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Abstract

This  paper  rephrases  the  extended  version  of  the  1956  Solow  model,  in  which  he
assumed population growth as a function of income. This version of the model implies that
convergence should arise in demographically homogenous samples of countries, and that
economic  growth  should  be  sensitive  to  demographic  growth.  The  predictions  of  the
extended  Solow  model  are  tested  in  demographic  clubs  derived  by  regression  tree
analysis by using crosssectional and time series unit root tests. The results give support
to convergence within the clubs and, in particular, divergence between the clubs. Hence,
the extended version of the Solow model may explain the convergence controversy in the
postwar growth empirics.
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1 Introduction

In his famous 1956 paper, Solow provided a model that then served as the

theoretical basis for the current growth empirics, the main topic of which has

been the disparity between the convergence, predicted by the model, and the

divergence, exhibited in samples of heterogenous countries. In addition, Solow

provided an extension assuming that the demographic growth rate, which was

constant in the basic model, is a function of per capita income (Solow 1956).

Although this closedform assumption gives no microeconomic explanation for

population growth, it is in line with the later models, which have found these

explanations in human capital accumulation, in the gender wage gap, and in

technical progress (Becker et al. 1990, Galor and Weil 1996, Galor and Weil

2000).

In this paper, we study the implications of the extended Solow model. Since

this model argues that population growth rises or falls together with income, yet

maintains the diminishing returns, it predicts convergence only if demograph

ics is controlled for. Because demographic variables change slowly, attempts to

control them at the annual basis have turned to be less successful (Dasgupta

1995). Hence, we apply an alternative strategy by partitioning the sample to

homogenous clubs; the extended Solow model then predicts that the underlying

tendency for convergence, generated by diminishing returns, should manifest

itself in these clubs, but economic growth should vary from club to club. There

fore, the extended version of the Solow model captures both the convergence

(within the clubs) and divergence (between the clubs) and may thus explain
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the convergence controversy, much discussed in the postwar growth empirics

(Temple 1999).

Earlier studies derive convergence clubs on the basis of common history

(Baumol 1986), geographical location (Maddison 1994), or mutual trade (Ben

David and Loewy1998). In this paper, we identify demographic convergence

clubs directly from the data by applying the regression tree method suggested

by Durlauf and Johnson (1995). In our case, this method generates four de

mographic clubs. It turns out that these clubs have a natural interpretation in

the theory of demographic transition, corresponding to the main stages of it,

namely the stages of increasing, peaking, decreasing, and levellingo¤ population

growth, through which economies proceed in the course of their development

process. The regression tree analysis also gives clubtypical economic growth

rates, exhibiting huge divergence between four demographic clubs or stages.

In the previous literature, the convergence hypothesis has been evaluated

by applying two main methods, namely crosssectional ¡convergence tests

and unit root time series tests. This literature …nds absolute or unconditional

¡convergence across relatively homogenous countries, such as the 48 contigu

ous US states or 73 regions in seven European countries (Barro and Salai

Martin 1992), or 47 Japanese prefectures (SalaiMartin 1996). On the other

hand, no such convergence is exhibited in any large heterogenous sample of

countries (Mankiv et al. 1992). Using unit root tests for the richest 25 coun

tries from 1960 to 1985, BenDavid (1996) suggested that the tradebased clubs

exhibit convergence, whereas Bernard and Durlauf (1995) …nd no evidence on
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convergence in 15 industrial countries from 19001987.

There has also been much discussion on the appropriate model speci…cation

in the unit root tests. Li and Papell (1999) show that the failure to reject the no

convergence null can be due to a structural change in economic growth. They

reexamine the Bernard and Durlauf (1995) data and …nd breaks around the

WWII, and evidence on convergence if structural breaks are allowed. Recently,

Strazicich et al. (2004) report …ndings of two structural breaks in OECD data

from 18701994. Cunado and Pérez de Garcia (2006) …nd evidence on con

vergence in 43 African countries, when they allow for breaks in the trends.

Michelacci and Za¤aroni (2000) propose that the level of output can exhibit

“long memory”so that the standard tests fail to reject the null of a unit root

despite of mean reversion. They conclude that there is absolute convergence

across OECD countries. Phillips and Sul (2003) allow for the heterogeneity in

the speeds of convergence, in the growth rates for technical progress, and in the

initial incomes but do not …nd any evidence on convergence for a sample of 120

countries.

