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1.Introduction

Understanding business cycles 1is the bulk of current
macroeconomics. Yet, several studies ascribe the sources of GNP
fluctuations to other endogenous variables such as consumption,
investment or interest rates that are certainly important in
transmitting the shocks but that still need to be explained by
some ultimate source (Cochrane, 1994).

The distinction between propagation mechanism and ultimate
sources of shocks dates from the earlier work of Slutsky and
Frisch but has been resurrected only recently by VAR paradigm
(Sims, 1980): indeed, the unrestricted VAR model is based on the
lags of all the relevant variables ensuring a multivariate
propagation mechanism while the solution of the model is based
on the moving average representation expressing the history of
the system in terms of all present and past innovations.

Though there are different approaches for analyzing business
cycles, the search for exogenous shocks is perhaps the main
reason why wide-sense VAR modeling became so popular in empirical
macroeconomics. This success mostly occurred at the expenses of
the traditional macroeconometric approach solving models in terms
of exogenous (deterministic) variables. Hence, the only shocks
in practical versions of the Cowles Commission approach are the
disturbances appended to the equations. Indeed, these terms
reflect uncertainty or idiosyncratic unpredictability rather
than some fundamental force driving the economy at the business
cycle frequencies.

The impossibility of interpreting in a structural way VAR
innovations has been stressed by Cooley and Leroy (1985) who
clarified how the Cholesky procedure used by Sims (1980) to make
orthogonal the innovations was related to some implicit, though
casual, identification scheme.

The next step was building structural VAR models, where
identification could rest on a minimal set of restrictions
suggested by some (simple) economic theory (Sims, 1986). These
restrictions are placed in the contemporaneous part of the model,
where some variables can affect other variables simultaneously
or according to one-way causality as in the Cowles Commission
approach. The first articulated models in this vein are due to
Bernanke (1986) and Blanchard-Watson (1986) from which a large
set of structural VAR models (SVAR) is initiated.

Instead of contemporaneous restrictions, Blanchard and Quah
(1989) first wutilized for identifying a VAR model the
restrictions required by dynamic economic theory. In their
application, Okun’‘s Law 1is expressed as a Dbivariate
output /unemployment system where supply shocks are associated to
the unemployment rate equation while demand shocks are associated
to the real GNP equation. The assumptions that supply shocks have
permanent unit-root dynamics while aggregate demand shocks have
a zero long-run effect ensure econometric identification.
Namely, this amounts to constraining to =zero the sum of

coefficients ¢ (1) relating output response to demand
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the contemporaneous part of the model. Different examples can be
drawn from neutrality propositions in monetary theory or by any
other model constraining long-run responses to particular shocks.
Joint usage of contemporaneous (Bernanke-Sims) and dynamic
restrictions is also becoming popular (Shapiro-Watson, 1988;
Gali, 1992) though one can be doubtful that the dynamic behavior
of the economy should be assumed rather than tested.

2. Identification is not enough

Whenever estimating a multivariate time-seriés model (VAR,
SVAR, State Space) several problems can be found in devising the
possible shocks affecting the economy: first, business cycle
components are not observable but must be extracted from
nonstationary macroeconomic variables.

After detrending, the business cycle components are
organized in a small VAR model (or alike) that is directly
estimated and possibly interpreted in some structural way once
econometric identification is provided. The resulting model is
usually a ’‘toy’ model mainly devoted to transform observable
innovations into structural shocks. Similarly, the variance
decomposition, weighting over time the relative strength of each
innovation, is transformed into a structural shock decomposition.

Since time-series models cannot be too large, the
identification schemes are not simply ’‘spare’ as advocated by
Sims (1986) but are often too simple for testing any articulated
macroeconomic theory. A related reason for drawing moot
conclusions from SVAR models is that the identification scheme
is not obtained in most cases from a well-defined microeconomic
model where technology, preferences and the intertemporal budget
constraints dictate the specification of the structural model’.
As a result, the identification scheme is totally ad hoc although
its order condition is mechanically satisfied so as progress over
plain VAR could be more seeming than real.

Another difficulty in meodeling SVAR models deals with
normalization, i.e. with the choice of the left-hand side
variable. In the bivariate supply/demand model, for example,
supply shocks have been either extracted by unemployment
(Blanchard-Quah, 1989) or price innovations (Bayoumi-Eichengreen,
1993), which seems to be also a legitimate normalization. Yet,
still we ignore if these structural shocks are actually
correlated as they should if the underlying models are
theoretically plausible.

Assuming that equilibrium holds at business cycles
frequencies may be realistic or not, depending on the market one
ig investigating: in some cases adjustment is much faster than
in others, it being rather obvious than moving currency around

! Among the exceptions, see Leeper-Sims (1994) and my own
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the world is easier than moving goods and especially people along
a desired direction: hence, the assumption that in labor markets
quantities clear at business cycle frequencies makes impossible
to disentangle between demand and supply components although
unemployment rate is substantial in most countries.

This raises again a normalization problem for which an
immediate reference is Shapiro-Watson (1588). The motivation of
this paper is demonstrating that labor supply is a major source
of business cycles in the US. Meanwhile, equilibrium is assumed
and labor quantities are interpreted as denoting labor supply.
Actually, the empirical labor variable in the wmodel is a
variable (total hours) that at cyclical frequencies typically
reflects the adjustment of labor input to changes in cyclical
output, i.e. short-run changes in labor demand. All results
confirm the interpretation that labor demand or productivity
shocks are very important though this cannot by recognized by the
reader because the relevant impulses are labeled by SW ’labor
supply’ rather than ‘labor demand’ shocks-as they should.

Finally, it should be mentioned that the order condition
used for identifying SVAR models can be satisfied by different
models. While clearly an identification scheme should be
preferred for theoretical reasons only, yet it can be interesting
to evaluate how deeply impulse response functions can differ give
the choice of the identification scheme. In a certain sense, this
problem is not too different from comparing different results in
the earlier VAR literarure based on equally arbitrary Choleski
decompositions. This 1is, however, just an apparent similarity
since in the identified cases the question that one should
address is the following: 1Is theory relevant in producing
different results? Answers to this question are not easy since
sensitivity analysis results are - at least to my knowledge -
few and model-specific (Aoki,1989) and cannot be generalized
unless some theoretical result is formulated: yet, as in Choleski
decomposition case, it seems that variance decomposition are more
affected by the identification scheme than impulse responses are.

