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ÜOMESTIC ANO EXTERNAL SOURCES ·oF GROWTH IN LATIN AMERICA 

Introduction: 

When examining the time paths of per capita GDP in Latin America, one is 

forced to wonder why these time paths look so different from the time paths 

for per capita GDP in developed countries. That average per capita growth 

rates are lower in Latin American cou.ntries than in OECD countries is not 

terribly surprising. Average growth rates of population are highe'r in Latin 

America. However, even the southern cona countries (Argentina, Chile, and 

Uruguay), which have had relatively low ratas of growth of population, have 

had low ratas of growth of per capita GDP of less than one percent ayear. 

In addition, the variances of the growth rates have generally been much 

higher in Latin America than in the developed countries. While much of Latin 

America managed to get through the Great Depression without the percentage 

declines in output that occurred in the major industrializad countries, the 

volatility of their output has been higher since then . 

Current real business cycle and growth theory provide sorne framework for 

examining these time paths of GDP. Real business cycle work has concentrated 

·' 1 .. 

on the determination of real (supply) shocks versus government policy (demand 

or monetary) shocks (see Blanchard ' and Quah (1989)) and on how real shocks 

might get propagated throughout the economy (see Kynland and Prescott (1982 

and 1988) and Murphy, Shleifer, anci Vishny (1989)). The new growth theory 

(Grossman and Helpman (1989), Lucas (1988) , and Romer (1986 and 1990)) have 

been concerned about how endogenous human capital accumulation (which 

operates under increasing returns) drives the time path of growth, 
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How much does the growth e xperience of Latin America reflect the contents of 

these two theories? Wlth respect to r e a~ business cycles, can we decompose 

these time paths in a way that allows an interpretation of one partas supply 

shocks and another portion as demand shocks. For small open economies, a 

major source of supply shocks can be the rest of the world, anda major theme 

of indigenous Latin American economic writing (known as dependencia theory) 

is how much the policies of developed countries drive the Latin American 

economies. If we characterize the demand shocks at those emanating from 

domes tic goverrunent policies, we can attribute the portion of variance in 

output not explained by external factors as representing this component. 

With respect to the growth theory literatura, there is considerable 

discussion about spillovers of technology from the developed countries to the 

less developed countries. I t is not unreasonable to suppose that this 

spillover would be of a similar size for countries that have similar 

economies. Domestic policy differences, with respect to education and 

technology transfer could explain• sorne of the differences in long run growth 

paths. 

Per capita GDP in Latin America: 

Since World War II, Latin American countries have farad differently, 

generally worse, in terms of economic growth than have the major developed 

countries . Table 1 shows the mean and standard deviations of the growth 

rates for five OECD and sixteen Latin American countries for the period from 

1950 to 1988. 

Country 

Franca 
Germany 
Japan 
United Kingdorn 

Mean 

3.31 
3.91 
6.16 
2.17 

2 

Standard Deviation 

l. 69 
3.08 
3, li3 
l. 94 
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United States 2 . 59 3.53 

Argentina 0 . 96 4.39 
Bolivia o. 71 5,76 
Brazil 3.78 3.90 
Chile 0.96 5.36 
Colombia l. 98 l. 63 
Ecuador 2.53 4.13 
Paraguay 2 . 07 3 . 24 
Peru l. 32 4.32 
Uruguay 0.37 3.86 
Venezuela l. 26 3.79 

Costa Rica l. 83 4 . 09 
El Salvador 0.58 3.57 
Guatemala o. 91 3. 22 
Honduras 0.71 2.90 
Nicaragua -.36 8.06 

Mexico 3 . 89 6.23 

Table l 

In the above table, several sets of countries stand out . The southern cona 

countries (Argentina, Chile, and Uruguay) and the Central American countries 

have experienced particularly low growth ratas. Among these countries, only 

Costa Rica hada growth rata of per capita GDP of greater than one percent. 

The two countries that ' experience~ the highest growth rates are Brazil and 

Mexico, the two largest of the Latin American countries. Mexico had the 

additional advantage of becoming a maj or oil exportar during this period. 

Note Colombia, which stands out for the unusually low standard deviation in 

growth. 

Appendix l presents graphs of per capita for the above countries . Data for 

four of the five developed countries is only from 1950, since the time series 

are not consistent though World War II. The early data from developing 

countries is either not available or is not to be trusted, since, given the 

available data for constructing output, they over represent international 

trade and under represent domestically consumad production. The overall 
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pattern from the graphs is the same as from the statistics: slower growth and 

greater volatility in that growth. 

