28.90*** ‐32.78* ‐32.09* ‐30.96*

(5.006) (5.595) (4.201) (11.39) (11.04) (9.034) (17.08) (17.06) (15.93)
Vel	*	IT 56.04 75.31 63.38 319.4** 317.4** 281.8** 312.5 315.5 295.5

(59.59) (66.47) (50.05) (135.6) (131.2) (107.4) (203.5) (202.9) (190.0)
Starts	until94:4 0.568 2.293** 0.873 0.451 2.010 3.922 2.879 1.991 0.824 3.247 2.305 2.150

(0.998) (1.069) (1.095) (0.792) (2.148) (2.431) (2.161) (1.747) (2.913) (3.626) (3.362) (3.022)
Starts	95:1‐99:4 ‐0.765 0.711 ‐0.438 ‐0.336 ‐2.071 ‐0.748 ‐1.159 ‐0.761 ‐4.911 ‐3.182 ‐3.478 ‐3.257

(0.969) (1.011) (1.021) (0.762) (2.086) (2.301) (2.015) (1.632) (3.009) (3.846) (3.386) (3.104)
Openess 0.0244** 0.00168 0.00426

(0.0104) (0.0237) (0.0369)
Debt	/GDP 0.00968 0.0434 0.0206

(0.0159) (0.0315) (0.0492)
Constant 4.066*** 0.863 3.024* 2.961*** 10.48*** 8.300** 5.985* 7.162*** 15.21*** 11.73** 10.66** 11.39***

(1.236) (1.561) (1.507) (0.927) (2.661) (3.551) (2.974) (1.996) (3.587) (5.469) (4.588) (3.514)

Observations 31 31 30 30 31 31 30 29 30 30 29 29
R2 0.409 0.510 0.404 0.398 0.539 0.573 0.604 0.551 0.547 0.487 0.495 0.451
Adjusted	R2 0.261 0.241 0.241 0.241 0.424 0.429 0.429 0.429 0.429 0.301 0.301 0.301
p‐value	Vel.	if	IT=1 0,244 0,441 0,384 0,337 0,103 0,040 0,045 0,027 0,219 0,214 0,237 0,215

SR	HofstetterSR	Ball SR	Zhang

Standard	errors	in	parentheses;	***,	**	,	*:	significant	at	the	1%,	5%	and	10%,	respectively.
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Figure 2: Marginal Effects of IT. The numbers in parentheses correspond to the 
respective regressions in Table 3.  The dashed lines correspond to 90% confidence intervals. The 
vertical line signals the velocity of a three year long disinflation.  

 
 

In additional regressions, not reported in this paper but available upon request, 

we also include a measure of transparency of central banks, as GC, who follows 

Stasavage (2003) in this regard. In this case, our main results remain unchanged 

and transparency is never found to be statistically significant. 

 

6. Conclusions 

Proponents of IT claim that it increases a central bank’s credibility, which in 

turn should result in smaller sacrifice ratios. In this paper, we show that IT does 

indeed reduce SRs, but only if the disinflation process is long. In this case, the 

credibility gains generated by IT reduce the output losses associated with 
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disinflation. If disinflation is rapid, IT is irrelevant. In other words, when a 

central bank reduces inflation quickly, it enhances the credibility of the process, 

thus making the extra gains associated with IT irrelevant.  
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