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On the speed of economic reform: Tale of the tortoise and 
the hare 
 
 
Tiivistelmä 
 
Tässä työssä tarkastellaan, kuinka talousuudistusten vauhti ja talouskasvu vaikuttavat toi-
siinsa. Estimoitavana on kolmen yhtälön systeemi, jossa talouskasvu, uudistusten vauhti 
sekä suorat sijoitukset määräytyvät yhtäaikaisesti. Uudistukset vaikuttavat kasvuun nega-
tiivisesti, kun ne tehdään, mutta myöhemmin niiden vaikutus kääntyy positiiviseksi. Lisäk-
si uudistukset houkuttelevat ulkomaisia suoria sijoituksia. Jos maa peruuttaa uudistuksiaan, 
talouskasvu hidastuu. Työssä käytetään estimoitua mallia nopeiden ja hitaampien uudistus-
ten vaikutusten simulointiin. Tällainen simulaatio on mahdollinen ainoastaan, jos etukäteen 
on epävarmaa, kumpi uudistustahti valitaan. Tulokset osoittavat, että suhteellisen pienikin 
todennäköisyys uudistusten peruuttamiselle tekee hitaasta uudistustahdista hyvinvoinnin 
kannalta paremman. Tämä tulos on vielä voimakkaampi, jos uudistuksista päättävät poliiti-
kot välittävät enemmän lyhyen aikavälin tapahtumista kuin pitkän aikavälin kehityksestä. 
Jos äänestäjät toisaalta ovat samalla tavalla likinäköisiä, nopea uudistustahti on todennä-
köisempi. 
 
Asiasanat: uudistukset, gradualismi, big bang, suorat sijoitukset, talouskasvu  
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Abstract
We analyse how the choice of reform speed and economic growth

affect one another. We estimate a system of three equations where
economic growth, economic reform and FDI are jointly determined.
New reforms affect economic growth negatively, whereas the level of
past reform leads to higher growth and attracts FDI. This means that
the immediate adjustment cost of new reforms is counterbalanced by
a future increase in FDI inflows and higher future growth through
a higher level of past reform. Reform reversals contribute to lower
growth. We use the model to simulate the impact of big bang reform
and gradualist reform on economic growth. This is only meaningful in
the presence of reform reversals, which requires aggregate uncertainty
about the appropriate reform path. Using the coefficients from the
empirical model, we find that even relatively small ex ante reversal
probabilities suffice to tilt the balance in favour of gradualism. The
case for gradualism gains strength if policymakers are short-sighted,
but weakens if voters are myopic.
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1 Introduction

The optimal speed of policy reform has long been a subject of heated de-

bate. The World Bank (WB), and even more so the International Monetary

Fund (IMF), championed swift reform. Indeed, quick reform was sometimes

a condition placed on receiving governments to qualify for short-term stand-

by agreements. Yet, the crises of the last ten years have shaken the belief

in quick reform and the wisdom of quick and unconditional capital account

liberalisation, for example, has been shown not to be without its problems.

This has brought home the message that the reform speed may be more

important than once thought. It is now widely recognized that successful

capital account liberalization requires at least a well-established and sta-

ble domestic financial market. The experience of developing and emerging

market economies has stressed with increasing success that gradual reform

might be preferable to shockwise reform.

That said, there is disturbingly little evidence on the specific relation

between reform and growth, as noted by Skogstad and Everhart (2001).

While they study a set of developing countries and find empirical indica-

tions that the sequence and the magnitude of policy reform is related to

economic growth, we go one step further by looking at the interaction be-

tween economic reform, economic growth and FDI. This approach allows us

to disentangle some of the mechanisms through which reform affects growth.

Rather than analyzing the traditional set of developing countries, therefore,

we focus on a panel of 25 transition countries, which exhibit large differ-

ences in reform speed and experience substantial, but volatile, inflows of

FDI. These characteristics make them ideally suited for studying the im-

pact of the reform speed on economic growth, and specifically, the relation

between reform speed, FDI and growth.

The debate on the speed of economic reform has been around since the

start of transition, when the economic profession was called upon for pol-

icy advice. Two broad streams of thought emerged. In one camp were the

shock therapists, advocating radical reforms and rapid transformation. In

the other were gradualists calling for a more cautious, piecemeal approach to

2



reform. Roland (2000) brings some of the theoretical work together and de-

velops different models of transition. He shows that gradualism dominates

a big bang strategy with respect to welfare in the presence of aggregate

uncertainty and reversal costs. The empirical growth-in-transition litera-

ture initially neglected the cost of reform reversals. The standard empirical

framework even imposed a short-lived positive effect of a reversal (see among

others Åslund et al., 1996; De Melo et al., 1996; Fischer et al., 1996a,b; De

Melo et al., 1997; Krueger and Ciolko, 1998; Berg et al., 1999; Heybey and

Murrell, 1999; Falcetti et al., 2002). This starkly contrasts with theory and

with the stylized fact that most policymakers did not opt for big bang poli-

cies. Merlevede (2003) argues that reversals are costly, and stresses the need

to bring the empirical literature back into line with theory and stylized facts.

This paper contributes to reform studies in two ways. First, the inter-

action of growth, reform and FDI has been largely neglected. We therefore

address the potential endogeneity of FDI and reform efforts in the growth

equation by estimating a 3SLS-system with growth, reform and FDI as de-

pendent variables allowed to influence each another contemporaneously. Sec-

ond, the estimated coefficients of this more general model are employed to

investigate the effect of a reform reversal on economic growth for an average

transition country following a big bang or gradualist reform path. This al-

lows us to draw conclusions on the choice between gradualism and big bang

in the real world. We find that, for an average transition country, gradual-

ism is a more likely choice than big bang. We also show how political cycles

and voter myopia may influence the policymaker’s choice between big bang

and gradualism.

In the next section, we build and estimate the econometric model. Sec-

tion 3 simulates and discusses the economic effects of big bang and gradu-

alism in the presence of reform reversals. Section 4 provides policy implica-

tions and concludes.

3



2 Reform Speed, Growth and FDI

2.1 Methodological approach

In our view of the world, reform choices are the result of a politically con-

strained decision process affected by economic variables. They are not inde-

pendent decisions (see Campos and Coricelli, 2002). The failure to consider

the feedback of growth and initial conditions on reform will bias the es-

timated impact of reform on growth. Equivalently, FDI is an important

determinant of economic growth, but may in turn be influenced by eco-

nomic growth and reform. As reform, FDI and growth may be endogenous

to one another, we estimate a system of three simultaneous equations, where

economic growth, economic reform and FDI are jointly determined.

