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ABSTRACf 

This paper investigates the degree of short run and Iong run co-movement in U .S. sectoral output 
data by estimating sectoraI trends and cycles. A theoretical modeI based on Long and Plosser( 1983) 
is used to derive a reduced form for sectoral output from first principIes. Cointegration and common 
features (cycles) tests are performed; sectoral output data seem to share a relativeIy high number 
of common trends and a relatively low number of common cycles. A special trend-cycle 
decomposition of the data set is performed and the results indicate a very similar cyclical behavior 
across sectors and a very different behavior for trends. Indeed. sectors cyclical components appear 
as one. In a variance decomposition analysis, prominent sectors such as Manufacturing and 
WholesaleIRetail Trade exhibit relatively important transitory shocks. 
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1 Introduction 

Economists have investigated co-movement among macroeconomic data continuously 

since the publication of the seminal work of Burns and Mitchell(1946). In their book, they 

decompose several economic series into two distinct pans: a permanent component (or trend) 

\j and a cyclical component. Business cycles, as they reported, have two major stylized facts: 

persistence and co-movement. The first can be described in an econometric sense as positive 

autocorrelation. For example, periods of unusually high output tend to cluster together. The 

second can be described as a tendency for different macro series to display similar short-run 

fluctuations. These stylized facts have survivedthe test of time: they are stressed in Lucas(I977) 

and in the Real Business Cycles (RBC) literature started by Kydland and Prescott(1982) and 

Long and Plosser( 1983). The body of research that followed the Burns and Mitchell pioneering 

work has sought mainly to expIain the cyclical nature of economic fluctuations and their driving 

forces. As an underlying goal, however, was the attempt to improve the efficacy of policy 

prescriptions as well as economic forecasting. , 

• 

Although the theoreticalliterature on business cycles has advanced considerabIy in the Iast 

fifteen years, e.g. Lucas(1977), Kydland and Prescott(1982), Long and Plosser(1983) and King, 

Plosser and Rebelo( 1988), the empiricalliterature has not kept pace with it. There are two basic 

shortcomings. The first regards the match between the dynamic statistical properties of the data 

and the trend-cycle decomposition method used. Given co-movement among macroeconomic 

variables, it seems that multivariate methods of trend-cycle decomposition would be ideal, since 

univariate methods lack relevant information on the state of the economy contained in multiple 

series. e.g. Prescott(1986), Evans( 1989) and Pesaran et al.( 1993). Nevertheless, most of the 

literature uses univariate methods, e.g. Watson(1986), Campbell and Mankiw(1987) and 

Cochrane(1988). Second, since for policy considerations it is relevant to distinguish between 
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10ng- and short-run co-movement, it would be useful to investigate them in an integrated 

framework, i.e., to test and examine short-run co-movement allowing for 10ng-run co-movement 

or vice-versa. This approach has not been followed however, since only recently have the 

appropriate statistical tools been available. 

The present paper attempts to examine jointly the degree of short- and long-run 

co-movement present in U.S. output series by using a newly developed multivariate method 

called common trends and common cycles. The methodology is described in Vahid and 

Engle(l993), following Engle and Kozicki(l993). It works under the assumption that the data 

contain unit-roots, therefore stochastic trends, e.g. Stock and Watson(l988). Searching for 

common trends amounts to performing cointegrating tests. Thus, we build on the empirical 

literature on cointegration motivated by the seminal work of Granger(1983, 1986) and Engle and 

Granger(1987). Conditional on cointegration results, the series are then tested for common serial 

correlation (cycles) using canonical correlation analysis. Such cycles display all common 

synchronized persistence in output series, since they contain all common serial correlation in 

their first differences. 

We focus our attention on sectoral per-capita GNP series to be able to cover a wide range 

of economic activity while keeping the dimension of our data set tractable. These data contain 

unit-roots and are cointegrated, e.g. Durlauf(l989) Pesaran et al.(l993), and their fluctuations 

display persistence and co-movement, e.g., Lucas(l977, section 2) and Long and Plosser(l983). 

After a special trend-cycle decomposition is performed, we measure the relative importance of 

transitory and permanent shocks to the variation of sectoral outputs, a central issue in much of 

the empirical work, e.g. Nelson and Plosser(l982), Watson(l986), Campbell and Mankiw(1987), 

Long and Plosser(1987), Blanchard and Quah(l988), King et al.(l991), Durlauf(l993) and 

Pesaran et al.(1993). 
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Even though the econometric techniques are at hand, it is desirable to use a theoretical 

model which is able to expIain the phenomena being considered. A macroeconomic modeI based 

on Long and Plosser(1983) is deveIoped to mimic the stylized facts of sectoral outputs and to 

understand how they come about This modeI is Iater used as a basic structure for econometric 

estimation. It aIso connects macroeconomic modelling and econometric estimation in the same 

spirit of King et al.(1991). 

Section 2 reviews the concept of cointegration and common features applied to business 

cycIes. Section 3 presents a macroeconomic model able to generate a multivariate system for 

sectoral outputs dispIaying the stylized facts outlined above. Section 4 presents system estimates 

and the results of cointegration and common featores tests. It also presents the results of a 

trend-cycle decomposition for sectoral outputs and the results of a variance decomposition of 

permanent and transitory shocks to the data. Section 5 concludes. 

2 Common Trends and Common Cycles 

To motivate the following discussion on common trends and common cycles a brief 

summary of the main ideas behind cointegration and common featores is useful. Suppose 

sectoral output data can be well described to be integrated [I( 1)] processes which folIows a 

Vector Autoregression (V AR) of order k: 

Y, = A1Y,-1 + AzY'-2 + ... + AtY,-t + E,. (2.1) 

Where Y, is an N x 1 vector containing the variables of interest. the Ai' s are N x N matrices, and 

E, is a N x 1 vector of white noise distorbances. Equation (2.1) can be written compact1y as 
t 

A (L )y, = E" where A (L) = I A;L i is a matrix polynomial in the Iag operator L with Ao = I. Its 
i.O 

Error Correction (EC) form is: 
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Where AjO = -(Ai + I + ... + Ak ) 'r:t i = 1,2, ... , k - 1. The rank of A (1) is called the cointegrating 

rank and labelled r. Rewriting A (1) = "fO.', where "( and a are N x r matrices, Engle and 

Granger(1987) show that the columns of a are the cointegrating vectors, when stability 

conditions are satisfied. The matrix "( is usually labeled the adjustment factor for ây, given 

previous disequilibria a'y,_I. 

Vahid and Engle( 1993) defme a series to have a cycle if its first differences (growth rates 

for data in logs) displays persistence. This is an example of what Engle and Kozicki(1993) call a 

"feature." A feature is called "common" if there is a linear combination of the growth rates which 

has no cycle. Thus, a business cycle which is a component of the output in each sector will be 

common if its amplitude is different but its phase is the sarne across sectors. 

A series is defmed as persistent if it can be forecast based upon the past of all the series in 

the analysis. Thus, a random walk has no cycle, but a second order or higher autoregression with 

a unit-root does. Even stationary processes will have a cycle. More important1y, a business cycle 

which is generated by a non-linear or asymmetric process will generally be classified as a cycle. 

It is clear from (2.2) that all serial correlation of ây, is captured by 

(ây,_" ... ,âY,-k+t,a'y,-t), since E, is white noise. Let's denote ã'j to be acofeature vector, i.e., 

the linear combination that eliminates the serial correlation of ây,. Then, it must be the case that: 

ã.'A(I) = O and ã.'A· = O J J I 
'r:ti,j. (2.3) 
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Notice that cointegration neither prevents nor implies common serial correlation. If there is 

no cointegration. A(l) = O and there may still be common serial correlation if à/A;" = O 'Vi. 

If there is cointegration. A (1) is reduced rank. which of course does not guarantee that (2.3) 

holds. 

If the data have common serial correlation. then à/ó.y, = à/e, 'Vj. There are two 

important implications from this result: first, if we integrate àj'ó.y" we find that àj'y, is a random 

waIk, thus with serially uncorrelated innovations. Therefore, the vector that removes the serial 

correlation of the ó.y, • s also removes the cyclical component of the y,' s if the trend is defined to 

be a random walk. Second, àj must be linearly independent from the cointegrating space, i.e., the 

space spanned by alllinearly independent cointegrating vectors. This is a consequence of the fact 

that à/y, is 1(1), while the linear combinations in the cointegrating space must generate only 1(0) 

variates. This last result is a very important theoreticallink between the cointegrating space and 

the cofeature space. It follows from it that if there are r linearly independent cointegrating 

vectors, there can be at most N - r linearly independent cofeature vectors. Notice that there is no 

guarantee that this upper· bound will be achieved. When it is, however, a special trend-cyc1e 

decomposition of the y, 's is possible as discussed below. 

To link our previous discussion with common trends and cormnon cyc1es we next examine 

the Wold representation of ó.y,. Since y, is 1(1), its first difference has a Wold representation as 

follows: 

ó.y, = C(L)e" (2.4) 

Decompose now C (L) as C (1) + (1 - L)C· (L), where Cj• = .L. -Cj 'V i and in particular 
J >1 

C; = I - C (1). Thus: 
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!!y, = C (l)e, + (l-L)C"(L)E,. 

Notice that alI serial correIation of !!y, is captured by (1-L)C"(L)E,. since C(l)E, is a 

multivariate white noise. Integrating (2.6) yieIds the multivariate Beveridge-Nelson 

representation of y, discussed in Stock and Watson(1988)1: 

-y, = C(1) I. e,_i + C "(L)E,. 
i.O 

li there are r linearly independent cointegrating relationships, ° S r < N. the long-run 

(2.6) 

(2.7) 

behavior of the N variables is govemed by N - r common trends. Analogously, if the cofeature 

rank is s, ° S s < N. the N variables will have their cyclical behavior govemed by N - s common 

cycles. 

From our previous discussion on the V AR representation, cointegrating and cofeature 

vectors must satisfy: 

a/C(l) = ° 'Vi and ã/C"(L) = ° 'Vj. (2.8) 

lir,s *0. we can decompose C(l) and C"(L) respectively as ap' and 'fIÂ.(L), where ~ and B 

are fuH column rank N x (N - r) matrices. 'fi is a full column rank N x (N - s) factor loading 

matrix and Â.(L) is a fuH rank (N - s) x N matrix polynomial. Thus. we can rewrite (2.7) as: 

y, = fu, + 'fIc" (2.9) 

1 Beveridge and Nelson( 1981) discuss in some detail the appropriateness of this representation 
for the univariate case. Since shocks to cycles dissipate in the infinite horizon and the conditional 
expected value of a random walk in the infinite future is its value today, one can think of the 
trend as being the value that the conditional10ng-run forecast of the series converges to . 
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-Where t, = 13' L t, _ i is a (N - r) x 1 vector of common trends and c, = À.(L)t, is a (N - s) x 1 
i.O 

vector of common cycles. Notice that (2.9) allows for the presence of both common trends and 

common cycles. It is also a natural extension of the common trend representation discussed by 

Stock and Watson(1988), where only the reduced rank matrix C(1) is decomposed as ap'. 

