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1. Introduction

It is a well-known fact that Argentina is the only country in the world that was developed in
1900 and developing in 2000. From a long-run economic growth perspective, Argentina is
truly unique. Per capita GDP levels and growth rates in Argentina (and nowhere else)
declined over 1900-2000 vis-a-vis countries that were at similar levels of economic
development in 1900. As a consequence, a rich debate ensued on the possible underlying
causes and timing of such a debacle.

The debate on the timing of the relative decline of Argentina is intrinsically linked to
the debate on its underlying causes. Taylor illustrates this point perfectly by asking ‘Did
Argentine economic decline begin with the First World War — an early retardation
hypothesis that could implicate the prevailing liberal policy regime which adhered to
openness in trade and maintained an outward orientation from 1913 to 1929? Or,
conversely, did retardation begin with the Great Depression, a late-retardation hypothesis
that could implicate the inward-looking import-substitution policies of populist and
nationalist governments in the thirties, forties and fifties?’ (1994, pp. 1-2).

It is not surprising, that there is a vast literature on the Argentine puzzle, providing
different explanations for its long-run economic decline. One argument is that the increased
competition in international markets during and after WWI has an important role to play,
as does the sharp decline in immigration and foreign capital inflows. Finance has also
received a great deal of attention in terms of its potential role in explaining the Argentinean
debacle (see della Paolera & Taylor, 1998). For example, Prados de la Escosura and Sanz-
Villarroya (2009) argue that contract-intensive money is actually the key factor in
explaining the Argentinean puzzle. In addition, Taylor (2003) links the Argentine decline to

very low savings rates.



Until 1914, Argentina was an aggressive exporter exhibiting high levels of openness
to international trade. Campos et al. (2016) show that the ratio of exports plus imports to
GDP exceeds 50 percent in the years immediately before WWI, with a clearly declining
trend in the inter-wars years and it never exceeds 25 percent from 1945 to almost 2000.
These numbers surely provide fuel to placing openness as a major reason for the Argentine
decline (Diaz-Alejandro, 1985).

The objective of this paper is to offer a comprehensive and systematic assessment of
the timing of the Argentine debacle. In this paper we put forward such an econometric
assessment by identifying structural breaks in GDP growth in Argentina since the 1880s.
More specifically, we use an extensive battery of state-of-the-art parametric and non-
parametric structural break tests on a dozen annual GDP growth series to identify the
year(s) in which the Argentine relative decline may have started.

One may ask why so many tests and why so many different GDP series for
Argentina? The reasons are simple. As far as the various structural breaks tests are
concerned, here we want to complement the more classic approach that is embodied in the
Chow and Bai-Perron (1998) frameworks. These frameworks focus on structural breaks in
the mean, while in many situations, breaks in the variance can also be of consequence.! In
what follows we show that structural breaks are important in the mean of GDP growth
rates in Argentina over the very long-run, but there are at least equally important
structural breaks in the variance of those series and that these significantly contribute to
the understanding of the Argentine debacle.

Regarding the various GDP series, we note that the United Nations system of
National Accounts has existed only since the immediate post Second World War. Before the
1940s, GDP has to be estimated using various readily available components (such as

imports and exports or government revenues). Hence, different series exist because they



were constructed based on different components, periods, methodologies and deflators2. Due
to the aforementioned data limitations before the 1940s we believe that the use of the best
available data (many different series) and the implementation of all possible techniques at
our disposition will help us determine the best possible results, that is a more accurate
estimate of the timing of the Argentine debacle.?

One last important caveat to be clarified at the outset is whether Argentina is
actually the only country in the world that was developed in 1900 and developing in 2000.
We claim this is the case. Maddison (2003) is arguably the most authoritative source for
historical economic data series for data being comparable across countries. For year 1913, it
reports per capita GDP data for 65 independent countries (bearing in mind that almost two-
thirds of the countries that exist today were colonies at the time.) Argentina has the tenth
largest per capita GDP, at precisely USD 3,797.4 One concern is that other countries (chiefly
Uruguay, but also to a lesser extent Chile) could be classified as ‘developed’ before World
War I and, hence, liable to have undergone a similar rich-to-poor transition. According to
Maddison’s data, GDP per capita in Uruguay was about 10 per cent lower than Argentina’s
in 1913, and Chile’s was substantially lower. Moreover, the gap between Argentina and
Uruguay is not inconsiderable: In 1913 France, Austria and Germany had lower per capita
GDP than Argentina’s but larger than Uruguay’s. Whether a country is considered
developed or developing is arbitrary. If one takes the upper quintile as the cut-off point
(which would be somewhat similar to today’s split share of developed and developing) then
the line for 1913 would be drawn at France or Germany on the eve of the First World War,
ranked numbers 12 and 14 respectively (out of 65). On this basis, Argentina is unique: it is
indeed the only country that was developed before the First World War and is now
developing.