3. An example

As an example in this area of structural time-series model
let me refer to my own work (Fiorito, 1996) where I follow some
steps to evaluate the sources of business cycles in the US.
Details are omitted for the sake of brevity. Yet, some steps I
shall discuss here are quite general and are not confined to the
SVAR class. In fact, I will use a state-space model both to
detrend the data (first stage) and to estimate a cyclical model
(second stage) whose formulation reflects the decision rules
found through a small dynamic model.

The steps are the following:

i) detrending by using a two-stage state space algorithm (Aoki,
1987,1990) .
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ii) modeling of the relevant variable by an intertemporal
optimizing model providing the relevant contemporaneous
restrictions.

iii) estimate of the business cycle model, by using the second
stage Aoki’s state space algorithm.

iv) evaluation of the structural response function by using the
restriction implied by the theoretical model: these restrictions
deal not only with the contemporaneous part of the endogenous
variable but also with the covariance matrix of the structural
shocks.

Detrending and state space algorithm

Detrending is always controversial and the choice among
competing methods cannot simply rest on statistical criteria
because the available tests have no power for deciding in this
area. In the stylized facts literature and in calibration models
the Hodrick-Prescott filter is widely used, partly to compare
results with the body of the literature and partly because the
idea that the growth component changes slowly over time is
simple, attractive and easy to reproduce (Kydland-Prescott,
1990) . Actually, the same idea can be pursued by using moving
average filters that are typically adopted by national or
official agencies to remove seasonality and/or trend components:
in this case, however, is much more difficult for a single
researcher to reproduce results that usually require several
steps, frequent updating and judgemental corrections. While the
risk of distortions mentioned in the theoretical literature on
the HP-filter (King-Rebelo, 1993) are not eliminated by MA-type
filters (Osborn, 1995), drawbacks are possibly amplified in the
latter case by the fact that the data released by official
agencies are those used for policy discussions and policy
decision making.

VAR models are typically used to make observable shocks once
data are made stationary. A different possibility is using state
space models by using Aoki’s 2-stage modeling algorithm: in the
first stage the unobservable state vector is used to detect the
stochastic trend. Residuals of the first stage are cyclical
variables, i.e. variables that are both serially and cross
correlated.

What makes attractive the use of this algorithm is that
there is no necessity of estimating trends components for each
individual series as it happens, for instance, when deterministic
trends are used in VAR estimates. Meanwhile, unit root detrending
is also avoided since differenced data do not remove the growth
component only but erase also cyclical components as one can see
by looking at autocorrelations decaying too quickly to be still
"cyclical’ (Fiorito-Kollintzas, 1994).

In Aoki’s algorithm the roots of the transition matrix are
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eigenvalues can be splitted in two classes: larger eigenvalues
that must also be real and c¢lose Lo one refer to growth
components while smaller eigenvalues - either regl or‘ccmplex -
reflect business cycle dynamics. Further, the dimension of the
state vector in the first stage should be small since_growth
components can be shared by geveral variables as outlined by
balanced growth and cointegration literature: actually, one

eigenvalue (common stochastic trend) or two eigenvalues should
be sufficient to determine the long-run component of the data.

Modeling cyclical components

Cyclical components are estimated in the.seqond stage that is
succesful as long as produces a white noise innovation vector.
Second stage modeling usually implies a higher dimension of the
state vector that should be selected jointly with the dimension
of the autocorrelation matrix of the data (Hankel matrix): Aoki
(1987, 1990) shows by several examples how to select the mlnlmal
dimension of the unobservable state vector given the dimension
of the Hankel matrix to attain a white noise innovation vector
and - possibly - a satisfactory fit for the data. Another
criterion to evaluate the plausibility of the estimates could be
looking at the length of cycles implied by the eigenvalues of the
second stage state vector: in our example, since the selecteq
dimension of the state vector was n=5, we obtained one real
eigenvalue (0.497)and two couples of complex eigenvalues (0.936%
0.1071 and 0.76220.2081) implying with guarterly data that cycles
associated to the real root decay in about one year while cycles
implied by complex roots last in one case perhaps too long, their
duration being about 11 and 6 years respectively. Yet, this is
not inconsistent with the main finding of the paper that
productivity shocks are the main force driving business cycles
in the US.

The theoretical model

Preferences

The representative agent maximizes over time the gxpected
discounted utility function EQEE‘U(ct,ft)! depending  on
consumption (c)and leisure (£). Time runs in discrete units
{(t=0,1,...,), B is the constant discount factor. The

instantaneous utility function yields a constant relative risk
aversion parameter (vy):

ca'elfu vo-1
(1) U(c, ) = (Ltiy)‘—', O<a<l, y<l1.

The representative agent will maximize over time equation
(1) subiect to the following constraints:
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(2) 1 = h, + £ (time endowment)
(3) y. = wh, + rm., (sources of disposable income)
(4) y. = C. + S (used of disposable income)

(5) mi = m _, + S, (money holdings transition).

The time endowment refers to labor/leisure choices in a
given time unit. Disposable income is generated by supplying
labor services (h) at the real wage w and by receiving interest
(r) payments on previous period money stock (m). Disposable
income is allocated between consumption and savings (s). All
variables are in real terms. Real wages reflect serially
correlated productivity shocks while r denotes a constant real
interest rate.

By solving the following Lagrangean with respect to the
relevant first-order conditions

¢, (1 h,) 3"
Lo —- I, He[weh- m+(l+r)m,, - ¢.1}

(6) ¢=Y B4
t=0

the decision rules for consumption and labor supply are

n

(7) c, ow, - alm - (1+r)m._,]

(8) hy = o + (1 - o) {[m - (l+r)m._,]/w.}

Both equations are function of real wage and asset holdings
that are left exogenous since no solution can be found for the
money stock variable. This is unsatisfactory for the single agent
but can be reasonable in the aggregate model where money stock
does not depend on individual’s choices. Hence, aggregate
consumption reflects labor income and an interest-bearing money
stock definition (M2) which is estimated in nominal terms to
assess the effects of nominal impulses on the economy. Finally,
to avoid mismeasurement of labor supply in terms of observed
worked hours, labor supply is approximated by labor force and is
expressed in the aggregate model as in equation (8).

