
Can inflation targeting 

promote institutional quality in developing countries? 

 

Alexandru Minea&, René Tapsoba# & Patrick Villieu§ 

 
 
& 

Corresponding Author: School of Economics & CERDI (University of Auvergne), 65 Boulevard 
François Mitterrand, B.P. 320, 63009 Clermont-Ferrand Cedex 1, France. 
E-mail: alexandru.minea@udamail.fr. 
 
# International Monetary Fund (IMF), 700, 19th Street N.W., Washington DC 20431, USA. E-mail: 
rtapsoba@imf.org. 
 
§ LEO (University of Orléans), Faculté de Droit, d’Economie et de Gestion, Rue de Blois B.P. 6739, 
45067 Orléans Cedex 2, France. E-mail: patrick.villieu@univ-orleans.fr. 
 
 
 
 

Abstract: Although the question of when and how policy reforms are successful in 
terms of reducing inflation is a crucial one, most papers that attempted to address it 
were criticized for assuming policy reforms to be exogenous. To overcome this 
problem, we develop a theoretical model in which public spending can be financed by 
taxes and seigniorage, and where the quality of institutions exerts a positive effect on 
tax collection. To remove the inflation bias of monetary policy, we consider an 
appropriate inflation target. Then, the model emphasizes the role of the “political 
context” (the initial cost of reforms) as regards the link between institutional quality 
and the monetary regime. For high or low values of the political cost of reforms, no 
relation emerges between these two variables. For intermediate values, on the 
contrary, a tighter monetary regime induces government to undertake efforts for 
improving the quality of institutions, to increase the efficiency of tax collection, as 
seigniorage resources become insufficient. Using the propensity scores-matching 
method, which allows controlling for self-selection in policy adoption, along with a 
wide set of robustness checks, including GMM-based estimations and controlling for 
unobserved heterogeneity, we find that inflation targeting improves institutional 
quality, in accordance to our theoretical model. 
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I. Introduction 

Institutional reforms were often emphasized in order to improve economic 

performance in developing or emerging countries: according to some of the most influential 

papers of the late 90s (see, for example, Easterly, Loayza & Montiel, 1997), reforms 

accelerated growth in Latin America by as high as 2.2 percentage points. However, 

subsequent work (Loayza, Fajnzylber & Calderon, 2005) concluded that these positive effects 

might have been only temporary, a view shared by Velasco (2005). This pessimism was 

reinforced by several studies which, as a reaction to the “Washington Consensus”, have 

outlined similarly poor performance of such reforms concerning poverty reduction or 

economic growth enhancement in Sub-Saharan Africa (see the Van der Walle’s, 2001, and 

Stliglitz’s, 2002, books). In an impressive attempt to clarify the mechanism underlying these 

conflicting findings, Acemoglu, Johnson, Querubin & Robinson (2008) studied the relation 

between central bank independence and inflation performance, and found in particular the 

existence of threshold effects, depending on the “political context”. Their results indicate that 

the inflation rate is negatively linked to the degree of independence of the central bank 

exclusively for “average” levels of the political and institutional context, with no clear-cut 

relation when this context is “good” (as in most of developed countries) or “bad”. The 

intuition is that economies enjoying a good political context have already good institutions 

and low inflation rates, while, in countries with no mechanism for controlling government’s 

activity, inflation is determined outside the central bank, irrespective of its degree of 

independence. In these two extreme cases, institutional reforms would thus be inefficient, but 

they could become extremely useful in countries with “average” institutional quality, which 

dispose already of rather good institutions that could be further enhanced. 

 If the question of when and how policy reforms are successful in terms of reducing 

inflation is a crucial one, most studies assume that institutions are exogenous and mainly 

focus on the influence of institutional reforms on economic performance. In this paper we 

adopt the opposite view,1 and explore the relation between the monetary regime and 

“institutional quality”, measured as the capacity to fight corruption or fiscal evasion. Our 

paper builds on two strands of the literature, one emphasizing an important role of seigniorage 

revenue in terms of public budget resources (Cukierman, Edwards & Tabellini, 1992, Catao & 

Terrones, 2005), and the other outlining a positive link between corruption and high inflation 

in developing countries (Al Marhubi, 2000, Blackburn, Neanidis & Haque, 2008). 

                                                 
1 For an early discussion about the endogeneity of policy reforms, and particularly regarding central bank 
independence, see Alesina & Summers (1993). 
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We run our analysis in two steps. In the first step, we develop a theoretical model to 

account for the interaction between the monetary regime and the quality of institutions. We 

show in particular that an inflation targeting regime can enhance the quality of institutions, 

because governments are induced to fight corruption to offset the loss of seigniorage revenue 

related to strict monetary regimes. 

Moreover, this result depends on the cost of institutional reforms, which may 

correspond to the political context in which reforms are undertaken. Thus, we derive a 

threshold effect generated by the political context: first, if the cost of reforms is extremely 

high, governments have no incentive to enhance the quality of institutions, independently of 

the monetary regime. Institutions then remain at their initial level, which may reproduce an 

“institutional trap”. Second, if the cost of reforms is relatively low, the quality of institutions 

is already (very) good, and the monetary regime has, yet again, no effect on institutions. 

Third, as in Acemoglu et al. (2008), only countries with average institutional quality find an 

incentive to run institutional reforms, as a response to a strict monetary regime (such as 

inflation targeting). 

However, our results go along with a more optimistic view. Effectively, in our model, 

the thresholds defining the lower and upper values for the cost of reforms (namely the level 

below and, respectively, above which the monetary regime is useless) are endogenous and 

depend upon the value of the inflation target. Our findings show that a more stringent 

inflation target reduces the interval over which economies are stuck in the “institutional trap” 

and extends the interval over which the monetary regime is efficient. Thus, even in the two 

extreme cases the monetary regime remains effective in enhancing institutional quality. 

The second step of the analysis aims at evaluating the relevance of our theoretical 

findings. Using data for developing countries over the 1984-2007 period, we investigate 

whether the adoption of inflation targeting led to an improvement in the quality of 

institutions. One of the main concerns is that the adoption of inflation targeting is likely not to 

be an exogenous monetary reform. To deal with such an endogeneity problem of inflation 

targeting adoption, we draw upon recently-used econometric techniques (see, for example, 

Lin & Ye, 2007, 2009, or Lin, 2010), based on propensity scores-matching. We find that the 

adoption of inflation targeting does improve the quality of institutions in developing 

countries, a result robust to a wide set of alternative specifications (GMM-based estimations, 

alternative starting dates of inflation targeting adoption, alternative compositions of the 

control group, different specifications for the probit selection model, different sub-samples, 

when controlling for hyper-inflation episodes or for unobserved heterogeneity). 
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In section two we present the model, section three illustrates the commitment regime, 

while section four considers the discretionary solution with inflation targeting. Section five 

develops the econometric analysis corroborating our theoretical findings and section six 

concludes. 

 

II. The model 

Our model is based on Barro & Gordon (1983) and Alesina & Tabellini (1987). The 

economy is modeled as simple as possible by a deterministic supply function. Private agents 

make rational expectations, and there are two policymakers, namely the government and the 

central bank. Output comes from a Lucas supply function, in which unexpected inflation can 

stimulate activity in equilibrium, but distortionary tax policies dampen aggregate supply 

( ) τππ bay e −−= .         (1) 

π  denotes the inflation rate ( eπ  is expected inflation), τ  the tax rate and y  the log of output. 

a  and b  are positive parameters. This function comes from a maximization behavior of profit 

(net of taxes) by firms in a competitive environment with nominal wages indexed on the 

expected inflation rate, for example. The log of natural product (namely the log of output 

generated by a competitive labor market with no tax distortion and no monetary surprises) has 

been fixed to zero for convenience. 

The Government finances public spending ( )g  with taxes ( )τ  and seigniorage ( )π . 

Fragile fiscal institutions are often associated with an inefficient fiscal system, with important 

collecting costs and tax evasion, due to corruption for example. Following Huang & Wei 

(2006), we define the quality of fiscal institutions by the coefficient [ ]1;0∈µ : when private 

agents pay an amount τ , the government retrieves only µτ . Therefore, we can write the 

government budget constraint as2 

g µτ π= + .          (2) 

In studying the effect of the monetary regime on the quality of institutions we will treat µ  as 

an endogenous parameter. 

The government’s loss function depends on inflation, output and public goods 

                                                 
2 We derive this relation as Alesina & Tabellini (1987). The government budget constraint can be written in 

levels TPGMM tt µ−=−+1 , with M  the money supply, P  the price index, G  nominal public spending 

and T  taxes. Defining /g G PY=  and /T PYτ =  as the share of public spending and taxes in output 

respectively, leads to ( )µτ−=−+ gPYMM tt 1 , and moreover to ( ) ( )1 /t t tg M M Mµτ π+− = − = , 

where π  stands for either the seigniorage rate or the inflation rate. 



 4 

( ) ( )[ ] eggyeL
gg γθλπτπ −−++−=

222

2

1
,, .     (3) 

λ  (respectively θ ) is the weight placed on the deviations of output (respectively public 

goods) relative to inflation. As in the related literature, the policymaker aims at minimizing 

the deviations of inflation and output from some targets, for convenience normalized at zero. 

Notice that zero is the level of the log of output generated by a competitive labor market with 

no tax distortion and no monetary surprises (see equation (1)). Thus, deviations of output 

from zero involve social losses. As Barro & Gordon (1983) state, economists have not 

produced very convincing argument to explain the costs of inflation, but the literature on 

monetary policy usually assumes that inflation deviations are costly.3 In addition, as in 

Alesina & Tabellini (1987) we assume that the policymaker aims at minimizing the deviations 

of public expenditures from the positive target g . This positive target on public expenditures 

is enough to produce an inflation bias, thus we can suppose that government’s (and society’s) 

targets for inflation and output are normalized at zero. 

Moreover, the government can improve institutions by choosing the appropriate level 

of “effort” [ ]( ),e e e∈ , and we suppose a simple relation between the effort and the quality of 

institutions: ( )ef0µµ = , with ( )' 0f e > , ( )" 0f e < , ( ) 1f e =  and ( ) 0/1 µ=ef , such as 

[ ]1,0µµ ∈ , with 0µ  the initial quality of institutions. A simple way to fulfill these constraints 

is to assume ( ) εeef = , with ( )1,0∈ε ,4 which simplifies calculations for finding the minimal 

effort ( )1e =  and the maximal effort ( )εµ /1
0/1=e . gγ  stands for the cost per unit of effort for 

a government that aims at improving institutions, and it can correspond, for example, to the 

political context in which the reforms are implemented. 

 In addition to the government loss function, we introduce a social welfare function, 

which can differ from (3). Indeed, governments in place often take advantage of existing 

institutions, and have few incentives to change them, compared to what would be desirable 

from a social welfare perspective. In other words, governments face lobbies and electoral 

issues, and thus have little incentives to change the “rules of the game” (to improve 

institutions). To take this fact into account, we assume that the cost of reforms ( )wγ  may be 

lower for the society than for the government, which overestimates the difficulties of the 

                                                 
3 The popularity of using a welfare function like (3) significantly increased following the work of Woodford 
(2003). In the chapter 6 of his book, the author presents, following about 20 pages of algebra, several commonly-
used examples of welfare loss functions like equation (3) derived from a setup with microfoundations. 
4 For example, in our computations below we choose 2/1=ε . 
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“political context” to improve institutions compared to the society. Consequently, we suppose 

the following social welfare function5 

( ) ( )[ ] eggyeL
ww γθλπτπ −−++−=

222

2

1
,, ,     (4) 

where gw γγ ≤ . Thus, the government attempts to minimize a loss function ( )eL ,,τπ  which 

corresponds to the social welfare function ( )eLw ,,τπ , except on one point, namely that it may 

overvalue the cost of changing institutions ( )gw γγ ≤ . The distinction between gγ  and wγ  

will play a significant role in determining the optimal inflation target in section 4.4 below, but 

is unimportant as regards the main results of our paper, which trivially hold for gw γγ = . 