Although (2.9) allows both the presence of common trends and common cycles in y" it 

does not role out the existence of idiosyncratic components in either trends or cycles. A simple 

example is given here for the case of common cycles, but an analogous example applies for the 

case of common trends as well. Suppose that i..(L) and V are: 

i..(L) = (~ ~ ~) + (~ ~ ~}L, and 

(2.10) 

Then: 

(
1 O 0J (1 O 0J C· (L) = O 1 1 + O 1 1 -L. 

O 1 1 O 1 1 
(2.11) 

Clearly, the first variable in y, has an idiosyncratic cycle. although the three variables in y, 

share only two cycles represented by i..(L)e,. H idiosyncratic is taken to mean additive individual 

behavior for specific series, there is still the possibility of reconciling idiosyncratic behavior and 

common cycles. H c, is white noise, we can still get idiosyncratic behavior with enough 
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restrictions in the elements of '1'. In this case, cycles are stiU present, since the first difference of 

c, is serially correlated. Moreover, if'l' is reduced rank we get both idiosyncratic behavior and 

common cycles. 

Vahid and Engle( 1993) discuss a special case on the dimensions of the cointegrating and 

cofeature ranks, because it allows for a computationally simple trend-cycle decomposition of the 

data. Suppose the cointegrating rank - r, and the cofeature rank - s, add up to the number of 

variables in the data set, i.e., N = r + s. Recall equation (2.6): 

-y, = C(1) 1: E'_i + C·(L)e,. (2.6) 
j.O 

When N = r +s, we can exploit the reduced rank condition of C(1) and of C·(L) as 

follows: first collect alllinearly independent cointegrating vectors in a N x r matrix a and all 

linearly independent cofearure vectors in a N x s matrix ã. We know that every element of the 

cointegrating space eliminates the stochastic trends and every element of the cofeature space 

eliminates the cycles. Thus: 

(2.12) 

and 

-õ.'y, = õ.'C(1) 1: E,_'i (2.13) 
i-O 

Notice that (2.12) contains no stochastic trends, only stationary cycles, and that (2.13) contains 

no cycles. only stochastic trends. Suppose we now stack õ.' and a' as follows: 

[ '~:l [Õ./C(1) I. E,_i] 
Y = .• 0. - , 

a' a'C·(L)e, 
rxN 

(2.14) 
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Defmenow: 

A = [,~~J. 
rxN 

Since the cointegrating and cofeature spaces are orthogonal and r + s = N, the matrix A is full 

rank. Consider the following partition of A -I, confonnable to A: A-I = [ ã- I a- J. 
Nxs Nxr 

Pre-muItiply (2.14) by A-I to obtain Vahid and Engle's trend-cycle decomposition: 

-y, = ã-ã'C(1) l: E'_i + a-a'C"(L)E, 
j.O 

= yP + yC , " (2.15) 

Where yi is the random walk trend component and y,C is the serially correlated zero-mean 1(0) 

cyclical component Notice that we can carry out this decomposition without resorting to any 

knowledge of C(L). From (2.14) we have: yi = ã-ã'y, and y,C = a-a'y" which shows that trend 

and cyclical components can be calcuIated as simple linear combinations of the data. 

It is useful to contrast the trend-cycle decomposition discussed above with others available 

for 1(1) data. King et al.(1991), following Blanchard and Quah(1989), use a similar 

decomposition, but do not allow for the possibility of common cycles, i.e., C"(L) is fuII rank. 

Here, the rank of C· (L) is to be determined by the data. The potential gains in proceeding this 

way are related to efficiency in the estimation of trends and cycles. Issler and Vahid(1992) 

discuss this issue, finding that a non-trivial efficiency loss may resuIt from ignoring the existence 

of common cycles. Thus, the trend-cycle decomposition discussed here may be regarded as a 

natural extension of that in King et al., where the assumption of no common cycles is relaxed. 

Moreover, since trends and cycles in King et al.'s decomposition arejust-identified, testing for 
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eommon eycles in the VECM ean be viewed also as an over-identification restrietions test for 

their decomposition, with possible effieieney gains whenever we rejeet no over-identifying 

restrietions. 

There are two important faets about lhe trend-eycl~ decomposition in (2.15): fIrSt, it is 

unique, i.e., perfonning linear transformations in the eointegrating space or eofeature spaee in 

isolation will not ehange trends and eyeles. Second, y,C is just a linear combination of the Error 

Correction terms. Here, lhe Error Correction terms can be viewed as cycle generators, which 

emphasizes their importance in macroeconometrics. Notice lhat an analogous role of trend 

generators can be attributed to the cofeature vector linear combinations as well. 

We now tum to estimation of the cointegrating and cofeature spaces. The testing procedure 

has two steps: first we estimare the cointegrating rank and conditional on lhe results we estimare 

lhe cofeature rank. For bolh steps, we use reduced rank regression methods: for cointegration, we 

use Johansen's(1988) technique, with critical values extracted from Osterwald-Lenum(1992). 

We treat the linear trend and intercept terms in lhe V AR as in Johansen(l992). These are 

importaot since the asymptotic distribution of cointegrating tests depend on possible restrictions 

on their coefficients. For common features, we use canonical correlation analysis. 

Given lhe restrictions on lhe V AR found from lhe cointegrating tests, one can form a 

Vector EC Model (VECM) with lhe number of EC terms equal to the cointegrating rank. This 

VECM will itself have cross equations restrictions if the variables have commo~ serial 

correlation. We look for linear combinations of the lly,' s which are uncorrelated wilh any linear 

combination of lhe variables in lhe RHS of (2.2). Such orthogonality tests are computed as 

canonical correlations between lly', == (IlYlr,IlYlt, ... ,IlYN,)' and 

w', == (lly',_\, ... ,lly',_k+\,(a'Yr-l)')' . 
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Each statistically zero canonical correlation represents a linear combination of the tJ.y, 's 

uncorrelated with alllinear combinations of the w, 's, since it is uncorrelated with the one which 

delivers maximal correlation between tJ.y, and w,. The cofeature rank, s, is the number of 

statistically zero canonical correlations, where s S N - r, and the number of common cycles is 

N - s. Oearly, the number of common cycles is the number of non-zero canonical correlations . 

The N x s full rank maaix ã. which stacks alI the ~ 's associated with the zero canonical 

correlations, is a basis for the cofeature rank. Contrary to cointegration analysis, the significance 

of canonical correlations can be assessed with standard disaibution theory, since all variables 

have been transformed to be stationary (see Anderson(l984) pp. 480-519) . 

3 A Real Business Cycles Model for Sectoral Output 

One of the few models attempting to derive persistence and co-movement of sectoral 

output from optimizing behavior is Long and Plosser(1983). This RBC model explains these 

features based solely on idiosyncratic technology shocks. As noted by Mankiw(l989), RBC 

• models are an extreme version of dynamic Walrasian Equilibrium models in which money plays 

no active role. Trying to explain persistence and co-movement using such extreme models can 

lead to incomplete or misleading explanations of how macroeconomic fluctuations come about 

Nevertheless, RBC models are still useful, in that they are internally consistent theoretical 

models. with rational optimizing agents. which deliver some intuition of how macroeconomic 

•• 

• 

• 

variables interact 

Long and Plosser set up a dynamic programming problem solved in a Robinson Crusoe 

type of economy. where an infinitely lived agent maximizes discounted expected utility subject 

to sectoral technological constraints. The production function for sector i. i = 1,2, .. . ,N. is given 
N 

by fit+1 = À;'+ILi~j TI Xi;i, where fi' is a the produced quantity of commodity i at time t ( f, is a 
j-I 
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vector containing ali sectoral production), Xii' is the quantity of good j used in producing good i, 

Li' are labor units used, and the Â;, 's are sectoral productivity shocks. The vector Â" which stacks 

those productivity shocks, is assumed to be a time homogeneous Markov processo Constant 
N 

Returns to Scale in alI sectors is also assumed, i.e., b; + L aii = 1 'Vi. 
i-I 

Using the optimal input decision rules for the Cobb-Douglas production function, Long 

and Plosser are able to derive the dynamic behavior of (log) sectoral output The reduced form of 

the system is summarized by the following expression: 

10gY, = K + A 10gY'_1 + 10gÂ, (3.1) 

" Where K is a function of the preference parameters of the problem and A = (aij). 

• 

• 

• 

The matrix A plays an importaot role in the dynamics of sectoral outputs. Recali that the 

aij's are input elasticities in production. ThUs. aij ~ O 'Vi,j.1f labor is used in positive amounts, 
N 

from the constant retums to scale assumption on the production functions, r aii < 1 holds 'V i. In 
i-I 

this case. from (3.1), unit roots for the 10g(Y)'s cannot be achieved unless some of the 10gÂ's 

have unit roots themselves2
• Consider now the following process for 10gÂ,: 

10gÂ, = <l>logÂ,_1 + 11" (3.2) 

Where {11,} is white noise. Assume further that ali elements of 10gÂ, are 1(1). Notice that Long 

and Plosser set <I> = ~, i.e., they assume each individual productivity process to be a random 

waIk. To discuss common trends and Common cycles in this theoretical model it is useful to 

derive the VECM representation of (3.1), obtained combining it with (3.2): 

21f one element of 10g(Â)'s has a unit root, the corresponding sectoral output will also have a 
unit root However, this is not the only way to achieve I( 1) sectoral outputs. Some elements of 
10g(Y) may have a unit root not as a consequence of its corresponding element of 10g(Â) being 
I( 1) but because it is a linear combination of lagged I( 1) sectoral outputs through the matrix A. 
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~logYt = (I-4»K - (I -4>)(1 -A)logYt_1 + 4>A~logYt_1 + Tlt (3.3) 

We now state a very important result of the model (3.3): 

Proposition 3.1: Given the model in Long and Plosser( 1983), and assuming that {logÂ.,} lollows 

(32), with ali elements 01 {logÂ.,} being 1(1), if labor is used in ali production processes, then, 

there is cointegration among sectoral outputs if and only if there is cointegration among 

productivity shoc/cs, i.e., if and only if(I -4» is reduced raMo Moreover, the two cointegrating 

ranlcs coincide. 