This paper contributes to the vast literature on the causes of economic growth.



Durlauf et al. (2005) and Acemoglu (2008) provide recent, authoritative surveys which
suggest that there is dissatisfaction with the empirical growth literature, while Sen (2013)
and Spolaore and Wacziarg (2013) argue that within-country focus and historical
quantitative research, respectively, may help to address such dissatisfaction. This paper
contributes by focusing on the country that is one of the most undisputed outliers, as
opposed to following the more standard practice of studying the ‘average’ or median country.
In this paper we (a) study only one country over a very long period, (b) use the economic
history literature to guide the identification of potential dates and reasons for the Argentine
decline, and (c) utilize an econometric methodology that has seldom been used in the
empirical growth literature despite the fact that it makes it possible to contrast the effects
of various competing explanations directly. Another benefit of this choice of econometric
framework is that it helps to shed light on the relation between mean growth rates and
their volatility. While Ramey and Ramey (1995) show that growth rates are adversely
affected by their volatility, Grier and Tullock (1989) argue that larger standard deviations
of growth rates are associated with larger mean rates. Most papers focusing on the growth-
volatility relationship seldom assess the effects of the structural breaks and how this
information may be helpful in getting at the relative importance of contrasting theories by
fully investigating structural breaks in both the mean and the variance.

The main findings of this paper are as follows. We detect one main structural break
for a set of Argentinean GDP per capita growth series for the year 1918. This finding
supports the early retardation hypothesis put forward by Taylor (1994, 1998). Yet a more
nuanced picture emerges when we examine the ratio of Argentine GDP relative to other
countries. Note the 1918 break is for the absolute per capita GDP series, not for the ratio of,
say, Argentina’s and the Western Offshoots or Western Europe series. For example, focusing

on the ratio of per capita GDP in Argentina to per capita GDP in Western Europe, our



estimation uncovers two structural breaks: one in 1914 and the other in 1948 (while the
former supports the early retardation hypothesis, the latter is consistent with the
explanations often associated with Conde, 2009). Relative to the Western Offshoots (United
States, Canada, New Zealand and Australia), structural breaks are detected in years 1930
and 1947, with the former now supporting the ‘late retardation hypothesis’. Finally,
focusing on the ratio of per capita GDP in Argentina to per capita GDP in Latin America,
1948 once again emerges as the detected structural break.

In sum, considering both absolute and relative GDP growth series the main finding
we offer is that of two significant structural breaks: one in year 1918 and the other in 1948.

The importance of these findings is that they shed further light on the debate on
Argentina’s unique decline. Previous research has offered a range of somewhat conflicting
dates. As noted, disagreement is seldom about whether the debacle occurred and mostly
about the when, and of course the why. Some argue that the decline started with the Great
Depression (for example, Diaz-Alejandro, 1985), Conde (2009) associates its beginning with
WWII, Taylor (1992) argues for a turning point around 1913, and Villarroya (2005) detects
an even earlier structural break in year 1899 (section 2 below discusses these various
viewpoints in detail). Previous research sometimes, but far from always, based these
proposed break dates on quantitative or econometric evidence. Our paper is the first to use a
range of historical annual GDP series for Argentina and extensive structural break tests to
provide a full assessment of this dimension of the debacle. Our results highlight the
important role played by the choice of comparator groups. If it is the Western Offshoots that
are focused on, the Great Crash of 1929 looms large, as the break is detected for year 1930.
However, focusing on Western Europe, 1930 is not a detected break, but 1918 is, in this
case, suggesting that the events surrounding the First World War played a major role.

Therefore, our results allow for a more nuanced understanding that paves the way to a



reconciliation of this set of highly conflicting viewpoints.

The paper is organized as follows. The next section reviews the debate about the
timing of the Argentine debacle, that is, of its relative long-term collapse in terms of GDP
growth. Section 3 presents the various different Argentine GDP series we collected and use
in this paper. Section 4 presents our econometric methodology and Section 5 discusses our

main results. Section 6 concludes.