Technology
Aggregate output is produced according to a Cobb-Douglas

technology where the technical progress level (64,) is assumed to
be serially correlated:

(9) v, - 6,KEN'P L0 <p <1,

(10) 6, - 6%,e", |p|<1, v,-i.i.d(0,0%),

where K and are the aggregate capital and employment stock,
respectively. The AR(1) parameter in (10) is expected to be
positive and close to one since technology shocks should last for
a long time.

If capital stock and the real interest rate are constant,
the optimal demand for labor and aggregate supply of output will
depend on real wages and on productivity shocks (v.) only. Taking
logs, we obtain the expressions used in the estimated time series
model for employment and output: '

1
B

(—t )y,

(11) 1n(N,) - 1In(u,) - In(w,) ¢+ sy

1
B

_ \4
(12) Inr) = Gy (Pinw) < 4 ()

where p, = K(1-8)**, p, = [K(1-B)]*#/# and where L7 x, = x.; is the
lag operator for any integer j.

Identification and Specification

Let us express our (px1l) vector of stationary business cycle
variables as the VAR representation:

(13) Tr(Lyz, = e, T, = I, E(ee’) =0,

where e, = 2z, - Elz./2.,,2¢3,2%¢3:,--.] 1s the one-step-ahead
forecasting error conditional on all past information. Equation
(13) is observationally equivalent to the reduced form of the
structural model:

(14) Ayz, = A {L)z + 7, E(7:n') = L,

where A, (L)= A,,(L})+ A,(L)+.. and where A, is a nonsingular
sparse matrix, displaying all ones on the main diagonal.

PR B R L |
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equating (13) and (14) one can see that:

(15) 7. = Bye,.

If structural disturbances are uncorrelated ¢ is diagonal
and we need to impose (px(p-1))/2 zero restrictions on the off-
diagonal elements of A, to match the number of (px(p+1))/2 known
terms in the estimated covariance matrix Q. When & is not
diagonal, the most general order condition requires that the
number of zero restrictions on both A, and I is px(p-1) (Fiorito,
1996) . Meanwhile, the dynamics of the time-series.model will be
unrestricted.

Specification of the aggregate model

The optimal decision rules dictate the specification for all
cyclical variables in z: Labor supply (L), Labor demand (N),
Real wage (w), real GNP (y), nominal money stock (M2). The
original nonstationary variables are quarterly, seasonally
adjusted data for the US economy, ranging from 76Q1 to 30Q3.?

Contemporaneously, labor supply depends on real wages and
on the interest-bearing money stock definition. Labor demand also
depends on real wages and on the techology shock. The same
specification applies to the aggregate supply of goods which is
normalized on the real wage. The structural shocks M., N3 1in the
covariance matrix % are cross correlated as required by equations
(111—(12)and, in principle, should be also serially correlated.
As 1n most SVAR models, aggregate demand is normalized on real
GDP that depends - as in the theoretical model - on labor income
(w,L) and on income earned by holding money assets (M). The money
stock variable is exogenous in matrix A, because of informational
and decision lags in the reaction function (Sims,1986). The
complete model is:

0 a, 0 a,||L, -Au(L) A (L) Ay (L) A (L) A(L)| [Ny,
1l a, 0 0N, A (L) Ay (L) Ayp(L) Ay (L) Au(L)| [0y,
0 1 a, 0 wy| =45 (L) Ay (L) A,y(L) Ay (L) Ass(L)|+(N4],
as a; 1 ag Y, A, (L) A, (L) A, (L) A, (L) A (L) Nae
0 0 0 1]|M Asy (L) Asy(L) Asy(L) Agg(L) Ags(L)| [0,

(16)

S O O ©

*The relevant Citicorp’s Citibase codes are: LHC (L)

Civilian Labor Force; LHEM (N) : civilian employment ;
((GWY/LHEM)/GD) = y,.where GWY is the wages and salaries income
and GD = GDP implicit price deflator; GNP82 (Y) = GNP at 1982

pLrices; e (M) = Mouey SLOCK (MZ2) .

—

0, 0, 0 oy O

T Uy O 0 0.

where E(ntni) = B o= [0 033 0 0y,
o Tt 0y, 0
e o 0.55

The unknown parameters in A, and in I are not estimated as
in the SVAR literature but are obtained by solving the following
system of [px(p+1)]/2 algebraic equations:

(17) © = A, Q A’ .

The structural shocks in I are correlated because the model
requires that both demand for labor and aggregate supply for
goods depend on technology shocks. The specification is completed
by inserting into I three additional covariances necessary to
achieve identification: nawmely, o, recognizes that both
employment and labor force reflect population changes, o0,
accounts for the stylized fact that labor force in most
industrialized countries is procyclical while the last covariance
term (0,) accounts for the possibility that money shocks and
productivity shocks can be correlated if Solow’s residual is not
truly exogenous (Evans,1992).

Results of this model are evaluated both in terms of
variance decomposition and of impulse response funtions: both are
made structural by using as in (15) the identifying matrix A,.
Obviously, structural decompositions cannot disentangle between
wages and productivity impulses because they are - as required -
highly correlated. The responses of the model show that
productivity shocks are the main source of fluctuations in the
US economy, while aggregate demand and monetary shocks transmit
minor impulses to real GNP. The same conclusion holds for labor
supply shocks.