 We consider a strategic game between the government, who chooses the tax-rate (and, 

in our setting, the level of effort) that maximizes gL , and the central bank who chooses the 

inflation rate that maximizes gL  (or, equivalently, wL ). In general, such a game leads to a sub-

optimal equilibrium, because the central bank has incentives to cheat through its choice of the 

inflation rate. As in Principal-Agent models of monetary policy (see Walsh, 1995, for 

example), we solve this issue by introducing a supra-authority (a social planner, acting as the 

Principal), which can modify the loss function of the central bank (the Agent), by using an 

inflation targeting regime,6 in order to maximize the social welfare wL . We distinguish in the 

following the commitment regime, in which the central bank credibly commits to the inflation 

rate by dropping down inflation surprises ( eπ π=  ex-ante), and the discretionary regime, in 

which the commitment is unfeasible (in the absence of stochastic disturbances, inflation 

expectations will be fulfilled in equilibrium only: eπ π=  ex-post). 

 

III. The commitment regime 

In the commitment regime, the central bank internalizes the effect of its choice of the 

inflation rate over the agents’ expectations ( )eπ π= ; thus the equilibrium output is simply 

τby −= . First order condition (hereafter FOC) for the central bank ( )0/ =∂∂ πgL  is 

 ( ) 0=−++ gπµτθπ .        (5) 

                                                 
5 All our results are unchanged if 

gw LL =  (namely, if the two costs are identical 
wg γγ = ). 

6 Such a targeting can be obtained by anchoring the exchange rate on a foreign currency or by creating a 
monetary union, for example. Given the degree of generality of our model, we do not need to detail the 
mechanism through which the inflation is targeted. 
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Since the government is not subject to the time inconsistency problem (it has no 

incentives to generate fiscal surprises), FOCs for the tax rate ( )0/ =∂∂ τgL  and for the level of 

effort ( )0/ =∂∂ eLg  are identical in the commitment and discretionary regimes 

( ) 02 =−++ gb πµτµθλτ ,        (6) 

( ) ( ) 0'0 =+−+ g
gef γπµττθµ .       (7) 

We first describe the solution for exogenous institutions (without equation (7)); then, we 

consider endogenous institutions, with the level of effort to be computed in (7). 

 

3.1. The commitment regime with exogenous institutions 

With exogenous institutions, the commitment solution (exponent c) for inflation and taxes 

comes from (5) and (6): gbxcc λθπ 2=  and gxcc θµτ = , with: ( )[ ] 122 1
−

++≡ bxc λθθµ . These 

results show that an exogenous increase in institutional quality (an upwards jump of µ ) 

reduces the equilibrium inflation rate in the commitment regime: cπ µ
−

 
 
 

. Effectively, the 

extra tax collection ensured by the fight against corruption can be substituted to the inflation 

tax in the government budget constraint. However, the impact of institutional quality on the 

equilibrium tax rate is ambiguous: 
?

cτ µ 
 
 

. Indeed, better institutions induce the government 

to increase this rate (a substitution effect, because of a better return); but, simultaneously, the 

return of fiscal collection increases, allowing government reducing taxes (a revenue effect). 

 

3.2. The commitment regime with endogenous institutions 

With endogenous institutions, the solution comes from equations (5)-(6)-(7), namely, 

abstracting from corner solutions,7 
















 +
−= bg

b
e

c λ
θ

θ
µ

µ

1
12

0

, where gγλµµ 2/01 ≡  and 2/1=ε .   (8) 

 Notice that the level of effort chosen by the government is not necessarily optimal for 

society, because government’s objective can differ from social welfare (if gw γγ ≠ ), even in 

the commitment solution. 

 With endogenous institutional quality, FOCs (6) and (7) of the government program 

can by themselves determine the value of equilibrium public spending, independently of 

                                                 
7 We examine corner solutions with inflation targeting in the next section. 
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monetary policy: 1/θµλbgg c −= . The inflation rate comes from the FOC of the central bank 

(5): ( )gg c −−= θπ . Thus, the commitment solution with endogenous institutions is 

( ) ( )





=

=

be

b

cc

c

10

5.0

1

/

/

µµτ

µλπ
  and  

( )
( )





−=

−=

1

10

5.0

/

/

θµλ

µµ

bgg

ey

c

cc

.   (9) 

Therefore, under commitment, the equilibrium inflation rate increases with the cost of 

institutional reform: c gπ γ
+

 
 
 

, while the equilibrium tax rate decreases: c gτ γ
−

 
 
 

. Intuitively, 

higher costs of institutional reform discourage government’s effort in enhancing institutions, 

and poor institutions cause a leakage in tax collection. Since the return on taxes (the tax 

collection) decreases, it is optimal for the government to decrease the equilibrium tax rate and 

for the central bank to increase the inflation rate in order to increase seigniorage resources. 

 

IV. The discretionary regime and inflation targeting 

In the discretionary regime (exponent d), the government still maximizes gL , with 

unchanged FOCs (5) and (6), since fiscal policy is not subject to time inconsistency. The 

central bank maximizes gL  (or equivalently wL ), taking expectations as given. As it has been 

shown by Alesina & Tabellini (1987), compared to the commitment regime, such a regime 

yields an inflationary bias due to the time-inconsistency of the monetary policy ( )d cπ π≥ .8 

The literature emphasizes several solutions for the time inconsistency problem for the 

monetary policy. Rogoff (1985) suggests appointing a conservative central banker (namely, 

who values more than the society the inflation stabilization goal), while Walsh (1995) 

discusses an optimal contract for the central bank, a strategy which is formally equivalent to 

inflation targeting (see Svensson, 1997). In this paper, we study a contractual solution à la 

Walsh (1995) to the time-inconsistency problem. In such a contractual solution, monetary 

policy is delegated to a supra-authority (the “Principal”), which imposes an inflation target to 

the central bank (the “Agent”). This procedure is equivalent to a Stackelberg game in which 

the monetary authority plays the leader. In the “real world”, such a delegation of monetary 

policy to a supra-authority might represent countries that for historic reasons have an 

entrenched tradition of central bank independence, countries that are dependent on 

                                                 
8 Besides, in such a regime, taxes ( )d cτ τ≤  and welfare ( )cd LL ≤  decline. 
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international institutions programs which promote inflation targeting, or countries which form 

a monetary union, for example.9 

 

4.1. The timing of the delegation game 

We consider that the “supra-authority” chooses the monetary regime in the first step, 

and the government chooses the level of effort in improving the quality of institutions in the 

second step. This procedure allows exploring the influence of the monetary regime on the 

determination of the quality of institutions, since the Principal can, in the first stage of the 

game, choose the optimal inflation target that will provide an incentive for the government to 

enhance institutions in the second stage. 

More explicitly, the structure of the inflation targeting game is depicted in Figure 1. 

We consider a game in two stages. In the first stage, the Principal chooses the inflation target 

( )π%  that maximizes the social welfare. In the second stage, the central bank computes the 

inflation rate, by considering the inflation goal assigned by the Principal ( )π π% , and the 

government computes the tax rate ( )τ π%  and the level of effort ( )e π% . 

Figure 1. Timing of the inflation targeting game 

 
 

As usual in the literature, we use a “backward-looking” procedure to solve the game: 

we first compute the levels of inflation, taxes and effort, and then the Principal, acting as a 

leader in the Stackelberg equilibrium, decides of the optimal inflation target. We assume that 

a social planner (the Principal) assigns the central bank (the Agent) the following goal 

                                                 
9 Formally, the inflation targeting solution illustrated in Figure 1 is strictly equivalent to an exchange rate 
pegging on an external currency (the inflation rate equals the inflation rate of the anchor currency), and the 
Principal is then the anchor monetary authority. For example, for countries in a monetary union, the Principal 
may be the Monetary Policy Committee of the Common Central Bank, which establishes the inflation goals of 
the Common Central Bank. 

The government chooses 
the tax rate τ  and the 
level of effort e  that 

maximize 
gL  

The central bank chooses 
the inflation rate π  that 

maximizes ( )π~
~gL  

Equilibrium: ( )τ π% , 

( )π π%  and ( )e π%   

The Principal chooses the 
inflation target that maximizes 

( ) ( ) ( )[ ]ππππτ ~,~,~ eLL ww ≡  
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 ( ) ( ) ( )[ ] eggyeV
gγθλππτπ −−++−−=

222~
2

1
,,

~
,     (10) 

with π%  the inflation target, established by the Principal, and that the government and the 

central bank take as given. In the discretionary regime, the FOC (5) becomes 

 ( ) 0~ =−++−− gab πµτθλτππ .       (11) 

The discretionary regime gives rise to an inflationary bias, since the central bank 

attempts to stimulate the activity, while the equilibrium output ( )τby −=  is independent of 

the inflation rate. This credibility bias is depicted by the term λτab . 

 

4.2. Inflation targeting with exogenous institutional quality 

As for the commitment regime, we focus first on the solution with exogenous institutions. 

Using (11) and (6), we compute the inflation and the tax rate for a given level of institutions10 

 ( ) ( )[ ]πθµλµλθπ ~22 +++= bgbabxdd ,      (12) 

 ( )πθµτ ~−= gxdd ,         (13) 

where ( )[ ] 122 1
−

+++≡ λθµλθθµ abbxd . The optimal inflation target that matches the 

commitment solution (at given institutional quality) is 

 gabxab ccc λθµλτπ −=−=~ ,        (14) 

such as d cτ τ=  and d cπ π= . 

A number of observations can be made. First, the inflation target cπ%  is negative,11 due 

to the positive inflation bias in discretionary monetary policy. Thus, the equilibrium inflation 

rate (12) is lower in the presence of inflation targeting. Second, the equilibrium tax rate (13) is 

higher in the presence of inflation targeting, since the discretionary tax-rate is too low, 

compared to the commitment one. Third, the inflation target is not linearly related to the 

quality of institutions. Effectively, ( )0/~ <>µπ dd c  if ( ) ( ) θλβθµµ /1 2+≡<> . This 

property comes from the effect of institutional quality on τ . In (11), observe that the 

incentive to generate inflation surprises depends on the equilibrium level of output ( τb− ). A 

higher level of institutional quality improves the return of tax collection, allowing government 

using lower rates of output taxation, for a given level of public expenditure. Simultaneously, 

higher institutional quality induces government to increase public expenditure. If the latter 

effect dominates the former ( )µµ < , taxes increase, so does the incentive to generate 

                                                 
10 We find the discretionary solution of Alesina & Tabellini (1987) for 1=µ  and a zero inflation target. 
11 This will also be the case for the optimal target with endogenous institutional quality in the next section. 
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inflation surprises ( τb− ) in absolute value. Consequently, the inflation target must be 

increased (in absolute value) in (14): monetary policy must be more restrictive to offset the 

higher inflation bias. In the opposite case ( )µµ > , the inflation target must be released. 