In this paper, we perform both the absolute ¡convergence tests and time

series unit root tests in di¤erent speci…cations for the whole sample and for

each club separately using the Penn World Table 6.2 data on 85 countries from

19602003 to evaluate the predictions of the extended Solow model. The re

sults provide some support for the convergence hypotheses within clubs. This,

together with the great divergence in economic growth between clubs, implied

by the regression tree analysis, show that the extended Solow model can shed
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considerable light on the current convergencedivergence debate.

The outline of the paper is the following. Section 2 rephrases the extended

Solow model and discusses its implications for economic growth and conver

gence. Section 3 partitions the data to demographic clubs by regression tree

analysis and Section 4 gives the convergence results within the clubs by apply

ing crosssectional ¡convergence tests and unit root time series tests. Section

5 discusses the growth di¤erentials between the clubs and Section 6 closes the

paper.

2 The Implications of the Extended Solow Model

In his famous 1956 paper, Solow introduced a model where population grows

at a constant rate and the per capita production function = ( ) exhibits

positive but diminishing returns 0( ) 0, 00( ) 0. Since the accumulation

of per capita capital is _ = ( ) ¡ ( + ) , the growth rate of the per capita

capital becomes

=
_

=
( ) ¡ ( + ) (1)

in which 0, and 0 stand for the depreciation and the saving rates

respectively. The derivative of the growth rate with respect to becomes

=
[ 0( ) ¡ ( ) ]

0 (2)
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The sign of (2) depends on the sign of 0( ) ¡ ( ) which is negative due to

diminishing returns. Diminishing returns generate decreasing growth rates and

the initially poorer countries grow faster than the initially richer countries. This

is the convergence result.

In his “Extensions”, Solow (1956) suggests that population growth is a

function of the per capita income which, in turn, is a function of per capita

capital , so that one can write = ( ) with 0( ) 0 ( 0( ) 0) indi

cating that population growth rises (falls) as a function of per capita income.

Because the e¤ective depreciation rate [ ( ) ¡ ] of this model is nonlinear it

may have multiple steady states, the existence of which implies that di¤erences

between countries are persistent. However, population growth is decreasing and

demographers project that almost all developing countries will reach the western

standards in the middle of this century (United Nations 2005). Hence, at least

from the demographic point of view, the assumption of a single steady state is

most appropriate.

Inserting = ( ) in (2) gives

=
[ 0( ) ¡ ( ) ] ¡ 0 ( ) 7 0 (3)

Equation (3) shows that the sign of now relies on two separate e¤ects

namely on the diminishing returns and on the change in population growth

(demographic e¤ect). Diminishing returns always generate a negative e¤ect but

the demographic e¤ect can be positive or negative so that the sign of

depends on the dominance between these two e¤ects. Hence, the extended
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Solow model predicts that the underlying tendency for convergence, generated

by diminishing returns, may be overshadoved by the demographic e¤ect, but

reappears if demographics is controlled for.

There are two strategies to control for this: Either the demographic variables

can be inserted into the growth regressions or the sample can be partitioned to

demographically homogenous subsamples or clubs (SalaiMartin 1996). Be

cause population grows as a function of slowly accumulating capital its annual

changes are neglible, making the former strategy less e¢cient. Instead, the club

strategy is suitable in identi…cation of the longlasting demographic e¤ects on

economic growth.

3 Demographic Clubs: the Regression Tree Analy

sis

The extended Solow model itself does not give any theoretical implication how to

…nd the demographic clubs. Therefore, we identify them directly from the data

by using the regression tree analysis as applied by Durlauf and Johnson (1995).

Regression tree analysis is a data sorting method that partitions the range of

regressors into the (approximate) level sets of the regressand, producing club

speci…c values to the latter. The algorithm chooses both the splitting regressor

and the split value to generate the largest possible decrease in the deviance of

the model calculated as the sum of the deviances of the regressor in the sub
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samples.1 Once the number and the limits of the clubs are identi…ed in terms

of the regressors, the sample of countries can be partitioned accordingly.

The algorithm that applies a linear model

= + + + (4)

in which (the average annual population growth rate) and (the change

in over the period), whereas the regressand is (the average annual

growth rate of the per capita ).2 The economic data spanning from 1960

to 2003 are at annual level, and come from Summers, Heston, and Aten, version

6.2 (2006). The demographic data are in …ve years period and come from The

United Nations (2005). The highest AIDS prevalence countries Lesotho, South

Africa and Zimbabwe, the OPEC countries, and the EastEuropean countries

are excluded from the sample.3 In this way we can collect data for a sample of

85 countries.