Proof: See appendix . 

Proposition 3.1 delivers ao intuitive resulto since the log(Y)'s are integrated as a 

consequence of the elements of log(~) being integrated. The interesting feature of this result is 

that it rules out production processes as a source of cointegration for the 10g(Y)' s, because (I - A) 

is necessarily full rank. Here, cointegration for sectoral outputs must be a consequence of the 

structure of the productivity process embodied in (I - 4» . 

For the Long aod Plosser case where 4> = ~, we get (I - 4» (I - A) = O. Thus, their model 

implies no cointegration among productivity shocks or sectoral outputs. In light of the evidence 

in Durlauf( 1989) - that sectoral outputs are cointegrated - this may be too restrictive ao 

assumption. Thus, we continue under the assumption that 4> *" ~, and that (I - 4» is reduced 

J. rank. In this case, all the 10g(Y)'s are l(l) aod there is cointegration among sectoral outputs, 

' . 

• 

which must share common trends. 

The conditions for the existence of common cycles are the existence of linear combinations 

ã/ *" O, j = 1, .. . ,S, such that: 



.. 
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ã/<bA = O. 
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(3.4) 

(3.5) 

For the Long and Plosser case. <b = IN. (3.4) holds for any linear combination ã/ 

Moreover, (3.5) collapses to ã/ A = O, which will hold for some ã/ as long as A is reduced 

rank. This condition can be interpreted as a requirement for colinearity of input mixes across 

sectors. More generally, we have: 

Proposition 3.2: A necessary condition for sectoral OUlputs to have common cycles is that A is 

reduced rank. 

Proaf: To seek a contradiction, assume common cycles do exist and that A is full rank. Since 

from Proposition 3.1 (I - A) is also full rank. the conditions for sectoral outputs having common 

cycles are simply: 

ã/(I-<b) = O, 

ã/<b = O. 

and (3.4') 

(3.5') 

Oearly (3.4') and (3.5') are contradictory, since the first implies ã/<b = ã/ *' O if common 

cycles do exist Thus, the result follows. 

While Proposition 3.1 stresses the importance of the productivity process for sectoral 

outputs to share common ttcnds (cointegration), proposition 3.2 stresses the importance of the 

productioo function for sectoral outputs to have commoo cycles. Here, as in the case analyzed by 

Loog and PIosser, having A reduced rank is a necessary coodition for common cycles. Contrary 

to their case, however, this is not sufficient to guarantee it 
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To get some economie intuition from the eonditions for eommon eycles, transfonn (3.4') to 

get ã/<I> = ã/ Using this result in (3.5'), together with (3.4'), yields a different version of the 

eommon eycles conditions: 

ã/(l - <1» = O, 

ã/A = O. 

and 

Proposition 3.3: Conditions (3.6) and (3.7) have a non-trivial solution if and only if 

rank(1 - <I> I A) < N, where (I - <I> I A) represents the N x 2N stacked matrix. 

Proof: If eonditions (3.6) and (3.7) are aehieved then we ean write: 

ã/(l-<I> I A) = (O I O). 

(3.6) 

(3.7) 

Thls ean only be true is the left null space of (I - <I> I A) is non-empty, thus, rank(1 - <I> I A) < N. 

Now, if rank(l - <I> I A) = N, (I - <I> I A) has a right inverse and necessarily ãj = O, establishing 

the only if . 

We provide here one simple example that delivers common eycles, but several others ean 

be imagined as well. Assume that we have only three produeed goods but that two of these are 

fmal goods whieh are nowhere used as inputs. Then, A has two eolumns of zeroes and is rank 

one. Suppose further that the first two produetivity shocks are random walks and that the third is 

a linear eombination of the past of the fust two. Then, 1 - <I> is rank one. Sinee 

rank(1 - <I> I A) S rank(1 - <1» + rank(A) = 2, the rank eondition in proposition 3.3 is achieved, and 

three sectors will share common cyeles. Notiee that sectoral eyeles are generated from the serial 

correlation present in the "input good" process, whieh is transmitted to other sectors via the 

produetion funetion. 
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The goal of this section was to examine under what eonditions the theoretieal model eould 

deliver eommon trends and eommon eycles. It seems that eointegrated sectoral outputs ean be 

obtained from cointegrated produetivity shocks, i.e .• seem to be related to the impulse 

mechanism. Common serial eorrelation. on the other hand. seem to be possible as 10ng as (I -~) 

and A have a eommon left null spaee. i.e., depends on the propagation mechanism through the 

restrietions on A. The next step is to examine whether or not the data show signs of eommon 

trends and eommon cycles. 

4 Empirical Evidence 

The multivariate procedures described in section 2 were applied to sectoral per-capita real 

GNP. Per-capita data are used since the theoretical model discussed in the previous section is 

that of a representative agent Data consist of yearly (1og) sectoral real GNP divided by total 

population, and is available from 1947 to 19893
• Sectors are a sub-division ofprivate GNP as 

follows: Agriculture, Forestr'y & Fisheries - A, Construction - Con, Mining - Min, Wholesale 

and Retail Trade - W, Manufacturing - M, Transportation and Public Utilities - T, Finance, 

Insurance & Real Estate - F and Services - ~. A plot of the these data is presented in Figure 1. 

Most series show the familiar upward trend of macroeconomic variables, however it seems that 

they are trending at different rates, e.g., Agriculture and Transportation. Figure 2 shows sectoral 

3 All data were extracted from Citibase. Sectoral private GNP is calculated at eonstant 1982 
prices. 
4 This is the only sectoral breakdown used in this paper. Sectors names are sometimes written in 
shon to save space. 
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GNP growth rates. In amazing contrast with Figure 1, it seems that growth rates across sectors 

have a very similar shape and are well synchronized. They most1y drop during NBER 

recessionss and increase in prosperity periods. 

Durlauf( 1989) tested the order of integration of sectoral per-capita GNP and concluded 

that these data are well approximated by an 1(1) process6
• If sectoral outputs contain stochastic 

trends, the next interesting question is to examine whether or not some of these. are common 

across sectors. 

Before applying Johansen 's methodoIogy we must examine what type of deterministic 

components are present in the V AR. This is a crucial step, since the asymptotic distribution of 

the test statistic depends on possible restrictions on these components. Thus, we first tested 

whether the V AR contains a deterministic linear trend, allowing it to have a constant term. We 

used lhe Litelihood Ratio (LR) test obtained from the concentrated likelihood function. The LR 

statistic for this test is 48.35, which rejects the null that the V AR (and the EC) does not contain a 

linear trend at usual significance levels7
• The next step was to test Ü the linear trend is present 

onIy inside the EC term (nu11) against the hypothesis that it is present also outside in the EC 

modeI (alternative). This test corresponds to testing l1(r) versus H(r) in Johansen's(1992) . 

notation and H2-(r) versus H2(r) in Osterwald-Lenum's(1992) notation. The test statistic is 20.32, 

which is distributed X2(6). Thus, we reject the restricted model at the 1 % significance leveI. As a 

5 There is a misrnatch of frequency between our data and the NBER methodology, which works 
with monthly observations. For our purposes, recession years are the following: 1948-49, 
1953-54, 1957-58, 1960-61, 1969-70, 1973-75 and 1980-82. 

6 Since Durlauf tested several series identical to the ones used here, we will not conduct 
integration tests. 
7 The statistic described depends on the cointegrating rank. To be consistent, we used the 
estimated cointegrating rank in calculating the statistic reported here. It is distributed as a 12(8) 
and its p-value is smaller than 0.00001. 
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consequence. when testing for cointegration. we consider the data as being approximately well 

described by a V AR with ao unrestricted constaot aod a linear time trend8
• Therefore, the criticaI 

values of the asymptotic distribution for the trace statistic corresponds to Table 2 in 

Osrerwald-Lenum. 

Table 1 presents 10haosen's trace statistic test for the system containing sectoral outputs. 

Given the trace statistic results we conclude that there are two cointegrating vectors. The 

estimares of the two cointegrating vectors using the modified V AR representation are trend 

stationary, as expected. In order to extract their detennioistic components we run them on a 

constaot and a linear trend. The detrended cointegrating vectors (Zil = ~'y" i = 1,2) are plotted 

in Figure 3. They both appear to be well behaved 10ng-run relationships. 

Finding a small number of cointegrating vectors rules out the possibility that sectoral 

ouq,ut data have one common stochastic trend. Indeed, since the rank of the cointegrating space 

is two, the eight sectors will share six idiosyncratic common trends. This finding is consistent 

with the evidence found in Durlauf( 1989), which notes that one should not expect to find very 

different sectors sharing common stochastic trends if these arise from technology shocks. As he 

notes, a technological improvement in Agriculture does not imply improvement in 

Manufacturing, due to limited spill-over effects across these sectors. 

Table 2 presents the estimates of the VECM conditioning on two lags of the endogenous 

variables. This corresponds to a V AR of order three, which, with yearly data, should be enough 

to capture the dynamics of the system The VECM estimates are satisfactory, suggesting that the 

system can be well approximated by a V AR of order three with a constaot and a linear trend. It is 

worth mentioning that all residuais passed autocorrelation aod normality tests, a desirable feature 

8 In this case, the Vector MA representation of the system has a linear time trend and also a 
quadratic time trend. As a consequence, the EC terms are trend-stationary. See 10hansen(l992) . 
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since Johansen' s test assumes independent Gaussian errors. Table 3 displays system significance 

leveIs for each regressor. Including up to two lags of the endogenous variables seems justified. 

Notice also the high explanatory power of the time trend in the system, corroborating the 

evidence of the LR test previously conducted. 

Results of the canonical correlation analysis are presented in Table 49
• As noted before, the 

cofeature rank will be equal to the number of statistically zero canonical correlations. At the 5% 

leveI, we conclude that the rank of the cofeature space is six. This implies that the eight sectors 

will share only two idiosyncratic serially correlated cycles. Thus, we should observe a very 

similar cyclical behavior for different sectors. This result is not surprising, given the similar 

pattern of sectoral GNP growth presented in Figure 2. This feature of the data set exemplifies the 

basic thrust behind Buros and MitcheU's(1946) research, and is cited as a stylized fact in 

Lucas( 1977), and is emphasized in Long and Plosser( 1983 and 1987). 

Table 5 shows the bases for the coinregrating and cofeature spaces. The basis for the 

cointegrating space is spanned by the two estimated coinregrating vectors, and that for the 

cofea~ space by the six estimated cofeature vecwrs. Since these bases form a non-singular 

matrix, i.e., N = r + S, we can use these estimares to construct trends and cycles as discussed 

above. 