2. Apocalypse when?

The objective of this section is to take stock of the debate about the timing of the Argentine
debacle, that is, of the relative long-term decline of its GDP growth rates. There is a large
debate in economic history about the timing of this relative decline (Taylor 2014), with at
least five views that differ in their identification of the precise year in which the decline
started. These are: 1913, 1929, 1913-1929, 1945 and 1899. We now turn to each of these
views.

The view that 1913 is the main structural break (that is, that it marks the beginning
of the Argentine debacle) is represented by the early retardation hypothesis put forward by
among others Taylor (1992). The reasoning is as follows: Argentina adopted a very
successful export-led growth strategy but it was heavily dependent on foreign markets, on
foreign capital and on foreign labour. When the First World War starts in Europe in 1914,
these flows are interrupted and Argentina suffers greatly. Foreign labour resumed after the
War and export markets recovered to a lesser extent. There were, however, massive changes
regarding foreign capital flows as the inter war years is the period in which the financial
center of the world moves from London to New York. Another important element in this
view of the debacle is the argument that by 1913 the agricultural frontier is starting to close

down, with severe restrictions on the availability of high-quality agricultural land in the



Pampas. This understanding also blames the relative decline of Argentina on the
persistence of liberal policies in the period immediately following the First World War.

Diaz Alejandro is one of the main names associated with the notion that 1929 marks
the beginning of the end for Argentina. The contrasts are starker than one would expect.
The idea here is that the maintenance of liberal policies towards international trade, capital
and labour after the First World War was actually a correct decision. This policy choice
helped Argentina navigate the inter war years without any major noticeable relative decline
In its international standing. This view proceeds by arguing that Argentina’s Belle E'poque
does not end in 1913, but in 1930, the year in which a military coup puts an amalgam of
conservative, agrarian, provincial and protectionist forces into power. This corresponds to a
radical change in government policy, from extremely open to international trade and capital
flows to a more closed stance. Diaz-Alejandro blames the Argentinean debacle on these post-
1930 inward-looking policies. Spiller and Tommasi (2007) and Alston and Gallo (2010) also
identify 1930 as the turning point, but blame the widespread use of corrupt methods to win
political elections used by incumbent governments since, as one main factor in the debacle.

A third view is that offered by Taylor (1994). Although he argues that the
Argentinean Belle Epoque ends in 1913, he also notes that financial factors make the period
between 1913 and 1930 a very difficult one for Argentina as foreign capital dries up, and
domestic savings are incapable of filling the gap. Taylor’s argument is that this is due to a
very low domestic savings rate, which can be explained by a combination of high
dependency ratios and a liberal immigration policy. Taylor also attaches blame to the
inward-looking policies after 1930 as these aggravated price disincentives that channeled
funds away from investment and deliberately supported high relative prices of imported
capital goods.

A fourth view we discuss is that of Villarroya (2005, 2007). This differs from all



others by being the first to offer an econometric answer to the question of when exactly the
Argentinean debacle started. Villarroya uses cointegration analysis and the Bai-Perron
methodology to tackle this question. She shows that the Argentinean per capita GDP series
‘becomes stationary when modeling its trend with a set of structural breaks fixed at 1913,
1929, and 1974 (Villarroya, 2005, p. 443). She also finds that (a) Argentina started to fall
behind Australia in 1899 and behind Canada in 1896, (b) Argentina did catch up to Canada
over certain periods before 1900, and (c) Argentina stopped catching up with the OECD
countries in 1913. Below we try to improve upon these results mainly in two ways: (a) by
directly estimating the years in which the structural breaks occur (instead of setting them
ex ante), (b) by examining the ratios between Argentinean GDP and various comparator
groups in a more robust way, by checking both the individual series and the ratios
themselves, and (¢) by using a battery of structural breaks tests that go beyond the Bai-
Perron framework and its emphasis on breaks in the means, also to take into account the
potential importance of breaks in the variances. This is also done using a uniquely
comprehensive set of historical GDP series (so that we can evaluate the relative roles of
methodology and underlying data series in identifying differences in break points.)