 

4.3. The discretionary regime with endogenous institutions 

Let us consider in the following endogenous institutions (relation (7)). When institutional 

quality is endogenous, the inflation target cπ~  in (14) is no longer optimal, since one should 

take into account the influence of the target on the choice of effort by the government. Using 

(11), (6) and (7), we compute the optimal degree of institutional quality from the implicit 

equation 

 ( ) ( ) λθµλθθµπµθ abbgb +++=− 22
1 1~ .      (15) 

(15) is a second degree polynomial 02 =++ BAµµ , with 0>≡ λabA  and 

( ) ( ) 0/1~ 2
1 ≤++−−≡ θλθπµ bgbB .  

In the following, we distinguish between interior and corner solutions. Recall that the 

level of effort is bounded by lower and upper limits, namely [ ]( ),e e e∈ . Consequently, we 

find corner solutions when ee =  or ee = , and interior solutions when ] [eee ,∈ . 

An interior solution arises if the cost of reforms is such as [ ]γγγ ,∈ , with the two 

thresholds to be defined below. In this case, we can show that the polynomial (15) has only 

one positive solution12 

( )[ ]5.02 4
2

1
BAA

d −+−=µ ,        (16) 

and the level of effort is: ( ) 2
0

2
/ µµ dd

e = . Based on (16), notice that the effort in 

improving the quality of institution negatively depends on the inflation target 

 ( )
0.52 14 0 0

2

d d

d

d dB b de
A B

d d A d

µ µ

π π µ π

−

= − − = − < ⇒ <
+% % %

.   (17) 

Consequently, the lower the inflation target, the higher the effort in improving the 

quality of institutions. Therefore, by the way of inflation targeting, tight monetary policies 

induce the government to increase institutional quality: with a more stringent inflation target 

(a lower π% ), the government must find another way of government finance, and is 

                                                 
12 Since 0A > ; besides, to have a positive solution ( )0>µ , B  must be negative since BA −=+ µµ 2

. 
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encouraged to increase efforts in order to augment tax collection, including institutional 

reform. 

 Let us now discuss corner solutions. Since, in this case, the effort is bounded by its 

minimum or maximum level, the monetary regime has, apparently, no effect on the quality of 

institutions. However, this assertion is misleading, because the monetary regime influences 

the endogenous frontier that separates interior from corner solutions. Effectively, since the 

level of effort lies between two extreme values ( )e e e≤ ≤ , we compute in (15) the thresholds 

for the cost γ  (such as 1e e= = ) and γ  (such as 2
0/1 µ== ee ), which depend on the 

inflation target 

 

( )
( ) ( )

( )

( )
( ) ( )

( )











=








+++

−
=

=








+++

−
=

−

−

πγ
λθλθ

θµπλ
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λµθµλθ

θµπλ
γ

~
11

~

2

~
1

~

2
2

2
0

2

00
2

0

abb

bg

abb

bg

.     (18) 

If γγ ≥g , the government has no incentive to improve institutional quality, since the 

cost of reform is too high. The effort takes its minimal value ( )1e = , so does the quality of 

institutions ( )0µµ = . If γγ ≤g , on the contrary, institutions become “perfect” ( )1=µ , 

whatever the monetary regime is. Thus, we emphasize the presence of threshold effects for 

the cost γ , since above γ  (or below γ ) the monetary regime is irrelevant for the quality of 

institutions. This joins empirical evidence from Acemoglu et al. (2008), showing the 

existence of threshold effects between the monetary regime and economic performance, 

which would correspond to institutional performance in our model. 

However, one can remark in (18) that the two thresholds depend negatively upon the 

inflation target. If the inflation target is more rigorous (π%  is lower), the two thresholds 

increase, which shrinks the interval over which the effort is minimum ( )e e=  and extends the 

interval over which the effort is maximum ( )e e= , as depicted by Figure 2. 
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Figure 2. Impact of a more rigorous inflation target (a lower π% ) 

 

Consequently, our model shows that a more restrictive inflation target i) reduces the 

“institutional trap” interval for which the government has no incentive for institutional 

reforms (namely [ )+∞,γ ), ii) extends the interval for which the quality of institutions is at its 

highest level (namely [ ]γ,0 ), and iii) gives an incentive to government for increasing its effort 

to enhance institutions over the interval [ ]γγ , , since for any interior solution 0~/ <πµ dd d . 

 

4.4. The optimal inflation target 

Finally, we compute the optimal inflation target that is chosen by the Principal. To do so, we 

find the equilibrium values for output, inflation and public spending (all depending on the 

inflation target) in the discretionary regime by reintroducing (15) in (12) and (13), namely: 

1/ µµ ddy −= , ( ) 1/~ µµλππ ba dd ++=  and 1/θµλbgg d −= . The level of institutional 

quality ( )dφ  comes from equation (16) in the discretionary regime.13 We compute the value 

of the social welfare in this regime by injecting these values in (4) 

( ) ( )[ ] ( ) 
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 +
+++−=

θ
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γ
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22
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12
0

~~ b
baL

d

g

wg
d

g
w .   (19) 

                                                 
13 We focus exclusively on interior solutions. 

γ  γ  0  γ  

ee =  

e  

ee =  
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The optimal inflation target, which we denote by *π% , maximizes ( )π~wL ; thus, *π%  is 

the solution of ( ) 0~
~
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and the associated inflation rate is ( ) gwgd b γµγγλπ 12/+= . 

If the social welfare is identical to the government welfare function ( )wg γγ = , the 

optimal inflation target is simply dyaλπ =*~ , such as the inflation rate equals its commitment 

value cd b πµλπ == 1/ .15 In this case, the commitment regime from the previous section is 

equally optimal from a social welfare perspective. 

On the contrary, if the government overestimates the cost of reforms compared to the 

society wg γγ > , the inflation target in (20) must be more restrictive: dyaλπ <*~ , and the 

associated inflation rate is lower: c
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. Indeed, the inflation target should 

be defined in order to provide an incentive for the government to increase its effort to enhance 

institutions, because the government overvalues the cost of institutional reforms, from a social 

welfare perspective. 

Notice that (20) provides only an implicit relation for *π% , since dµ  depends on *π%  in 

(16). Reintroducing (20) in (15) we extract an implicit solution for the quality of institutions 
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and for the optimal effort (we focus on interior solutions exclusively) 
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By comparing (22) to (8), we can immediately observe that * c
e e≥  if wg γγ ≥ , with 

the same interpretation as above: if the government overvalues the difficulties of the “political 

context” to reform institutions, a more rigorous monetary regime should be adopted in order 

to create incentives for government to go further in institutional reform programs. 
                                                 

14 Remark that ( )[ ] 
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15 Taxes and output are also at their commitment values, namely 
d cτ τ=  and 

d cy y= . 
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To summarize, our theoretical analysis of the relation between the monetary system 

and the quality of institutions displays two types of regimes, namely extreme and intermediate 

regimes. However, compared to the findings of Acemoglu et al. (2008), the fact that in our 

model the thresholds separating the two kinds of regimes are endogenous amplifies the role of 

the monetary system, which is found to be effective also for defining the frontier between the 

intermediate and the extreme regimes. Consequently, we emphasize conclusive support in 

favor of a positive effect of inflation targeting on the quality of institutions. The next section 

aims at testing this result on a group of developing countries. 

 

V. Inflation targeting does improve the quality of institutions: an econometric analysis 

Consistently with our theoretical model, we aim at testing the influence of adopting 

inflation targeting (IT hereafter) on the quality of institutions (QI hereafter). We first outline 

the econometric strategy and the data, and then present and discuss the main results. 

 

5.1. Econometric strategy and data 

5.1.1. Methodology 

To assess the influence of IT on the QI, we draw on the propensity scores-matching 

methodology (hereafter PSM), recently used by Lin & Ye (2007, 2009) and Lin (2010). PSM 

consists of pairing the IT countries (ITers hereafter) with non-ITers that have similar observed 

characteristics, so that the difference between an ITer’s outcome and that of a matched 

counterfactual is attributable to the treatment (IT adoption). Let us define the average 

treatment effect of the treated (ATT) as 

 ( )[ ] ( )[ ] ( )[ ]111 0101 =−===−= iiiiiii ITQIEITQIEITQIQIEATT .   (24) 

IT is a dummy variable for the presence of inflation targeting (i.e. 1=IT  if a country 

i  is targeting inflation and 0=IT  if not). Accordingly, the ATT measures, for all ITers, the 

change in the quality of their institutions, defined as the difference between the quality of 

institutions under inflation targeting ( 11 =ITQI ) and the quality of institutions these 

countries would have had, had they not adopted inflation targeting ( 10 =ITQI ). 

Unfortunately, it is not possible to observe the latter; as it is common in non-experimental 

studies, we face here an identification problem. To circumvent it, we compare the sample 

mean QI of the treatment group (the ITers , 1=IT ) with that of the control group (the non-

ITers , 0=IT ), assuming that the assignment to the treatment is random. However, IT 
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adoption can be non-random, since correlated with a set of observable variables that also 

affect the interest variable (QI), leading to the so-called self-selection problem,16 and simple 

comparison of the sample mean of QI between the two groups would then produce biased 

ATT estimates. The PSM precisely addresses this “selection on observables” problem. 

A key assumption to apply this matching method is the conditional independence 

assumption ( XQIQI ⊥10 , ), which requires, conditional on observables, for the outcome (QI) 

to be independent of the treatment variable. Under this assumption, equation (24) becomes 

( )[ ] ( )[ ]iiiiii XITQIEXITQIEATT ,0,1 01 =−== ,     (25) 

where we replaced ( )[ ]iii XITQIE ,10 =  by ( )[ ]iii XITQIE ,00 = , which is observable. However, 

as the number of covariates ( X ) increases, such a matching on X  would be difficult to 

implement in practice; to overcome this high dimension problem, we follow Rosenbaum & 

Rubin (1983) and base the matching on the propensity scores (instead of X ). The propensity 

score (PS hereafter) is the probability of adopting the IT regime, conditional to the observable 

covariates ( X ), namely ( ) [ ] ( )iiiii XITXITEXp 1Pr === . Under a final assumption needed 

for the validity of the PSM (the so-called “common support assumption” ( ) 1<iXp , namely 

the existence of some comparable control units for each treated unit), we estimate the ATT as 

( )( )[ ] ( )( )[ ]iiiiii XpITQIEXpITQIEATT ,0,1 01 =−== .    (26) 

5.1.2. Data 

 Consistently with our theoretical model, we use a dataset of 53 developing countries 

examined over the 1984-2007 period.17 The sample is composed of 20 developing countries 

that adopted IT by the end of 2007 (ITers or treatment group) and 33 non-ITers (control 

group). An important issue in evaluating any treatment effect of IT is the relevance of the 

counterfactual or control group. For purpose of comparability with the samples used in 

existing studies, our sample relies on Lin & Ye (2009) and has been extended thereafter in 

several aspects. Indeed, Guatemala, Romania, Slovak Republic and Turkey, which adopted IT 

between 2005 and 2006, were in the control group in Lin & Ye (2009). Since our sample 

covers a longer period (up to 2007), these countries are treated as ITers in our study. 