As regards the growth and reform regressions, the literature on empirical

growth in transition has employed three categories of explanatory variables:

macroeconomic stabilization, initial conditions and policy reform. Macro-

economic stabilization in the form of consumer price stabilization, which

is often achieved through an exchange rate peg or budgetary discipline, is

found to be beneficial to economic growth. Initial conditions account to a

substantial degree for the variation in economic performance at the start

of transition, but their importance diminishes over time. Finally, policy re-

form brings economic growth through improved allocative efficiency. Most

authors agree that the lagged level, or “stock,” of reform has a robust pos-

itive impact on growth and that new reforms have a negative impact on

economic growth, albeit not necessarily significant. In general, the level of

reform, measured by a reform index RI, enters the growth equation in the

following way: αRIt + βRIt−1, where we expect α < 0, β > 0 and |α| < β.

Rewriting this expression as α∆RIt + (α+ β)RIt−1, reveals that new re-

forms (∆RIt) entail an immediate adjustment cost in terms of lower growth

but also bring future positive (|α| < β) growth through the higher stock of

reform (RIt−1). But if α < 0, a reform reversal (∆RIt < 0) generates an

instantaneous positive effect on growth, slowing growth only the following

year through a lower stock of reform. This is precisely the conundrum seen

in the discussion of early growth in transition: the positive effect of rever-

4



sals in empirical studies contradicts the theoretical literature, which requires

costly reversals in order to justify retaining gradualism as a policy option.

Following Merlevede (2003), we therefore allow reform reversals a separate

coefficient in the growth equation.

Although FDI is of particular importance to developing countries, its

joint relation with growth and reform has remained largely unstudied. The

recent growth literature highlights the dependence of growth rates on the

state of domestic technology relative to the rest of the world. In a typical

model of technology diffusion, the rate of economic growth of a backward

country depends on the extent of adoption and implementation of new tech-

nologies already in use in leading countries (Borensztein et al., 1998). FDI is

a crucial channel for developing countries to generate technology spillovers.

Although there is ample theoretical work on the relation between FDI and

economic growth, empirical confirmation has been scant. Borensztein et

al. (1998) show that the effect of FDI is conditional on a sufficient level of

absorptive capacity. In contrast to the result of Borensztein et al. (1998),

Lensink and Morrissey (2001) find a consistent positive impact of FDI and a

negative impact of the volatility of FDI on economic growth. They find that

the positive effect is not sensitive to other variables. Bengoa and Sanchez-

Robles (2003) explore the relationships between FDI, economic freedom and

economic growth for a panel of Latin American countries, finding that eco-

nomic freedom increases FDI inflows (as percentage of GDP) and that both

economic freedom and FDI have a positive impact on growth. Part of the im-

pact of economic freedom on growth is therefore indirect as it comes through

increased FDI inflows. Campos and Kinoshita (2002) argue that transition

provides a good context to test the effects of FDI. Transition countries typi-

cally started their transitions far from the technological frontier, but, unlike

most developing countries, with an industrial structure in place and a rel-

atively educated labour force. This makes the transition countries more

receptive to technology diffusion by means of FDI. Campos and Kinoshita

(2002) find a significant positive impact of FDI on economic growth that

is not conditional on any level of human capital, but they do not consider

possible interactions with economic reform.
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2.2 Data and empirical framework

We estimate specification (1) below:

∆GDPi,t = αi + α1RIi,t + α2RIi,t−1 + α3RIi,t−1∆RIi,tDi,t

+α4tIC1 + α5tIC2 + α6GGBi,t + α7fdii,t + εi,t

RIi,t = βi + (β1 + β2Di,t)∆GDPi,t + β3∆GDPi,t−1 (1)

+β4FSi,t + β5tIC1 + β6tIC2 + β7fdii,t + ηi,t

fdii,t = γi + γ1∆GDPi,t + γ2∆GDPi,t−1 + γ3t

+γ4RIi,t + γ5RIi,t−1 + γ6NATRES + υi,t

Real GDP growth (domestic currency) in (1) is related to country-specific

effects, two indicators of initial conditions IC1 and IC2 (taken from De Melo

et al., 1997) multiplied by a linear time trend1, the general government bal-

ance, the logarithm of foreign direct investment inflows, current reform,

lagged reform and finally a reversal variable RIi,t−1∆RIi,tDi,t. The dummy

variable Di,t takes the value 1 if a reversal occurs, and 0 otherwise. ∆RIi,t
is the change in the aggregate reform index (new reform). The specifica-

tion RIi,t−1∆RIi,tDi,t reflects the assumption that the cost of a reversal is

related to the reversal’s magnitude and the magnitude of the stock of re-

form at the time of the reversal. As reform is achieved, reversals become

increasingly costly. As a stabilization variable, we choose the general govern-

ment balance. Campos and Coricelli (2002) argue that inflation is a policy

result, whereas the fiscal balance refers more to the policy itself. The sec-

ond equation specifies the level of reform as a function of a country-specific

effect, current and lagged real GDP growth, initial conditions interacted

with a time trend, FDI inflows and the freedom status (FS)2. By analogy,

1The level effect of IC1 and IC2 is captured by the country-specific effect.
2The freedom status is calculated as the average of the ratings in the Freedom House

political liberties and the civil rights indexes. For the sake of clarity, we use the inverse
of the original indicator to have a variable that increases with political liberties and civil

6



we allow the immediate feedback effect of growth on reform to be different

when a reversal occurs. By including FDI inflows, we test whether these

inflows carry an extra independent effect on reform other than their impact

through increased GDP growth. The third equation specifies a highly styl-

ized model of the log of FDI inflows. Inflows are modelled as a function of

a country-specific effect, current and lagged real GDP growth, the current

and lagged level of reform, and an indicator of the availability of natural

resources in the country (rather than clusters of different initial conditions).

The country-specific effect captures average relative market size and other

unknown country-specific effects.

As indicator of reform RIi,t, we use the average EBRD index of struc-

tural reform, which comprises 25 transition countries. Detailed data defin-

itions and data sources are provided in Appendix A. We estimate (1) by a

three-stage least squares estimator (3SLS). Due to possible correlations in

shocks and because of the endogeneity of some of the variables, the OLS

assumptions are violated. The 3SLS thus uses an instrumental variables

approach to produce consistent estimates and a generalized least squares es-

timation to account for the correlation structure in the disturbances across

the equations. Since we use lagged values as instruments, we also report the

Durbin-Watson statistic for autocorrelation generalized to the fixed effect

model by Bhargava et al. (1982).

rights. Hence, we expect a positive value for β4.
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2.3 Results and interpretation

The results are presented below (we do not report the country dummies):

∆GDPi,t = −12.60
(−1.51)

RIi,t + 12.08
(2.80)

RIi,t−1 + 8.01
(2.27)

∆RIi,tDi,tRIi,t−1

+0.94
(3.91)

tIC1 − 0.22
(−0.73)

tIC2 + 0.18
(2.00)

GGBi,t + 5.53
(2.55)

fdii,t

R2= 0.49; χ2 = 326.9
∗∗∗
; n = 253; panel DW = 1.89

RIi,t =

µ
0.059
(4.28)

− 0.073
(−2.39)

Di,t

¶
∆GDPi,t − 0.004

(−1.21)
∆GDPi,t−1

+0.007
(0.15)

fdii,t + 0.79
(2.39)