In summary, this important debate about Argentinean economic history has been
much less about whether a relative economic decline has indeed taken place and more about
its timing. Differences in dating the relative decline are associated with different causal
explanations. The views favoring 1913 and 1929 argue that these mark the exhaustion of
the export-led growth that was so successful in Argentina at the turn of the last century. A
third view is Taylor’s, which can be interpreted as arguing for a double break in 1913 and
1929, and a fourth distinct view is Villarroya (2005), which places the start of the decline
much earlier, in year 1899. Conde (2009) argues that the decline is well established and

beyond debate after the end of the Second World War, but also that there are clear earlier



signs of it, indeed as early as 1913. The earlier break identified for 1899 makes a lot of sense
when we take into account that this is vis-a-vis the group of Western Offshoot countries,
which were growing extremely rapidly at the turn of the century. The 1913 dating stresses
the role of international integration (trade, capital flows and migration), the 1930 dating
highlights some key domestic economic and political effects of the Great Depression, and the
1945 dating stresses the role of misguided populist political choices even more than
misguided inward-looking economic policies. In light of this rich disparity of results and
their attendant somewhat conflicting explanations, it is clear that a systematic assessment

of structural breaks would be a welcome addition to this debate.

3. Data

One constraint hindering the identification of structural breaks in Argentina’s economic
history is reliable GDP data. A full set of national income account data for Argentina is only
available from the mid-1930s. Previous researchers have tried to overcome this limitation
by constructing proxy measures of economic activity for the earlier period. The quality of
these constructs is, however, very uneven due to the lack and/or the very poor quality of
output data for broad sectors of the economy. In particular, official output data in
agriculture, manufacturing, construction, and services only become available from 1900
onwards and, even then, with gaps (Aiolfi et al., 2011, p. 9).

Our paper tries to address these data limitations by substantially broadening the
number of GDP variables from which one can derive valuable information on the Argentine
debacle. The data were obtained from a number of papers and the compilation of both
primary and secondary data sources. In most cases this resulted in new series being
created; once combined with their counterparts from the later twentieth century, these

series span the entire 1886-2003 period. Overall, we were able to put together a panel of



nine individual GDP time series and three relative ones, which, as shown below, may
provide an appropriate gauge of Argentine GDP growth. The Appendix provides a detailed
discussion of measurement issues underlying the various series and the respective data
sources.

Insofar as previous researchers tried to derive an aggregate measure of economic
activity from averages of these production data (resorting to linear interpolation to fill gaps
in some discontinuous annual series), the resulting indices are bound to be inaccurate. Della
Paolera (1989) attempted to overcome these problems by backcasting Argentine GDP based
on a handful of production and trade variables by means of linear OLS regressions (Della
Paolera, 1989). In this paper we employ two Della Paolera series. The first one (DellapA) is
taken from Della Paolera et al. (2003a) which is real GDP per capita at constant 1980
international prices. The second series (DellapB) has been employed in de la Escosura and
Villarroya (2009). It is taken from Della Paolera et al. (2003b). They used real GDP per
capita in current 1990 U.S. dollars. The next series (Bordo) is real GDP, used in Bordo et al.
(2001). The fourth series (Maddison) is taken from Maddison (2003). We have used
purchasing power parity adjusted GDP per capita expressed in 1995 US relative prices. The
three relative series are also from Maddison (2003). There are the ratios of Argentina to (i)
Latin America (Maddison, LA), (i1)) Western offshoots (Maddison, US), and (1ii1)) Western
Europe (Maddison, WE).

Aiolfi et al. (2011) point out that while the work of Maddison (2003) has made
important strides in filling some gaps and making long-run data more easily accessible,
important deficiencies remain. For most developing countries, Maddison's pre-World War II
data is either provided only for benchmark years or compiled directly from secondary
sources relying on annual data from a very limited set of macroeconomic variables and often

using disparate methodologies to build up GDP estimates. As discussed in detail in Aiolfi et
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al. (2011) for Argentina, this procedure can generate biased measures. Aiolfi et al. (2011)
address these data limitations by substantially broadening the number of variables from
which one can derive information on the pace of aggregate economic activity. They took into
account not only production or foreign trade variables, but also monetary and financial
indicators that economic theory suggests should be correlated with economic cycles. Thus
the next series (Catdo) is a real GDP index (2000=100), used in Catao et al. (2009) and Aiolfi
et al. (2011). Aiolfi et al. (2011) point out that backcasting missing GDP data with
information extracted from a wide and consistent set of indicators allows them not only to
expand the data range, but also to increase the precision of inter-period comparisons of
business cycle behavior. They also emphasize that having such a measure of the evolution of
economic fluctuations matters for issues related to the international transmission of real
and financial shocks, the role of openness and international asset pricing (Aiolfi et al., 2011)
and also also put forward predictions about volatility behavior.5

The sixth series (Kehoe) is another real GDP index (2000=100), used in Kehoe
(2007). The next one (Kydland) is real GDP, in 1986 Argentinean pesos, used in Kydland
and Zarazaga (2002/2007). In the next series (Moccero), real GDP was constructed by
Moccero (2008). Finally, the ninth series (Prados) is real GDP per capita, in current 1990
U.S. dollars, used in de la Escosura and Villarroya (2009).6

Figure 1 (below) plots these series over time and Appendix Table A.1 presents
details, sources and the sample period for each series.