                                                 
16 See Dehejia & Wahba (2002) and Heckman et al. (1998). Also, note that the selectivity problem here is neither 
the selection on unobservables (omitted variables), nor a Heckman-type sample selection problem, as matching 
on propensity scores implicitly assumes that unobservables play no role in the treatment assignment. 
17 See Appendix 1.1 for the country list. The starting year is 1984, according to QI data availability. 
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Furthermore, Serbia and Ghana, which adopted IT respectively in 2006 and 2007, are 

included in our sample, whereas absent from Lin & Ye (2009).18 

ITers along with their starting dates can be found in Appendix 1.2. Data on the starting 

dates come from Rose (2007) and Roger (2009); following Rose (2007), we consider two 

kinds of dates: default starting dates and conservative starting dates.19 To avoid for the 

estimated treatment effect of IT upon the QI not to be driven by the chosen starting dates of 

IT, we employ alternatively the two starting dates. 

Data on Institutional Quality come from International Country Risk Guide (ICRG, 

2009). As suggested by the Quality of Government Dataset Codebook (2007), we compute an 

aggregated index of the quality of institutions (QI) as the arithmetic mean of the three ICRG 

indicators which reflect best the concept of QI: Control of Corruption, Quality of the 

Bureaucracy, and Law and Order. A higher value of the index stands for better QI. 

 

5.2. The effect of inflation targeting on the quality of institutions 

We proceed in two steps: we first estimate the propensity scores, then, based on these scores, 

we compute the ATT. 

5.2.1. Estimation of propensity scores (PS) 

 We estimate the PS using a probit model with the binary variable IT as the dependent 

variable. Explanatory variables account for the fact that a country should reasonably adopt IT 

after having met some preconditions.20 We include the following variables: lagged quality of 

institutions, lagged inflation rate, lagged tax revenues, logarithm of real per capita GDP, trade 

openness, exchange rate flexibility, educational level (average years of primary schooling), an 

index of constraints on the executive and a dummy variable for English speaking country.21 

Appendices A1 and A2 report the sources and definitions of variables and descriptive 

statistics. 

                                                 
18 Note that Macao China has been dropped because of lack of data in the ICRG (2009) database on QI. 
19 The conservative starting dates refer to dates corresponding to the implementation of a “formal or strict” IT 
(Full-fledged IT), while default starting dates refer to a “soft or informal” IT. Under the soft IT, the central bank 
does not have exclusively (strictly) IT as its framework for monetary policy, as it sometimes accompanies IT 
with monetary aggregate targeting or exchange rate targeting. 
20 According to the conditional independence assumption, omitting from the probit model variables that 
systematically affect the targeting probability but do not affect the QI has little influence on results (Persson, 
2001). In other words, an estimate bias occurs only if we omit an explanatory variable that simultaneously 
affects the QI and the probability of adopting IT. 
21 These variables have been identified in the literature as traditional determinants of institutional quality (see, 
Easterly & Levine, 2003, or Rigobon & Rodrik, 2005). Given that they affect IT adoption as well as the QI, their 
inclusion in the probit aims at avoiding a bias in estimating the ATT of IT on the QI. 
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Table 1: Probit estimates of the Propensity Scores (Conservative Starting Dates) 

Dependent Variable : Inflation Targeting (Conservative Starting Dates) 

 [1] [2] [3] [4] 

Post-1990 

[5] 

Excluding 

CEEC 

[6] 

Excluding 

New ITers 

[7] 

No hyper 

inflation 

[8] 

Lagged QI -0.639*** -0.802*** -0.785*** -0.740*** -0.690*** -0.640*** -0.849*** -0.736*** 

 (0.139) (0.155) (0.155) (0.164) (0.169) (0.169) (0.177) (0.164) 

Lagged Inflation -0.143*** -0.139*** -0.134*** -0.148*** -0.142*** -0.173*** -0.157*** -0.148*** 

 (0.019) (0.020) (0.020) (0.022) (0.023) (0.027) (0.024) (0.022) 

Lagged Tax Revenues -0.016 -0.045*** -0.048*** -0.045*** -0.044*** -0.056*** -0.062*** -0.045*** 

 (0.011) (0.013) (0.013) (0.015) (0.015) (0.018) (0.017) (0.015) 

Log of Real pc GDP 1.446*** 1.185*** 1.117*** 0.944*** 0.927*** 1.260*** 1.370*** 0.936*** 

 (0.198) (0.222) (0.226) (0.259) (0.258) (0.314) (0.295) (0.258) 

Trade Openness -0.008*** -0.0079*** -0.007*** -0.005* -0.005** -0.007*** -0.006** -0.005* 

 (0.002) (0.002) (0.002) (0.002) (0.002) (0.003) (0.002) (0.002) 

Exchange Rate Flexibility 0.261*** 0.299*** 0.306*** 0.293*** 0.295*** 0.252*** 0.309*** 0.294*** 

 (0.033) (0.036) (0.037) (0.039) (0.040) (0.042) (0.042) (0.040) 

Avg. Years of Primary Schooling  0.426*** 0.452*** 0.250** 0.230** -0.120 0.323*** 0.251** 

  (0.084) (0.087) (0.106) (0.107) (0.160) (0.112) (0.106) 

English Language   -0.319 -0.374 -0.331 0.087 -0.459* -0.380 

   (0.246) (0.247) (0.252) (0.305) (0.262) (0.248) 

Executive Constraints    0.404*** 0.401*** 0.487*** 0.378*** 0.398*** 

    (0.099) (0.100) (0.107) (0.106) (0.099) 

Constant -12.46*** -11.32*** -10.93*** -10.99*** -10.90*** -12.07*** -14.41*** -10.91*** 

 (1.549) (1.734) (1.747) (2.076) (2.068) (2.321) (2.451) (2.071) 

Nb. of observations 667 636 636 636 559 537 636 588 

Pseudo R2 0.446 0.511 0.514 0.558 0.539 0.569 0.587 0.544 
Note: robust standard errors are reported in brackets. *, **, and *** indicate the significance level of 10%, 5%, and 1%, respectively. 

 

 Table 1 below reports the probit estimates of the PS based on conservative starting 

dates. The benchmark model [1] supports our intuition, as most coefficients are significant 

and have the expected sign (see Appendix A1): lagged inflation, lagged tax revenues and 

trade openness are negatively correlated with IT adoption, while (the logarithm of) real per 

capita GDP and exchange rate flexibility increases the targeting probability. 

Moreover, observe that lagged QI has a negative influence on the probability of 

adopting IT. This is a crucial finding. Indeed, any positive link between IT and the QI (such 

as the one we present below, based on the ATTs), might be criticized for not being immune to 

a reverse causality problem, according to which IT might have been adopted by countries 

having the best QI (i.e. a “common package” reform). The fact that lagged QI negatively 

influences IT adoption, which in turn positively influences the QI (see the evidence below 

based on the ATTs), immunizes our econometric results to this critique. 
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5.2.2. Matching results 

Based on the PS estimated above, we employ four commonly used methods to match 

each ITer with non-ITers, according to the closeness of their scores to that of the ITer.22 First, 

the nearest-neighbor matching with replacement, which matches each treated country to the 

N  control countries that have the closest PSs (we use 1=N , 2=N  and 3=N ). Second, the 

radius matching, which performs the matching based on PS falling within a certain radius or 

“caliper” R  (we use a small radius 01.0=R , a medium radius 05.0=R  and a wide radius 

1.0=R ). The third method is the regression-adjusted local linear matching developed by 

Heckman et al. (1998). Fourth, we consider the kernel matching, which matches an ITer to all 

non-ITers weighted proportionally to their closeness to the treated country. As the matching 

estimator presents no analytical variance, we compute standard errors by bootstrapping (i.e. 

by re-sampling the observations of the control group, see Dehejia & Wahba, 2002). 

 

The upper panel of Table 2 reports the estimated ATTs based on conservative starting 

dates. Irrespective of the matching method, the estimation results show that IT adoption 

improves the QI, as the estimated ATT is positive and statistically significant. Given the range 

of the QI index (between 0.56 and 5, see Appendix A2), the contribution of IT adoption can 

be rather important, as it enhances the QI by at least 0.179 (radius matching, 01.0=R ) and up 

to 0.312 (local linear regression matching). 

 

                                                 
22 While matching ITers to non-ITers, we employ a “common support” strategy, namely we eliminate treated 
countries whose PS is higher than the maximum, or lower than the minimum PS of the untreated countries. 
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Table 2. Matching Results using the Conservative Starting Dates 

 

Dependent Variable :  

Quality of Institutions (QI) 

Nearest-Neighbor Matching Radius Matching 
Local Linear 
Regression 
Matching  

Kernel 
Matching 

 1=N  2=N  3=N  01.0=R  05.0=R  1.0=R    

 
Treatment Effect of IT on QI, using the Conservative starting dates 

         
[1]: ATT 0.229* 0.311** 0.309*** 0.179* 0.308*** 0.310*** 0.312*** 0.302*** 

 (0.128) (0.121) (0.120) (0.094) (0.094) (0.087) (0.104) (0.091) 

Number of Treated Obs. 103 103 103 66 100 103 103 103 
Number of Controls Obs. 564 564 564 564 564 564 564 564 
Total Observations (Obs.) 667 667 667 630 664 667 667 667 

Robustness Checks 

 
[2]: Adding Average Years of Primary Schooling 0.226* 0.229* 0.218** 0.096 0.260** 0.248*** 0.195** 0.269** 
 (0.118) (0.130) (0.110) (0.138) (0.113) (0.096) (0.095) (0.110) 
[3]: Adding English Language 0.146* 0.239* 0.261* 0.157 0.312*** 0.266*** 0.229** 0.308*** 
 (0.074) 0.120) (0.145) (0.139) (0.118) (0.096) (0.107) (0.098) 
[4]: Adding Executive Constraints 0.430** 0.533*** 0.501** 0.393** 0.453*** 0.512*** 0.480*** 0.471*** 
 (0.203) (0.190) (0.198) (0.168) (0.174) (0.161) (0.149) (0.155) 
[5]: Post-1990 period 0.489** 0.491*** 0.506*** 0.243 0.442** 0.450*** 0.442*** 0.422*** 
 (0.196) (0.186) (0.186) (0.196) (0.199) (0.167) (0.155) (0.134) 
[6]: Excluding CEEC 0.299* 0.440** 0.502** 0.337* 0.353** 0.379** 0.435** 0.344* 
 (0.157) (0.214) (0.219) (0.195) (0.179) (0.175) (0.184) (0.202) 
[7]: Excluding New ITers 0.434** 0.459** 0.464** 0.284* 0.442*** 0.426*** 0.432*** 0.427** 
 (0.188) (0.217) (0.188) (0.149) (0.165) (0.158) (0.152) (0.182) 
[8]: No hyperinflation episodes 0.529** 0.518*** 0.496*** 0.361** 0.451*** 0.506*** 0.461*** 0.454** 
 (0.212) (0.191) (0.167) (0.167) (0.167) (0.147) (0.147) (0.177) 
[9]: Excluding de Facto Peg 0.377*** 0.385*** 0.395*** 0.276** 0.281*** 0.323*** 0.321*** 0.307*** 
 (0.142) (0.122) (0.117) (0.133) (0.0926) (0.0907) (0.0954) (0.0937) 
[10]: Excluding de Facto Peg, CBs and NSLT 0.316** 0.309** 0.329*** 0.169 0.276** 0.316*** 0.313*** 0.283*** 
 (0.141) (0.124) (0.125) (0.113) (0.111) (0.102) (0.103) (0.099) 

Note: bootstrapped standard errors (via 500 replications) in brackets. *, **, and *** indicate the significance level of 10%, 5%, and 1%, respectively. CBs and NSLT stand for Currency 
Boards and No Separate Legal Tender respectively. 
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5.2.3. Discussion of the robustness of the propensity score matching technique 

Let us look in-depth at the benchmark regression [1], supporting a significantly 

positive effect of IT adoption on the QI. We focus on three issues, namely (i) the quality of 

the matching, (ii) sensitivity to unobserved heterogeneity and (iii) alternative techniques to 

address a potential endogeneity problem. 