FSi,t − 0.03
(−1.99)

tIC1 − 0.006
(−0.33)

tIC2 (2)

R2=0.72; χ2 = 851.4
∗∗∗
; n = 253; panel DW = 1.90

fdii,t = − 0.025
(−1.09)

∆GDPi,t + 0.016
(2.05)

∆GDPi,t−1 + 0.05
(0.18)

RIi,t

+0.64
(1.99)

RIi,t−1 + 0.69
(2.17)

NATRES + 0.16
(5.34)

t

R2= 0.83; χ2 = 1232.3
∗∗∗
; n = 253; panel DW = 1.69

As regards the effect of reform on growth, current reform has a neg-

ative effect, while lagged reform affects real output growth positively: -

12.60RIi,t + 12.08RIi,t−1. At first sight, the negative current effect seems
to dominate the positive lagged effect slightly. However, taking into ac-

count the positive impact of current and lagged reform through FDI, we

obtain:3 −12.32RIi,t + 15.62RIi,t−1, which shows that the positive “stock”
effect of reform dominates the short-term adjustment cost. This is in line

with earlier findings in the growth in transition literature. Rewriting yields

−12.32∆RIi,t+3.30RIi,t−1. This would imply that reform reversals (∆RIt <
0) generate a counterintuitive instantaneous positive growth effect in period

t, were it not for the independent reversal effect 8.01∆RIi,tDi,tRIi,t−1 that
3 i.e. -12.60RIi,t + 12.08RIi,t−1 + 5.53 ∗ (0.05RIi,t + 0.64RIi,t−1)
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ensures a negative impact of a reversal if RIi,t−1 is 1.5 or higher.4 The

growth rate is strongly and significantly influenced by an increase in FDI

inflows: 5.53fdii,t. Further results are in line with expectations. Better

initial conditions (in particular, a higher value of IC1) and improvements in

the general government balance (GGB) are found to contribute to growth.

The positive coefficient on the interaction between the time trend and IC1

implies diverging growth rates: countries with better initial conditions grow

faster than countries with more adverse initial conditions.

The level of the reform index is positively related to current real GDP

growth. When a reversal occurs, however, the feedback effect from growth to

reform disappears. We cannot reject that β1 + β2Di,t is equal to zero when

Di,t = 1.5 A country’s freedom status (FS) is positively associated with

progress in reform. The time interacted IC1 has a statistically significant

negative impact on reform, offsetting the divergent direct impact of IC1 on

growth. Lagged growth has a negligible negative impact on reform. Higher

FDI inflows do not induce more reform (other than via their impact on GDP

growth).

For the determinants of FDI, we find a significant positive impact of

the stock of reform and an upward time trend. Countries that have better

natural resources receive more FDI inflows. Current real GDP growth does

not seem to affect FDI inflows, while lagged growth does. We also test for

whether a reversal has an impact on FDI inflows. The results presented in

Appendix B indicate no significant impact.

For the simulations in the next section, we use a mildly simpler model.

Since FDI inflows do not cause extra reform efforts beyond their impact

through GDP growth, we drop inflows as an explanatory variable in the

reform equation. We also drop the current level of reform and current real

GDP growth as determinants of FDI inflows, because they are highly in-

significant. We also drop the insignificant interactions with IC2. This is in

4This negative immediate effect of a reversal occurs as soon the stock of reform reaches
the value of 12.32/8.01=±1.54. In practice, nearly all countries reached this level of reform
after the first year of transition. A reversal therefore always has a negative impact.

5χ2-stat. = 0.15, p-value = 0.69
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line with Falcetti et al. (2002), who also find that only their first principal

component is significant.

The specification used for the simulation is presented below:

∆GDPi,t = −10.79
(−1.56)

RIi,t + 11.17
(3.19)

RIi,t−1 + 7.25
(2.56)

∆RIi,tDi,tRIi,t−1

+0.86
(6.08)

tIC1 + 0.17
(2.07)

GGBi,t + 5.41
(3.22)

fdii,t

R2= 0.51; χ2 = 345.8
∗∗∗
; n = 253; panel DW = 1.87

RIi,t =

µ
0.058
(13.48)

− 0.068
(−2.72)

Di,t

¶
∆GDPi,t − 0.004

(−1.19)
∆GDPi,t−1

+0.76
(2.78)

FSi,t − 0.03
(−3.71)

tIC1 (3)

R2=0.73; χ2 = 871.8
∗∗∗
; n = 253; panel DW = 1.91

fdii,t = 0.50
(4.20)

RIi,t−1 + 0.01
(1.97)

∆GDPi,t−1 + 0.60
(3.55)

NATRES + 0.15
(5.85)

t

R2= 0.84; χ2 = 1303.8
∗∗∗
; n = 253; panel DW = 1.73

3 Gradualism versus big bang

We now investigate the implications of the empirical results in the previous

section for the choice of reform speed. We simulate output paths under a

gradualist and a big bang strategy, both with and without reversal. The

effect of reform on real GDP is referred to as the “welfare effect.”6 A big

bang strategy involves immediate implementation of extensive reforms and

quickly hitting the ceiling of maximum reform. A gradualist strategy, in

contrast, consists in smaller reform steps and takes a longer period to attain

full reform. Obviously, many different approaches to shifting an indicator

from 1 to 4.3 in nine periods are possible. We focus here on the two styl-

ized strategies, gradualism and big bang, that have been prominent both in

6A social welfare function that is linear in real GDP would allow use of these terms
interchangeably.
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theoretical literature and policy advice and try to shape the reform paths

to the image envisioned by advisors and researchers.

3.1 Simulation results

The estimates of model (3) are now employed to simulate real economic

growth under GR and BB for the average transition country. When simu-

lating the model for a specific reform path, we are most interested in the

uncertainty surrounding the reciprocal influence of growth and reform, i.e.

we are interested in capturing parameter uncertainty, rather than the un-

certainty that follows from possible shocks to real GDP from outside the

model.

To capture this parameter uncertainty and create confidence bounds, we

simulate the model in the following manner. From regression (3) we retrieve

the vector of point estimates of the parameters, z, and the covariance ma-
trix, Ψ. We next draw 15,000 parameter sets from a multinormal distribution

N (z,Ψ) and solve the model for each of the parameter sets.7 In the figures
below, we present averages and the 5th and 95th percentiles. For the exoge-

nous variables and the initial values, we take the sample averages. Thus, the

underlying baseline path, where no reform shocks are added to the model,

results from different approaches to reform and includes countries that have

not yet completed transition.8 The baseline path also reflects that the first

steps towards a market economy are relatively easy to take as it implies an

increase to 1.8 in the reform indicator in the first year of transition.9 Because

(3) is estimated in growth rates, we construct one-period ahead confidence

bounds around the output paths in the figures below. Specifically, we take

the implied average output level of the previous period and then apply the

5th and 95th percentile of the simulated distribution of the current period’s

7 In 356 parameter settings (±2.5% of the total), the model becomes explosive and
results in dependent variables that reach for +∞ or -∞. Rather than putting restrictions
on the draws from the multinormal distribution, we exclude these parameter settings
values when calculating the mean and percentiles.