Using the remaining three Maddison series (Maddison LA, Maddison US, Maddison
WE), we also construct a series of the relative output ratios of Argentina’s GDP to each of

these comparator groups. Figure 2 below shows these three relative output series over time.
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Figure 1. Argentina’s GDP growth series over the XXth Century
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Figure 2. Argentina’s GDP growth series
relative to Western Europe, US et al, and Latin America
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4. Methodology
The objective of the section is to describe the statistical procedures we use to identify the
regimes and/or segments of each series statistically and henceforth their underlying
significant structural breaks (Hansen 2000, 2001). We divide the series into two types,
which we call absolute and relative for convenience: (a) per capita GDP growth series for
Argentina, and (b) the ratio of Argentine GDP to three different comparator groups
(Western Europe, Western Offshoots, comprised of the USA, Canada, New Zealand and
Australia, and the rest of Latin America).

To identify the number and timing of the potential structural breaks we employ the
Awarding-Nominating procedure of Karoglou (2010) and Karanasos et al. (2016). This

procedure involves two stages: the stage of “nominating breakdates” (selection stage) and
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the stage of “awarding breakdates” (filtering stage). The “nominating breakdates” stage
involves the use of one or more statistical tests to identify some dates as possible
breakdates. In recent years, a number of statistical tests have been developed for that
reason and for the purposes of this paper, we use the following tests:

(a) IT (Inclan and Tiao, 1994),

(b) SAC4, (the first test of Sansé, Aragd, and Carrion, 2004),

(c) SACBT, SAC295, SAC2VH (the second test of Sansd, Aragd, and Carrion, 2004 with the
Bartlett kernel, the Quadratic Spectral kernel, and the Vector Autoregressive HAC or
VARHAUC kernel of Den Haan and Levin, 1998 respectively),

(d) KLgr, KLgs, KLvn, (the version of the Kokoszka and Leipus, 2000 test refined by the
Andreou and Ghysels, 2002 with the Bartlett kernel, the Quadratic Spectral kernel, and the
VARHAC kernel respectively).

For further robustness test we report the results provided by the Bai-Perron test so
as to provide us with a common yardstick.

These tests are designed to detect a structural change in the volatility dynamics, but
in fact they do not discriminate between shifts in the mean and shifts in the variance. For
the purpose of this paper, this is a plausible feature since all types of breaks need to be
considered in order to determine if and to what extent the distributional properties change
when moving from one regime to another.

Figure A.1 in the Appendix plots the ‘variances’ (measured by the squared
observations) of the nine absolute GDP series we use. A brief visual contrast of Figures 1
and A.1 suffices to suggest that frameworks focusing solely on breaks in the mean are likely
to miss out on probably the most important parts of this story.

A second reason for selecting these CUSUM-type tests is that their properties for

strongly dependent series have been extensively investigated (for example Andreou &
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Ghysels, 2002; Sansd, Aragd, & Carrion, 2004; Karoglou, 20067 and Karoglou, 2010) and
there is evidence that they perform satisfactorily under the most common ARCH-type
processes. Thus, even when there i1s a break in a conditionally heteroskedastic process,
these tests can detect it, that is, the tests do not exhibit size distortions and they have
considerable power, even when the assumption of within-segment homoskedasticity is
relaxed in order to include ARCH-type structures.

Nevertheless, Karoglou (2006) shows that the relative performance of each of the
above tests depends on the underlying data generating process (DGP).8 Consequently, since
the true DGP is not known, it is preferable to use all of them and select the break date
according to an appropriate set of rules, that is (1) a breakpoint can be considered only if at
least two tests have identified it, (i1) a breakpoint can be considered only if the resulting
segments contain more than 10 observations.