First, to assess the quality of the matching in model [1], we follow Rosenbaum & 

Rubin (1985) and report key statistics evaluating the balancing properties of the matched 

versus the unmatched data, namely the standardized bias, along with its associated t-test 

statistic. The results emphasized in Table 3 clearly reveal that the standardized biases for the 

matched data are all below the 5% rule of thumb (see Lechner, 1999, Sianesi, 2004, or 

Caliendo & Kopeinig, 2008). The associated p-values are also above the critical threshold of 

10%. This suggests that within the matched data there are no significant differences between 

the ITers’ observable characteristics, thus supporting the quality of the matching. 

Table 3. Test of the balancing properties of the matched data 

Mean Standardized bias t-test 
Variable Sample 

Treated Control %bias t p>t 

Lagged QI Unmatched 1.0444 1.0141 11.3 1.1 0.273 

 Matched 1.0475 1.0537 -2.3 -0.18 0.859 

Lagged Inflation Unmatched 5.8292 74.194 -22.2 -1.69 0.091 

 Matched 5.9125 5.3192 0.2 0.96 0.336 

Trade Openness Unmatched 74.838 80.677 -11.6 -0.98 0.328 

 Matched 75.548 76.221 -1.3 -0.14 0.885 

Exchange Rate Flexibility Unmatched 10.514 9.1081 51.2 4.65 0.000 

 Matched 10.514 10.546 -1.2 -0.13 0.899 

Lagged Tax Revenues Unmatched 25.474 24.103 15.4 1.49 0.136 

 Matched 25.474 25.234 2.7 0.19 0.849 

Avg. Years of Primary Schooling Unmatched 5.2038 3.9908 81 7.61 0 

 Matched 5.2286 5.3024 -4.9 -0.42 0.679 

English Language Unmatched 0.12931 0.18464 -15.2 -1.42 0.155 

 Matched 0.13158 0.11988 3.2 0.27 0.791 

Executive Constraints Unmatched 6.6034 4.0274 44.5 3.39 0.001 

 Matched 6.5965 6.4649 2.3 1.21 0.227 

 

Second, remark that ATT results in [1] are based on the assumption that countries’ 

decision to adopt IT is only determined by observable characteristics. But this implicit 

hypothesis that unobserved heterogeneity has no role in the adoption of IT may be too strong: 

countries which appear similar in terms of observed covariates may actually differ in terms of 

important unmeasured covariates. This would cause the ATT of IT on the QI to be biased, 
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chiefly in the case these unmeasured covariates matter for both the QI and the decision of 

adopting IT (Rosenbaum, 2002). Given that we are using non-experimental data, such a 

potential hidden bias cannot be tackled directly. Nevertheless, the bounding sensitivity tests 

developed by Rosenbaum (2002) provides us with a “worst-case” scenario, as it allows 

assessing how large unobserved heterogeneity has to be to pollute the ATT of IT on the QI 

(see Appendix D for a detailed presentation of the methodology). 

Table 4. Rosenbaum Bounds sensitivity tests 
γ

e  P-value Upper Confidence Interval Lower Confidence Interval 

1 0.0000010 0.37037 0.62963 

1.1 0.0000069 0.333333 0.675926 

1.2 0.0000340 0.305555 0.722222 

1.3 0.0001270 0.268518 0.768519 

1.4 0.0003880 0.25 0.796296 

1.5 0.0010050 0.222222 0.824074 

1.6 0.0022770 0.194444 0.87037 

1.7 0.0046160 0.157407 0.898148 

1.8 0.0085350 0.12963 0.925926 

1.9 0.0146040 0.111111 0.953704 

2 0.0234000 0.092592 0.972222 

2.1 0.0354480 0.074074 1 

2.2 0.0511650 0.046296 1.03704 

2.3 0.0708260 0.027778 1.05556 

2.4 0.0945350 0.009259 1.06481 

2.5 0.122222 -0.018519 1.09259 

 
According to the results of the Rosenbaum sensitivity test reported in Table 4, the 

cutting-point beyond which the ATT of IT on the QI from regression [1] is no longer 

statistically significant at the critical threshold of 10% is 4.2=γ
e . Put differently, the 

unobserved heterogeneity would have to increase the odds ratio of adopting IT by more than 

140% (the passage from 1 to 2.4) to render the ATT of IT on the QI no longer significant. 

Compared to general findings in social sciences, for which the cutting point tends to range 

between 1.1 and 2.2 (see Rosenbaum, 2002 page 188, or Aakvik, 2001), the value of 2.4 can 

reasonably be considered as large enough, i.e. far enough from 1 to allow us concluding that 

our treatment effect is robust, and hence supporting the robustness of the positive effect of IT 

on the QI. 
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 Third, let us consider an alternative way of tackling a potential problem of reverse 

causality.23 To this end, we resort to System-GMM estimates which deal not only with the 

endogeneity of IT but equally with the persistence of the regressor (QI). Table 5 reports the 

results based on System-GMM estimator. According to regression [1A], IT adoption led to a 

significant improvement in the QI. This effect remains remarkably robust when carrying out 

regression [1B] using an external instrumental variable, namely the percentage of neighbor 

countries having adopted IT,24 in addition to the internal instruments used in [1A].25 

Consequently, these GMM-based results support our PSM-based findings that IT adoption 

enhances QI. 

Table 5. System-GMM estimates of the effect of IT on QI over the period 1984-2007 
Dependent variable: Quality of Institutions [1A] [1B]

a 
[1C] [1D]

a
 

Lagged Quality of Institutions 0.366*** 0.340*** 0.358*** 0.319*** 
 (0.063) (0.066) (0.062) (0.067) 
IT dummy (Conservative Starting Dates) 0.267*** 0.284***   
 (0.079) (0.093)   
IT dummy (Default Starting Dates)   0.240*** 0.252*** 
   (0.074) (0.083) 
Inflation -0.022 -0.015 -0.019 -0.011 
 (0.020) (0.019) (0.019) (0.018) 
Trade Openness 0.254*** 0.319*** 0.269*** 0.417*** 
 (0.070) (0.077) (0.072) (0.073) 
Exchange Rate Flexibility 0.007 0.006 0.007 0.003 
 (0.009) (0.011) (0.009) (0.011) 
Tax Revenues 0.598 -0.026 0.827* 0.618 
 (0.473) (0.655) (0.435) (0.447) 
Log of Real per capita GDP 0.392*** 0.456*** 0.366*** 0.347*** 
 (0.119) (0.134) (0.101) (0.107) 
Time Fixed Effects Yes Yes Yes Yes 
Number of Observations 226 226 226 226 
Arellano-Bond test for AR(2): P-value 0.103 0.104 0.103 0.106 
Hansen test for over-identification: P-value 0.290 0.160 0.367 0.124 

Note: Results are based on two-step System-GMM with Windmeijer (2005) small sample robust correction. Data are 
averaged over eight non-overlapping three-year periods between 1984 and 2007. Standard errors are in brackets. * p < 0.10, 
** p < 0.05, *** p < 0.01. IT dummy, exchange rate flexibility, inflation, tax revenue and logarithm of real per capita GDP 
are treated as endogenous. Lagged institutional quality and trade openness are treated as predetermined, while time effects 
are considered as exogenous. Unreported constant included. a: estimations carried out using an external instrumental variable, 
namely the proportion of neighbor countries having adopted IT, in addition to the internal ones. 

                                                 
23 It is worth recalling that a first important proof for the robustness of the above-presented ATT results against a 
potential reverse causality problem, according to which IT might have been adopted by countries having the best 
QI (i.e. a “common package” reform), is that lagged QI negatively influences IT adoption, which in turn 
positively influences the QI (see Tables 1 and 2). 
24 The relevance of the proportion of neighbor countries having adopted IT as an instrumental variable for IT 
stems from the fact that a country can choose to mimic the adoption of IT (but not the quality of their 
institutions) by its neighbors amidst the good macroeconomic performance recorded by these pioneering ITers 
(see Roger, 2009, and Freedman & Ötker-Robe, 2010) or just due to a fashion phenomenon. To compute this 
variable, we divided our sample into four groups of neighbor countries based on their geographical and 
economic proximity: the Central and Eastern European Countries (CEEC), Latin America, Asian Middle Income 
Countries and African Middle Income Countries. 
25 Regressions [1C] and [1D] consider default, instead of conservative, IT starting dates. 
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 By and large, the tests developed in this subsection emphasize a favorable effect of IT 

adoption on the QI, confirming our theoretical findings. In the following, using regression [1] 

as benchmark, we provide additional robustness for our analysis. 

 

5.2.4. Additional Robustness 

First, let us consider changes in the probit specification. Compared to the benchmark 

model [1], in columns [2], [3] and [4] of Table 1, we add respectively average years of 

Primary Schooling, an English speaking country dummy variable and Constraints on the 

Executive.26 As depicted by the first three lines in the bottom panel of Table 2, results are 

qualitatively similar to the ones from the benchmark model.27 

Second, we perform regressions on different sub-samples. We restrict the regressions 

to the post-1990 period (column [5], Table 1), or we exclude the Central and Eastern 

European Countries (CEEC, column [6] in Table 1). This helps taking into account the fact 

that the majority of CEEC have suffered major changes after 1990, namely when IT adoption 

started. Also, we exclude the New ITers from the treatment group (column [7], Table 1),28 

and discard hyperinflation episodes (column [8], Table 1).29 The probit equations [5]-[8] are 

qualitatively similar compared to the benchmark, while the magnitude and the statistical 

significance of the ATT are improved (see the last four lines of Table 2). In addition, 

Appendix C shows that using a logit model to compute the PSs and the ATTs leads to similar 

conclusions. 

Our third set of additional robustness tests considers the default starting dates of IT 

adoption, rather than the conservative ones, to explore if results are not sensitive to the choice 

of the starting dates. Appendices B1 and B2 illustrate respectively the probit models and the 

matching results based on default dates of IT. Irrespective of the matching method, results are 

still extremely robust, as IT adoption still exerts a positive and significant effect on the QI. 

Finally, in addition to IT, alternative monetary regimes might equally enhance QI. 