8The upper part of Table 3 in Appendix 2.C lists the reform levels and growth rates
implied by the baseline path.

9This obviously also depends on the definition of the indicator by the EBRD.
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Figure 1: Simulated real GDP with exogenous reform paths: no-reversal
versus reversal at t+ 2 (90% confidence intervals in top panels).

output growth. This is in line with the estimation in growth rates that takes

the previous period’s output level as given.

3.1.1 Exogenous reform

To compare the two theoretical approaches advocated in the literature, we

assume in a first step that the government can implement its choice of re-

form path without worrying about feedback effects. In terms of (3), this

is done by disregarding the RI-equation and assuming exogenous reform

paths reflecting the big bang and gradual approach to reform. The lower

left panel of Figure 1 shows the reform paths in the no-reversal case. The

reform paths reflect the standard picture in the literature that would come

to mind when discussing gradualism and big bang. In particular, a big bang

strategy launches with immediate implementation of extensive reforms and

hits the ceiling of maximum reform after four years of transition in t+3.
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Under a gradualist strategy reform steps are obviously smaller and it takes

until t+8 to attain a reform level comparable to a market economy. The

difference between the two reform paths is thus reform speed; the eventual

level of reform is the same. The implied output paths are shown in the

upper left panel of Figure 1. Flat lines represent gradualism and diamond

lines represent big bang in both panels. Both output paths are surrounded

by a 90% confidence interval.

We repeat this exercise for the case of a reform reversal. We assume a

reversal to a specific level of the reform index, which is our interpretation of

the return to a conservative platform (see Dewatripont and Roland, 1995).

Specifically, we assume at t+2 a return to a level of the reform index of

2, implying that there is a small reversal for gradualism and a large one

for big bang. We also assume that the government does not switch its

strategy after a reversal. Therefore, after a reversal, the reform steps are

retraced from the beginning of transition to complete the reform path.10

If we assumed equal evolutions of the reform index after a reversal, the

resulting growth rates under both strategies would be more or less equal

and this would imply a disadvantage for the big bang strategy (provided

no further reversals occur). Simulations for reversals at t+3 and t+4 give

comparable results. Simulating reversals later in transition is trivial, since

from t+5 on, the difference between big bang and gradualism diminishes as

both strategies start to converge to the reform ceiling.11 In the bottom right

panel of Figure 1 we show the reform paths in case of a reversal at t+2. We

use these reform paths to simulate economic growth. The implied output

paths are shown in the upper right panel of Figure 1.

In the no-reversal case (left panel), the real GDP path is initially lower

for the big bang (diamond line) due to higher adjustment costs. However,

10For the big bang case, the no-reversal path is t-1=1.0; t=2.0; t+1=3.3; t+2=4.0;
t+3=4.3. By applying the same reform steps as in the no-reversal case and starting only
at a level of 2.0 rather than at 1.0, we obtain: t+2=2.0; t+3=3.0; t+4=4.3. The same
logic applies to the gradualist path after reversal at t+2.
11This is because we assume that both gradualism and big bang achieve full reform after

eight years.
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Figure 2: Simulated growth with endogenous reform: no-reversal versus
reversal at t+ 2 (90% confidence intervals in top panels).

growth on the big bang path overtakes the gradualist path12 (the flat line)

after four years (at t+4 ). The lower bound for the BB-path is just below

the upper bound for the GR-path in t+8. From t+6 onwards, the mean of

each simulated strategy is outside the confidence bounds of the other. In

the right panel (reversal at time t+2), the situation is quite different under

a big bang strategy — the reversal comes at a large cost. The loss of growth

is so massive that the higher growth rates later in transition induce only a

negligible catch-up effect and the gradualist output level is not reached in

our time window.13 The confidence intervals of big bang and gradualism

cross only at the end of transition. Intuitively, big bang reforms may lead

quickly to a high stock of reform, which is good for growth, but this is

12Assuming that once a score of 4.3 is reached the ’traditional’ growth literature takes
over, BB will be ahead of GR for a few more years before catch-up.
13Allowing a faster reform evolution in the big bang case implies higher growth rates at

the end of the time window, but it also implies lower growth rates just after the reversal
compared to gradualism. The big bang strategy results then in a more pronounced U-
shaped pattern, but gradualism still runs ahead at t+ 8.
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counterbalanced by the fact that a reversal to a conservative platform will

be larger, and hence much more costly, under a big bang strategy than for

gradualism.

If it is known beforehand whether a reversal will occur or not and there

is no uncertainty regarding the output paths, the choice between big bang

and gradualism is trivial for a policymaker seeking to maximize long-term

economic welfare. If there is no reversal, the big bang strategy delivers a

growth path as shown in the left panel of Figure 1. If a reform reversal is

anticipated, the gradualist strategy is preferred as evidenced in the right

panel of Figure 1.

3.1.2 Endogenous reform

The results are even stronger if reform is endogenous. The distinction be-

tween the gradualist and big bang reform paths is now established by adding

reform shocks to the second equation of (3). These reform shocks reflect the

policymaker’s preferences regarding reform speed. In the no-reversal case,

we add reform shocks to obtain a full transition path comparable to the

exogenous reform paths shown in the lower left panel of Figure 1. In the

case of a reversal, we apply the same shocks as in the no-reversal case, with

the sole difference of a negative shock at t+2.14 In Appendix C, we present

detailed tables of these shocks and their implied growth rates and reform

levels together with their confidence bounds.

The lower left panel of Figure 2 shows the big bang and gradualist strate-

gies without reversal, the lower right panel shows the strategies with reversal.

The implied output path for the no-reversal case (upper left panel) is fairly

similar to the one in Figure 1. Again, the lower bound for the BB-path is

just below the upper bound for the GR-path, and from t+6 onwards the

mean outcome of each strategy is outside the bounds of the other. Whereas

the mean in the case of exogenous reform does not exceed 100 (the starting

value of the index), the mean reaches about 115 when reform is endogenous.

The simulated output paths in the event of a reversal are also comparable to

14A reversal thus does not alter the policymaker’s preferences.
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those in Figure 1. However, the confidence intervals of big bang and grad-

ualism no longer cross at the end of the time window (upper right panel)

and the big bang path significantly remains below the gradualist path. The

results with endogenous reform therefore strengthen the case for gradualism.

A final notable result is that full reform is not attained at t+8 in the big

bang case. This is because of the lower shocks in the big bang case near

the end of transition (cf. Table 4 in Appendix C). Our results still hold,

however, if we apply the gradualist shocks to the big bang path after the

reversal (cf. BB’ in Table 4 in Appendix C).