10
References
Aoki M. (1987), State Space Modeling of Time Series, New York,
Springer-Verlag
M. Aoki (1989), Comparisons of Alternative Identifications

Schemes for the US Real GNP/Unemployment Level Correlation:
Sensitivity Analysis, Institute for Empirical Macroeconomics,
Federal Reserve Bank of Minneapolis, Discussion Paper # 21

Aoki M. (1990), State Space Modeling of Time Series, New York,
2nd revised and enlarged edition, Springer-Verlag

Aoki M. and R.Fiorito (1993), Analysis of US Real GNP and
Unemployment Interactions, "Journal of Economic Dynamics and
Control", 17, 385-99

Bayoumi T. and B.Eichengreen {(1993), Shocking Aspects of European
Monetary Unification, in: F.Torres and F.Giavazzi (eds.),
Adjustment and Growth in the European Monetary Union, Cambridge
University Press

Bernanke B.S. (1986), Alternative Explanations of the Money-
Income Correlation, "Carnegie-Rochester Conference Series on
Public Policy", 25, 49-100

Blanchard 0.J. and M.W.Watson (1986),Are Business Cycles All
Alike? in: R.J.Gordon(ed.), The American Business Cycle.
Continuity and Change, The University of Chicago Press, 123-82

Blanchard O0.J. and D. Quah (1989), The Dynamic Effects of
Aggregate Demand and Supply Disturbances,"American Economic
Review",79(4), 655-73

Cochrane J.H. (1994), Shocks, NBER Working Paper # 4698, April

Cooley T.H. and S.F.Leroy (1985), Atheoretical Macroeconometrics:
A Critique, "Journal of Monetary Economics", 16, 283-308

Evans C. (1992), Productivity Shocks and Real Business Cycles,
"Journal of Monetary Economics", 29, 191-208

Fiorito R. (1996), Labor Market and Cyclical Fluctuations, in:
M.Aoki (ed.), Applications of Computer Aided Time Series
Modeling, New York, Springer-Verlag

Fiorito R. and T.Kollintzas (1994), Stilyzed Facts of the
Business Cycles in the G7 from a Real Business Cycles
Perspective, "European Economic Review", 38, 235-69

Gali J. (1992), How Well Does the IS-IM Model Fit Postwar U.S.
Data?, "Quarterly Journal of Economics", May, 710-38

King R.G. and Rebelo S.T. (1993), Low Frequency Filtering and Real
Business Cycle, "Journal of Economic Dynamics and Control", 17,
ZU/-31

Osborn D.R. .
of Business Cycles, "Oxford Bulletin of Economics and

Statistica", November, 547-58

Shapiro M. '
Fluctuations in S.Fischer (ed.), NBER Macroeconomic Annual 1988,

The MIT Press, 111-48

C.A.Sims (1980), Macroeconomics and Reality, "Econometrica",

(1986), Are Forecasting Models Usable for Policy
Analysis?,
Winter, 2-16

e

11

Kydland F. and E.C. Prescott (1990), Business Cycles: Real Facts
and a Monetary Myth,"Federal Reserve Bank of Minneapolis
Quarterly Review", Spring, 3-18

E.M.Leeper and C.A.Sims (1994), Toward a Modern Macroeconomic
Usable for Policy Analysis, in: §.Ficher-J.Rotemberg
NBER Macroeconomic Annual 1994, The MIT Press, 81-118

(1995), Moving Average Detrending and the Analysis

and M.W.Watson (1988), Sources of Business Cycle

"Federal Reserve Bank of Minneapolis Quarterly ‘




Elenco del Quaderni pubblicati

n.1 (febbraio 1979) MASSIMO DI MATTEOQ, Alcune conslderazioni sul concettl di favoro produttivo
e improduttivo in Marx

n.2 (marzo 1979) MARIA L.RUIZ, Mercatl oligopollstici e scambl Internazionall di manufattl. Alcune
ipotesi e un'applicazione all'italia

n.3 (maggio 1979) DOMENICO MARIO NUTI, Le contraddizionl delle economie socialiste: una
interpretazione marxista

n4 (giugno 1979) ALESSANDRO VERCELLI, Equilibrioc e dinamica del sistema economico-
semantica del linguaggl formalizzati e modello keynesiano

n5 (settembre 1979) A. RONCAGLIA - M. TONVERONACH]!, Monetarlsti e neokeyneslani: due
scuole o una? i

n.6 (dicembre 1979) NERI SALVADORI, Mutamento del metodi dl produzione e produzione
conglunta )

n7 (gennaio 1980) GIWSEPPE DELLA TORRE, La struttura del sistema finanziarlo italiano:
conslderazioni In margine ad un'indagine sull'evoluzione quantitativa nel dopoguerra (1948-
1978).

n.8 (gennalo 1980) AGOSTINO D’ERCOLE, Ruolo della moneta ed impostazione antiquantitativa in
Marx: una nota i

ng (novembre 1980) GIULIO CIFARELLI, The natural rate of unemployment with rational
expectations hypothesis. Some problems of estimation

n.10 (dicembre 1880) SILVANO VICARELLI, Note su ammortamenti, rimplazzl e tasso di crescita

n.10 bis (aprile 1981) LIONELLO F. PUNZO, Does the slandard system axist?

n.11 (marzo 1982) SANDRO GRONCHI, A meaningful sufficient condition for the unlqueness of the
internal rate of return

n.12 (giugno 1982) FABIO PETRI, Some implications of money creation In a growing economy

n.13 (settembre 1982) RUGGERO PALADINI, Da Cournot all'oligopolio: aspetti del processi
cancorrenziall

n.14 (oltobre 1982) SANDRO GRONCHI, A Generalized internal rate of return depending on the
cost of capital

n.15 (novembre 1982) FABIO PETRI, The Patinkin controversy revisited

n.16 (dicembre 1982) MARINELLA TERRASI BALESTRIERI, La dinamica della localizzazione
industrlate: aspetti teorici e analisl empifica

n.17 (gennalo 1983) FABIO PETRI, The connection between Say's law and the theory of the rate of
Interest In Ricardo

n.18 (gennalo 1983) GIULIO CIFARELLI, Inflation and output In ltaly: a rational expectations
interpretation

n.19 (gennalo 1983) MASSIMO DI MATTEO, Monetary conditions in a classical growth cycle

n.20 (marzo 1983) M. DI MATTEO - M.L. RUIZ, Effetti dell'interdipendenza tra paesi produttori di
petrolio e paesi industrializzali: un'analisl macrodinamica

n.21 {marzo 1983) ANTONIO CRISTOFARQ, La base Imponibile dellIRPEF: un'anallsi empirica

n.22 (gennalo 1984) FLAVIO CASPRINI, L'efficlenza del mercato dei cambi, Analisi teorica e verifica
empirica

n.23 (febbraio 1984) PIETRO PUCCINELLI, Imprese e mercato nelle economie socialiste: due
approcci alternativl

n.24 (febbraio 1984) BRUNO MICONI, Potere prezzl e distribuzione in economie mercantill
caratterizzate da diverse relazioni sociali

n.25 (aprile 1984) SANDRO GRONCHI, On investment criteria based on the internal rate of return

n.26 (maggio 1984) SANDRO GRONCHI, On Karmel's criterion for optimal truncation

n.27 (giugno 1984) SANDRO GRONCHI, On truncalion "theorems”

n.28 (pttobre 1984) LIONELLO F. PUNZO, La matematica dl Sraffa

n.29 (dicembre 1984) ANTONELLA STIRATI, Wormen's work in economic development process