This might be the case when appointing a conservative Central Banker à la Rogoff (1985), 

                                                 
26 Their inclusion in our model stems from the willingness to avoid a possible simultaneity bias in the estimation 
of the ATT, given that these variables may affect simultaneously IT adoption and the QI. 
27 In an Appendix available upon request, we add the growth rate of real per capita GDP to the benchmark probit 
model. Its coefficient is not significant (as this is also the case in Lin & Ye, 2007, 2009, and Lin, 2010), and we 
report that there is no qualitative impact on the sign and the significance of the ATT. 
28 By New ITers we mean countries having adopted IT recently (since 2006), namely Turkey, Serbia and Ghana. 
Indeed, it may take some delay for IT to affect the QI, so that New ITers are not really different from the non-
ITers. Excluding New ITers from the treatment group checks if our results are not driven by recent ITers. 
29 Excluding hyperinflation episodes, proxied by inflation rates above 40%, aims at showing that results are not 
sensitive to these outliers. 
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but limiting the seigniorage resources through some form of peg exchange rate might equally 

foster the QI. One way to check the robustness of the positive effect of IT adoption on the QI 

is to avoid lumping peg countries and other countries in the control group. Appendix E details 

the Ilzetzki, Reinhart and Rogoff’s (IRR, 2010) classification of exchange rate regimes 

(ERR). Considering [1] as benchmark, we use this classification to progressively exclude de 

Facto Pegs (in [9]), and Pre-announced peg or currency board arrangement and No separate 

legal tenders (in [10]).30 The probit results when using Conservative Starting Dates31 are 

presented in Table E3 in Appendix E, while the bottom part of Table 2 illustrates the ATT of 

IT adoption on the QI. As emphasized by regressions [9] and [10] in Table 2, excluding peg 

ERR from the control group has no effect on the sign and the significance of the effect of IT 

on the QI. In particular, using the narrowest definition for the control group (see specification 

[10]) does not alter the significance and the magnitude of the ATT coefficients relative to the 

benchmark model [1]. Consequently, even though some similarities might exist between IT 

and peg monetary regimes, the persistence of a significant ATT of IT on QI when accounting 

for these peg regimes confirms that IT and peg are not perfect substitute monetary 

frameworks as regards their effect on the quality of institutions. 

To summarize, our empirical investigation suggests that IT adoption improves the QI 

in developing countries. According to our theoretical predictions, this result could be 

explained by the fact that IT adoption constraints Governments’ discretion, when it comes to 

raising seigniorage revenues. As a result, adopting an IT regime could provide strong 

incentives, from a public finance stance viewpoint, for Governments to undertake reforms 

designed to improve the quality of institutions. 

 

VI. Conclusion and extensions 

Against the general belief often emphasized in the 90s, recent empirical contributions, 

including Loayza et al. (2005) or Velasco (2005), concluded that the benefits of institutional 

reforms in terms of economic performance are not as clear-cut as one would have expected. 

One explanation for this lack of robustness is depicted in the influential paper of Acemoglu et 

al. (2008), outlining the presence of thresholds in the level of the political context, which is 

                                                 
30 As emphasized in Appendix E, there are no countries with Pre-announced horizontal band that is narrower 
than or equal to +/-2% in our sample. In addition, the only country with No separate legal tender in our sample is 
Slovenia (in 2007), which is why we merge this group with the group of Pre-announced peg or Currency Board 
arrangement (we confirm that results that abstract of No separate legal tender are extremely close). 
31 The results based on Default IT starting dates are reported in Appendices F and B2. 
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positively correlated with better performance only for average values, while no effect emerges 

for low and high levels of the political context. 

 In this paper we explore these issues by correcting for a fundamental caveat of the 

existing literature, namely the assumption that institutions are exogenous. To this end, we 

develop a theoretical model allowing accounting for the interaction between monetary 

regimes and the quality of institutions. On the one hand, we find that a stronger inflation 

target leads to an improvement in the quality of institutions, through the means of inducing 

Governments to fight corruption. On the other hand, we emphasize the dependence of this 

result on the political context, as proxied by the cost of reforms. Indeed, tighter monetary 

regimes improve the quality of institutions only when the cost of running such reforms is at 

some average level, while no effect appears for low and high levels. In addition, our results go 

beyond the conclusions of the empirical work of Acemoglu et al. (2008), since a more 

rigorous monetary regime is found to expand (shrink) the interval over which the quality of 

institutions is maximum (minimum), by affecting the two thresholds defining the levels of 

low and high costs of reforms, which are endogenous in our model. Consequently, we present 

strong proofs in favor of a positive effect of inflation targeting regimes on the quality of 

institutions. Our empirical study, based on recently used econometric methods for assessing 

the performance of IT, confirms these theoretical results. Effectively, despite not acting as a 

precondition for IT adoption in the group of developing countries we considered, the quality 

of institutions is found to have significantly increased following IT adoption, a result which 

remains remarkably robust to numerous alternative specifications. 

 Compared to the traditional view, our findings are therefore against a certain suspicion 

regarding the capacity of monetary regimes, designed to lower inflation, to enforce 

institutions in emerging and developing countries.32 In our model, on the opposite, such 

inflation-fighting policies can generate incentives for the Government to enforce institutions, 

in order to raise revenues other than seigniorage to finance public spending. This result finds 

empirical support in the work of Al-Marhubi (2000), or Blackburn et al. (2008), emphasizing 

a strong positive correlation between inflation and several corruption indexes. 

 From a broader standpoint, the debate over the capacity of a monetary regime to 

enforce institutions in emerging or developing countries joins the discussions over the 

introduction of the Euro and the role of the unique currency in the convergence process of the 

European Monetary Union Countries. Back then, the dilemma consisted of exploring whether 

                                                 
32 The focus was exclusively on the extent to which institutions are a precondition for monetary reforms (see, for 
example, Amato & Gerlach, 2002, Carare, Schaechter & Stone, 2002, or Jonas & Mishkin, 2005). 
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putting in place a monetary regime (the EMU) could lead to the convergence of institutions, 

or if a certain convergence was a prerequisite. Our results do not offer a single answer to this 

question: for the monetary regime to enforce institutions, economies must have some initial 

“institutional capital”, and the costs of reform (or the “political context”) should not be 

dissuasive. However, a more rigorous monetary regime can turn an existing political context 

less dissuasive for the Government, and create incentives to start institutional reforms. 

 Nevertheless, these conclusions should be considered with caution, because several 

ignored variables can interfere in the link between the monetary regime and institutions, as for 

example public debt, market imperfections and/or expectations. Moreover, establishing an 

inflation targeting mechanism probably requires a favorable “politico-institutional context”, 

and the determination of the optimal inflation rate can be subject to difficult negotiations with 

Governments. This calls for the need of pursuing the analysis concerning the threshold effects 

exerted by the political context in a more sophisticated model, in which inflation would be 

determined by a bargaining game between the government and the central bank. In addition, 

future work should extend the mechanism through which an emerging or developing economy 

could anchor its exchange rate (through exchange rate pegs or currency boards, for example) 

in order to reach the desirable inflation rate. 
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APPENDICES 

Appendix 1 

Appendix 1.1. Developing Countries Inflation Targeters along with their starting dates 

Countries 
Soft IT: 

Default starting dates 

Full-Fledged IT: 

Conservative starting dates 

Chile January 1991 August 1999 
Israel January 1992 June 1997 

Czech Republic January 1998 January 1998 
South Korea April 1998 April 1998 

Poland September 1998 September 1998 
Mexico January 1999 January 2001 
Brazil June 1999 June 1999 

Colombia September 1999 October 1999 
Philippines January 2002 January 2002 

South Africa February 2000 February 2000 
Thailand May 2000 May 2000 
Hungary June 2001 August 2001 

Peru January 2002 January 2002 
Slovak Republic January 2005 January 2005 

Guatemala January 2005 January 2005 
Indonesia July 2005 July 2005 
Romania August 2005 August 2005 
Turkey January 2006 January 2006 
Serbia September 2006 September 2006 
Ghana January 2007 January 2007 

Source: Rose (2007) and Roger (2009). Note that Slovak Republic abandoned IT in 2009 and joined the euro area. 

 
 
Appendix 1.2. Country List 

Treatment Group Control group  

Brazil Poland Algeria Georgia Morocco 

Chile Romania* Argentina Hong Kong, China Paraguay 

Colombia Slovak Republic* Belarus Iran Russia 

Czech Republic South Africa Bulgaria Jamaica Singapore 

Guatemala* South Korea Cape Verde Jordan Slovenia 

Hungary Thailand China Kazakhstan Syria 

Indonesia* Turkey* Costa Rica Latvia Trinidad & Tobago 

Israel Serbia+ Croatia Lebanon Tunisia 

Mexico Ghana+ Dominican Republic Lithuania Ukraine 

Peru  Egypt Macedonia Uruguay 

Philippines  Estonia Mauritius Venezuela 

* ITer that was not ITer in Lin & Ye (2009) yet; + countries absent in Lin & Ye (2009) sample. 
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SUPPLEMENTARY MATERIAL (for Referees and to be published on the website of the Review, if possible) 
 
Appendix A 

Appendix A.1. Sources and definitions of data 

Characteristics  

Variables 

 

Definition 

 

Data sources Role  Expected 

sign 

Explanations 

 
 
Quality of Institutions (QI) 
 
 
 
 
 
 
Bureaucracy Quality 
 
 
 
 
 
Law and Order 
 
 
 
 
 
 
Control of corruption 

Synthetic index of Institutional 
Quality: arithmetic mean of ICRG 
indices of Bureaucracy Quality, Law 
and Order, and Control of Corruption. 
The higher the index, the higher the 
institutional quality. 
 
 
Index of the institutional strength and 
quality of the bureaucracy, ranging 
from 0 to 4. The higher the index, the 
stronger the quality of the bureaucracy. 
 
Index assessing the strength and the 
impartiality of the legal system, as well 
as the popular observance of the law. 
The index ranges from 0 to 6, with a 
higher value of the index reflecting a 
higher institutional quality. 
 
Index assessing the control of 
corruption within the political system. 
It ranges from 0 to 6, with a higher 
value of the index reflecting a better 
control of corruption 

 
 
 
 
 

 
 
 

 
 
 
 

Authors’ calculations 
based on International 
Country Risk Guide 
(ICRG, 2009) data. 

 
Dependent 

Variable in the 
estimate of the 

Treatment effect 
 
 
 
 
 
 
 

Sub-
components of 

the aggregate QI 
index 

  

 
 
Full-Fledged IT 
 
 
 
 

Binary variable taking the value 1 if in 
a given year a country operates 
formally under IT, zero otherwise. 
When we use the conservative starting 
dates of IT, we refer to full-fledged IT. 
 
Binary variable taking the value 1 if in 

 
 

Rose (2007) and Roger 
(2009) 

 
 
 

 

Treatment 
Variable in the 
estimate of the 

Treatment effect 
 
 

 
 
 

(+) 
 
 
 

 
 
 

See the theoretical model 
 
 
 



 2 

Soft IT a given year a country operates 
informally under IT, zero otherwise. 
When we use the default starting dates 
of IT, we refer to soft IT. 