Another important advantage of this set of tests is that they can be used to identify
multiple breaks in a series. This is achieved by incorporating the breaks in an iterative
algorithm and applying these breaks to sub-samples of the series. In this paper, we propose
the following algorithm (in six steps):

(1) Calculate the test statistic under consideration using the available data.

(2) If the statistic is above the critical value, split the particular sample into two
parts at the date at which the value of a test statistic is maximised.

(3) Repeat steps 1 and 2 for the first segment until no more (earlier) change-points
are found. Note that a breakpoint can be considered only if the resulting segments contain
more than 10 observations.

(4) Assign this point as an estimated change-point of the whole series.

(5) Remove the observations that precede this point (that is those that constitute the

first segment).
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(6) Consider the remaining observations as the new sample and repeat steps 1 to 5
until no more change-points are found.

The above algorithm is implemented with each of the (single break date CUSUM-
type) test statistics described above (that is IT, SAC:, SAC2BT, SAC295, SAC2VH, KLgt, KLgs,
KLvn). The main feature of the algorithm (which differentiates it from a simple binary
division procedure) is that it guarantees that the existing breaks are detected in a time-
orderly fashion. In other words, the first break proposed by the algorithm is also the earliest
break in the series, the second break proposed is the second earliest break, and so forth.
This is important when transitional periods exist, in which case, a simple binary division
procedure will probably produce more breaks in the interim period. In the absence of
transitional periods the two procedures produce the same breaks. In conclusion, the
nominated break dates for each series are all those which have been detected by any of the
aforementioned tests at 5 per cent significance level.

The ‘awarding breakdates’ stage involves applying a certain procedure to select, from
the nominated breakdates, those dates that define a segment. The procedure we use
involves uniting contiguous nominated segments (that is seg ments that are defined by the
nominated breakdates) unless one of the following conditions is satisfied:

(1) the means of the contiguous segments are statistically different (as suggested by
the t-test and the Satterthwaite-Welch t-test, which is more robust when the contiguous
segments do not have the same variance) or

(i1) the variances of the contiguous segments are statistically different (as suggested
by the battery of tests which is described below).

This testing procedure is repeated until no more segments can be united, that is,

until no condition of the two above is satisfied for any pair of contiguous segments.

16



With regards to the battery of tests discussed above, these involve several procedures
designed to test for the homogeneity of variances of different samples and in this case these
samples are two contiguous segments. These tests constitute a different approach to the
CUSUM-type tests described previously in that they test for the homogeneity of variances of
distinct samples, that is, without encompassing the time-series dimension of the data.? They
include the standard F-test, the Siegel-Tukey test with continuity correction (Siegel &
Tukey, 1960; Sheskin, 2003), the adjusted Bartlett test (see Sokal & Rohlf, 1995; Judge et
al., 1985), the Levene test (1960) and the Brown-Forsythe (1974) test. The F-test requires
equal sample sizes and is sensitive to departures from normality. The Siegel-Tukey test is
based on the assumption that the samples are independent and have the same median. The
Bartlett test is also robust when the sample sizes are not equal, despite still being sensitive
to departures from normality. Its adjusted version makes use of a correction factor for the
critical values and the arcsine-square root transformation of the data to conform to the
normality assumption. The Levene test is an alternative to the Bartlett test which is less
sensitive to departures from normality. Finally, the Brown-Forsythe test is a modified
Levene test (substituting the group mean by the group median) which is superior in terms

of robustness (when scores are skewed or samples relatively small) and power.

5. Econometric results

For convenience of exposition, we divide the presentation of our results into absolute and
relative series. We first report our findings regarding structural breaks for the individual
Argentina GDP series, and then we report results using the same methodology and tests but

referring to relative GDP series (in comparison to three selected groups of countries).
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5.1 Structural breaks in Argentina GDP growth series

Table A.2 in the Appendix shows the structural break results in the mean and/or in the
variance of each series that have been detected by each test. From the table we can see that
there 1s strong support for a single break, namely in 1918 (detected in Maddison, DellapB
and Prados). The IT test also suggests one more break (1963 for Bordo). However, the
corresponding series are substantially leptokurtic and the IT test exhibits size distortions
for leptokurtic data. Therefore, since this break is not detected by any other test, and only
detected by the IT at 5 per cent significance level, we ignore it. Also notice that the results
from the Bai-Perron test are also supportive of these results in the sense of suggesting an
important (and statistically significant) structural break around year 1918 for 6 out of these
9 series.