The above observations on the growth rates of output in Latin American 

economies are reasonably well known. (Although they are notas well known as 

they probably should be. This is one of the reasons that the time paths of 

per capita GDP are included in the Appendix.) What ' is less well understood 

are the sources of these low growth ratas and high standard deviations. A 

popular, Latin American, explanation for the high volatility of ~he growth 

rates is that they are driven by external -- - developed country -- sources and 

that the economies of Latín America merely respond to shocks that originate 

in the developed world. lfany developed country and sorne Latin American 

observers sea mismanaged domestic policies as the main source of these low 

growth rates, This paper is an attempt to determine sorne broad indications of 

the sources of growth in Latin Amer~ca and to separate the domestic from the 

foreign components . In particular, the results found here can be construed 

as presenting a lower bound for the external determinants of the growth 

paths. 

There are two stages in this study i First, the auto regressive portion of 

VA.RMA representations of the path of output is · examinad for unit roots to 

determine if the output paths follow random walks or are trend reverting. 

, Then, sorne s true ture is imposed on the moving average portions of VARMA 

representations to allow estimation of common and idiosyncratic portions of 
• . 1 . ,1 ., . : : 

the errors. The common portion is interpretad as representing a lower bound 
¡ • •• •• 

of the share of the growth path coming from external sources , 

Stationarity of time paths: 
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Recently, Cochrane (1988), Campbell and Mankiw (1987a) and Nelson and Plosser 

(1982) have written about the possibility of a unit root in autoregressive 

models of the output of the United States. While the results are mixed, they 

tend to reject the exi,stence of unit roots in the U. S. data. Studies by 

Campbell and Mankiw (1987b) on severa! other industrializad countries have 

produced the opposite results: these countries have strong unit root 

components. 

The sixteen Latin American countries were examined for the possibility of 

unit roots in the time path of output. The technique used in Cochrane (1988) 

was used here . This method exploits the knowledge that a unit root 

concentrates all the power at frequency zero in the power spectra of the 

data. This test does not need to be carried out in the frequency domain, 

since Cochrane has shown that the limit of the variance of the kth 

differences (as k goes . to infinity) converges to the zero frequency of the 

power spectra. Thé data series is interpretad as having a unit root if the 

variance of the kth differences are the sama size , as the variance of the 

first differences. If these variances grow, the root is larger than one and 

' if the variances go to zero as k increases the process is trend reverting. 

For the most part, the data set is restricted to 1950 to 1988. Several · 

countries, particularly Brazil (from 1861) and Argentina (from 1900) have 

output data that begins much earlier. As mentioned above, one should be 

suspicious of the very early data on output since the bulk of data available 

from the earlier periods is trade data and international trade gets 

overrepresented in the output calculations. · A second test was done on the 

countries with longer data sets, re;tricting the data to the post 1950 period 

(in part to provide direct comparison with the ' other ' countries). 
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Graphs of ~he kth differenccs, for k - l to 20, of each of the sixteen Latin 

American countries are shown in Figure ·t. As can be sean from . these figures, 

t here is no single characterization of the growth paths for these countries. 

The time path of output for Brazil, Hexico, Venezuela, the four Andean 

countries, and most of the Central American countries appear to contain unit 

(or larger) roots. The standard interpretation of these observations is that 

output paths for these countries shows more persistence in response to 

domestic or exterior shocks than the developed co~ntries (or at least the 

United States). These results suggest that their long term growth paths are 

permanently (and for sorne countries, explosively) altered by one time booms 

or busts in their growth rate. 

Several of the Latin American countries have output paths in which the random 

walk component is quite small, and for sorne, smaller than in the United 

States. The most striking of these is Chile with a random walk component of 

less than 25 per cent. (Cochrane found the random walk component of the 

United States to be about 33 per cent.) Their graphs in Figure 1 suggest 

that Argentina, Paraguay, Uruguay, and Costa Rica are trend reverting. Note 

that for Argentina, Uruguay, and Chile the growth rate to which they are 

reverting is not very large. 

Domestic versus Exter¡ial sources of shocks; 

As mentioned above, we would like to separate the domestic from the ext~rnal 

component of the shocks. How to do this . is, of necessity, a bit arbitrary 

but if one asswnes that external shocks fall on at least several countries at 
• • ·> • · 

a time and th~t domest~c shocks are ._independent across co~ntries, there is a 

possibility of separatlng these component~ \ -, Suppose that th~ _general forro of 

a time series for each country can be written as 
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where ~
1

(L), •
1

CL), and 3
1

(L) are polynomials in the lag operator for country 

i, Y~ is the time series of the log of per capita output in country i, / is 
t 

the country i specific shock, and µ is the common shock. 
t The common shock 

is what we are interpreting as being generated in the exterior . We want to 
1 

estimate the size of the conunon shock and to examine its time series 

properties . 