Trend and cycle estimares are presented in Figures 4 through 10 and Table 6 presents a 

summary statistic of the data and these estimares. Since we want to focus our attention on 

sectoral cycles, we present only a few sectoral outputs and their respective trends (Figures 4 

9 The F-rest used in this table provides better small sample results than the usual X2 

approximation (see Rao(1973» . 
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through 6). Not surprisingly, since the eight sectors share six idiosyncratic trends, they display a 

very distinct behavior across sectors. Moreover. many of them seem to be more volatile than 

sectoral outputs themselves lO
• 

The cyclical components of sectoral output series are plotted in Figures 7 through !O, 

which also include NBER recessions. In these plots, sectors are grouped according to the 

similarity of their cycles. Five out of eight sectoral cycles confonn to NBER recessions and are 

therefore labelled pro-cyclical. They are: Mining, Construction, Manufacruring, 

WholesaleIRetail Trade and Finance. Three sectors do not confonn with NBER recessions, with 

upward movements during those, and are labelled counter-cyclical. They are: Agriculture, 

Transportation and Services. 

Examining the cycles of pro-cyclical sectors reveals that these have similar shapes and 

durations but very different amplitudes. The sector with the cycle of bighest amplitude is 

Construction. This is not surprising: since Construction includes housing construction, our 

evidence is in line with the stylized facts in Lucas( 1 rr17), who points out that consumer durable 

output has a relative bigh amplitude. Construction is followed by Mining and Manufacturing, 

with amplitudes roughly half its size. Finally, the lowest amplitudes are found for 

WholesaleIRetail Trade and Fmance, with amplitudes roughly a fifth of that of Construction. 

AlI the counter-cyclical sectors have very similar cycles in shape and duration. Theyalso 

share in common a very small amplitude. Moreover, it seems that the shape of ~ese 

counter-cyclical cycles is just an upside down version of the pro-cyclical ones. These fmdings 

10 Whenever the covariance between trend and cycle is negative and big enough in absolute 
value, individual sectoral GNP's will be smoother than their respective trends. This is the case 
for alI sectors but WholesaleIRetail Trade. 

~ O GETULIO VARGAS -
llIBLl=:~O HENRIQUE SIMOt-f'-
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reinforce the idea that per-capita sectoral outputs have a common cycle. if not in the statistical 

sense at least in the economic sense. The plot of the EC terms (Figure 3) only reinforced this 

suspicion. since only one of them has a business cycle pattemll
. 

Table 7 shows sectoral cycles' factor loadings of the two EC terros. To make factor 

.. loadings comparable. we normalize the variance of the two EC terms to unity. For all sectors, the 

factor loadings of ~ are much higher than that of Ztr, suggesting that the variation in sectoral 

cycles is explained mainly by the variation of the first Given the similarity in shape between ~ 

and sectoral cycles it would be surprising to find otherwise. Thus, it seems that although 

statistically sectoral cycles are generated by two idiosyncratic components, economically they 

• are only a result of the variation of ~. 

• . 

• 

• 

To investigate further the fmdings of counter-cyclical sectors. a plot of the (log) leveI 

series for these sectors is presented in Figure 11. During recessions, the behavior of Agriculture 

is definitely odd: while its series is almost flat, it increased in four out of seven recessions. 

Likewise. Services displays little downward sensitivity in recession periods. which is most 

striking until the 1969-70 recession. Until then. not only per-capita Services output increased 

during recessions but it showed no decrease in its growth rate vis-a-vis neighboring periods. 

After 1970. this feature is reversed. Transportation is the only counter-cyclical series which does 

not display any unusual behavior for recession periods. In that sense. fmding it to have a 

counter-cyclical behavior is surprising. 

There is some empírical support for our findings of counter-cyclical sectors: using PSID 

data, Lougani and Rogerson(1989) found that the inflow of workers into Services increases 

during recessions and that the outflow of workers from Services increases during booms. These 

11 Recall from section 2 that sectoral cycles are a linear combination of EC terros. 
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findings are consistent with counter-cyclical behavior for Services, even though they do not 

imply it For Agriculture, Romer( 1991), using factor analysis, found evidence that several 

agricultural goods have short-run counter-cyclical behavior (see p. 27). Even though her 

evidence is more compelling for the inter-war era, it holds for the post-war era as weU. Evidence 

of low coherence for agricultural output is also mentioned in Lucas( 1977) as a stylized fact of 

business cycles (see section 2). 

We next investigare the relative importance of transitory and permanent shocks for the 

variation of sectoral output data. The results are presented in Table 8. To construct those 

numbers, trend and cycle innovations were orthogonalized since they are negatively correlated in 

most cases. In Table 8, each ceU contains two numbers: the top number represents the relative 

importance of transitory shocks when trend shocks come first in the orthogonalization procedure, 

and the number in parentheses represents the same measure when cycle innovations are put first. 

There is of course no consensus on how to orthogonalize shocks in performing variance 

decompositions. Nevertheless, in this specific issue, most authors prefer to put trend innovations 

first, e.g., King et al.(l991), since in theoretical RBC models, productivity (trend) shocks cause 

simultaneously trend and cyclical activity. 

For given sectors. the results in Table 8 shows that the relative importance of permanent 

and transitory shocks may vary depending on the orthogonalization procedure. Despire this, 

some sectors displayed remarkable robustness to the orthogonalization procedure employed. For 

example, the results for Wholesale/Retail Trade show unequivoca1ly the importance of transitory . 

shocks. explaining at least 45% of output variation up to the four year horizon. Manufacruring is 

another example where, at least at short horizons, the bulk of total variance is explained by 

transitory shocks. Sectors where permanent shocks are unequivocally important are: Agriculture, 

Transportation, and Services. Notice that these are the counter-cyclical sectors. The remaining 
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sectors. Construction. Mining and Finance. have results that seem to depend heavily on the 

ordering of innovations used. thus remaining open issues. The picture that emerges from this 

analysis is that there is no clear evidence that either permanent or transitory shocks have a 

prominent role across alI sectors. However. for essential sectors like Manufacturing and 

Wholesale/Retail Trade. transitory innovations do have a prominent role. 

Our evidence from the variance decomposition analysis is very different from that 

presented in King et al.(1991). In their RBC modeI. permanent shocks explained the bulk of the 

variance of total output innovation. There are two possible explanations for the difference in 

results: frrst, we are using disaggregated data, and second we are using common cycle 

restrictions before performing the trend-cycle decomposition . 

As a final investigation. we "add up" sectoral outputs to get some idea of "aggregate" 

cycres. Because we used data in 10gs. aggregating 10g GNP across sectors will not give us Private 

Per-Capita GNP. but in some sense still is a measure of aggregate GNP behavior. The sum of 

sectoral cycles is presented in Figure 12. As expected. it conforms to NBER recession periods . 

Thus. although some sectors had counter-cyclical behavior. our aggregate cyclical measure does 

not show any sigo of it This result is probably caused by the 10w amplitude of the cycles for the 

counter-cyclical sectors. 

5 Conclusions and Furtber Researcb 

The basic goal of this paper was to re-examine business cycles using a standard theoretical 

model and a new econometric technique which allows discussing simultaneously shott- and 

long-run co-movement in multivariate data sets. The results indicate that Sectoral Per-Capita 

GNP shares a relatively large number of idiosyncratic common trends but a relatively Iow 

number of idiosyncratic common cycles. Thus. trends have a very distinct behavior. whereas 

cycles seem almost identical in shape. duration and timing. Furthermore. at least in the econoDÚc 
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sense, sectoral cycles seem to be generated by a common compooent, in this case, the second EC 

termo The fact that cycles are so similar for different sectors is remarkable evidence, confmning 

the basic thrust of Bums and Mitchell( 1946). 

The evidence 00 the importance of permanent versus transitory shocks is ambiguous. For 

sectors like Agriculture, Transportation and Services it seems that permanent shocks are the most 

important However, for Manufacturing and WholesalelRetail Trade, it seerns that the opposite 

holds. Under the theoretical model discussed, sectoral cyclical fluctuations are closely related to 

the input/output interdependence among sectors, Le., they are a consequence of the propagation 

mechanism at work. On the other hand, trend fluctuations are closely related to productivity 

shocks, i.e., they are a consequence of the impulse mechanism at work. Although impulses may 

be very different, causing trends to differ across sectors, cycles may still be very similar. since 

the input/output relationship may work to that end. 

Even though the theoretical RBC literature has gone very far in modelling together 

economic growth and fluctuations under optimizing models, little empirical evidence have 

accumulated supporting these models. This paper is a step in this direction, showing that using 

only production data one can describe economic fluctuations approximately well. Nevertheless, 

several issues remain open in the business cycle literature. Among them, the most critical for 

economic policy is the role of money: since we showed here that transitory shocks are an 

important source of noise for prominent sectors (Manufacturing and WholesaleIRetail Trade), 

one possible extension of this work is to investigate the relationship between money and 

transitory shocks. Although the objectives seem well defined. implementing this analysis may be 

difficult due to methodological issues. For this reason, we decline to pursue it here. Another 

important issue is the possible link between long-run shocks and technology. With that regard. 