.30 (gennaio 1985) GIULIO CIFARELLI, The natural rate of unemployment and rational expectation
hypotheses: some emplrical tests

n.31 (aennaio 1985) SIMONETTA BOTARELLI, Alcuni aspetti della concentrazione del redditi nel
Comune dl Siena

n.32 (febbraio 1985) FOSCO GIOVANNONI, Alcune conslderazioni metodologiche sulla riforma di
un sistema tributario '




n33 (febbralo 1985) SIMONETTA BOTARELLI, Ineguaglianza dei redditi personali a livello
comunale

n.34 (marzo 1985) IAN STEEDMAN, Produced inputs and tax incidence theory

n.35 (aprite 1985) RICHARD GOODWIN, Prelude to a reconstruction of economic theory. A critique
of Sraffa

n.36 (aprile 1985) MICHIO MORISHIMA, Classlcal, neoclassical and Keynesian In the Leontief world

n.37 (aprile 1985) SECONDO TARDITI, Analisi delle politiche settoriali: prezzi e redditi nel settore
agroalimentare

n.38 (maggio 1985) PIETRO BOD, Sui punt! fissi di applicazioni isotoniche

n.39 (giugno 1985) STEFANO VANNUCCI, Schemi di gioco simmetrici e stabili e teoremi di
possibilita per scelte collettive

n40 (uglio 1985) RICHARD GOODWIN, The use of gradient dynamics In linear general
disequllibrium theory

n.41 (agosto 1985) M. MORISHIMA and T. SAWA, Expectations and the life span of the regime.

n.42 (settembre 1985) ALESSANDRO VERCELLI, Keynes, Schumpeter, Marx and the structural
Instability of capitalism

n.43 (ottobre 1985) ALESSANDRO VERCELLI, Money and production in Schumpeter and Keynes:
two dichotomies

n.44 (novembre 1985) MARCO LONZI, Aspetti matematici nella ricerca di condizioni di unicita per il
Tasso Interno di Rendimento

n.45 (dicembre 1985) NIKOLAUS K.A. LAUFER, Theoretical foundations of a new money supply
hypothesls for the FRG.

n.46 (gennalo 1986) ENRICO ZAGHINI, Una dimostrazione alternativa dell'esistenza di equilibrl In
un modello di accumulazione pura

n.47 (febbraio 1986) ALESSANDRO VERCELLY, Structural stability and the eplstemology of change:
a critical appralsal

n.48 (marzo 1986) JOHN HICKS, Rational behaviour: observation or assumption?

n.49 (aprile 1986) DOMENICO MARIO NUT!, Merger .conditions and the measurement of
disequilibrium in labour-managed economles

n.50 (magglo 1986) SUSAN SENIOR NELLO, Un'applicazione della Public Choise Theory alla
questlone della riforma della Politica Agricola Comune della CEE

n.51 (magglo 1986) SERENA SORDI, Some notes on the second version of Kalecki’s Business
Cycle Theory

n.52 (giugno 1986) PIERANGELO GAREGNANI, The classlcal theory of wage and the role of
demand schedules in the determination of relative prices

n.53 (luglio 1986) FRANCO BIRARDI, Crescita, svlluppo ed evoluzione: I'affermazione del nessi
strutturali sistematici e la combinazlone di scienza, tecnologia ed ecanomica nelle prime
Industrlalizzazioni

n.54 (agosto 1986) M. AMENDOLA - J.L. GAFFARD, Innovation as creation of technology: a
sequential model

n.55 (settembre 1986) GIULIO CIFARELLI, Exchange rates, market efficlency and "news". Model
speclfication and econometrlc Identification

n.56 (settembre 1986) ALESSANDRO VERCELLI, Technologlcal flexibility, financial fragility and the
recent revival of Schumpeterian entrepreneurship

n.57 (ottobre 1986) FABIO PETRI, The meaning of the Cambridge controversles on capital theory:
an attempt at communication

n.58 (ottobre 1986) DANIELE CHECCHY, The International coordination of counter-cyclical policies

n.59 (novembre 1986) ALESSANDRO VERCELLI, Probabliistic causality and economic models:
Suppss, Keynes, Granger

n.60 (dicembre 1986) LIONELLO F. PUNZO, J. Von Neumann and K. Menger's mathematlcal
coltoquium '

n.61 (dlcembre 1986) MICHAEL BACHARACH, Three scenarios for fulfilled expectations

n.62 (gennaio 1987) J. ESTEBAN and T. MILLAN, Competitive equliibrla and the core of
overlapping generations economies

n.63 (gennaio 1987) ROBERT W. CLOWER, New directions for keynesian economics

n.64 (febbraio 1987) MARCO P. TUCCI, A simple Introduction to flexible functlonal forms and