Our Bai-Perron results also strongly suggest 1980 as a break date, which although is
not robustly confirmed by various of the other tests we use (see Table A.5), has a lot of
intuitive and historical support. Argentina suffered a severe depression during the 1980s
and that by the end of the ‘lost decade’, in 1990, Argentina's GDP per capita was a striking
33 per cent below trend. This is why the observed average growth during the period 1980-
1989 is negative for all nine series (for more details see Kydland and Zarazaga, 2002). Our
main objective is to offer a comprehensive and systematic assessment of the timing of the
Argentine debacle. In this paper we put forward such an econometric assessment by
identifying structural breaks in GDP growth in Argentina since the 1880s. So we decide to
also take into account 1980 as an additional possible breakdate for the nominating stage
below, as we believe that this date might be an important turning point which could explain

further our understanding of the Argentine debacle.
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Consequently, in the ‘nominating breaks’ stage we suggest we can split each series
into three contiguous segments. The first segment starts at the beginning of the sample of
each series and ends in 1917; the second segment starts in 1918 and ends in 1979; and the
third segment starts in 1980 and ends at the end of the sample of each series. Note that the
end of the first period (1917) coincides with the closing of the Gold Standard Era, while the
beginning of the third and last period (1980) coincides with the end of the Bretton Woods
Era (see Eichengreen, 2008) and includes the lost decade and the great depression.

Table A.3a in the Appendix presents a detailed overview of the properties of each
nominated segment (in Table A.3b we also report the main properties of the growth series
employed in our analysis). An interesting point that can be made involves the p-values of
the Jacque-Bera normality test. In almost all series, the first and last segments appear to be
statistically normally distributed. However, in about half series, the second segment is
significantly positively skewed and leptokurtic. This, in conjunction with the fact that no
growth series exhibits any (linear) dependence in the mean (based on the correlograms and
the corresponding Q-statistics, not reported) suggests that each GDP series actually follows
a normal random walk in each segment but with significantly different variances. Table
A.3c in the Appendix reports the correlation coefficients between the growth series. In
particular, there is no strong pairwise correlation between Bordo and each of the remaining
growth series.

Figure A.2 in the Appendix depicts the sample mean and standard deviation of each
series for each segment. Overall, most series seem to suggest that Segment 3 has the lowest
mean. In other words, it appears that most series seem to agree that Argentina’s GDP
growth rate has been at its lowest levels after 1980. Three series (DellapA, DellapB and
Maddison) suggest that Segment 2 has the highest mean. However, for all other series the

average GDP growth in Segment 2 actually declined after 1918.
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Table A.4 in the Appendix shows the results from comparing the means and
variances of each pair of contiguous segments statistically for each series. We should note
that this approach has clear parallels with the classical Chow framework. The results show
an interesting pattern: in four growth series there is evidence supporting a statistically
significant change in the mean of these series. In contrast, there is strong evidence that
suggests significant changes in the variances. Therefore, the ‘awarding breaks’ stage
confirms that the two nominated breaks can indeed be viewed as breaks for 3 series in the
mean and for 5 series as breaks in the variance. In contrast, the evolution of the series
volatility (as measured by the sample standard deviation) is less clear despite the fact that
In most cases there is a substantial (and statistically significant) change of the standard
deviation. In particular, two series (Kehoe and Kydland) suggest that volatility has been
continuously increasing; two series (DellapA and Prados) suggest that volatility has been
continuously decreasing; four series (DellapB, Maddison, Moccero, and Catdo) suggest that
it reached its minimum level in Segment 2; one (Bordo) that it reached its maximum level in
Segment 2; three (Kehoe, Kydland, and Moccero) that Segment 3 has higher variability than
Segment 1; and the remaining six the exact opposite. Therefore, it seems that Argentina’s
GDP growth volatility generally declined after 1918 and has remained roughly the same
since then.

There seems to be considerable discrepancies in inference when focusing on different
GDP measures, which clearly suggests that the substantially different properties of the
underlying series constitute a major challenge to the validity of any analysis that does not
involve meticulousness in explaining how closely its findings are related to the construction

process of each of these series.
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5.2 Structural breaks in the ratio of Argentina to Europe, US and LAC GDP growth series
Table A.5 in the Appendix shows the structural changes in the mean and/or in the variance
of the weighted GDP growth series of other countries that have been detected by each test.
From the table we can derive one break for the Latin American (LA) economies, in 1948, two
breaks for the Western offshoots (US), in 1930 and 1947, and two breaks for the Western
European (WE) economies, in 1914 and 1948. Note that in the case of Western European
economies, we do take into account the results of the IT test since we are dealing with
leptokurtic series.

