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Abstract

A new heterodox model is presented for an openaragrbased on two approaches: the
Regulationist and the Marxist approach. The coreplebdel contains six behavioural equations
and two quasi-definition relations for the closafeéhe system. Sub-systems are also the object of
analysis. The first conclusion is that the Canadjaarterly series over more than 50 years show
that the specification of a more sophisticated rmpdeduces better results than a simple one. The
openness of the economy by the interest rate expugitves more credibility to the results and to
the institutional changes at the world level. Weshimated by sub-period, the value change of
parameters confirms the importance of institutiaenges which took place between the Fordist
period and the post-Fordist period which peoplatified as a neoliberal regime of

accumulation. The most important changes are thegghin the exploitation rate or the rate of
distribution in favour of capital, the change ie #xchange rate regime and the free flow of
financial capital, the decrease of the impact ofipctivity on real wage and final demand, the
increase of the importance of the State on prodticthrough the level of education in general
and also of other private and public expendituteh ss health and on infrastructure.

Résumé

On présente un nouveau modeéle hétérodoxe pourcom@iie ouverte construit sur les
approches régulationiste et marxiste. Le modéleptetncomporte six équations de
comportement et deux relations de définition peumker le systéeme. Des sous-systemes sont
aussi analysés. La premiére conclusion est qusehess trimestrielles canadiennes sur une
période de plus de 50 ans confirment que la spétifin d’'un modéle plus sophistiqué donne de
meilleures résultats qu'un modeéle simple. L'ouvestde I'économie par I'équation du taux
d’intérét renforce la crédibilité des résultatsles changements institutionnels a I'échelle
mondiale. Lorsqu’estimé par sous période, le charemt de la valeur des parametres confirme
l'importance des changements institutionnels qtieancours entre la période fordiste et I'aprés
fordisme que d’aucun ont identifi€ comme le nouveggime néolibéral d’accumulation. Les
principaux changements institutionnels sont le gkament du taux de distribution en faveur du
capital, le changement dans le régime du taux degghet la libre circulation du capital
financier, la baisse de I'impact de la productisité le salaire réel, I'augentation du role deatEt
sur la productivité et la demande finale via leeaiv d’éducation en général et aussi des autres
dépenses privées et publiques en santé et entinfiase.



| ntroduction

The possibility of measuring institutional changgsan econometric model appears a priori to be
a difficult task if not an impossible one. Indegdine can make a descriptive analysis of a certain
number of institutions such as the state, the nigrkiee international relations, the social classes
the financial system, how can the analysis oftalihteractions between these institutions can be
reduced to a model of a few equations the struaiwehich can change over time? It is a
challenge to the economist or to any specialistofal sciences who wants to analyse the reality
always very complex by a few simple hypothesesfiais). The usefulness of a model is to
simplify the analysis, that is go to the esseraial knowingly ignore the secondary aspects. For
instance, the analysis of a particular sub-groupsiftutions such as the labour market through
the wage rate relation is enough complicated lejfjtbut the challenge is still greater when the
analysis is extended to a larger group which inetuother markets such as financial institutions.

On the other hand, since the purpose is the maasuateof institutional changes, it becomes
necessary to develop a dynamic analysis of inititat The model cannot be simply static, even
if it has been formulated as such in the firstanse. Not only will it be necessary to estimate the
parameters of an econometric model from obsensbwer a certain period of time (ex. 10 or 20
years) but also over a long-term period (ex. 50g)e&n order to measure the structural changes.
The estimation of structural parameters will be enbyl a particular econometric method called
the Error Correction Model which allows the distinn of mid-term (stable) relations from
short-term or transitory variations. Structural gpes or institutional changes can be observed
only in the long-term by comparing two mid-termusitions. The Regulation school has already
identified a certain number of these changes wtihgracterizes a Fordist accumulation regime
over the period 1945 up to mid 70’s and a post-isordgime from the 80’s up to nowadays.
This post-Fordist regime, now called by everybodhealiberal accumulation regime, is
associated with a period of intense institutiof@r@es such as the new technology of
information and communication (NTIC), world finan@manciarisation) which dominates the
real economy, the new division of labour at theld/tgvel based on new forms of competition
which forces states to develop strategy of dergigman almost every sectors of the economy.

Our ambition now is to measure these changes with@o-model of six behavioural equations
and with a few definition relations. But what thgor approach should be used for the
specification of our equations? As it will be dersated in the first section, our model is an
heterodox model inspired from two sources: the Reigunist school and the Marxist school. The
Regulationist approach has always outlined theoitapce of the wage rate relation and
aggregate demand while the Marxist approach hasyalgiven pre-eminence to the profit rate
and the mobility of financial capital.