LT LTt Lo S O I Y

n.65 (marzo 1987) NICOLA DIMITRI, Generalizations of some continuos time epldemic models

n.66 (aprile 1987) MASSIMO DI MATTEO, Goodwin and the Evolution of a Capltalistic Economy: An
Afterthought
n.67 (maggio 1987) MASSIMO DI MATTEO, Early Discussions on Long Waves
n.68 (giugno 1987) MASSIMO DI MATTEO, Warranted, Natural, and Actual Rates of Growth:
Reftections of a Perplex ' o
Nn.69 (settembre 1987) LUISA MONTUSCHI, Inward-Looking development and import substitution in
the Argentine Economy 1950-1980
n.70 (dicembre 1987) GIANCARLO GANDOLFO and PIETRO CARLO PADOAN, The Mark V
version of the itallan continuos time model
n.71 (dicembre 1987) SILVANO VICARELLI, impatience to consume, the utility of wealth and the
rate of interest '
n.72 (gennaio 1988) OMAR CHISARI, Worker's assets, forelgn debt and the dynamics of an
econom
n.73 (febbraloy 1988) STEFANO VANNUCCI, On exactly strong-Nash-implementable power
allocations
n.74 (marzo 1988) PIER LUIG!I LANDI, Aspetti economicl della societad anonima della strada ferrata
Empoli-Siena o Centrale Toscana fino al 1859
n.75 (aprile 1988) FRANCO BIRARDI, Generating the space of physical characterlstics by means of
elements which are dlscrete and limited over time (A note on Innovation in chemical
technologles) . ‘
n.76 (maggio 1988) LILIA COSTABILE, Politica monetaria, debito pubblico e tasso dl |nter.esse
n.77 (glugno 1988) GIUSEPPE DELLA TORRE, L'evoluzlone dei sisteml finanziarl neli'approccio
contabile di Raymond Goldsmith.
Alcune consliderazionl analitiche ) N
n.78 (lugllo 1988) FRANCESCO FARINA, Fattori tecnologici e transazionali nella divisione
interindustriale del lavoro .
n.79 (attobre 1988) FRANCESCO FARINA, Gli oblettivi della Banca d'ltalia e i tass! d'interesse sul
debito pubblico _ ) o
n.80 (novembre 1988) GIULIO CIFARELLI, La razionalita del tasso di cambio a termine e le "notizie™:
una analisl emplrica
n.81 (dicembre 1988) MAURQ CAMINATI, Cyctical growth in a long-period perspective
n.82 (gennalo 1989) LUIGI LUINI, Crescita esterna dell'impresa e teorie sconomiche
n.83 (marzo 1989) LUIGI M. TOMASINI, A Scheme to Allocate Wastewater Rights
n84 (aprie 1989) STEFANO VANNUCCI, On Conslstency Properties of some Strongly
imptementable Social Choice Rules with Endogenous Agenda Formation
n.85 (magglo 1989) AGOSTINO D’ERCOLE, Economia e Moneta In Schumpeter
n.86 (magglo 1989) CHARLES GOODHART, What do Central Banks Do? .
n.87 (giugno 1989) PAOLO DEL GIOVANE, Foreign Firms' Behavior In the United States Market
during the Dollar Cycle )
n.88 (giugno 1989) GERARD DUMENIL and DOMINIQUE LEVY, The classical legacy and beyond
n.89 (luglio 1989) RICCARDO FIORITO, Inventory accounting and profit evaluation.
n.90 (settembre 1989) NICOLA DIMITR!, On the robustness of the rational expectations hylpolhesis
n.91 (settembre 1989) PIERMARIO PACINI, Expectations, learning and equilibrium in a non-
walraslan model: a constructive approach 1
n.92 (ottobre 1989) AGOSTINO D'ERCOLE, Sulla teorla monetaria del tasso di Interesse di
Schumpster
n.93 (ottobre 1989) UGO PAGANO, Firms, co-ordination and disequilibrium .
n.94 (novembre 1989) UGO PAGANO, Determinazione endogena dei diritti di proprieta in una
economia di mercato
n.95 (dicembre 1989) UGO PAGANO, Property rights, asset specificity, and the division of labour
under alternative capitalist relations
n.96 (dicembre 1989) MICHIO MORISHIMA, Wage differentials in Japan: 1958-1985 . »
n.97 (gennaio 1990) PIERPAOLO PIERANI - PIER LUIGI RIZZI, An econometric analysis of the olive
oil market in Italy . .
n.98 (febbraio 1990) ENRICO GIOVANNINI, Squilibri settoriali e dinamica macroeconomica di breve
periodo: il caso dell'industria italiana
n.99 (maggio 1990) GIULIO CIFARELLI Sui determinant! degli errori di previsione a termine nel
mercato dei cambi .
n.100 (magglo 1990) EDITED BY MASSIMO DI MATTEO Celebrating R.M. Goodwin's 75 birthday




n.101 (magglo 1990) OMAR O. CHISAR! - JOSE' M. FANELLI Three-gap models, optimal growth
and the economic dynamics of highly indebted countries

n.102 (glugno 1990) FRANCESCO FARINA ltaly’'s monetary policy inside the european monetary
system

n.103 (giugno 1990) STEFANO VANNUCCI On the closure operators of an effectivity function

n.104 (giugno 1990) STEFANO VANNUCCI Struttura del mercato, glochi semplici e potenziall
monopoalistici

n.105 (luglio 1990) STEFANO VANNUCCI A note on ergodlc and vmn-stable sets of abstract games

n.106 (lugllo 1990) SIMONETTA BOTARELLI | nuovi estimi catastall: motivazionl ed effetti
distributivi

n.107 (lugllo 1990) PIETRO PUCCINELLI Impresa e mercato un approccio dinamico

n.108 (agosto 1990) UGO PAGANOQ Braverman, Harry (1920-1976)

n.109 (agosto 1990) UGO PAGANO Property rights equilibria and institutional stability

n.110 (settembre 1990) STEPHAN R. EPSTEIN Cities, regions and the late medieval crisis: Sicily
and Tuscany compared

n.111 (ottobre 1930) MAURO CAMINAT! On the stabillty of tong-perlod positions: an introductory
note

n.112 (ottobre 1990) MAURO CAMINATI Cicli endogeni in disequilibrio e congetture

n.113 (ottobre 1990) AGOSTINO D’ERCOLE Il concetto di integrazione finanziaria Internazione,
Problemi e prospettive

n.114 (ottobre 1990) LIONELLO F. PUNZO Hilbert's mathematical formalism and the neoclassical
revolution

n.115 (ottobre 1930) BRUNO MICONI - PIER MARIO PACINI Price systems, bargaining theory and
soclal relatlons

n.116 (ottobre 1990) LIONELLO F. PUNZO J.-M. Grandmont on "temporary equilibrium: money,
expectatlons and dynamics”. Some Comments.