Rose (2007) and Roger 
(2009) 

Treatment 
Variable in the 
estimate of the 

Treatment effect  

 
(+) 

 
See the theoretical model 

 
Lagged QI 

 
Lagged value (one year) of the QI 
index 

 
Authors’ calculations 

 
Ambiguous 

à priori 

(+): a high lagged QI can reflect a better capacity to 
implement credibly IT 
(-): a country can adopt IT to improve the quality of its 
institutions via a “tie its own hands” strategy 

Inflation Rate Annual growth rate of average CPI World Economic 
Outlook (WEO, 2010) 

(-) 
A country should adopt IT when its inflation rate is at 
reasonably low level 

Real per capita GDP Real per capita output. Proxy for the 
level of economic development 

World Development 
Indicators (WDI, 2010) 

 
(+) 

Countries with higher per capita GDP (proxy for economic 
development) have a high initial credibility, so that they 
can more easily commit to IT 

Trade openness  (Imports + Exports) / GDP Penn World Table 
(PWT.6.3) 

(-) 
It becomes more difficult to have an effective monetary 
policy with a higher degree of openness 

 
 
Tax revenues 

 
 
Total general government revenue 
from taxes, as GDP % 

 
IMF Government 

Financial Statistics 
(GFS, 2007) 

 
 

Ambiguous 
à priori 

(+): Higher tax revenues lead to a sound fiscal position, 
which should be a precondition for adopting IT credibly. 
(-): in the practice, it has been found that most Inflation 
Targeters did not meet the fiscal discipline precondition at 
the starting date of their IT.  

Average Years of Primary 
Schooling 

Average number of years of  primary 
schooling for the population aged 15 
and above 

 
Barro & Lee (2010) 

 
(+) 

IT success requires a well educated population, able to 
read the regular communications of the central bank on its 
website and on the press media.  

 
English language 

Binary Variable taking the value 1 if a 
country has English as its official 
language, zero otherwise 

 
Authors’ compilation 

 
(+) 

Countries sharing the same language, due to the pairs or 
spillover effects, can very likely choose adopting IT  

Exchange Rate Flexibility 

Variable ranging between 1 and 15, 
and measuring the degree of flexibility 
of a country’s exchange rate regime. 
The higher the value, the more flexible 
the exchange rate regime 

Ilzetzki, Reinhart & 
Rogoff (2010) 

 
(+) 

 
A flexible exchange rate is a precondition for a successful 
IT adoption 

Executive Constraints 

Index referring to the decisions rules, 
i.e. the institutionalized constraints on 
the decision-making power of chief 
executives, whether individuals or 
collectivities. The higher the index, the 
more constrained the decision-making 
power 

 
 

The QOG Institute 
Quality of Government 

(2007) 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

Covariates 
in the probit 
model for IT 

adoption 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

(+) 

 
 
If policymakers are already experiencing constraints on 
their actions, it will be easier for them to conform to IT, 
which implies hard constraints on the transparency and the 
accountability of the central bank 
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Appendix A.2. Descriptive Statistics 

Variables Obs. Mean Std. Dev. Min. Max. 

Quality of Institutions 1016 2.863 0.853 0.556 5 
Law and Order 1016 3.522 1.282 1 6 
Quality of Bureaucracy 1016 2.143 0.902 0 4 
Control of Corruption 1016 2.923 1.087 0 6 
Full-Fledged IT 1483 0.086 0.280 0 1 
Soft IT 1483 0.096 0.294 0 1 
Inflation 1253 59.93 338.3 -3.959 7481.7 
Real per Capita GDP 1282 8461.1 5261.9 1133.2 44618.9 
Trade Openness 1282 77.82 54.07 10.09 456.6 
Exchange Rate Flexibility 1259 9.294 3.633 1 15 
Tax Revenue 861 24.06 8.508 3 53.1 
Average Years of Primary Schooling 1259 4.408 1.724 0.697 8.997 
English Language 1455 0.135 0.341 0 1 
Executive Constraints 1253 2.535 13.97 -88 7 
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Appendix B 

 
Appendix B.1. Probit estimates of the propensity scores (Default Starting Dates) 

Dependent Variable : Inflation Targeting (Default Starting Dates) 

 

[1] 

 

[2] 

 

[3] 

 

[4] 

 

Post-1990 

[5] 

Excluding  

CEEC 

[6] 

Excluding  

New ITers  

[7] 

No hyper-

inflation  

[8] 

Lagged QI -0.460*** -0.606*** -0.582*** -0.561*** -0.464*** -0.483*** -0.643*** -0.556*** 

 (0.129) (0.142) (0.143) (0.153) (0.158) (0.157) (0.163) (0.153) 

Lagged Inflation -0.099*** -0.091*** -0.088*** -0.096*** -0.089*** -0.101*** -0.098*** -0.095*** 

 (0.014) (0.015) (0.015) (0.016) (0.016) (0.0177) (0.017) (0.017) 

Lagged Tax Revenues -0.022** -0.052*** -0.056*** -0.054*** -0.054*** -0.052*** -0.076*** -0.054*** 

 (0.011) (0.013) (0.013) (0.015) (0.015) (0.018) (0.018) (0.015) 

Log of Real per capita GDP 1.645*** 1.409*** 1.311*** 1.198*** 1.161*** 1.325*** 1.681*** 1.185*** 

 (0.198) (0.222) (0.225) (0.260) (0.259) (0.309) (0.301) (0.260) 

Trade Openness -0.010*** -0.009*** -0.008*** -0.006** -0.006*** -0.007*** -0.007*** -0.006** 

 (0.002) (0.002) (0.002) (0.002) (0.002) (0.003) (0.002) (0.002) 

Exchange Rate Flexibility 0.241*** 0.281*** 0.297*** 0.286*** 0.291*** 0.239*** 0.309*** 0.287*** 

 (0.031) (0.034) (0.035) (0.038) (0.038) (0.040) (0.041) (0.038) 

Avg. Years of Primary Schooling  0.405*** 0.443*** 0.246** 0.212** 0.033 0.326*** 0.248** 

  (0.082) (0.085) (0.103) (0.104) (0.151) (0.111) (0.103) 

English Language   -0.477** -0.529** -0.437* -0.332 -0.635** -0.535** 

   (0.235) (0.236) (0.244) (0.275) (0.250) (0.237) 

Executive Constraints    0.420*** 0.427*** 0.453*** 0.415*** 0.414*** 

    (0.098) (0.099) (0.101) (0.107) (0.098) 

Constant -14.46*** -13.54*** -13.00*** -13.69*** -13.54*** -13.79*** -17.87*** -13.57*** 

 (1.570) (1.764) (1.771) (2.163) (2.160) (2.364) (2.614) (2.164) 

Number of observations 667 636 636 636 559 537 636 588 

Pseudo R2 0.426 0.485 0.492 0.542 0.529 0.539 0.571 0.527 
Note: robust standard errors are reported in brackets. *, **, and *** indicate the significance level of 10%, 5%, and 1%, respectively. 
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Appendix B.2. Matching Results using the Default Starting Dates 

 

Dependent Variable :  

Quality of Institutions (QI) 
Nearest- Neighbor Matching Radius Matching 

Local Linear 
Regression 
Matching 

Kernel 
Matching 

 1=N  2=N  3=N  01.0=R  05.0=R  1.0=R    

 

Treatment Effect of IT on QI, using the Default starting dates 

         

[1]: ATT 0.179* 0.363*** 0.322*** 0.050 0.235** 0.322*** 0.307*** 0.249** 
 (0.094) (0.113) (0.109) (0.124) (0.111) (0.102) (0.099) (0.099) 
Number of Treated Obs. 116 116 116 75 106 116 116 110 
Number of Controls Obs. 551 551 551 551 551 551 551 551 
Total Observations (Obs.) 667 667 667 626 657 667 667 661 

Robustness Checks 
 

[2]: Adding Average Years of Primary Schooling 0.165* 0.119 0.139* 0.121 0.164* 0.134** 0.163** 0.166** 
 (0.086) (0.110) (0.073) (0.114) (0.095) (0.066) (0.079) (0.079) 
[3]: Adding English Language 0.253* 0.270** 0.225* 0.249* 0.211** 0.237** 0.220** 0.214** 
 (0.132) (0.130) (0.123) (0.131) (0.097) (0.096) (0.088) (0.093) 
[4]: Adding Executive Constraints 0.392* 0.472** 0.519*** 0.248 0.428** 0.413*** 0.489*** 0.417*** 
 (0.212) (0.187) (0.198) (0.167) (0.169) (0.157) (0.167) (0.159) 
[5]: Post-1990 period 0.381* 0.456** 0.513** 0.208 0.314** 0.295** 0.309* 0.328** 
 (0.218) (0.200) (0.229) (0.173) (0.158) (0.148) (0.169) (0.157) 
[6]: Excluding CEEC 0.300* 0.386** 0.458** 0.276* 0.303* 0.348** 0.547*** 0.312** 
 (0.157) (0.193) (0.217) (0.145) (0.159) (0.152) (0.164) (0.158) 
[7]: Excluding New ITers 0.372** 0.380** 0.384** 0.347** 0.336** 0.326** 0.334** 0.358*** 
 (0.176) (0.176) (0.156) (0.169) (0.154) (0.139) (0.140) (0.139) 
[8]: No hyperinflation episodes 0.391* 0.492** 0.536*** 0.354** 0.431*** 0.413*** 0.475*** 0.423*** 
 (0.210) (0.203) (0.181) (0.164) (0.157) (0.132) (0.167) (0.141) 
[9]: Excluding de Facto Peg 0.231* 0.298** 0.313*** 0.109 0.258*** 0.335*** 0.309*** 0.255** 
 (0.125) (0.122) (0.111) (0.122) (0.0852) (0.0917) (0.0869) (0.110) 
[10]: Excluding de Facto Peg, CBs and NSLT) 0.314** 0.336*** 0.333*** 0.176 0.326*** 0.348*** 0.328*** 0.328*** 
 (0.138) (0.110) (0.099) (0.114) (0.111) (0.104) (0.095) (0.102) 

Note: bootstrapped standard errors (via 500 replications) in brackets. *, **, and *** indicate the significance level of 10%, 5%, and 1%, respectively. CBs and NSLT stand for 
Currency Boards and No Separate Legal Tender respectively. 
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Appendix C 

 
Appendix C.1. Logit estimates of the Propensity scores 

Dependent Variable : Inflation Targeting (Conservative Starting Dates) 

 [1] [2] [3] [4] 

Post-1990 

[5] 

Excluding 

CEEC 

[6[ 

Excluding 

New ITers 

[7] 

No hyper-

inflation 

[8] 

Lagged QI -1.138*** -1.475*** -1.410*** -1.349*** -1.275*** -1.187*** -1.481*** -1.341*** 

 (0.255) (0.289) (0.289) (0.305) (0.310) (0.317) (0.323) (0.305) 

Lagged Inflation -0.279*** -0.277*** -0.263*** -0.271*** -0.261*** -0.318*** -0.287*** -0.271*** 

 (0.039) (0.042) (0.041) (0.043) (0.043) (0.053) (0.046) (0.043) 

Lagged Tax Revenues -0.033 -0.092*** -0.100*** -0.092*** -0.090*** -0.115*** -0.115*** -0.092*** 

 (0.020) (0.026) (0.027) (0.030) (0.030) (0.037) (0.032) (0.029) 

Log of Real per capita GDP 2.942*** 2.435*** 2.358*** 2.036*** 1.992*** 2.702*** 2.542*** 2.022*** 

 (0.408) (0.450) (0.455) (0.513) (0.509) (0.649) (0.558) (0.513) 

Trade Openness -0.017*** -0.016*** -0.013*** -0.010** -0.010** -0.014*** -0.011** -0.010** 

 (0.003) (0.003) (0.003) (0.005) (0.005) (0.005) (0.004) (0.005) 