There are at least two ways of doing this. Standard multivariate tests for 

cointegration can be applied to either the full set of thirtee n countries or 

to selected subsets (there are a priori reasons for choosing certain subsets 

as responding to similar external shocks ) . In this method, the 

variance-covariance matrix of the iog levels of per capita output for the 

subset is examinad for zero eigenvalues. A single zero eigenvalue indicates 

a single cointegrating factor and the corresponding eigenvectors are the 

cointegrating vectors (see, Cochrane and Sbordone, 1988). Multiple zero 

eigenvalue s indicate multiple coiutegrating factors and corresponding 
!, 

cointegrating vectors. 

A second way permits other than unit roots to be cornmon and permit:s clearer 

separjltion of the domestic and external components. The general forro of the 

time serie~ process for a group of countries can be restricted tó be 

ef,(L)IY 
t 

E(L)! , 
t (1) 

wqere ef,(L) is a scalar lag polynomial which is multiplied by an n by n 
1 

identi ty matrix, there are n series in Y, E(L) is a matrix lag polynomial 

(n+l ~ n), and there are n+l error terms. Each of the 3 1(L)'s is of the form 

7 
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i i o o a a 
11 012 l o o a .. 

31_ 023 (2) 

l l 

l a o o a 
nl n, ntl 

so that the first error term is the common one (the µ used above) and the 
t, 

restare independent. The coefficients on the diagonal are the coefficients 

of the own error term . The </, polynomial captures the common roots of the 

common error term and the a coefficients capture the roots that are 
jl 

specific to each country. The importance of the common error term can be 

deduced from this structure and the nature of the common long run effects of 

this error term can be deduccd from the roots of the </, polynomial, 

A first approximation of the importance of the common component can be found 

by looking at the variance-covariance matrix of the growth rates (the first 

differences of the logs of the levels) . If we assume that all the countries 

have the same ef,(L) - 1-L and restrict the MA portion to be of order zero, the 

coefficients given above are just identified when we have three countries, 

The structure of the model when there are three counties is 

. (1-L)Y 
t, 

a 

- a o 
21 

[

ª11 

a O 
31 

l 2 
o 
a 

22 

o 

where E is the common noise and E , for i 
e l 

1 to 3 are the independent 

noises. Normaliza the above equation so that the variances of the E 's , i 
i 

- 1,2,3,c, are all equal to one, Sorne simple calculations give us that the 

variance-covariance of (1-L)Y is equal to 
t, 
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r , , (a11+ª1) a ·a a ·a 
11 21 11 31 
2 2 

a •a (a +a ) a ·a 11 21 21 22 21 31 
2 2 a · a a •a (a +a ) 

11 31 21 31 31 32 

from which we can calculate the a 's. 
1J 

For systems with more than three 

countries, it is possible to calcula te the least squares estimate of the 

a 's. 
1J 

The most natural way to report the results of these calculations is 

to give the percentage of the variance for each of the countries that comes 

form the common noise, E. 
' e .. 
/, 

,•.,i 

" .. 

, ... 

' ' .. . : ,. ' ... . ' 1 

. ' 
f:: 
i. _., 1 

' \ . 

. . 
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1. 

Table' 2 gives the percentage of the variance that comes from the common noise 

for several subsets of Latin American countries . The number given is 

This method of calculating the common 

noise <loes not permit one country to have a negativa covariance with one 

other country. In that case, we can not solve for the a 's. 
1J 

Subsets in which one covariance was negativa were dropped. (Colombia and 

Mexico had negative covariances with a number of other countries.) Subset A 

contains the three largest countries . Subsets B and C are the Andean 

countries, C with Venezuela included . Subset D includes the coffee producing 

countries. D; is Central America with out Nicaragua (whose growth path is 

strange for obvious reasons). Subgroup F contains the ,largest _number . of 

South American countries that could be usad (for lack of negativa 

covariances). Group G is the most interesting for the Dependencia theory 

folks. It , contains the United States and the two SÓuth American countries 

which have the most trend reverting, growth . paths. The common component 

reflec ts a lar ge percentage of the variance of the U. S. gro~th rate, but 

fairly small percentages of the other . two countries. This result is for a 

data set that begins in 1909 so what one . no_rmally thinks of as major world 

events, such as the Great Depression; are included. 
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It is possible to estimate the model given in equation 1 with somewhat weaker 

restriction on the form of the <f,(L) polynomial and allowing the MA portion to 

be longer polynomials and to include an estimation of a cornmon growth rate. 

l 
The particula~ form of the ~ (L)'s that we use is 

i (1-aL)(l-L)Y (t) - (1-a)n. 