n.117 (novembre 1990) GIULIO CIFARELLI Cointegration and the unbiased efficlency of the forward
exchange rate

n.118 (novembre 1990) SIMONETTA BOTARELL! L'Imposizione delle imprese minori: problemi di
determinazlone della base imponibile nei sistemi forfettarl. Una nota

n.119 (dicembre 1990} GIUSEPPE DELLA TORRE Teoria economica e contabllitad sociale. |l
«national bureau of economic research» (1920-1945)

n.120 (dicembre 1990) ELISABETTA CROCI ANGELINI - SECONDO TARDITI Ec Enlargement and
trade liberalization in the vegetable oils market

n.121 (dicembre 1990) ELISABETTA CROCI ANGELIN} Costs and benefits of the common
agricultural policy to the member countries

n.122 (dicembre 1990) GIANCARLO MARINI - PASQUALE SCARAMOZZINO Inflation
expectations, price flexibility, and output variability In macro models

n123 (dicembre 1990) RAUL de LUZENBERGER - GIANCARLO MARINI, The sustainabllity of
public debt: tests and indicators

n.124 (dicembre 1930) MARCO P. TUCCI Time-varying parameters: a critical introduction

n.125 (dicembre 1990) GIOVANNI FERRI Preferences and technology in the real business cycle

n.126 (dicembre 1990) SILVANO VICARELLI Preferenza per la liquidita e valore dell'informazione

n.127 (gennaio 1990) FABIO CESARE BAGLIANO - GIANCARLO MARINI On the role of monetary
factors in buslness cycle models

n.128 (febbraio 1991) LUIGI TOMASINI Due modelii dl controllo dell'evaslone fiscale

n.129 (giugno 1991) MASANAO AOKI - RICCARDO FIORITO Analysis of us real GNP and
unemployment Interactions: state space approach

n.130 (lugllo 1991) PIERPAOLO PIERAN! - PIER LUIGI RIZZI Produttivita totale dei fattor] e
progresso tecnico nell'agricoltura italiana: un confronte Nord-Sud

n.131 (settembre 1991) AGOSTINO D’ERCOLE L'Integrazione finanziarla Internazionale e la
relazione risparml-investimenti

n.132 (settembre 1991) GIULIO CIFARELL! Le flutiuazionl del dolaro negll anni ottanta. Una analisi
econometrica

n.133 (novembre 1991) STEFANO VANNUCCI On Stable standards of behaviour

n.134 (novembre 1991) LUIGI M. TOMASINI Politica dei redditi e compartecipazione

n. 135 (aicempre 1991) NICULA DIMI I HE Asymptotic consensus with partitions

n.136 (gennaio 1992) MAURIZIO BAUSSOLA - RICCARDO FIORITO Reglonal Unemployment In
ltaly: sources and cures

n.137 (febbraio 1992) STEFANO VANNUCCI implementation Theory and Ethics

n.138 (febbraio 1992) MASSIMO DI MATTEO Forms of trade control in an equllibrium north-south
model : a comparative evaluatlon

n.139 (febbraio 1992) MASSIMO DI MATTEO E' veramente da criticare una politica export-led?
Alcuni risultatl usando un modello di equilibrio nord-sud

n.140 (magglo 1992) BERNHARD BOHM An Introduction Into environmental econlmics (lecture
notes)

n.141 (settembre 1992) RICCARDO FIORITO - FLAVIO PADRINI Unemployment components In
the G7 countries

n.142 (ottobre 1992) GIULIO CIFARELLI Fundamentals, regime shifts and dollar behaviour in the
19805. An emplrical analysis

n.143 (ottobre 1992) FRANK HAHN A Remark on Incomplete market equillbrium

n.144 (ottobre 1992) NICOLA DIMITRI Generalized Informatlon structures: some theoretical and
methodological issues

n.145 (ottobre 1992) FRANCESCO FARINA Distributive justice as a coordination problem

n.146 (ottobre 1992) MAURIZIO FRANZINI The role of the market in a complex instltutional order

n.147 (novembre 1992) FRANCESCO PULITINI Le vestall del mercato. Qualche appunto
sull'antitrust Italiano

n.148 (novembre 1992) VALERIA DE BONIS On stabillsation PoIIcy in a single currency area. An 1S-
LM-AS Model

n.149 (dicembre 1992) FRANK HAHN An Economilst's view of higher education

n.150 (gennaio 1993) GIANROCCO TUCCI Integrazione tra efficlenza ed equita-come-assenza-di
invidia In un'anallsl costi-benefici non tradizlonale

n.151 (gennalo 1993) BERNHARD BOHM An Introduction into environmental economics - Reprint-

n.152 (febbraio 1993) NICOLA DIMITRI Learning partitions

n.153 (marzo 1993) SERENA SORDI Nonlinear models of the business cycle and chaos theory: a
critical analysis

n.154 (magglo 1993) UGO MARANI-RICCARDO AZZOLIN! Svalutazione e politica economica .
Osservazionl sulla crlsl valutaria del 1992

n.155 (giugno 1993) CARLO ZAPPIA The notion of pnvate information In a modern perspeclive: a
re-appraisal of Hayek's contribution

n.156 (settembre 1993) FABIO PETRI The impermanence problem In general equilibrium analyses

n.157 {ottobre 1993) GIULIO CIFARELLI Sistematic forward forecast errors, ex ante real interest
rate differentials and ex ante real exchange rate changes. An empirical analisis

n.158 (ottobre 1993) GIANCARLO WMARINI - PASQUALE SCARAMOZZINO Environmental
externalities, disconnected generatlons and policy

n.159 (dicembre 1993) UGO PAGANO Can Economics Explain nationalism?