In Figure 3, we only apply reform shocks (the policymaker’s preferences)

until the reversal, and then let reform evolve endogenously afterwards. Table

3 in Appendix C lists the shocks underlying Figure 3. The resulting reform

and growth paths reveal further properties of the model. It is especially

noteworthy that the effect of a shock phases out and the model quickly

returns to its no-shock baseline. A higher level of current reform implies

ceteris paribus a decrease in the growth rate, which in turn implies lower

current reform. Clearly, this is what makes the model stable. Should both

reform and growth concurrently influence one another positively, the model

would be unstable. From the panels on the right in Figure 3, one can nicely

infer that, after an exogenous reversal, the system does not slide back into

the unreformed planned economy through further endogenous reversals, but

rather evolves to the baseline. This is fairly intuitive. The point estimate of

the effect of lagged GDP growth on reform is nearly zero and insignificant.

Therefore, there is no channel of negative impact on reform in the year

following the reversal via the strong negative growth rate induced by the

reversal in the year it occurs. A return to communism could therefore only

originate from a lower stock (i.e. lagged level) of reform in the year after the

initial reversal which would then affect the growth rate and would ultimately

transmit itself (via the second equation) to further lower reform. We cannot

reject, however, that the impact of current growth on reform is zero in case of

a reversal.15 Therefore, exogenous reversals do not trigger a self-reinforcing

15 It cannot be rejected that 0.058− (0.068 ∗Di,t) equals zero in case of a reversal (i.e.
Di,t = 1).
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Figure 3: Simulated growth with endogenous reform (initial shocks only):
no-reversal versus reversal at t+ 2 (90% confidence intervals in top panels).

slide back to communism via further endogenous reversals. A second reversal

could only come from either an adverse external shock or an adverse change

in one or more exogenous variables. The estimations thus reflect reality,

where a slide back into communism is not observed.

3.2 Aggregate Uncertainty

In Dewatripont and Roland (1995), the government faces a decision under

uncertainty on the choice of the speed at which some reform package is im-

plemented. A policy package contains two reforms that can be implemented

either simultaneously at high speed (big bang) or step by step at low speed

(gradualism). Once implemented, the speed of implementation no longer af-

fects the net present value of the reform package (in terms of, say, welfare),

but the costs borne during the transitional period differ depending on i) the

choice of policy speed and ii) whether or not a reversal is necessary. With-
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out uncertainty, the outcome of the package would be known in advance,

so it would either be rejected in case of a negative outcome or implemented

as a big bang when the outcome is positive. Since complementarities render

partial reform16 costly, gradualism is not an option unless there is aggre-

gate uncertainty. In case of aggregate uncertainty though, the ideal policy

package is not known and a reversal of an inaccurate package (with negative

net present value) cannot be ruled out. Dewatripont and Roland (1995)

point to the crucial role of reversal costs in this case. If there are no costs

of reversing, a big bang strategy is optimal because there are no costs of

experimenting. If a reversal is costly and the option of early reversal is ex-

ercised with positive probability (which is likely in the case of aggregate

uncertainty), gradualism should dominate.

In our framework, uncertainty means that policymakers have imperfect

information about the type of reform best fit for their country.17 Some

reform steps may turn out to be inappropriate or inconsistent with other

reforms. Reversals are then interpreted as a normal component of the trial-

and-error process in the search of an appropriate market economy model.

We focus on a government that at the start of transition needs to make a

choice between a gradualist and a big bang strategy as depicted in Figures 1

and 2. The policymaker’s choice then depends on the expected probability

of a future reversal (aggregate uncertainty), i.e. the probability of ending up

in the right panel of these figures. Reversals did occur in 12 out 25 countries

or 48% of the countries, so uncertainty is present in the sample. The ex post

observed probability of a reversal during transition is thus very high and

aggregate uncertainty as a key feature of transition is warranted.

Assume that policymakers are risk-neutral, benevolent social welfare

planners and that reform policies are decided at the beginning of transition

in function of ex ante expectations about future reform reversals. Without

uncertainty, there will be no reversals and immediate big bang18 is opti-

16 I.e. implementing only one of both reforms in the package.
17While many varieties exist, market economies are characterised by a set of core char-

acteristics. A score of 4.3 on RI can be interpreted as “a score equivalent to a market
economy,” without the need for further specification.
18 Immediate big bang means that reform immediately jumps to full reform (reform
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criterion\timing of reversal t+ 2 t+ 3 t+ 4

1. GDPT 0.52 0.41 0.43
2.
PT

t=−1GDPt 0.29 0.26 0.31
3.
PT

t=−1 0.95
t+1GDPt 0.24 0.22 0.28

Table 1: Minimum probability assigned to reversal to prefer gradualism to
big bang

mal. The level of aggregate uncertainty in the eye of the policymaker will

therefore determine her choice.

Table 1 reports the minimal ex ante probabilities a policymaker should

assign to a reversal in a specific year in order to prefer gradualism at the start

of transition.19 The probabilities are based on Model (3) with endogenous

reform as in Figure 2. We consider three possible criteria policymakers may

use in making their choice. In line 1, the policymaker focuses on the GDP

level at the end of transition T.20 If policymakers only care for the level

of real GDP at the end of transition, the expected probability of reversal

should be about 0.5 to opt for gradualism. In line 2 (3), the policymaker

focuses on the cumulated (cumulated discounted) GDP levels until the end

of transition T. Here, even lower ex ante reversal probabilities (not higher

than 0.31) tilt the policymaker’s decision in favour of gradualism. The

reversal probability needed to prefer gradualism will increase if the reversal

is expected later than t+4. Indeed, further along in the transition, the

levels of reform converge as do the costs of reversal that drive the difference

between gradualism and big bang in our simulation. This can also be seen

index 4.3). This leads to maximum economic growth because the stock effect.dominates
and is immediately maximized.
19Underlying RI-paths are obtained by taking the no-reversal path from Figure 2 until

the time of the reversal and completing it with the simulated endogenous reform path.
We always simulate out to six years after the reversal. The reform paths in the no-reversal
case are extended by adding extra years with a score of 4.3, which implies for these year
identical growth rates for both GR and BB; criterion: line 1 - GDP level at the end of
transition, line 2 (3) - cumulative (cumulative discounted) GDP levels up to the end of
transition.
20The end of transition is defined as the second year with a score of 4.3 for the reform

indicator for gradualism, the slowest reform policy. This allows the stock effect of reform
to mature.
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from the bottom left panel in Figure 2. Initially, the big bang reforms

run ahead, but the reform gap narrows and the costs of reversal converge

from t+4 onwards, essentially because big bang reforms have already hit

the ceiling of maximum reform. Also, the weight of the initial adjustment

cost of a big bang reform in cumulated GDP decreases when we are further

down the road of transition. Thus, if policymakers care about cumulated or

cumulated discounted welfare during transition, then relatively low levels of

aggregate uncertainty, as reflected in the expected probability of reversal,

are sufficient to tilt the balance in favour of gradualism for the average

transition country. If policymakers care only about economic welfare at the

end of transition, reversal probabilities of about 0.5 are needed to push them

towards gradualism.

Given the complexity of the transition process, the case for gradualism

seems relatively strong for the average transition country. Only fairly hard-

nosed reformers would opt for a big bang strategy. In other words, if you

don’t know which way to run, it is probably wiser to run a bit slower to

limit the cost of having to retrace your steps.