In order to analyse the relative properties of Argentina’s GDP with respect to the
other countries, we construct the ratios of Argentina’s GDP (as measured by the
MADDISON series) to the GDP of the other countries, which yields three ratio series.
However, to study the statistical properties of these ratio series we need to take into account
both the breaks that exist in Argentina’s GDP series and the breaks that exist in the series
of the other countries. Subsequently, we consider four segments in the ratio series of
Argentina’s GDP to the GDP of the Latin American countries (1900-1917, 1918-1947,
1948-1969, 1970-2003); five segments in the ratio series of Argentina’s GDP to the GDP of
the Western offshoots (1900-1917, 1918-1929, 1930-1946, 1947-1969, 1970-2003); and five
segments in the ratio series of Argentina’s GDP to the GDP of the Western European
countries (1900-1913, 1914-1917, 1918-1947, 1948-1969, 1970-2003). These are shown in
Figures A.3, A.4 and A.5 of the Appendix for each one of the three ratios or relative GDP
series.

Table A.6 of the Appendix presents the results from comparing the means and
variances of each pair of contiguous segments for each ratio series statistically. The ratio
series of Argentina’s GDP to the Latin American (LA) economies shows statistically

significant changes in the mean of the ratios whenever we move to a neighboring segment
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up to segment 3. The corresponding changes in the variance of the ratios are statistically
significant only when moving from Segment 2 to Segment 3. In contrast, the ratio series of
Argentina’s GDP with the Western offshoots (US) economies show that the mean of the
ratios changes only when we move from Segment 3 to Segment 4 and from Segment 4 to
Segment 5, while the variance of the ratios is statistically different at each segment up to
segment 4. The ratio series of Argentina’s GDP with the Western European (WE) economies
show changes in the mean of the series when moving from Segment 3 to Segment 4 and
from Segment 4 to Segment 5 and very limited signs of changes in the variance of the ratios
(mainly when moving from Segment 4 to Segment 5). Therefore, the ‘awarding breakdates’
stage in the ratio series justifies the selection of all segments apart from Segment 2 with the
Western European economies — which is actually expected as it consists of only 3

observations.

5.3 Discussion

This paper provides a first systematic investigation of the timing of the Argentine debacle.
We employ a vast array of econometric tests for structural breaks and a set of GDP growth
series covering 1886-2003. Our main finding is that of support for two important structural
breaks: one around year 1918 and one circa 1948.

We detect one main structural break for a set of various Argentinean GDP per capita
growth series for the year 1918. Our interpretation is that this supports the early
retardation hypothesis put forward by Taylor (1994). Yet a much more nuanced picture
emerges when we examine the ratio of Argentina’s GDP to other countries (what we call the
relative series). For instance, focusing on the ratio of per capita GDP in Argentina to that in
Western Europe, our estimation uncovers two structural breaks: one in 1914 and the other

in 1948. While the former supports the early retardation hypothesis, the latter is consistent
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with the important explanations offered by among others Conde (2009). With respect to the
Western Offshoots countries (United States, Canada, New Zealand and Australia),
structural breaks are detected for years 1930 and 1947, with the former now supporting the
‘late retardation hypothesis’. Finally, focusing on the ratio of per capita GDP in Argentina to
per capita GDP in Latin America, 1948 again emerges as the detected structural break.

The importance of these findings is two-fold. Firstly, they throw further light on the
main milestones of Argentina’s unique decline and, secondly, they help in pointing future
research to the importance of financial, institutional and trade developments as serious
candidate explanations for the Argentine debacle.

Previous research has offered a range of somewhat conflicting dates for the start of
Argentina’s relative decline. This disagreement is seldom about whether the debacle
occurred and mostly about the when, and of course about its multiple possible underlying
reasons. Some authors argue that the decline started with the Great Depression (for
example, Diaz-Alejandro, 1985), Conde (2009) associates its beginning with WWII, Taylor
(1992) argues for a turning point around 1913, and Villarroya (2005) claims year 1899 as
the beginning of the decline. Our results can reconcile these views by highlighting the
important role played by the choice of comparator groups and type of series (relative or
absolute). If one focuses on the Western Offshoots, the Great Crash of 1929 looms large as
the break is detected for year 1930. However, focusing on West