n.160 (gennaio 1994) UGO PAGANO - ROBERT ROWTHORN The Economics of self-sustaining
ownership systems

n.161 (gennaio 1994) GRACIELA CHICHILNISKY - GEOFFREY HEAL - UGO PAGANO Property
Rights and Returns to Scale: Patents, Firm and Market Failure

n.162 {marzo 1994) ANTONELLA STIRATI Ricardo and the Wages Fund

n.163 (marzo 1994) STEFANO VANNUCCI Generallzed social situatlons and admissible
implementation

n.164 (marzo 1994) FRANCESCO FARINA Sacial preferences, equity and non-expected utility
theory

n.165 (marzo 1994) MAURO CAMINATI Perfect-foresight endogenous cycles with excess capacity

n.166 (marzo 1994) ALDINO MONTI Plccolo Stato, crescita economica, bilancia commerclale: la
Scala di commercio di Bologna fra '500 e '700

n.167 (aprlle 1994) FRANK HAHN On Growth Theory

n.168 (aprile 1994) TOSHIHIRO HORIUCH! The effect of firm status on banking relationships and
loan syndication

n.169 (magglo 1994) LUCA F. BELTRAMETTI Bell inequalities in economics?

n.170 (glugno 1994) ALBERTO DALMAZZO-GIANCARLO MARINI Foreign debt, sanclions and
Investment: implications for LOCs

n 174 Ilunlvn 100A\ NICOL A DIRITRI Nn cridiniant rrnAitiane tmr ratinnal infarematlian r\vl\t\r\n(\'n:

n.172 (settembre1994) UGO PAGANO Economla e Diritto

n.173 (ottobre 1994) BANKIM CHADHA AND FABRIZIO CORICELLI Unemployment, investment
and sectoral reallocation




n.174 (ottobre 1994) FLAVIO PADRINI Government discretion and time inconsistency of the
taxation plan: a critical review

n.175 (ottabre 1994) STEFANO VANNUCCI The Arithmetic mean is mildly strategy-proof

n.176 (ottobre 1994) STEFANO VANNUCCI Voting for a coalition government

n.177 (novembre 1994) RICCARDO FIORITO Labor Market and Cyclical Fluctuations

n.178 (dicembre 1994) ALBERTO DALMAZZO AND NICOLA DIMITRI The expected cost of capital:
private vs. public debt placements

n.179 (marzo 1995) MASSIMO A, DE FRANCESCO Price and capacity determination under
uncertain demand and customer markets

n.180 (marzo 1995) CARLO ZAPPIA Private information, contractual arrangements and hayek’s
knowledge problem

n.181 (aprile 1995) CARLO ZAPPIA The informational efficiency of economic systems and hayek's
paradox

n.182 (aprile 1995) NICOLA DIMITRI On the notion of independence between events with non-
additlve probabilities

n.183 (maggio 1995) GRACIELA CHICHILNISKY A Unified perspective on resource allocation:
limited arbitrage is necessary and sulfficient for the existence of a competitive equilibrium, the
core and social choice

n.184 (giugno 1995) STEFANO VANNUCCI The Proportional approval lottery rule under dichotomic
preferences: a characterization

n.185 (lugllo 1995) ERNESTO SCREPANTI A pure Inslder theory of hysteresis in employment and
unemployment

n.186 (agosto 1995) GIULIO CIFARELLI On Time Varying Risk Premia in the Foreign Exchange
Market

n.187 (settembre 1995) ALBERTO DALMAZZO Strategic External financing and sophistication of
the production process

n.188 (settembre 1995) MAURQO CAMINATI Boundedly-rational learning and the preservation of
endogenous cycles

n.189 (ottobre 1995) GIANROCCO TUCCI Regole economiche formali, norme informali e politiche
pubbliche nell'evoluzione culturale

n.190 (ottobre 1995) MAURO CAMINATI Perception of ignorance in a macro model a neural-
network approach

n.191 (novembre 1995) NICOLA DIMITRI Randomization and cooperation with knightian uncertainty

n.192 (gennaio 1996) MARCO P. TUCCI A comparison of different algorithms estimating the
hyperstrustural parameters of a linear regresslon

n.193 (febbraio 1996) STEFANO VANNUCCI Stable standards of behaviour and capacities of simple
games

n.194 (marzo 1996) GIULIO CIFARELLI On the daily pricing of italian financlal futures. An
Econometric investigation

n.195 (aprile 1996) SERENA SORDI! Chaos in macrodynamics: an excursion thirough the literature

n.196 (aprile) ALESSANDRO INNOCENTI Alternative approaches to the theory of consemer choise
with endogenous tastes

n.197 (maggio 1996) CLIFFORD A. BALL AND ANTONIO ROMA Detecting Intramarginal
Intervention withing a target zone: application to the european eexchange rate mechanism

n.198 (maggio 1996) FRANCESCO VISCIDO Near Rational Models of Exchange Rate
Determination. An empirical analysis

n.199 (maggio 1996) ALBERTO DALMAZZO Inducing Information production about a firm: the
effects on employees' effort decision

n.200 (giugno 1996) FRANCESCO SPADAFORA Trigger points and spaculative attacks with
optimising policy-maker

Alla presente Collana “gialla* di quadernl il Dipartimento di Economia Politica affianca una Collana
“celeste” di monografie. | numeri pubblicati a tutt'oggi sono | seguenti:

Nella stessa collana:
1) GIUSEPPE DELLA TORRE, istituzioni creditizie ed Accumulazione del Capitale in Jtalia
(1948-81), 1984,

2) SANDRO GRONCHI, Tasso Interno dl Rendimento e Valutazione del Progetti: una Analisi
Teorica, 1984.

3) ALDINQ MONTI, La Proprletd Immobiliare a Bologna in Eta Napoleonica (1797-1810), 1984.
4) GIULIO CIFARELLI, Equilibrium and Disequitibrium interpretations of Inflation, 1985.

5) STEPHAN E. EPSTEIN, Sicily and its markets: 1300-1500 economic growth and soclal
transformation

6) ROBERT SOLOW, Siena Lectures on Endogenous Growth Theory, edited by Serena Sordl.

n MiiidA Alla Arthith AAl NlmAadtirmanta AT aamansla Dalitins
‘ i

8) NICOLA DIMITRI The Economic Theory of Learning: An introduction




Stampato nel 1996 dalla
COPISTERIA EMMECI, Via Pantaneto 132 - Siena -