3.3 Politics

In the previous paragraph, we looked at a benevolent, risk-neutral, social

welfare planner whose horizon extended to the end of transition. Policy-

makers are, however, subject to political constraints that may give rise to

political cycles in policy making (see Alesina and Roubini, 1992; Persson

and Tabellini, 2000). Political constraints make politicians prefer current to

future welfare to an extent that exceeds the normal discount factor. The

reason is that future welfare may only be enjoyed after the next election

and may therefore not be included in the politicians’ utility function. The

standard democratic political cycle spans four years at best, and has been

shorter on average in transition countries. Since reform packages have an

impact on future real GDP, their design by politicians in transition coun-

tries is subject to severe political constraints (see Dewatripont and Roland,

1992). We address this problem in a simple, intuitive way by assuming that
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policymakers are politicians, who are concerned more about the opinion of

voters at the next expected election than maximizing certain criteria at the

end of transition.

As a starting point, we assume that voters, and hence politicians, are

concerned about the aggregate economic welfare, i.e. the level of real GDP,

at the time of the next election. Assume also that at the time of the policy

decision, the time to next elections is never more than four years off. Thus,

the only thing that matters is the ex ante expected economic welfare at

t+4 under both policy scenarios. In the reversal case, (see right panel of

Figure 2) gradualism dominates big bang. In the no-reversal case (left panel

of Figure 2), the simulated real GDP level under a big bang strategy only

exceeds that under gradualism from t+4 onwards.21 If the elections take

place prior to t+4, then policymakers will always prefer gradualism to big

bang, even if the probability of a reversal is zero. Should the first elections

take place at t+4, we calculated that the ex ante expected probability of a

reversal at time t+2 need to be below 0.12 for a big bang to be preferable.

For reversals at time t+3 and t+4, the respective values are 0.09 and 0.08.

Alternatively we could assume that voters have a memory and are con-

cerned about cumulated economic welfare until the time of the election. The

positive results of the big bang strategy would then materialize even later

in transition. Our calculations (not reported here) indicate that cumulated

welfare under a big bang policy only exceeds that of gradualism at t+6.

Even if the first elections do not take place until t+6, extremely small re-

versal probabilities are still sufficient for gradualism to be preferred. For

reversals at t+2, the probability needs to be less than 0.04; at time t+3 and

t+4, the corresponding values are 0.03 and 0.02. In short, when political

cycles are taken into account, even tiny levels of policy uncertainty are suffi-

cient to tilt the balance in favour of gradualism and put big bang strategies

into the realm of the unreal. These results imply policymakers should opt

21Taking into account confidence bounds, the mean of BB is outside the confidence
bound around the mean of GR only in t + 5, and vice versa. Taking into account both
confidence bound, it takes until t+ 8 for BB to outrun GR significantly. Therefore, risk-
averse politicians have no incentive to opt for a big bang.
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t t+ 1 t+ 2 t+ 3 t+ 4 t+ 5 t+ 6

No reversal
Big bang -17.9 -16.7 -4.8 4.3 9.2 10.2 11.1

Gradualism -13.7 -10.5 -5.4 -2.2 -0.8 3.3 5.6

Table 2: Real GDP growth rates implied by the simulations

for gradualism, unless they are not concerned about their political survival.

On the other hand, differences in economic welfare may be the wrong

political criterion here. Since voters only observe the outcome of a chosen

strategy, and not of the alternative, they are imperfectly informed and there-

fore unable to compare the economic welfare outcomes of both strategies.

Because it is clearly observed, the turning point from negative to positive

growth might be a better criterion for voter behavior, and hence policymaker

behavior. Assuming that voters leave the incumbent policymakers in power

only if the turning point has been reached by the time of the election. Fidr-

muc (2000) finds statistically significant associations between unemployment

and voting in Czech Republic, Hungary, Poland and the Slovakia. Jackson

et al. (2003) find that Polish regions with higher levels of new firms and job

creation returned larger votes shares for the economically liberal UD+KLD

pseudo-coalition in 1993 and for the UW in power in 1997. These votes came

at the expense of both the right-wing and trade-union parties. Hence, there

is evidence voters react to their experience of economic outcomes. In our

setting, we do not have unemployment or creation of new firms and jobs,

yet these are strongly related to economic growth. It is therefore probably a

good idea to assume that voters will support incumbents when the economy

has turned to positive growth and support the opposition if the economy

is still contracting. This behavior may appropriately be labelled myopic,

as voters ignore the growth effects of the alternative policies and base their

vote solely on observed economic outcomes.

Table 2 reveals that the big bang strategy now offers better prospects for

re-election. Indeed, big bang achieves positive growth rates in the no-reversal

case before gradualism. In the reversal case, growth rates are comparable (cf.

22



Tables 3 and 4 in Appendix C).22 More importantly, big bang policies under

the no-reversal scenario deliver positive growth rates within the standard

political cycle of four years, while gradualist policies do not.

Thus, although the short-sightedness of policymakers drives them to-

wards gradualism, their awareness of imperfect information in the voter’s

eye has a countervailing effect and may encourage them to gamble on a big

bang and hope no reversal occurs. However, the table offers no good news

for incumbent policymakers in an average transition country. Where voters

are myopic, gradualist policymakers do not get re-elected, while big bang

policymakers set themselves up for defeat in the event of a reversal. The

only way to maintain power is to gamble on a big bang, then steer clear of

major mistakes that might induce a reversal. This approach may come at

a high political and economic cost if the reversal occurs anyhow. Note that

one could apply many criteria for voter behavior. We choose the criterion of

the turning point, because it is the most favorable to the big bang strategy.

Yet, even in this case the politician’s prospects for re-election are not good.

All other criteria are even less favorable to a big bang approach, reinforcing

the case for gradualism.

4 Conclusions

Our main interest is the relation between the choice of reform speed and

economic growth. We estimated a system of three equations where economic

growth, economic reform and FDI were jointly determined. We found that

new reforms affected economic growth negatively, but that the level of past

reform led to higher growth and attracts FDI. FDI was also attracted by

improvements in the growth rate, but with a lag. Thus, the immediate

adjustment cost of new reforms was counterbalanced by a future surge of

FDI inflows and higher future growth through a higher stock of reform.

Reform reversals, on the other hand, were found to contribute to lower

growth.

22Should a big bang strategy imply that reform increases faster after a reversal than in
the gradual case, growth rates would also turn positive earlier.
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We use the model to simulate the impact of big bang and gradualist

reform on economic growth. This is only meaningful in the presence of

reform reversals. If it is known whether a reversal will occur, the choice

between big bang and gradualism is trivial for a benevolent policymaker

seeking to maximize long-term economic welfare. Without reversal, the

big bang strategy is applied, and conversely, with a reform reversal, the

gradualist strategy is preferred. In the presence of uncertainty about the

appropriate reform path and hence reversals, relatively small ex ante reversal

probabilities in the eye of the policymaker suffice to tilt the balance in favour

of gradualism for a benevolent policymaker.