Exchange Rate Flexibility 0.500*** 0.581*** 0.607*** 0.561*** 0.559*** 0.482*** 0.587*** 0.563*** 

 (0.066) (0.073) (0.075) (0.080) (0.079) (0.084) (0.084) (0.080) 

Avg. Years of Primary Schooling  0.806*** 0.854*** 0.523*** 0.490** -0.214 0.639*** 0.525*** 

  (0.165) (0.170) (0.201) (0.201) (0.310) (0.214) (0.201) 

English Language   -0.899* -0.906* -0.837* -0.007 -1.022** -0.913* 

   (0.483) (0.477) (0.481) (0.574) (0.511) (0.477) 

Executive Constraints    0.686*** 0.675*** 0.858*** 0.641*** 0.674*** 

    (0.184) (0.185) (0.206) (0.192) (0.185) 

Constant -25.39*** -23.08*** -22.99*** -22.81*** -22.44*** -25.27*** -26.91*** -22.66*** 

 (3.283) (3.626) (3.694) (4.305) (4.258) (5.001) (4.759) (4.294) 

Number of observations 667 636 636 636 559 537 636 588 

Pseudo R2 0.462 0.525 0.531 0.568 0.548 0.581 0.592 0.554 
Note: robust standard errors are reported in brackets. *, **, and *** indicate the significance level of 10%, 5%, and 1%, respectively. 
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Appendix C.2. Matching Results using a Logit Model for Estimating the Propensity scores (Conservative Starting Dates) 

 

Dependent Variable :  

Quality of Institutions (QI) 

Nearest- Neighbor Matching 
Radius 

Matching 

Local Linear 
Regression 
Matching 

Kernel 
Matching 

  1=N  2=N  3=N  01.0=R  05.0=R  1.0=R    

 

Treatment Effect of IT on QI, using the Conservative starting dates 

         

[1]: ATT 0.335*** 0.292** 0.242* 0.069 0.213** 0.318*** 0.288*** 0.231** 
 (0.127) (0.126) (0.127) (0.141) (0.0985) (0.102) (0.109) (0.099) 
Number of Treated Obs. 103 103 103 58 98 103 103 101 
Number of Controls Obs. 564 564 564 564 564 564 564 564 
Total Observations (Obs.) 667 667 667 622 662 667 667 665 

Robustness Checks 
 

[2]: Adding Average Years of Primary Schooling 0.199* 0.231* 0.232** 0.138 0.235** 0.238*** 0.189** 0.221** 
 (0.104) (0.130) (0.102) (0.146) (0.102) (0.0920) (0.0865) (0.104) 
[3]: Adding English Language 0.184 0.235* 0.218* 0.0335 0.260*** 0.249** 0.196** 0.235** 
 (0.133) (0.128) (0.123) (0.156) (0.0974) (0.109) (0.095) (0.110) 
[4]: Adding Executive Constraints 0.407* 0.511** 0.485** 0.282* 0.437*** 0.442*** 0.459*** 0.476*** 
 (0.215) (0.222) (0.217) (0.169) (0.164) (0.167) (0.156) (0.167) 
[5]: Post-1990 period 0.520*** 0.601*** 0.539*** 0.349** 0.401* 0.403** 0.433** 0.448*** 
 (0.190) (0.196) (0.183) (0.169) (0.212) (0.171) (0.177) (0.155) 
[6]: Excluding CEEC 0.390* 0.522** 0.508** 0.0853 0.362** 0.335* 0.422** 0.408** 
 (0.205) (0.248) (0.221) (0.244) (0.179) (0.171) (0.186) (0.183) 
[7]: Excluding New ITers 0.454** 0.521** 0.461** 0.129 0.385** 0.422** 0.402** 0.423** 
 (0.202) (0.232) (0.220) (0.196) (0.169) (0.177) (0.165) (0.184) 
[8]: No hyperinflation episodes 0.367* 0.501** 0.469** 0.257 0.442*** 0.448*** 0.453*** 0.478*** 
 (0.203) (0.231) (0.211) (0.157) (0.170) (0.171) (0.148) (0.174) 

Note: bootstrapped standard errors (via 500 replications) in brackets. *, **, and *** indicate the significance level of 10%, 5%, and 1%, respectively. 
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Appendix D. The problem of unobserved heterogeneity 

The underlying idea is straightforward. Let us consider that the decision to adopt IT is determined 

not only by a vector of observable covariates ( X ), as this was the case so far, but also by 

unobservable covariates u , scaled so that 10 ≤≤ u . Consequently, the probability of adopting IT 

becomes 

uXuXITP i γβ +=== ),/1(Pr        (D1) 

Recall that the odds for a country to adopt IT are defined by the ratio PP −1/ . Accordingly, for a 

matched pair of countries i  and j , the odds ratio is 
)1/(

)1/(

jj

ii

PP

PP

−

−
, which, if assuming a logistic 

distribution, can be rewritten as following 

)(

)(

)1/(

)1/(

j

ii

jj

ii

uXjexp

uXexp

PP

PP

γβ

γβ

+

+
=

−

−
       (D2) 

Given that countries i  and j  are matched on the basis of their observable covariates ( X ), it 

follows that ji XX = , which simplifies the odds ratio to )]([ ji uuexp −γ . Given the bounds 

placed on u , it results the odds ratio is also bounded as follows 

γ

γ
γ euuexp

e
ji ≤−≤ )]([

1
        (D3) 

A given value of γ  will therefore set the extent to which a difference in the probability of IT 

adoption between countries i  and j , namely any deviation from the “free of hidden bias” case, 

may be attributable to the unobservable heterogeneity. 

From the foregoing, it emerges two cases where the odds ratio is equal to 1, implying that 

the probability of IT adoption is free of a hidden bias: (i) the unobserved heterogeneity plays no 

role on the QI, that is 0=γ , or (ii) the unobserved covariates are not different ( ji uu = ). The 

influence of the unobserved characteristics is active when γ
e  takes values different from 1. Thus, 

ke =γ  indicates that two countries which are similar in terms of their observable characteristics 

could differ in their odds of adopting IT by as much as a factor of k . 

For each value of γ
e , the Rosenbaum Bounds calculate the significance level of the null 

hypothesis that the ATT is equal to zero. By so doing, one can identify the point at which the 

hidden bias causes us to question our findings. The higher the level of cut-off point, the stronger 

the relationship between IT adoption and the QI. 
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Appendix E. The effect of IT on QI when excluding Peg Exchange Rate Regimes from the 

Control Group (Conservative IT Starting Dates) 

Table E1 presents the composition of the Control Group according the Exchange Rate Regime 
(ERR) classification reported by Ilzetzki, Reinhart & Rogoff (2010). 

Table E1: Ilzetzki, Reinhart and Rogoff (IRR, 2010) classification of ERR 

Codes Fine classifications Coarse classification 
1 No separate legal tender 
2 Pre announced peg or currency board arrangement 
3 Pre announced horizontal band that is narrower than or equal to +/-2% 
4 De facto peg 

Peg 

5 Pre announced crawling peg 
6 Pre announced crawling band that is narrower than or equal to +/-2% 
7 De factor crawling peg 
8 De facto crawling band that is narrower than or equal to +/-2% 
9 Pre announced crawling band that is wider than or equal to +/-2% 

10 De facto crawling band that is narrower than or equal to +/-5% 
11 Moving band that is narrower than or equal to +/-2% (i.e. it allows for 

both appreciation and depreciation over time)  

Intermediate 

12 Managed floating 
13 Freely floating 

Floating  

14 Freely falling 
15 Dual market in which parallel market data is missing 

Other 

 
Table E2. The composition of the Control Group based on IRR’s classification of ERR 

Fine Coarse [1] [9] [1] 

no separate Yes Yes No 

peg or currency board Yes Yes No 

horizontal band - - - 

defacto peg 

Peg 

Yes No No 

crawling peg 

crawling band 

defacto cp 

defacto cb 

wider cb 

defacto cb narrower 

moving band 

Intermediate 

managed float 

freely floating 
Floating 

freely falling 
dual market 

Other 

Yes 

 
The episodes of Peg ERR from our database are the following: 
 
No separate legal tender: Slovenia (2007) 
Pre-announced peg or currency board arrangement: Argentina (1985, 1991-2001); Bulgaria 
(1997-2007); Estonia (1993-2007); Guatemala (1984); Hong Kong (1984-2007); Jamaica (1990); 
Jordan (1984-88); Lebanon (1993-2007); Lithuania (1995-2001); Poland (1989). 
Pre-announced horizontal band that is narrower than or equal to +/-2%: No country 
De facto peg: China (1994-2007); Jordan (1996-2007); Lithuania (2002); Mexico (1992-1993); 
Macedonia (2001-2007); Philippines (1995-1996); Slovenia (2004-2006); Thailand (1984-1997); 
Ukraine (2000-2007). 
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Table E3. Probit estimates of the propensity scores (excluding Peg ERR from the Control Group) 

Dependent Variable : IT (Conservative Starting Dates) 

 [1] [9] [10] 

Lagged QI -0.639*** -0.630*** -0.589*** 

 (0.139) (0.140) (0.141) 

Lagged Inflation -0.143*** -0.144*** -0.147*** 

 (0.019) (0.019) (0.020) 

Lagged Tax Revenue -0.016 -0.016 -0.021* 

 (0.011) (0.011) (0.011) 

Log of Real per capita GDP 1.446*** 1.435*** 1.491*** 

 (0.198) (0.198) (0.202) 

Trade Openness -0.008*** -0.008*** -0.009*** 

 (0.001) (0.002) (0.002) 

Exchange Rate Flexibility 0.261*** 0.248*** 0.214*** 

 (0.033) (0.035) (0.040) 

Constant -12.46*** -12.22*** -12.30*** 

 (1.549) (1.559) (1.570) 

Number of observations 667 620 583 

Pseudo R2 0.445 0.434 0.427 

Note: robust standard errors in brackets. *, **, and *** indicate the significance level of 10%, 5%, and 1%, respectively. 
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Appendix F. The effect of IT on QI when excluding Peg Exchange Rate Regimes from the 

Control Group (Default IT Starting Dates) 

 
Table F. Probit estimates of the propensity scores: (excluding Peg ERR from the Control Group) 

Dependent Variable : IT (Default Starting Dates) 

 [1] [9] [10] 

Lagged QI -0.460*** -0.451*** -0.397*** 

 (0.129) (0.130) (0.132) 

Lagged Inflation -0.099*** -0.099*** -0.102*** 

 (0.014) (0.014) (0.015) 

Lagged Tax Revenue -0.022** -0.021** -0.029** 

 (0.010) (0.011) (0.011) 

Log of Real per capita GDP 1.645*** 1.633*** 1.715*** 

 (0.198) (0.198) (0.204) 

Trade Openness -0.010*** -0.0101*** -0.011*** 

 (0.001) (0.001) (0.002) 

Exchange Rate Flexibility 0.241*** 0.229*** 0.189*** 

 (0.031) (0.032) (0.037) 

Constant -14.46*** -14.25*** -14.45*** 

 (1.570) (1.579) (1.602) 

Number of observations 667 620 583 

Pseudo R2 0.426 0.412 0.407 

Note: robust standard errors in brackets. *, **, and *** indicate the significance level of 10%, 5%, and 1%, respectively. 

 