OUI extended model offers an empirical test for Real Business Cycles. since it suggests that the 
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cointegrating rank of productivity shocks and sectoral outputs should coincide. Although the 

objectives are dear once more, how to correctly estimate productivity shocks is still a 

controversial matter. 
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7 Appendix 

Proof of Proposition 3.1: There is cointegration among the 10g(Y)'s if and only if (I - eb)(1 - A) 
is reduced rank. e.g. Engle and Granger(1987). Recall the constant returns to scale assumption on 
production functions: 
N 

~ a·· + b = 1 Vi . ~ ') , 
)-1 

and aij ~ O • 

If labor is used in alI production processes, bj > O V i. thus: 

N 

I. a·· < 1 Vi 
j -I ') 

and a·· ~ O. 
') 

Therefore. A = (ajj) is a non-negative mattix. Consider now. (I - A). Its eigenvalues are: 

1-~, 1-~, ... , 1-~, where Â.~, ~, ••. , ~,are the eigenvalues of A. Oearly, if (1- A) 
is full rank, (I -eb)(1 - A) is full rank if and on1y if (I -eb) is full rank. To prove the fonner. it 
suffices to show that 

(A.I), 

Since it implies that alI eigenvalues of (I - A) are non-zero. Equation (A. 1 ) follows from a 
theorem relating matrix norms and spectral radius. see Lancaster(1969), Theorem 6.13, p. 201. 
Define: 

N 

IAlp == maxI.laijl , ) = I 

To be the row norm of the matrix A. Then, 

IAlp ~ max I~AI. , 

N 

Since O sI. I aiA < 1 Vi. I AI p < 1. Thus: maxl ~AI < I, and (I - A) is full rank. Therefore, 
) -I. , 

(I - A) (I -eb) is reduced rank if and on1y if (I -eb) is reduced rank. Moreover, 
rank(1 - eb) (I - A) = rank(1 - eb), and the result follows. 
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TABLE 1 
COINfEGRATING RESULTS (JOHANSEN'S(1988) METHOD) 

EIGENV ALUES TRACESTAT. CRmCAL V ALUE NULL HYPOTIlESES 
(J-li ) -T I. ln(1- J.L.) . . J 

J SI 
AT 5% (10%) 

0.0066 0.27 3.74 3 atmost 7 .. 
(2.57) cointegrating vectors 

0.1517 7.02 18.17 3 atmost6 
(16.06) cointegrating vectors 

0.2303 17.75 34.55 3 at most 5 
(31.42) cointegrating vectors 

0.3509 35.47 54.64 3 atmost4 
(50.74) cointegrating vectors 

• 
0.4576 60.55 77.74 3 at most 3 

(73.40) cointegrating vectors 

0.5762 95.75 104.94 3 at most 2 
(100.14) cointegrating vectors 

0.7599 154.25 136.61 3 atmost 1 
(130.84) cointegrating vectors 

• 0.8976 247.69 170.80 3 atmostO 
(164.34) cointegrating vectors 

" 

• 
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TABLE2 

SYSTEM ESTIMA TES OF THE EC MODEL 

DEPENDENT V ARIABLES 

REGRESSORS 410gA, 410gCoo, 410gMio, 410gM, 4 log T, 410gW, 410gF, 4 log S, 

lb_1 1.41 0.09 -1.51 -2.41 -0.13 -0.% -0.61 -0.61 
t-stal. (1.48) (0.13) (-1.19) (-2.43) (-1.39) (-1.88) (-2.95) (-2.59) 

z,,-I 0.08 -0.04 -0.02 -0.05 -0.02 -0.06 0.01 -0.03 

4 
t-atal. (1.61) (-1.20) (-0.39) (-0.95) (-0.11) (-2.56) (0.54) (-2.52) 

lRENO 0.01 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 
t-stal. (2.93) (-0.49) (-1.39) (-2.10) (-3.04) (-0.88) (-4.59) (-0.42) 

410gA._1 -0.64 -0.02 -0.26 0.05 0.16 -0.01 0.03 -0.04 
t-sw . (-3.20) (-0.11) (-1.45) (0.24) (l.55) (-0.69) (0.62) (-0.19) 

• 410gCoo,_, 0.58 0.16 -0.26 -0.21 -0.22 -0.35 -0.06 -0.09 
t-IW. (1.74) (0.70) (-0.90) (-0.61) (-1.28) (-2.07) (-0.78) (-1.02) 

410gMin,_, 0.89 0.11 -0.22 -0.22 -0.11 0.28 -0.11 -0.13 
t-.tal. (2.91) (0.55) (-0.85) (-0.13) (-1.11) (1.80) (-1.62) (-1.62) 

41ogM<-1 -029 -0.38 0.17 -0.16 -0.25 -0.31 -0.01 O.OS 

• t-sw. (-0.81) (-1.56) (0.54) (-0.45) (-1.33) (-1.99) (-0.80) (0.56) 

410gT<-1 -0.37 0.11 -1.10 -1.93 -0.29 -0.83 -0.23 -0.59 
t-sw. (-0.40) (0.18) (-2.05) (-2.01) (-0.59) (-1.12) (-1.09) (-2.40) 

410gW._ , -0.62 0.19 1.45 2.66 1.13 1.22 0.55 0.58 
t-staL (-0.11) (0.31) (1.86) (2.95) (2.43) (2.69) (2.74) (2.53) 

4IogF,_, 0.10 -0.59 UI -0.30 0.24 0.65 -0.32 0.40 
t-sw. (0.11) (-0.91) (1.39) (-0.32) (0.50) (1.39) (-1.54) (1.68) 

410gS<-1 -0.98 1.12 1.08 2.24 1.47 0.84 0.74 0.87 
t-sw . (-1.08) (1.82) (1.35) (2.40) (3.06) (1.79) (3.58) (3.67) 

• 410gA'_2 -0.23 0.04 0.00 0.47 0.30 0.10 0.10 0.06 
t-sw. (-1.08) (0.29) (0.02) (2.11) (2.65) (0.92) (2.06) (1.14) 

410gCoo,_2 0.29 0.34 -0.42 -0.40 -0.28 -0.03 0.00 -0.12 
t-.tal. (1.07) (1.89) (-1.71) (-1.45) (-1.96) (-0.21) (0.08) (-1.66) 

410gMin,_2 0.36 0.02 -0.57 -0.99 -0.49 -0.30 -0.20 -0.09 
t-sw. (0.97) (0.09) (-1.13) (-2.60) (-2.52) (-1.58) (-2.36) (-0.94) 

410gM._2 ..0.69 0.38 0.85 1.49 0.71 0.69 0.34 0.12 
t-stal. (-1.61 ) (1.32) (2.24) (3.40) (3.16) (3.11) (3.46) (1.10) 

410gT'_2 0.87 -0.43 -1.04 -0.14 -0.38 -0.44 -0.28 -0.21 
t-stat. (1.31) (-0.98) (-1.79) (-1.10) (-1.08) (-1.31) (-1.84) (-1.24) 

~. 4IogW._z -0.01 -0.49 0.77 022 0.01 0.16 -0.05 0.32 t __ . 
(-0.03) (-1.69) (2.03) (0.51) (0.32) (0.13) (-0.48) (2.85) 

4IogF'_2 1.03 -1.06 -1.01 -3.51 -1.63 -1.80 -0.70 -0.27 
t-stat. (0.97) (-1.49) (-1.15) (-3.24) (-2.92) (-3.32) (-2.89) (-0.%) 

4IogS'_2 -0.01 -1.41 -0.81 -1.46 -0.40 -0.57 -0.33 -0.34 
t-sw . (-0.01) (-2.61) (-1.22) (-1.16) (-0.94) (-1.38) (-1.11) (-1.63) 

.. 

• 
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TABLE3 
SYSTEM SIGNIFICANCE TESTS (EC MODEL) 

F-STA TISTIC ON RETAlNED REGRESSORS F(8,20) 

REGRESSOR ZI,_I ~-I TREND âlogA'_1 âlogCon'_1 âlogMin'_1 

F 17.26 2.55 7.02 1.71 2.67 4.11 
Pr>F .0000 .0427 .0002 .1587 .0360 .0049 .. 

REGRESSOR âlogM'_1 âlogT'_1 âlogW'_1 âlogF'_1 âlogS'_1 âlogA'_2 

F 6.26 8.68 6.31 3.38 1.62 1.62 
Pr>F .0004 .0000 .0004 .0128 .1810 .1807 

REGRESSOR âlogCon'_2 âlogMin'_2 âlogM'_2 âlogT'_2 âlogW'_2 âlogF'_2 

F 2.36 2.68 4.07 1.81 5.51 2.40 
Pr>F .0568 .0353 .0051 .1348 .0009 .0541 

• REGRESSOR âlogS'_2 

F 0.84 
Pr>F .5813 

TABLE4 
CANONICAL CORRE LA TION ANAL YSIS - COMMON CYCLES TEST 

• 
SQUARED Prob.>F NULL HYPOTIIESES 

CANONICAL CORRELA TIONS 
(p~) 

0.9674 0.0001 Current and ali smaller (p;) are zero 

0.8949 0.0113 Current and ali smaller (pj) are zero 

0.7464 0.4198 Current and alI smaller (p;) are zero .. , 

0.5855 0.7237 Current and ali smaller (p;) are zero 

0.5130 0.7842 Current and ali smaller (pj) are zero 

0.4367 0.8088 Current and alI smaller (p;) are zero 

0.3876 0.7922 Current and ali smaller (p;) are zero 

0.2775 0.7847 Current and alI smaller (pj) are zero .. 

• 
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TABLES 

BASES FOR mE COFEA TURE AND COINTEGRA TING SPACES 

WEIGHTS 

BASES IogA, logMin, logCon, logM, logT, logW, logF, logS, 

COFEAT.l 1.00 -4.40 -0.48 2.28 2.93 -9.03 13.39 -3.57 

COFEAT.2 0.10 1.00 0.85 -1.86 -0.63 -0.49 1.51 3.89 

COFEAT.3 2.40 -4.09 1.00 9.07 -8.55 -5.00 6.63 14.72 

COFEAT.4 -0.01 -0.40 0.47 1.00 -1.51 -1.10 -3.35 -0.21 

COFEAT.5 2.01 -1.14 -0.13 -0.79 1.00 1.01 4.99 -1.36 

COFEAT.6 -1.03 -1.17 1.53 -1.46 0.26 1.00 0.51 2.34 

COINT.l -0.19 -0.24 -0.60 0.58 -1.91 0.86 1.00 0.75 

COINT.2 0.58 0.82 0.16 -0.23 1.75 2.39 2.02 1.00 
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TABLE6 

SUMMARY STA TISTICS OF SECTORAL OUTPUTS, CYCLES ANO TRENOS 

(log) LEVELS CYCLICAL TREND CORREL. 
(Yi,) COMPONENT COMPONENT TRENDAND 

(Yi~) (y[,) CYCLE 

SECTORS 
A A 

Ô"/~ 
A A 

Ô"/~ 
A A 

Ô"/~ Il cr Il cr Il cr CORR(yf" Yi~) 
• 

A 5.905 0.098 0.017 0.000 0.055 5.905 0.103 0.017 -0.3526b 

Coo 6.644 0.153 0.023 0.000 0.292 6.644 0.344 0.052 -0.8280· 
Mio 6.331 0.100 0.016 0.000 0.176 6.331 0.164 0.026 -0.8975· 

M 7.782 0.250 0.032 0.000 0.120 7.782 0.256 0.033 -0.2801c 

T 6.848 0.309 0.045 0.000 0.047 6.848 0.318 0.046 -0.2741c 

W 7.441 0.289 0.039 0.000 0.040 7.441 0.288 0.039 -0.0333 
F 7.253 0.373 0.051 0;000 0.068 7.253 0.377 0.052 -0.1489 
S 7.230 0.355 0.049 0.000 0.079 7.230 0.367 0.051 -0.2661c 

Notes: (a) Sigoificant at the 1 % leveI. (b) Significant at the 5% leveI. (c) Significant at the 10% 
leveI. 