The …rst split is in terms of and the split value is ¡0 195 (cf. Figure

1). Countries with change in population growth larger than ¡0 195 constitute

the …rst demographic club.4 There are 29 such countries in the sample, the

1 Figure 5 in Appendix shows the regression tree.
2 The average annual population growth is measured by the net reproduction rate giving

the number of female children per woman. This measure is insensitive to migration that has
played a considerable role in population growth in some countries. Since the extended Solow
model provideds no theory of migration, we want to eliminate its role.

3 We exclude Rwanda and China as well, the former because the mass murders there con
siderably decreased the accuracy of the demographic data, the latter because the population
policy sets this country in a speci…c position among countries. The demographic data for
Taiwan is replaced by that of South Korea. The economic data for Taiwan is available in
Summers, Heston, and Aten (2006).

4 Note the extended Solow model assumes population growth as a function of the level of
the per capita income which, in the long run, is sensitive to . Hence, the estimated
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Figure 1: The four demographic clubs and the clubspeci…c annual economic
growth rates.

clubspeci…c average annual economic growth rate in this club is 0 65%. The

algorithm splits the countries with ¡0 195 by regressor to those where

7 1 835. Countries in Club (22 countries) have 1 835 with economic

growth rate of 1 76%. Countries with 1 835 are further split to two clubs

by . Club has 10 countries with clubspeci…c growth 3 95% and Club

has 24 countries with the clubspeci…c economic growth rate of 2 59% an

nually. The calculations of the model deviances show that the largest decrease

is associated to the …rst split, but once the number of the clubs is four, the

decrease in deviance becomes marginal. Therefore, we conclude that the right

number of demographic clubs is four.

Figure 1 and Table (1) summarize the results of the regression tree analy

coe¢cients in (4) may su¤er from endogeneity but endogeneity has no impact on the standard
deviances applied by the algorithm.
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Club Memb. Regressor and Value Deviance GROWTH N DN
Root 85 184 100 1 87 1 77 ¡0 40

29 ¡0 195 23 740 0 65 2 07 0 30
22 ¡0 195 1 835 32 250 1 76 2 22 ¡0 78
10 1 835 ¡1 035 18 900 3 95 1 56 ¡1 33
24 1 835 ¡1 035 9 781 2 59 1 13 ¡0 50

Table 1: The regression tree results. The table reports the splitting variable
and the split value, the standard deviation in each club, and the average growth
rate of the per capita income, the average population growth and its change.

sis. To interprete these results, note that countries in Club experienced an

acceleration in population growth and countries in Club were charachterized

by high population growth, whereas population growth in Club decreased,

being already relatively low in Club . Hence, facing the theory of demo

graphic transition with rising and falling population growth, one can say that

countries in Clubs ¡ were at the successive stages of the demographic

transition, characterized by acceleration, peak, deceleration, and levellingo¤ in

population growth respectively. Figure 2 illustrates the approximate location

of the demographic clubs in demographic transition. The poorest countries are

in Clubs and , the wellknown EastAsian Tigers are in Club and the

Western countries (and India) are in Club . Appendix gives a complete

list of countries in each club.5

5 There is one possible misallocation, namely Luxemburg, that was located to the poorest
club, Club , because of its high population growth rate which was mainly due to immigration.
Although net reproduction rate that is relatively resistant to annual immigration, persistent
immigration may still be re‡ected by higher net reproduction rates if the immigrants come
from high fertility cultures and adapt to the local fertility behavior only with a lag. The rest
of the analysis is performed without Luxemburg.
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Figure 2: Demographic Transition and its stages (Clubs ¡ ).

4 Convergence Within

4.1 Absolute ¡Convergence

The two convergence concepts considered in this paper are the crosssectional

absolute ¡convergence, and the time series convergence, measured by unit root

tests. To run the former, let 0 stand for the log of per capita income in coun

try at time 0. A sample of countries is said to exhibit absolute ¡convergence,

if in the following model

Model 1: ( 0+ ¡ ) = + 0 + (5)

the estimated is negative implying that the initially poorer countries grow

faster than the initially richer countries (Barro and SalaiMartin 1992, and

Mankiw et al. 1992). Model 1 has been criticized on several grounds. Islam

(1995) suggests that instead of pooled crosssectional estimates, panel methods
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Sample Model 1
test prob.