If political cycles force policymakers to be short-sighted, big bang strate-

gies will never be preferred over gradualism. Because of higher initial ad-

justment costs of a big bang strategy, the potential benefits from reform

and FDI only materialize after the elections. However, a countervailing ar-

gument arises in the case of voter myopia, i.e. if voters only judge politicians

on the basis of whether the economy has yet returned to positive growth,

a big bang policy may offer better prospects for re-election. Even so, voter

myopia is of little benefit to policymakers: gradualist policymakers never

get re-elected and big bang policymakers will be voted out in the event of

a reversal. The only way to stay in power apparently is to gamble on a big

bang, then get lucky and avoid a reversal. If a reversal does occur, however,

it comes at a high political and economic cost. Given these findings, it is

hardly surprising that political instability has been a typical feature in tran-

sition and developing countries alike. Economic reform is generally hard to

achieve when the political fruit it yields can be so bitter.
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Appendix A: Data Issues

Especially early in transition the decline in output is believed to be over-

estimated. Since statistical systems were originally designed to collect infor-

mation from state-owned enterprises they probably failed to capture large

parts of the emerging private sector. Additionally, the use of pre-transition

relative prices resulted in low weights for newly emerging activities (Berg et

al., 1999). Furthermore, both newly emerging activities and existing firms

had an incentive to underreport output and sales to avoid taxes and regu-

lation. Studies that use adjusted GDP data conclude that their results on

growth determinants are not sensitive to the corrections to the data (See

e.g. Loungani and Sheets, 1997 and Selowsky and Martin, 1997). Bearing

these caveats in mind, we proceed using official data.

The aggregate reform index (RI) is constructed as a weighted average

of eight transition indexes as found in the EBRD’s Transition Report. The

indexes can take values between 1 and 4.3 with steps of about 13 . A score

of 4.3 is a situation comparable to a market economy; a value of 1 denotes

a centrally planned system. These indicators reflect the progress of reform

with respect to i) price liberalization (weight 0.3), ii) trade and foreign ex-

change liberalization (weight 0.3), and iii) privatisation, restructuring and

financial market reform (weight 0.4) (see also De Melo et al. (1996)). The

former two are directly available from the EBRD Transition Report, the

latter is the average of six indices. A reversal is defined as a drop in the

aggregate reform index, i.e. RIt-RIt−1<0. Clearly, the transition indexes are
not perfect since they are subjective ratings. The ratings reflect the EBRD’s

assessment of both the effectiveness and extensiveness of policy measures,

based on sometimes incomplete or imperfect information. Moreover macro-

economic performance has often already been observed at the moment of

assessment, which is a source of possible endogeneity.

All data were rearranged in ’transition timing’. In order to identify

common elements across countries of the post-communist economic cycle,

we have to take into account the cycle’s different starting points. Transition

year 1 (t) is then defined as the year in which communism and central
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planning were definitively abandoned. This is 1990 for Croatia, Hungary,

FYRMacedonia, Poland and Slovenia; 1991 for Albania, Bulgaria, the Czech

and Slovak Republic and Romania. For the Baltic States and the countries

of the Former Soviet Union 1992 is taken to be the first year of transition.

Description
∆GDP Real GDP growth, domestic currency, annual percentage change

FB Fiscal balance, consolidated balance of general government,

variable is negative if the balance is in deficit

INF End year inflation, transformed as ln(1+(Inflation/100))

RI Average EBRD Reform index

D Reversal dummy =1 if RIt-RIt−1<0
IC1,2 Initial condition clusters

FS Freedom Status, average of political rights and civil liberties indexes;

index ranges from 1 (free) to 7 (not free), original rating is inversed and

rescaled (1=free; 0.14=not free)

see also www.freedomhouse.org/research/freeworld/2000/methodology.htm

FDI FDI inflows in millions USD

Data Sources
∆GDP IMF, World Economic Outlook Database

FB EBRD Transition Report

INF EBRD Transition Report

RI Own calculations based on indicators in EBRD Transition Report

D idem

IC1,2 De Melo et al. (1997)

FS Freedom House

FDI UNCTAD online FDI Database, see www.unctad.org
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Appendix B: Reversals and FDI inflows

∆GDPi,t = 6.45
(0.49)

− 19.69
(−1.74)

RIi,t + 15.82
(3.06)

RIi,t−1 + 10.76
(2.38)

∆RIi,tDi,tRIi,t−1

+0.93
(5.20)

tIC1 − 0.08
(−0.32)

tIC2 + 0.27
(2.91)

GGBi,t + 5.82
(2.50)

FDIi,t

R2= 0.40; χ2 = 287.5
∗∗∗
; n = 253

RIi,t = 1.84
(7.85)

+ 0.055
(12.31)

∆GDPi,t − 0.003
(−1.21)

∆GDPi,t−1

+1.00
(3.21)

FSi,t − 0.03
(−4.14)

tIC1 + 0.005
(0.44)

tIC2

R2= 0.75; χ2 = 817.6
∗∗∗
; n = 253

FDIi,t = − 0.59
(−0.70)

+ 1.22
(3.54)

RIi,t + 1.13
(4.20)

NATRES + 0.14
(5.06)

t

− 0.01
(−1.14)

∆GDPi,t − 0.31
(−1.14)

∆RIi,tDi,tRIi,t−1

R2= 0.83; χ2 = 1275.6
∗∗∗
; n = 253
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Appendix C: Shocks and implied growth rates and re-
form

Tables 3 and 4 present a detailed overview of the results of the simula-

tions with endogenous reform. Table 3 starts with the no-shocks baseline

result. Further we present the results for the gradualist and big bang strategy

with only shocks in the initial periods. Table 4 shows the same strategies,

where the shocks now have been chosen in such a way that transition is

completed at the end ofthe period. A simulation is presented by the shocks

added to the second equation in (3) in the first line, three lines where the

mean of reform (RI mean) is surrounded by the 5th (RI low) and 95th (RI

high) percentiles from the 15000 repetions of the model, and three lines with

the mean, 5th, and 95th percentiles of GDP growth rates (GDP mean, GDP

low, and GDP high respectively).