TABLE7 
FACTOR LOADINGS ON EC TERMS 

(NORMALIZED TO UNIT V ARIANCE) 
• 

SECTORS Zl, ~ 

A -0.019735 -0.059922 

Mio 0.0238157 0.184967 

Coo 0.0348906 0.305255 

M 0.0103827 0.124335 

T -0.023933 -0.051567 

". W 0.0074991 0.0425257 

F 0.0145785 0.0724686 

S -0.016855 -0.084293 

.. 

• 
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TABLE8 
V ARIANCE DECOMPOSITION OF SECTORAL OUTPUT INNOV A TIONS 

(1WO ORTHOGONALIZA TION PROCEDURES USED) 

% OF THE VARIANCE OF SECTORAL 
OUTPUT INNOV A TION A 1TRIBUTED TO 
TRANSITORY SHOCKS AT HORIZON ~H~: 

SECTORS H=1 yr. H=2 yrs. H=3 yrs. H=4 yrs. H=oo 

A 27.4 24.6 25.0 21.0 O 
(0.2) (1.3) (0.5) (1.3) 

Min 91.9 89.0 80.5 65.0 O 
(10.5) (11.2) (8.9) (3.7) 

Con 93.6 86.3 72.6 55.6 O 
(4.9) (1.9) (0.0) (0.9) 

M 99.8 99.5 95.9 88.6 O 
(55.3) (46.9) (40.0) (32.4) 

T 24.9 18.5 15.3 12.4 O 
(19.5) (20.8) (22.5) (23.0) 

W 82.5 89.7 87.3 71.5 O 
(65.8) (59.2) (52.6) (46.4) 

F 91.8 83.1 73.1 60.0 O 
(8.8) (7.1) (4.9) (1.0) 

S 50.5 41.6 37.1 32.3 O 
(7.0) (6.4) (4.3) (3.9) 

Notes: (a) Obtainin~ trend and cycle innovations: one-~ahead innovations for trends were obtained by. first 
differencm2 them. For cYCles~ are residuais of cycle projections on a lagge(i conditioninK set çontaininK four 
lags of lhe EC tenns. H-stw- trend innovations were obtained by cumüfating one-step-ãheads. For cyCles. lhey 
were obtained by shifting bâckwards lhe conditioning seL 

(b) Trend and Cycle innovations were found to display (significaot) negagve correlation for ali sectors but 
WbolesalelRetaü Trade. for which lhis correlation was stalistically zero. Transif9rY and Permanent shocks were 
obtaiped by orthogonalizing trend and cycle innovations. These oíthogonal shoclcS were lhen labelled perrnanenl and 
transuory shocks fo secloral OUlpUlS. 

(c) The orthogonalization melhod used above was: Denote 11~' = (11:".11:")' as a stack of period t innovations in sector 
i and horizon b. where 11:" is lhe innovation in lhe trend and 11:" is lhe innovation in lhe cycle. The top number in 
Table 7 presenlS lhe resullS of decomposing lhe variance of I: = (l.l)Tl~ - lhe total period t innovation in seclor i. 
horizon b. by using a lower triangular mattix D,·. such that D,·V AR(11~)D,·' is diagonal for ali i. in lhe following 
way: V AR(m = VAR((l.l)D,h-ID,h11~]. The mattix D,· used was: 

h h a""", a"~ 
[ 

1 0] 
D, = -:t I ; wbere V AR(~") = [a'~ a'J. 
The number in parentheses perfoons lhe same exercise wilh 11~' = (11:".11:")' and: 

h h cf.cc a"!pC 
[ 

1 0] 
D, = -:t I ; wbere VAR(~.l= [a'~ a'J. 
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Figure 1 
Sectoral Private Per-Capita GNP 
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Figure 2 
Sectoral Per-Capita GNP Growth 

NBER Recessions Shown 
(Intercepts Changed for Visual Clarity) 
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Figure 3 
Detrended Error Correction Terms 

NBER Recessions Shown 
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Figure 4 
Per-Capita Construction GNP and its Trend 

NBER Recessions Shown 
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Figure 5 
Per-Capita Manufacturing GNP and its Trend 

NBER Recessions Shown 
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Figure 6 
• Per-Capita WholesalejRetail Trade GNP and its Trend 
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Figure 7 
Seleeted Cyeles of Seetoral Per-Capita GNPs 

NBER Reeessions Shown 
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Figure 8 
Selected Cycles of Sectoral Per-Capita GNPs 

NBER Recessions Shown 
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Figure 9 
• Selected Cycles of Sectoral Per-Capita GNPs 
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Figure 10 
Seleeted Cyeles of Seetoral Per-Capita GNPs 
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Figure 11 
Selected Sectoral Per-Capita GNPs 
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Figure 12 
eyele of Private Per-Capita GNP (Adding up) 
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ENSAIOS ECONÔMICOS DA EPGE 

100. JUROS, PREÇOS E DÍVIDA PÚBUCA - VOL. I: ASPECTOS TEÓRICOS - Marco Antonio 

C. Martins e Clovis de F aro - 1987 (esgotado) 
• 

JUROS, PREÇOS E DÍVIDA PÚBUCA.- VOL. n: A ECONOMIA BRASILEIRA - 1971/85 -101. 

Antonio SaJazar P. Brandão, Marco Antonio C. Martins e Clovis de Faro -'1987 (esgotado) 

102. MACROECONOMIA KALECKlANA - Rubens Penha Cysne - 1987 (esgotado) 

103. O PREÇO DO DÓLAR NO MERCADO PARALELO, O SUBFATURAMENTO DE 

EXPORTAÇÕES E O SUBFATURAMENTO DE IMPORTAÇÕES - Fernando de Holanda 
. , . 

Barbosa, Rubens Penha Cysnc c Marcos'Costa Holanda - 1987 (esgotado) 

• 104. BRASILIAN EXPERIENCE WITH EXTERNAL DEBT AND PROSPECTS FOR GROW1lI -

Fernando de Holanda Barbosa and Manuel Sanchca de La Cal- 1987 (esgotado) 

105. KEYNES NA SEDiÇÃO DA ESCOIHA PÚBUCA - Antonio Maria da SiMm'a - 1987 

(esgotado) 

106. O TEOREMA DE FROBENIUS-PERRON - Carlos Ivan Simoascn Leal - 1987 (esgotado) 

107. POPULAçÃO BRASILEIRA - Jcué Montclo - 1987 (esgotado) 

108. MACROECONOMIA - cAPÍTULo VI: "DEMANDA POR MOEDA E A CURVA IM" -, 
Mario Hcmiquc SimODSCll c Rubens Penha Cysnc - 1987 (esgotado) 

109. MACROECONOMIA - CAPÍTULo Vll: "DEMANDA AGREGADA E'A CURVAIS" - Mario 

Henrique SimOlllCll c Rubens Penha Cysnc - 1987 (esgotado) 

110. MACROECONOMIA - MODELOS DE EQun.íBRIO AGREGATIVO A CURTO PRAZO -

Mario Henrique Simooscn e Rubens Penha Cymc - 1987 (esgotado) 

111. THE BA YESIAN FOUNDATIONS OF SOLUTIONS CONCEPTS OF GAMES - Sérgio 

Ribeiro da Costa WcrIaDg e Tommy Chin-Chiu Tan -1987 (esgotado) 

• 112. PREÇOS LíQUIDOS (PREÇOS DE VALOR ADICIONADO) E SEUS DETERMINANfES; , 
DE PRODUTOS SELECIONADOS, NO PERÍODO 1980/10 SEMESTREl1986 - Raul 

, Ekcrman - 1987 (esgotado) 

113. EMPRÉSTIMOS BANCÁRIOS E SALDO-MÉDIO: O CASO DE PRESTAÇÕES - Clovis de 

Faro - 1988 (esgotado) 

114. A DINÂMICA DA INFLAÇÃO - Mario Henrique Simonsen - 1988 (esgotado) 

115. UNCERTAIN1Y A VERSIONS ANO THE OPTMAL CHOISE OF PORTFOUO - Jamcs Dow 

• e Sérgio Ribeiro da Costa Wcrlang - 1998 (esgotado) 

116 . O CICLO ECONÔMICO - Mario Hcmiquc Simonscn - 1988 (esgotado) 

• 
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117. FOREIGN CAPITAL ANO ECONOMIC GROwrn - TIIE BRASnlAN CASE STIJDY -

Mario Henrique Sirnonscn - 1988 (esgotado) 

118. COMMON KNOWLEDGE - Sérgio Ribeiro da Costa Werlang - 1988 (esgotado) 

119. OS FUNDAMENTOS DA ANÁliSE MACROECONÔMICA - Mario Henrique Simonscn e 

Rubens Penha Cysne - 1988 (esgotado) 

120. CAPÍTULO xn - EXPECTATIVAS RACIONAIS - Mario Henrique Simonscn - 1988 

(esgotado) 

121. A OFERTA AGREGADA E O MERCADO DE TRABALHO - Mario Henrique Simonscn c 

Rubens Penha Cysne - 1988 (esgotado) 

122. INÉRCIA INFLACIONÁRIA E INFLAÇÃO INERCIAL - Mario Henrique Simonscn - 1988 

(esgotado) 

123. MODELOS 00 HOMEM: ECONOMIA E ADMINISTRAÇÃO - Antonio Maria da Silveira -

1988 (esgotado) 

124. UNDERINVOINCING OF EXPORTS, OVERINVOINCING OF IMPORTS, ANO TIIE 

ooUAR PREMIUN ON 1liE BLACK MARKET - Fernando de Holanda Barbosa, RubeDs 

Penha Cysnc c Marcos Costa Holanda - 1988 (esgotado) 

125. O REINO MÁGICO 00 CHOQUE HETEROOOXO - Fernando de Holanda Barbosa, Antonio 

Sa1azar PC880a Brandão c Clovis de Faro - 1988 (esgotado) 

126. PLANO CRUZAOO: CONCEPÇÃO E O ERRO DE POlÍTICA FISCAL - RubeDs Penha 

• Cyme - 1988 (esgotado) 

f 

.. 