All 0.34 2.08 0.04
Club I 0.25 1.16 0.26
Club II 0.99 2.34 0.03
Club III 1.16 2.08 0.07
Club IV 0.64 3.30 0.004

Table 2: The regression results for Model 1

are more appropriate to control for countryspeci…c …xed e¤ects. Lee et al.

(1997) suggests that countryspeci…c coe¢cients for initial incomes should be

allowed as well. We apply the basic model (5) since the number of observations

in clubs is low. Hence, we run Model 1 for the sample of all countries and each

club separately; the results are provided in Table 2.

The estimated in the sample of 84 countries is positive and signi…cant, i.e.,

the sample as a whole exhibits divergence, a result that is con…rmed in most

large samples of heterogenous countries (Mankiw et al. 1992, for example). In

contrast, the estimated value for is negative in all clubs, but signi…cant only

in Clubs and . A closer examination of Club shows that from 1960

to 2003 many countries have changed their positions in this club; countries that

were initially poor are now rich and vice versa. Hence, there is no divergence

but merely “leapfrogging”in this club. Figure 3 shows the regression diagrams

for each club.

4.2 Unit Root Tests for Convergence

To run the unit root tests, let ¹ stand for the average per capita income in

the sample and ¡ ¹ for the di¤erence of the income in country from
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Figure 3: The absolute ¡convergence tests in Clubs ¡ .

the sample mean. If the estimated autoregressive term in ¢( ¡ ¹ ) =

( ¡1 ¡ ¹ ¡1) is negative, then the income in country converges to the

sample mean. In addition to the autoregression, the income gap may depend

on time. Convergence may also be conditional in the sense, that even if the gap

¡ ¹ decreases, it never vanishes completely. Hence, to derive an unbiased

estimate for , the augmented DickeyFuller test for an individual country

should be formulated as

¢( ¡ ¹ ) = + + ( ¡1 ¡ ¹ ¡1) +
X
=1

¢ ¡ +
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in which , and, are the constant, the trend, and the autoregressive

coe¢cient respectively,
P

=1 ¢ ¡ is the sum of the lags, and is the

identically independently distributed error term. Again, country is said to

converge if the estimated autoregressive coe¢cient is negative.

To generalize this test to a panel of countries, several speci…cations are pos

sible. Im et al. (2003), suggest that to control for the heterogeneity implied

by the theoretical model (di¤erences in production functions and demography

in the extended Solow model), each country should have an individual autore

gressive coe¢cient. Since the demographic clubs are derived to eliminate this

heterogeneity, individual autoregressive coe¢cients, if applied, would lead to

ine¢cient estimates. Hence, we are left with three possible speci…cations (Levin

and Lin 1993 and Levin et al. 2002):

Model 2 : ¢( ¡ ¹ ) = + + ( ¡1 ¡ ¹ ¡1) +

Model 3 : ¢( ¡ ¹ ) = + ( ¡1 ¡ ¹ ¡1) +

Model 4 : ¢( ¡ ¹ ) = ( ¡1 ¡ ¹ ¡1) +

Table 1 shows that although sample partitioning leads to relatively homoge

nous clubs, all heterogeneity can not be eliminated. To control for the residual

heterogeneity, Model 2 includes the trend dealing with timerelated factors

like di¤usion of technology. Countryspeci…c trends are justi…ed only, if di¤u

sion takes place at di¤erent pace in di¤erent countries. Table 1 shows that the

residual dispersion in in Clubs ¡ is much larger than in Club
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indicating that some countries have bene…tted technological di¤usion more

than others in the former, whereas di¤usion has been symmetric in the latter.

Hence, a model with a trend is correct in Clubs ¡ but not in Club .

The extended Solow model does not discriminate between the concepts of

population and labor force. Instead, all people work equally. However, changes

in the dependency rate have been remarkable as …rst the cohort of children, then

the cohort of working adults, and …nally the cohort of retirees have swelled in

the course of demographic transition (Bloom and Williamson 1978). This slowly

changing factor may wedge country’s income from the sample mean. Because

this is not eliminated in the regression tree analysis above, it is a potential source

for residual deviance, and should be controlled for by inserting a countryspeci…c

constant. The average dependency rates over the period 1960–2003 were 897,

877, 699, and 566 (per thousand workers) and their standard deviances were

103, 756, 129, and 63 in Clubs IIV respectively, showing that the burden was

highest in the beginning of the transition and calling for a speci…cation with

constant at least in Club .