31



  t t+1 t+2 t+3 t+4 t+5 t+6 t+7 t+8 
Baseline shock 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 RI low 1.7 2.1 2.4 2.5 2.7 2.7 2.8 2.9 2.9 
 RI mean 1.9 2.4 2.7 2.9 3.1 3.2 3.3 3.3 3.4 
 RI high 2.2 2.8 3.2 3.4 3.6 3.7 3.8 3.9 3.9 

 GDP low -20.2 -16.0 -11.4 -8.1 -5.9 -4.4 -3.0 -1.9 -0.7 
 GDP mean -15.9 -9.7 -4.2 -0.5 2.0 3.8 5.3 6.6 8.1 
 GDP high -10.6 -1.8 4.6 9.0 11.8 13.9 15.7 17.2 18.8 

No reversal          
BB shock 0.3 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 RI low 1.8 2.8 2.6 2.8 2.8 2.8 2.8 2.8 2.9 
 RI mean 2.1 3.3 3.0 3.0 3.1 3.1 3.2 3.3 3.3 
 RI high 2.4 3.9 3.4 3.3 3.4 3.6 3.7 3.7 3.8 

 GDP low -22.8 -26.1 -9.1 -2.6 -3.2 -3.5 -3.1 -2.5 -1.5 
 GDP mean -18.0 -17.0 -3.9 0.8 2.1 3.0 4.2 5.2 6.5 
 GDP high -12.2 -5.8 0.6 4.8 8.8 11.4 13.4 15.0 16.5 

GR shock -0.3 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 RI low 1.5 1.9 2.3 2.5 2.6 2.7 2.8 2.9 2.9 
 RI mean 1.7 2.2 2.7 2.9 3.0 3.2 3.2 3.3 3.4 
 RI high 1.9 2.6 3.1 3.4 3.5 3.7 3.8 3.9 3.9 

 GDP low -17.7 -16.6 -12.6 -8.8 -6.3 -4.5 -3.1 -2.0 -0.7 
 GDP mean -13.9 -10.7 -5.6 -1.3 1.6 3.6 5.3 6.6 8.0 
 GDP high -9.2 -3.5 3.0 8.0 11.4 13.7 15.5 17.1 18.8 

Reversal           
BB shock 0.3 1.3 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 

 RI low 1.8 2.8 1.3 2.3 2.5 2.7 2.7 2.8 2.9 
 RI mean 2.1 3.3 2.0 2.6 2.8 3.0 3.1 3.2 3.3 
 RI high 2.4 3.9 2.5 2.8 3.2 3.4 3.6 3.7 3.8 

 GDP low -22.8 -26.1 -23.4 -11.9 -8.2 -6.0 -4.3 -3.1 -1.8 
 GDP mean -18.0 -17.0 -13.5 -7.5 -2.7 0.6 2.9 4.6 6.2 
 GDP high -12.2 -5.8 -6.2 -3.0 3.8 8.7 12.0 14.3 16.1 

GR shock -0.3 -0.1 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 

 RI low 1.5 1.9 1.8 2.4 2.6 2.7 2.8 2.9 2.9 
 RI mean 1.7 2.2 2.0 2.6 2.9 3.1 3.2 3.3 3.4 
 RI high 1.9 2.6 2.2 2.8 3.3 3.5 3.7 3.8 3.9 

 GDP low -17.7 -16.6 -10.3 -8.8 -7.2 -5.1 -3.5 -2.2 -0.9 
 GDP mean -13.9 -10.7 -6.8 -4.4 -1.7 1.8 4.2 5.9 7.5 
 GDP high -9.2 -3.5 -2.5 -0.4 5.4 10.5 13.7 15.9 17.9 
 

Table 3: Shocks to the baseline and implied growth rates and reform
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  t t+1 t+2 t+3 t+4 t+5 t+6 t+7 t+8 
No reversal          
BB shock 0.3 1.3 1.3 1.1 0.9 0.8 0.8 0.7 0.7 

 RI low 1.8 2.7 3.3 3.6 3.6 3.6 3.6 3.6 3.6 
 RI mean 2.1 3.3 4.0 4.3 4.3 4.3 4.3 4.3 4.3 
 RI high 2.4 4.1 4.9 5.3 5.3 5.2 5.2 5.2 5.2 

 GDP low -23.6 -27.6 -17.9 -9.1 -4.1 -3.0 -1.9 -1.0 0.1 
 GDP mean -17.9 -16.7 -4.8 4.3 9.2 10.2 11.1 12.0 13.1 
 GDP high -10.7 -2.5 13.0 23.3 27.8 28.2 28.9 29.7 30.5 

GR shock -0.30 -0.10 0.00 0.20 0.35 0.50 0.65 0.80 0.90 

 RI low 1.5 1.9 2.2 2.5 2.8 3.1 3.3 3.5 3.7 
 RI mean 1.7 2.3 2.7 3.0 3.4 3.6 3.9 4.2 4.4 
 RI high 2.0 2.7 3.2 3.7 4.0 4.4 4.7 5.0 5.3 

 GDP low -18.5 -17.7 -13.7 -11.6 -9.4 -7.7 -6.2 -5.0 -3.1 
 GDP mean -13.7 -10.5 -5.4 -2.2 0.8 3.3 5.6 7.7 10.2 
 GDP high -7.8 -1.5 5.4 10.0 14.4 18.1 21.5 24.8 28.2 

Reversal           
BB shock 0.3 1.3 -1.0 1.1 0.9 0.8 0.8 0.7 0.7 

 RI low 1.8 2.8 1.3 2.9 3.3 3.5 3.6 3.6 3.6 
 RI mean 2.1 3.3 2.0 3.2 3.7 4.0 4.1 4.1 4.2 
 RI high 2.4 3.9 2.5 3.6 4.2 4.5 4.7 4.8 4.8 

 GDP low -22.8 -26.1 -23.4 -20.5 -10.2 -5.9 -3.3 -1.5 0.1 
 GDP mean -18.0 -17.0 -13.5 -15.0 -2.7 3.0 6.4 8.5 10.2 
 GDP high -12.2 -5.8 -6.2 -8.6 7.0 14.5 18.8 21.3 23.2 

GR shock -0.3 -0.1 -1.0 0.2 0.4 0.5 0.7 0.8 0.9 

 RI low 1.5 1.9 1.8 2.5 2.8 3.1 3.4 3.6 3.8 
 RI mean 1.7 2.2 2.0 2.7 3.2 3.5 3.8 4.1 4.4 
 RI high 1.9 2.6 2.2 3.0 3.6 4.1 4.4 4.8 5.1 

 GDP low -17.7 -16.6 -11.8 -8.8 -9.0 -6.9 -5.1 -3.6 -1.6 
 GDP mean -13.9 -10.7 -8.0 -4.4 -2.8 1.1 4.2 6.6 9.2 
 GDP high -9.2 -3.5 -3.3 -0.4 5.3 11.3 15.8 19.3 22.8 

BB' shock 0.3 1.3 -1.0 0.2 0.4 0.5 0.7 0.8 0.9 

 RI low 1.8 2.8 1.3 2.4 2.8 3.1 3.3 3.5 3.7 
 RI mean 2.1 3.3 2.0 2.7 3.1 3.5 3.8 4.0 4.3 
 RI high 2.4 3.9 2.5 3.0 3.5 4.0 4.4 4.7 5.0 

 GDP low -22.8 -26.1 -23.4 -13.3 -9.9 -7.8 -6.0 -4.6 -2.7 
 GDP mean -18.0 -17.0 -13.5 -8.8 -3.9 -0.2 2.7 5.1 7.7 
 GDP high -12.2 -5.8 -6.2 -4.0 3.6 9.6 14.1 17.6 21.1 
 

Table 4: Shocks to the baseline and implied growth rates and reform -
continued-
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