• 

127. TAXA DE JUROS FLUTUANI'E VERSUS CORREÇÃO MONETÁRIA DAS 

PRESTAÇÕES: UMA COMPARAÇÃO NO CASO 00 SAC E INFLAÇÃO CONSTANI'E -

Clovis de Faro - 1988 (esgotado) 

128. CAPÍTIJLo n - MONET ARY CORRECTION ANO REAL INTEREST ACCOUNTING -

Rubens Penha Cysne - 1988 (esgotado) 

129. CAPÍTULO m - INCOME ANO DEMAND POUCIES IN BRAZIL - Rubens Penha Cysne-

1988 (esgotado) 

130. CAPÍTULO IV - BRAZILIAN ECONOMY IN THE EIGHTIES ANO TIIE DEBT CRISIS -

Rubens Penha Cysnc - 1988 (esgotado) 

131. 1liE BRAZILIAN AGRICULTURAL POUCY EXPERIENCE: RATIONALE ANO FUTURE 

DIRECTIONS - Antonio SaIazar Pessoa Brandão - 1988 (esgotado) 

132. MORATÓRIA INTERNA, DÍVIDA PÚBUCA E JUROS REAIS - Maria SiMa Bastos 

Marques c Sérgio Ribeiro da Costa WcrIang - 1988 (esgotado) 

133. CAPÍTIJLo IX - TEORIA 00 CRESClMENTO ECONÔMICO - Mario Henrique Simonscn-

1988 (esgotado) 



. ~ 

.. 

134. CONGELAMENTO COM ABONO S.A.LARIAL GERANDO EXCESSO DE DEMANDA -

Joaquim Vieira Ferreira Levy e Sérgio Ribeiro da Costa Werlang - 1988 (esgotado) 

135. AS ORIGENS E CONSEQlJÊNClAS DA INFLAçÃO NA AMÉRICA LATINA - Fernando de 

Holanda Barbosa - 1988 (esgotadO) 

136. A CONTA-CORRENTE DO GOVERNO - 1970/1988 - Mario Henrique Simonsen - 1989 

(esgotado) 

137. A REVIEW ON TIlE TIlEORY OF COMMOW KNOWLEDGE - Sérgio Ribeiro da Costa 

W crIang - 1989 (esgotado) 

138. MACROECONOMIA - Fernando de Holanda Barbosa - 1989 (esgotado) 

139. TEORIA 00 BALANÇO DE PAGAMENTOS: UMA ABORDAGEM SIMPLIFICADA - João 

Luiz T enrciro Barroso - 1989 (esgotado) 

140. CONTAB1LIDADE COM JUROS REAIS - Rubens Penha Cysne - 1989 (esgotado) 

141. CREDIT RATIONING AND TIlE PERMANENT INCOME HYPOTIlESIS - Vicente 

Madrigal, Tommy Tan, Daniel Vicent, Sérgio Ribeiro da Costa WerIang - 1989 (esgotado) 

142. A AMAZÔNIA BRASn.EIRA - Ney Coe de Oliwira -1989 (esgotado) 

143. DESÁGIO DAS LFfs E A PROBAB1LIDADE IMPLÍCITA DE MORATÓRIA - Maria Silvia 

Bastos Marques e Sérgio Ribeiro da Costa WerIang - 1989 (esgotado) 

144. THE LDC DEBT PROBLEM: A GAME-THEORETICAL ANAUSYS - Mario Henrique 

Simonscn e Sérgio Ribeiro da Costa Wcrlang - 1989 (esgotado) 

145. ANÁllSE CONVEXA NO Rn - Mario Henrique SimODlCll-1989 (esgotado) 

146. A CONTROVÉRSIA MONETARISTA NO HEMIsFÉRIo NORTE - Fernando de Holanda 

Barbosa - 1989 ( esgotado) 

147. FISCAL REFORM AND STABlllZATION: THE BRAZlLIAN EXPERIENCE - Fernando de 

Holanda Barbosa, Antonio SaIaDr Pessoa Brandia e Clovis de Faro - 1989 (esgotado) 

148. RETORNOS EM EDUCAÇÃO NO BRASll..: 1976/1986 - Carlos Ivan Simonsen Leal e Sérgio 

Ribeiro da Costa WerIang, - 1989 (esgotado) 

,. 149. PREFERENCES, COMMON KNOWLEDGE ANO SPECULATIVE TRADE - James Dow, 
" 

• 

• 

Vicente Madrigal e Sérgio Ribeiro da Costa Wcrlang - 1990 (esgotado) 

150. EDUCAÇÃO E DISTRIBUIÇÃO DE RENDA - Carlos Ivan Simonsen Leal e Sérgio Ribeiro da 

Costa WerIaog - 1990 (esgotado) 

151. OBSERVAÇÕES A MARGEM 00 TRABALHO" A AMAZÔNIA BRASll..EIRA" - Ney Coe 

de Oliveira - 1990 (esgotado) 

152. PLANO COLLOR: UM GOLPE DE MESTRE CONTRA A INFLAÇÃO? - Fernando de 

Holanda Barbosa - 1990 (esgotado) 



• 

• 
"" 

• 

153. 

154. 

155. 

156. 

157. 

158. 

159. 

o EFEITO DA TAXA DE JUROS E DA INCERTEZA SOBRE A CURVA DE PHILLIPS DA 

ECONOMIA BRASll..EIRA - Ricardo de Oliveira Cavalcanti - 1990 (esgotado) 

PLANO COllOR: CONTRA A FACTUALIDADE E SUGESTÕES SOBRE A CONDUçÃO 

DA POLÍTICA MONETÁRIA-FISCAL - Rubens Penha Cysne - 1990 (esgotado) 

DEPÓSITOS DO TESOURO: NO BANCO CENTRAL OU NOS BANCOS COMERCIAIS? -

Rubens Penha Cysne - 1990 (esgotado) 

SISTEMA FINANCEIRO DE HABITAÇÃO: A QUESTÃO DO DESEQUILÍBRIO DO FCVS 

- Clovis de Faro - 1990 (esgotado) 

COMPLEMENTO DO FASCÍCULO N° 151 DOS "ENSAIOS ECONÔMICOS" (A 

AMAZÔNIA BRASll..EIRA) - Ney Coe de Oliveira - 1990 (esgotado) 

POLÍTICA MONETÁRIA ÓTIMA NO COMBATE A INFLAÇÃO - Fernando de Holanda 

Barbosa - 1990 (esgotado) 

TEORIA DOS JOGOS - CONCEITOS BÁSICOS - Mario Hcmiquc Simonsen - 1990 

(esgotado) 

160. O MERCADO ABERTO BRASILEIRO: ANÁliSE DOS PROCEDIMENTOS 

OPERACIONAIS - Fernando de Holanda Barbosa - 1990 (esgotado) 

161. A RELAÇÃO ARBITRAGEM ENTRE A ORTN CAMBIAL E A ORTN MONETÁRIA - Luiz 

Guühcnne Schymura de Oliveira - 1990 (esgotado) 

162. SUBADDITIVE PROBABILITIES ANO PORTFOUO INERTIA - Mario Henrique Simonsen e 

" Sérgio Ribeiro da Costa W crlang - 1990 (esgotado) 

• , 

• 

• 

163. MACROECONOMIA COM M4 - Carl081van Simonsen Leal e Sérgio Ribeiro da Costa Werlang 

- 1990 (esgotado) 

164. A RE-EXAMINATION OF SOLOW'S GROwm MODEL wrm APPUCATIONS TO 

CAPITAL MOVEMENTS - Ncantro Saavedra Rivano - 1990 (esgotado) 

165. lHE PUBUC CHOICE SEDmON: V ARIATIONS ON lHE lHEME OF SCIENTIFIC 

W ARF ARE - Antonio Maria da Silveira - 1990 ( esgotado) 

166. lHE PUBUC CHOPICE PERSPECTIVE ANO KNIGHf'S INSTITUTIONAllST BENT -

Antonio Maria da Silveira - 1990 (esgotado) 

167. lHE INDETERMINATION OF SENlOR - Antonio Maria da Silveira - 1990 (esgotado) 

168. JAPANESE DIRECT INVESTMENT IN BRAZIL - Ncantro Saavedra Rivano - 1990 

(esgotado) 

169. A CARTEIRA DE AÇÕES DA CORRETORA: UMA ANÁliSE ECONÔMICA - Luiz 

Guüherme Schymura de Oliveira - 1991 (esgotado) 

170. PLANO COLLOR: OS PRIMEIROS NOVE MESES - Clovis de Faro -1991 (esgotado) 

171. PERCALÇOS DA INDEXAÇÃO EX-ANTE - Clovis de Faro - 1991 (esgotado) 



• 

• 

• 

• 

172. NOVE PONTOS SOBRE O PLANO COLLOR n -Rubens Penha Cysne - 1991 (esgotado) 

173. A DINÂMICA DA HIPERINFLAÇÃO - Fernando de Holanda Barbosa, Waldyr Muniz Oliva e 

EMa Mureb Sallwn - 1991 (esgotado) 

174. LOCAL CONCA VIFIABll.ITY OF PREFERENCES ANO DETERMINACY OF 

EQUll..IBRIUM - Mario Rui Páscoa e Sérgio Ribeiro da Costa Werlang - maio de 1991 

(esgotado) 

175. A CONTABnIDADE OOS AGREGADOS MONETÁRIOS NO BRASIL - Carlos Ivan 

Simonsen Leal e Sérgio Ribeiro da Costa Werlang - maio de 1991 (esgotado) 

176. HOMOTHETIC PREFERENCES - James Dow e Sérgio Ribeiro da Costa Wcrlang - 1991 

(esgotado) 

177. BARREIRAS A ENlRADA NAS INDÚSTRIAS: O PAPEL DA FIRMA PIONEIRA - Luiz 

Guilhcnne Schymura de Oliveira - 1991 (esgotado) 

178. POUPANÇA E CRESCIMENfO ECONÔMICO - CASO BRASll..EIR.O - Mario Henrique 

Simonsen - agosto 1991 (esgotado) 

179. EXCESS VOLATIUTY OF STOCK PRICES AND KNIGHTIAN UNCERTAINTY - James 

Dow e Sérgio Ribeiro da Costa Werlang - 1991 (esgotado) 

180. BRAZIL - CONDmONS FOR RECOVERY - Mario Henrique Simonscn - 1991 (esgotado) 

181. THE BRAZnlAN EXPERIENCE wrrn ECONOMY POUCY REFORMS AND 

PROSPECTS FOR 1HE FUI1JRE - Fernando de Holanda Barbosa - Dezembro de 1991 

(esgotado) 

182. MACRODINÂMICA: OS SISTEMAS DINÂMICOS NA MACROECONOMIA - Fernando de 

Holanda Barbosa - Dezembro de 1991 (esgotado) 

183. A EFICIÊNCIA DA INTERVENÇÃO 00 ESTADO NA ECONOMIA - Fernando de Holanda 

Barbosa - Dezembro de 1991 (esgotado) 