We run Models 2–4 for the whole sample and for each club separately. As the

pattern of serial correlation might di¤er across countries, we estimate individual

lags for each country.6 The and numbers of observations are (28 44 1189)

for Club I, (22 44 929) for Club II, (10 44 416) for Club III, and (24 44 1021)

for Club IV respectively. The regression results are given in Table 3 which

6 The number of lags was tested by performig ADFtest for all countries. We started with
maximum of 3 lags and reduced the number of lags until the remaining lag(s) were statistically
signi…cant.

14



Sample Model 2 Model 3 Model 4
¤test prob. ¤test prob. ¤test prob.

All
Club 1 0.14 1.61 0.05 0.04 1.36 0.09 0.002 1.21 0.11
Club 2 0.19 2.83 0.00 0.02 0.27 0.60 0.002 0.65 0.74
Club 3 0.13 0.99 0.16 0.02 0.33 0.37 0.004 1.37 0.09
Club 4 0.10 2.10 0.02 0.06 2.73 0.00 0.008 4.94 0.00

Table 3: The regression results for Models 2–4.

reports the estimated autoregressive coe¢cient , the value of the ¤¡test, and

the probability of obtaining such ¤¡value if the 0 was true.

The results in Table 3 indicate that Club converges only if a country

speci…c …xed e¤ect and trend is allowed as was suggested above. The same is

very much true for Club . Club , however, does not exhibit convergence

with any one of the possible model speci…cations. Remembering the outcome

from convergence in Table 2, this is not a surprise. Club , consisting mainly

of industrial countries, seems to exhibit convergence in its strict notion. The

rate of convergence, however, is small indicating that it would take 87 years for

the remaining income gap to be halved. In other words, it appears that these

countries are relatively homogenous and “converged”already.

Our results indicate that the demographic transition is among the important

determinants of growth as suggested by the model. It is not, however, the only

determinant of the convergence, as our estimation results point out. Countries

that are in the same stage of demographic transition may have other di¤erences

as in the terms of di¤usion of technology, the dependency burden, the rate of

literacy or the rule of law. Based on our results it, however, seems that if

the advances in demographic, institutions and technology do take place, these
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laggards will eventually reach the industrialized countries. First, they need to

exhibit convergence within their own club.

4.3 Caveats

One cause for concern is the notion of convergence used in this study. It was

proven by Evans (1998) that if countries grow exogenously with the same rate of

growth then for convergence for all members of the panel to hold the di¤erence

between the individual series and the mean value for the series across all

members at each point in time ¹ = 1
P
=1

should be stationary. 7 Instead of

analyzing each pair of countries separately the convergence hypothesis can be

tested with a panel of countries by testing whether

( ¡ ¹ ) = ( ¡ ¹) + ( ¡1 ¡ ¹ ¡1) + ¡ ¹ , (6)

is stationary under the assumption that = for all

Lets’assume that the crosssectional dependence of across can be spec

i…ed by the twofactor model:

= + (7)

where is a timevarying common stochastic component and is the country

speci…c IID disturbance term (Maddala and Wu 1999, Kutan and Yigit 2004,

Huang 2005). The most general form of the data generating process (DGP) to

7 See also discussion in Lee et al. (1997) and in Pedroni and Yao (2002).

16



be considered here is the one with …xede¤ects and country speci…c growth

rates

= + + ¡1 + (8)

According to Evans (1998), with common technology
¡

¡ ¹
¢

= 0 and with

= for all demeaning yields

( ¡ ) = ( ¡ ¹) + ( ¡1 ¡ ¡1) + ¡ ¹ (9)

We note that assuming, as Evans (1998) does in his proof, that countries

share the same technology might not be true having our data in mind. When

testing for convergence, assuming that
¡

¡ ¹
¢

= 0, when it is not the case will

bias the estimator of and the estimator of the rate of convergence8 . Moreover,

under demeaning of this kind the crosssectional dependence of error terms must

be speci…ed by the twofactor form in equation (7). When this is not the case

demeaning does not remove all the crosssectional dependence and the estimator

is biased. Hence, from these remarks we suggest that the test for convergence

might be subject to biases.

5 Divergence Between

Table 1 reports the average annual economic growth rates for each club showing

that this rate was lowest in Club (0 65%) and highest in Club (3 95%).