1. Marxism and Regulation

The literature of both schools of thought is sot\hat we will be forced in this paper to limit

ourselves to refer to only a few well-known econgigisince the aim of this paper is not to make a
survey of the literature but to present a thearkfimmework based on both approaches. We will
choose the Dumenil-Levy contributions as contempewas leaders of the Marxian school and the



Boyer-Billaudot-Aglietta contributions as leadefstee Regulationist schodlDumenil-Levy have
contributed to may articles in various radical jmals but the essential of their thinking can bentbu

in their bookEconomie Marxiste du capitalisnf2003) and also in the 1996 book dynamique du
capital, which was followed in 2000 bZrise et sortie de crisewhich has been updated and
translated in English in 2004 under the tiflapital Resurgent: Roots of the Neoliberal Revotuti
Boyer (2002, 2001, 1995, 1986, 1979), Billaudoto®01976), (Aglietta, 1999, 1997, 1976) and
many other authors have contributed to many astiatel books on the subject. For eight years, the
Association Recherche et Régulation (where R. Béwggl a leading role) published an annual
review L'Année de la Régulatipof the most important contributions on the subjec

1.1 Marxist theory

Marx's contribution is greater than a treaty ofitmall economy: it is also a theory of social chang
(historical materialism) where the history of stgiend its changes are characterized by the
dialectical movement between the development ofiymtive forces (nowadays new technology
and productivity) and production relations (builh olass structure, state, market, international
relations and other institutions such as finanicialitutions). One can see that Marx’s analysis is
also characterized by a dynamic approach to itistital changes.

Marx's basis idea is that what matters most iscootpetition of firms on a particular product
market butcompetition on the capital market is the main caofsthe tendency to the equalization
of the profit rate between the various production branches or indsstriThe extraordinary
development of the financial markets on a worldenizhsis (or financiarization) is just another
confirmation of the relevance of Marx’s intuitionhich nowadays characterizes neoliberalism and
imposes thedlominationof financial capital on the real economy am@mpetitionbetween large
multinational firms at the world level. Althoughetipolitical economy of Regulation has some
important features of Marxism, such as institutitsna and historicism, Dumenil-Levy strongly
dissociate themselves from the Regulationist schpdbcusing on the importance of the profit rate
instead of the wage rate as the engine of grovdidapression.

But in addition to competition, there is anothercé® which governs the profit rate: it is the
technological change which is assumed exogenoslhyThis is an important difference with the
Regulationist approach where productivity is asslumedogenous. To that extent, Regulationists
are closer to mainstream economists like R. Lut@88) or P. Romer (1990) who have developed
a theory of endogenous technological progressyadih from a very different basis.

Therefore, the core of the Marxist approach casupemarized by two key variables: the profit rate
and the interest rate (adjusted for a risk premiurhgse are the two variables which govern the
movement of financial and real capital over thelddFinancial capital becomes dominant and a
major source of instability when the discrepancywieen the profit rate expected from the
financiers and the profit rate realized in the weafld by the firms is increasing at an unsustdmab
rate. The continual upward push for higher yieldhia financial sector due the risk factorforces
companies in the real sector to do planning mdimithe short-run in order to boost the value of
their yield and their assétsThe same upward pressure exists also in thedimasector where,
thanks to deregulation, a lot of financial innowas has taken place in order to get a higher yield

! Although Keynes'theory was a short-run explanatiomst keynesian and post-keynesian
economists have developed a long-term theory andldwamentify themselves as heterodox
economists close to the Regulationist school siaggregate demand is at the core of their
approach.

 The Regulationist hypothesis of endogenous tegizabchange is inspired by various authors
such as Young ( 1928), Kaldor (1966), Verdoorn (398

® See in particular Artus-Villard (2008), BonazzQ@8), Pastré-Sylvestre (2008).



for fictitious capital. One can observe the expoiaémevelopment of interbanking loans of all
kinds since the mid 90’s (Morin, 2006, p. 90). Ay measure of that pressure is the discrepancy
between the interest rate adjusted for a risk prenand the profit rate.

1.2 Regulationist theory

Regulation theory is an approach that allows atyaiseof the reproduction of the capitalist regime
(or its crisis) given that the economic, socialjtipal, cultural, and religious institutions artakle

in the mid-term and changing over the long-termedonomicsregulation theory pertains more to
the field of dynamics or growth theotlian the legal or bureaucratic aspect of regulaiing
economic sector. The capitalist regime is charaetgrby institutional forms that allow the
reproduction or the changes of the partial reguiati(relations), whether the latter is a competitiv
regime or any other type. The Fordist regime wipokvailed between 1945 to the mid-seventies
has been described by Aglietta (1976) or Boyer(197@five institutional forms:

i) A wage relation which is the dominant variabledas based on an acceptable agreement of
sharing the productivity gains between capital labdur. Compared to mainstream economics, this
leads to a very different characterization of thbour market and its relation with aggregate

demand and productivity. A theory of endogenouslpctivity is at the core of the wage relatfon.

i) A form of competition in which firms are evahg. Before World War Il, markets were
characterized by competition. After the war, oligligtic and monopolistic competition became
dominant (also described as intensive accumulatidn} lead to a very different formulation of the
price equation and the investment function compat@dmainstream economics based on
competition. Nowadays with globalization of econesjiwe are witnessing the return to a form of
competition at the national and the world level.