The coefficients a and n are the same for all countries in each group. The 

common growth component is included to capture the stationary component of 

the growth rates. 

The estimation is done by using a state space representation technique given 

in Hansen and Sargent (1989), chapter. 7. 

requires writing the model in the form, 

This state space representation 

X - Ax + CE 
t+l t t 

y - Gx · + vt, 
t t 

where x is the vector of state variables (standard for VARMA models), y is 
t t 

a vector of adjusted data, where y - (1-L)Y - nl, A is a matrix of the 
t t 

stacked AR polynomials, C is a matrix of the stacked MA matrices (equation 2 

stacked), and G picks off the state variables that match the data. 

Actual estimation is done with an innovations representation of this system 

is of the form 

(3) 

" " 
x - Ax + Ka , 

t+l t t 

where x is the expected value of the state variables given the y 's, a is a 
t t t 

vector of white noises with O - Ea a'. A Kalman filter is used to find the 
t t 

" " 
Kalman gain, K, and state covariance matrix L - E(x -x ) (x -x ) ' ·. 

t t t t 
The e 

matrix is not lost; it is an important input into the Kalman filter. For a 
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given set of parameter estimates, andan initial x, equations 3 are used to 
o 

generate a series of innovations, a 's which are used in the maximum t , 

likelihood function 
T 

L - -(T+l)ln21r - .S(T+l)lnlnl - .5 ¿ a~0-
1
at, 

t • O 

where T is the nwnber of observations . The parameters of the modelare found 

by maximizing the likelihood function given above. 

The results of the above estimations are presentad in several forms. It is 

straightforward to calculate, from the coefficients of the estimation of each 

set of countries, the percentage of the variance explained by the common 

noise. When the MA component is of order zero, this percentage is given by 

(aº /¡¡ (aº )2 4- ( o /J 
Jl Jl ªJJ+l . 

For the case with MA components of order one, 

the variance in the output of country j explained by the common noise is 

Figures 2.a, 3 . a , and 4 . a presents the common index and the residual 

idiosyncratic component 

for each country in a set estimated with MA order zero, The estimations with 

1·1A order one are presented in Figures 2. b, 3. b, and 4. b as the component of 

the output path 

that is explained by the common index and the component explained by the own 

noise. These results are discussed below. 

Results: 

Tables 3 9 gives the results of the estimations for seven groups of 

countries . The calculated common and idiosyncratic signals are presentad for 

three of these groups and are given in Figures 2 - 4. The United States has 

been added to a number of groups to represent the developed world business 
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cycle. 

Group A is composed of the three largest Latin ~nerican countries, Argentina, 

Braz ll, and Hexico, and the Unit:ed Sta tes. The estimated coefficients are 

given in Table 3. Data for all four of these countries go back to 1920, so 

thi11 set captures sorne of the longer run relationship between Latin America 

and the rest of the world. There are two versions of the estimation with 

order zero for the 11A portion, one for the whole set of data and another 

restricted to the post 1950 portion of the data. In the full data set, the 

common signal represents 37 percent of the variance in the output path of the 

United States and fairly large portions of the output path for the three 

Latin countries. The results for the 11A one estimation are very similar. 

The restricted data set gives a very different relationship between the 

United States and these three countries. The common signal has almost no 

effoct on the time path of the United States. Consider the graphs of the 

common and own s ignals gi ven in Figures 2. a and 2. b. The first is the MA 

zero results for which we can represent the common signal alone. The second 

is t:he MA one results and we show the time path that the cornmon and own 

noi~es give for each country. Notice that the boom of the twenties and the 

Gre:1t Depression are major aspects of the common signal. The own noise far 

the Great Depression period is large and negative for the United States, but 

the U.S. has a much smoother path after World War II than do the other three 

countries. 

Gro\lp B is made up of the four Andean countries. Table 4 gives the 

estt"mation results and Figure 3.a and 3.b give the graphs of the common and 

own noises. The conunon signal captures a minimum of 51 percent of · the 

varlance in Bolivia and between ten and twenty percent of the variance of the 

othc,r countries. The inclusion of the United States does changa the 

12 
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normalization of the common signal (more for other countries, less for 

Bolivia), but the common signal does not explain much of the variance in the 

United States . The HA one estimations are again quite similar to the MA zero 

ones . The graph of the common signal s upports the casually held notion of 

the post war behaivor of Latin America: a big boom in the 1970's followed by 

the 1980's bust. The big jwnp in Ecuador is the development of oil and the 

own noise for Peru shows that it bagan to decline long before the rest of the 

group . 