184. ASPECTOS ECONÔMICOS DAS EMPRESAS ESTATAIS NO BRASIL: 

TELECOMUNICAÇÕES, ELETRICIDADE - Fernando de Holanda Barbosa, Manuel Jeremias 

,. Leite Caldas, Mario Jorge Pioa e Hélio Lcchuga Arteiro - Dezembro de 1991 (esgotado) 

185. 1HE EX-ANTE NON-OPTIMALITY OF THE DEMPSTER-SCHAFER UPDATING RULE 

FOR AMBIGUOUS BEUEFS - Sérgio Ribeiro da Costa Werlang e James Dow - Fevm:iro de 

1992 (esgotado) 

186. NASH EQUIUBRIUM UNDER KNIGHTIAN UNCERTAINTY: BREAKING DOWN 

BACKWARD INDUCTION - James Dow e Sérgio Ribeiro da Costa Werlaog - Fevereiro de 

1992 (esgotado) 

• 187. REFORMA 00 SISTEMA FINANCEIRO NO BRASIL E "CENfRAL BANKING" NA 

ALEMANHA E NA ÁUSTRIA - Rubens Penha Cysne - Fewreiro de 1992 (esgotado) 

• 



, 

• 

188. A INDETERMINAÇÃO DE SENIOR: ENSAIOS NORMATIVOS - Antonio Maria da Silveira 

- Março de 1992 (esgotado) 

189. REFORMA TRIBUTÁRIA - Mario Henrique Simonsen - Março de 1992 (esgotado) 

190. HIPERINFLAÇÃO E O REGIME DAS POLÍTICAS MONETÁRIA-FISCAL - Fernando de 

Holanda Barbosa e Elvia Mureb Sa1lum - Março de 1992 (esgotado) 

191. A CONSTITIJIÇÃO, OS JUROS E A ECONOMIA - Clovis de Faro - Abril de 1992 (esgotado) 

192. APUCABILIDADE DE TEORIAS: MICROECONOMIA E ESTRATÉGIA EMPRESARIAL -

Antonio Maria da Silveira - Maio de 1992 (esgotado) 

193. INFLAÇÃO E CIDADANIA - Fernando de Holanda Barbosa - Julho de 1992 

194. A INDEXAÇÃO DOS ATIVOS FINANCEIROS: A EXPERIÊNCIA BRASn.E1RA - Fernando 

de Holanda Barbosa - Agosto de 1992 

195. A INFLAÇÃO E CREDIBILIDADE - Sérgio Ribeiro da Costa WerIang - Agosto de 1992 

196. A RESPOSTA JAPONESA AOS CHOQUES DE OFERTA 1973/1981 - Fernando Antonio 

Hadba - Agosto de 1992 

197. UM MODEW GERAL DE NEGOCIAÇÃO EM UM MERCADO DE CAPITAIS EM QUE 

NÃO EXISTEM INVESTIDORES IRRACIONAIS - Luiz Guilhcnne Schymura de Oliveira -

Setembro de 1992 

198. SISTEMA FINANCEIRO DE HABITAÇÃO: A NECESSIDADE DE REFORMA - Clovis de 

Faro - Setembro de 1992 

199. BRASIL: BASES PARA A RETOMADA DE DESENVOLVIMENTO - Rubens Penha Cysne -

Outubro de 1992 

200. A VISÃO TEÓRICA SOBRE MODELOS PREVIDENCIÁRIOS: O CASO BRASn.EIRO -

Luiz Guilhcnne Schymura de OIMira - Outubro de 1992 

201. HIPERINFLAÇÃO: CÂMBIO, MOEDA E ÂNCORAS NOMmAIS - Fernando de Holanda 

Barbosa - Novembro de 1992 - (esgotado) 

202. PREVIDÊNCIA SOCIAL: CIDADANIA E PROVISÃO - Clovis de Faro - Novembro de 1992 

203. OS BANCOS ESTADUAIS E O DESCONTROLE FISCAL: ALGUNS ASPECTOS - Sérgio 

Ribeiro da Costa Werlaog e Annínio Fraga Neto - Novanbro de 1992 - (esgotado) 

204. TEORIAS ECONÔMICAS: A MEIA-VERDADE TEMPORÁRIA - Antonio Maria da Silveira -

Dezembro de 1992 

205. lHE RICARDIAN VICE ANO lHE INDETEIUvlINATION OF SENIOR - Antonio Maria da 

Silveira - Dezembro de 1992 

206. HIPERINFLAÇÃO E A FORMA FUNCIONAL DA EQUAÇÃO DE DEMANDA DE 

.. MOEDA - Fernando de Holanda Barbosa - Janeiro de 1993 

207 REFORMA FINANCEIRA - ASPECTOS GERAIS E ANÁUSE DO PROJETO DA LEI 

• 



COMPLEMENf AR - Rubens Penha Cysne - fevereiro de 1993. 

208. ABUSO ECONÔMICO E O CASO DA LEI 8.002 - Luiz GuiJhcnne Schymura de Oliveira e 

Sérgio Ribeiro da Costa Wcrlang - fevereiro de 1993. 

209. ELEMENTOS DE UMA ESTRATÉGIA PARA O DESENVOLV1MENTO DA 

AGRICULTIJRA BRASILEIRA - Antonio Salazar Pessoa Brandão e EJiseu Alves - Fevereiro de 

1993 

,. 210. PREVIDÊNCIA SOCIAL PÚBUCA: A EXPERIÊNCIA BRASll..EIRA - Hélio Portocarrcro de 

*' Castro, Luiz GuiJhcnne Schymw-a de Oliveira, Renato FrageDi Cardoso e UrieI de Magalhães -

Março de 1993. 

• 

,. 

• 

211. OS SISTEMAS PREVIDENCIÁRIOS E UMA PROPOSTA PARA A REFORMULACAO DO 

MODELO BRASILEIRO - Helio Portocarrcro de Castro, Luiz Guilherme Schymura de Oliveira, 

Renato FrageDi Cardoso e Uriel de MagaIhaes - Março de 1993. 

212. lHE INDETERMINATION OF SENIOR (OR lHE INDETERMlNATION OF WAGNER) 

ANO SCHMOll.ER AS A SOCIAL ECONOMIST - Antonio Maria da SiMira - Março de 

1993. 

213. NASH· EQUlLlBRIUM UNDER KNIGHTIAN UNCERTAINTY: BREAKING DOWN 

BACKW ARD INDUCTION (Extcnsiwly Reviscd Venion) - Jamcs Dow e Sérgio Ribeiro da 

Costa Wcrfang - AbrD de 1993. 

214. 

215. 

216. 

217. 

218. 

219. 

220. 

221. 

222. 

ON TIIE DIFFERENTIABILITY OF TIIE CONSUMER DEMAND FUNCTION - Paulo 

KJinger Monteiro, Mário Rui Páscoa e Sérgio Ribeiro da Costa Wcrlang - Maio de 1993. 

DETERMINAÇÃO DE PREÇOS DE ATIVOS, ARBITRAGEM, MERCADO A TERMO E 

MERCADO FUfURO - SérBio Ribeiro da Costa Wcrlang e Flávio Aulcr - Agosto de 1993. 

SISTEMA MONETÁRIO VERSÃO REVISADA - Mario Henrique Simonscn e Rubens 

Penha Cysne - Agosto de 1993. 

CAIXAS DE coNVERsÃO - Fernando Antônio Hadba - Agosto de 1993. 

A ECONOMIA BRASn.EIR.A NO PERÍODO MIUT AR - Rubens Penha Cyme - Agosto de 

1993 

IMPÔSTO INFLACIONÁRIO E TRANSFERÊNCIAS INFLACIONÁRIAS - Rubens Penha 

Cysnc - Agosto de 1993. 

PREVISÕES DE Ml COM DADOS MENSAIS - Rubens Penha Cysne e João Victor Isslcr -

Setembro de 1993. 

TOPOLOGIA E CÁLCULO NO Rn - Rubens Penha Cysne e Humberto Moreira - Setembro 

de 1993. 

EMPRÉSTIMOS DE MÉDIO E LONGO PRAZOS E INFLAÇÃO: A QUESTÃO DA 

INDEXAÇÃO - Clovis de Faro - Outubro de 1993 . 



.,., ... 
--.). ESTUDOS SOBRE A INDERTE~lINAÇÀO DE SENIOR. voI. 1 - Nelson H. Barbosa. Fábio 

N.P. Freitas. Carlos F.L.R. Lopes. ~1arcos B. ?vlonteiro. Antonio !vIaria da Silveira(Coordenador) 

e Matias Vernengo - Outubro de 1993 . 

., 224. A SUBSTITUIÇÃO DE MOEDA NO BRASil..: A MOEDA INDEXADA - Fernando de 

Holanda Barbosa e Pedro Luiz VaIls Pereira - Novembro de 1993. 

225. FINANClAL INTEGRATION AND PUBLIC FINANClAL INS1TI1ITIONS - Wa1ter Novaes e 

• Sérgio Ribeiro da Costa Werlang - Novembro de 1993. 

, 226. LA WS OF LARGE NUMBERS FOR NON-ADDrnvE PROBABILITIES - Jamcs Dow e 

• 

, 

• 

,> 

... 

Sérgio Ribeiro da Costa Werlang - Dezembro de 1993. 

227. A ECONOMIA BRASn.EIRA NO PERÍODO MILITAR - VERSÃO REVISADA - Rubens 

Penha Cyme - Janeiro de 1994. 

228. nm IMPACT OF PUBUC CAPITAL AND PUBUC INVESTMENT ON ECONOMIC 

GROWffi: AN EMPIRICAL INVESTIGATION - Pedro Cavalcanti Fcm:ira - Fe\UCiro de 

1994. 

229. FROM THE BRAZILlAN PAY AS YOU GO PENSION SYSlEM TO CAPrrAIJZA1l0N: 

BAlUNG OUT nm GOVERNMENT - José Luiz de CaIwIho e Clóvis de Firo - Fe\UCiro de 

J994. 

230. ESTUDOS SOBRE A INDETERMINAÇÃO DE BENIOR - wL n - Bnma Paula Magao 

Fc:mandc~ Maria TcreD Garaa Duarte, Sergio <JrurnNch, AntODio Maria da Silwira 

(Coon:IcDador) - Fevereiro de 1994. 

231. ESTABRlZAÇÃO DE PREÇOS AGlÚCOLAS NO BRASIL: AVAUAÇÃO E 

PERSPECTIVAS - Clovis de Faro e José Luiz Carvalho - Março de J994. 
232. ESTIMATING SECTORAL CYCLES USING COINTEGRAll0N ANO COMMON 

FEATIJRES - Robert F. EDglc e Joio Victor Issler - Março de 1994 . 
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