8 Lee at al. (1997) argue that due to di¤erences in growth rates the mean of is across
countries would be subject to a downward bias.
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Because Club also had the lowest average initial income ($1564 constant 2000

international), it lagged the other clubs and its income in 2003 was only $2022.

In Club , for example, the per capita income in 1960 was $3199 but increase

to $16148 in 2003. Hence, in 1960, the income in Club was 50% of that in

Club but only 20% in 2003 showing the huge divergence of incomes between

these two clubs as Club fell behind and Club leaped ahead. Also Club

su¤ered from bad economic performance but the richest Club proceeded

well and the incomes in the whole world diverged to a great extend. Figure 4

summarizes the economic performance in the four clubs.

Figure 4: The level of per capita GDP in 1960 and 2003 in Clubs ¡ . The
average annual growth rates are given for each club.

To discover the demographic side of the world income division, note that the

average annual population growth rate over the period 1960–2003 was highest in

Clubs and (2 07% and 2 22%). Because in 1960, the income in Clubs and

was 40% and 62% of the world average, but decreased to 19% and 48% in

2003, one can say that an ever larger number of people enjoyed an ever smaller

share of world incomes, as was maintained by Quah (1996). An interpretation for
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this bipolarization was in demographic transition that kept population growing

in the poorest countries in the lowest stages in this transition.

In the future, countries proceed in the demographic transition and reach the

subsequent stages and clubs and, according to the predictions of this analysis,

start to grow at the rate that is typical to those clubs. In 1960, countries in

Clubs ¡ were all equally poor. In 2003, only the countries in Club

had become remarkably richer. A similar leap ahead is also possible for the 46

countries in Clubs ¡ , which show a large potential for convergence in the

future.

6 Discussion

In his 1956 paper, Solow provided a model that predicted convergence among

countries, a result that was not con…rmed by empirical research. Solow also

provided an extended model assuming that population growth is a function of

income such that it …rst rises and then falls as is implied by the demographic

transition. The extended Solow model predicts convergence only if demograph

ics is controlled for, and that the economic growth varies along with demographic

growth. If demographic variables are controlled for by partitioning countries to

demographic clubs, then the extended Solow model predicts convergence within

these clubs and divergence between them.

In this paper, we have divided a large sample of countries to four demo

graphic clubs by applying the regression tree method and provided convergence
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crosssectional ¡convergence and unit root time series convergence tests pro

viding some support to convergence within the clubs. On the other hand,

the clubspeci…c economic growth rates exhibit great dispersion thus provid

ing strong support to divergence between the clubs. Hence, the extended Solow

model sheds considerable light to the current convergence debate and makes the

postwar empirical results more conceivable.

In the future, countries move forwards in the demographic transition. Many

poor countries with high population growth experience a considerable decrease

in it thus entering Club III , in which catchup of the formerly richer countries in

Club becomes possible. As demographic transition gets completed, all coun

tries reach mature demography and enter Club within which convergence is

exhibited. Hence, after intricate transitional phases, the extended Solow model

suggests that all countries ultimately converge each other.
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A Countries and Clubs

I
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Argentina, Benin, Bolivia, Burkina Faso, Burundi, Cameroon, Chad, Co

moros, Congo, Ivory Coast, Ethiopia, Gambia, Guatemala, Guinea, Guinea

Bissau, (Luxembourg), Madagascar, Malawi, Mali, Mozambique, Nepal, Niger,

Pakistan, Senegal, Tanzania, Togo, Uganda, Uruguay, Zambia.

II

Cape Verde, Colombia, Costa Rica, Dominican Republic, Egypt, El Sal

vador, Ghana, Honduras, Jamaica, Jordan, Kenya, Malaysia, Mexico, Morocco,

Nicaragua, Panama, Paraquay, Peru, Philippines, Syria, Tunisia, Turkey.

III

Barbados, Brazil, Hong Kong, Korea Rep., Mauritius, Singapore, Sri Lanka,

Taiwan, Thailand, Trinidad&Tobago.

IV

Australia, Austria, Belgium, Canada, Chile, Denmark, Finland, France,

Greece, Iceland, India, Ireland, Israel, Italy, Japan, Netherlands, New Zealand,

Norway, Portugal, Spain, Sweden, Switzerland, U.K., United States.

B Some Additional Material
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Figure 5: The regression tree. The spliting variable and its split value, and the
value of in each club reported.

Figure 6: The decrease in the deviance of the sample as a function of the number
of clubs.
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Figure 7: The average growth rate regressed against the log of the initial income,
the whole sample.
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