The four Central American countries that did not experience a revolution 

comprise Group 

Nicaragua. It 

C. (Appendix 1 contains the per .capita output path for 

is very different from the rest of Latín i\merica.) The 

results of the estimations are given in Table 5 and the graphs of the effects 

of the common and own noises are given in Figures 4 . a and 4.b. The 

estimations'show that El Salvador , with its ongoing war , has followed a path 

gene rally independent of the rest . This observation is supported by the 

effects of the co1IW1on _signal on El Salvador given in Figure 4.b . Notice the 

small size of the common noise relativa to the own noise. This is not the 

case for the other countries, especially Guatemala and Honduras, which have 

large percentages of their output paths explained by the common signal. The 

common signal for Central America follows the same bell shape as does the one 

for the Andean countries · ( it is somewhat different during the first few 

years). 

Group D, given in Table 6, is something of a mixed bag with sorne Andean and 

sorne Southern Cone (marked with an *) countries. This estimation indicates 

that to capture all of Latin America in one estimation requires at least a 

two index model. The Andean group follow a different pattern from that of 

the Southern Cone. Unfortunately, th~re are only 39 observations for many of 

13 
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the countries and this is not sufficient for more than one index . Figure 1 

may help ~xpl.ain why there might be at least two indices for Latin America. 

In that figure, Argentina, Paraguay and Uruguay are shown to have much 

stronger trend reverting characteristics than do Bolivia, Ecuador, and 

Venezuela. 

Table 7 give the results for the southern beef producers. Not surprisingly, 

Uruguay (which was once an Argentine providence) has 27 percent of the 

variance or its output explained by a common signal that captures 62 percent 

of Argentina's variance. Notice that the output for the United States has 

little relationship with this common signal. 

Table 8 gives the estimations for the oil producing countries. Venezuela (in 

the HA zero estimation) is the entire common signal; either Venezuela is 

driven entirely by oil' during this period, or the index normalized on the 

Venezuela output path. In the HA one estimation, the common signal 

explains 60 percent of the variance of output in Venezuela and significantly 

smaller portions of the other countries. Both Ecuador and Mexico became 

major oil exporters much more recently than did Venezuela and the earlier 

portion of their output paths have very small oil components. 

TAble 9 gives the estimates for three southern cone countries and the United 

States. Argentina, Chile, and the United States appear to be 

strongly trend reverting in their graphs in Figure 1, while Brazil seems to 

have a (possibly greater than) unit root, Notice that the 11A coefficients 

for Argentina and Chile are removing much of the first difference in their 

own signal. 

0ne last sequence of estimations was done and are presentad in Table 10. 

The index for five 0ECD countries and each Latin American country, 

14 
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separately, were estimated to see if there was a developed country business 

cycle that could drive output in the developing countries. Qui te s trongly, 

these estimations indicate that there is not a strong developed country 

signal that explains (at least contemporaneously) much of the variance in 

output in the Latin countries. The largest is Venezuela, for which the 

common path of developed countries explains 20.82 percent of the variance of 

output. Of course, Venezuela is a major oil exportar and increased use of 

oil in the developed countries translates to increased sales (and imports) 

for Venezuela. 

Conclusions: 

How might these results be interpretad with respect to recent theories of 

business cycles, such as Kydland and Prescott (1982), and of growth, such as 

Romer (1986) and Lucas (1988). These real business cycle theories focus on 

. . 

the compounding of small real tec_hnology or preference shocks on an economy 

in generating business cycles. The common external components of business 

cycles in Latin America might be attributed to such shocks . lf the 

relationship observad between the common signal in output of the United 

States and that of Argentina and Chile holds for other Latin countries, then 

the United States can be viewed as one of the important sources of the real 

shocks that occur in Latin America. This would fit into the real business 

cycle framework if the United States could be viewed as a source of demand 

shocks. 

Recent growth theories rnake rnuch of human capital accumulation and in!lovation 

as the main sources of growth. The time path of growth for the United States 

seems to be' in agreement with these theories, but they do not seem to go very 

far in explaining the growth paths o~ Latin America, especially in Ch$ last 
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few years . It is difficult to view the common portion of the growth paths as 

coming from human capital accwnulation. There is li ttle rea son to be lleve 

that these countries have similar changes in their rates of human capital 

growth. One possible interpretation of the fairly larga common component of 

the growth paths is that groups of countries are receiving technology from 

the developed countries at about the sama rate. Another is that other, real, 

shocks determine the rate at which the developed countries' technology can be 

incorporated into the domestic industries. 
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