iif) A monetary regime characterized at the natidexel by credit money which has the virtue of
creating money from ex nihilo @roduce liquidity at willand, at the international level, by a fixed
exchange rate until the mid-seventies and a flexésichange rate regime after. This constitutes the
core of the monetary policy where it is assumed tha money supply is endogenous and the
monetary policy exogenous, i.e. the central barskftith control over the interest rate thanks to the
variable exchange rate. It will be seen that thst-pordist period will be characterized by a
gradual erosion of the control of the central bawvdr the monetary policy.

iv) A State intervention in the economy which reges the labour market in the Fordist period and
deregulate it in the post-Fordist period. The stype of state intervention occurs in other indastri
and financial sectors. The direct intervention e state in education and health services is very
important for productivity since it is now recogeizthat productivity is linked with the level of
these two factors which characterizes dhality of the labour force. This is the justification fam
active fiscal policy in regulating economic growth.

V) An international insertion in institutions regtihg trade ( GATT), foreign investments, aid from
the World Bank and the IMF. In the post-Fordistipgr GATT has been replaced by WTO, the
regulation of the exchange rate is done by prifiaEncial markets instead of the IMF and the
central bank. Théree flow of internationatapital (bonds, equity, currencies, futures, derivatives,
swaps) is the major change in the internationalioe (finaciarisation).

Of course, some people might say that mainstreaotareconomics can also be fitted into this
framework. The difference is not at the level ddtitutions, but at the particular way that one

* One should distinguish here the descriptive amprad regulation from the theory itself, the latter
being articulated by behavioral relations deriveaihrf the descriptive approach. For instance, the
wage relation can be described as an instituticionad and such a form can be specified by one or
many behavioral equations.



characterizes the behavioural relations. And fidssible that two different structural approaches
lead to the same reduced form model which is estunby the same set of empirical data. The
difference will appear in the interpretation of thesults, sometimes with non significant
coefficients or coefficient with wrong sign for pezific approach.

According to R. Boyer (2002, p. 185), the essaridbe regulation theory (RT) is ... « to
maintain a clear interest for the analysis of histd processes [of capitalism], beyond the
attempts of formalization ». This last quotationame that our heterodox model must not be a
simple formal macro model but must be a macro-dyoanodel. Therefore, one must choose an
econometric methodology which can fit a dynamiaatiral model. The Error Correction Model
(ECM) or the estimation of the parameters of ltggn relations specified over a co-integration
space will be the core of the empirical analysithmlast part of the paper.

2. The heterodox modd

In the fourth part of his book, Billaudot (2001)veééops the macroeconomic theory of Fordism,
of its crisis and issue. More specifically, chaptélf on regulation and growth contains a short-
term and a long-term model, the latter being desidoy Billaudot as a mid-term model, because
of his preference to reserve the long-term peravctructural changes in the regime. We have
enlarged Billaudot's approach to an open economgiahan particular, by specifying an interest
rate equation derived from the balance of paymenstraint. The endogenous variables
described by seven behavioural equations are cqutguminvestment, productivity, wage, price,
money demand and interest rate. The endogenowbi@pertaining to the macro equilibrium
condition is that aggregate supply (production)adgjthe components of the aggregate demand,
i.e. there is no inventory variation. Variablestpgring to the definition relations are
employment, the profit rate and the financial geddility norm (gap between interest rate and
profit rate). Most equations have a non-linear ftmmare easily adaptable to a log-linear form
which is readily suitable for a growth model infamor Correction Model. In order to reduce the
number of co-integration relations, employment,stonption and investment will be substituted
into the aggregate demand Price and wage equatitifee replaced in many cases by a real
wage equation.

2.1 The productivity equation: Y/E =f,(Y, K/E, TU, t)

Productivity in the short-run depends on the soltbe economy (Y), on technical changes
embodied in new equipment, in the new divisionadiidur (K/E), and on the degree of capacity
utilization (TU). The main justification for an emgenous productivity (or endogenous
technological progress) is based on the Kaldor-Wemd law or, according to the Lucas-Romer
approach, the hypothesis of an increasing-returfssséle production function because the level
of knowledge is increasing independently from cd@hd labour. Therefore, the scale of the
economy (Y) is an explicit argument of the prodwityifunction. This could be justified by the
expenditure of the private and the public sectpenson research and development. Another
justification would be the amount of state expam@is in the education and health sectors.
Indeed, the quality of human capital is not onlyha level of education but also in the quality of
the health services a country has developed. Thktyof the infrastructure of a country is now
recognized as a major determinant of productiwityte in passing thismportance of the state as
a regulating institution.

The other determinant of productivity is the cafi@hour ratio (K/E) which embodies the
Schumpeterian innovation process and a new divisidabour. It is assumed endogenous by
Regulationists (Petit, 1998, 2002) and exogenoud-hy However, in the mid-term equilibrium



period, if productivity depends solely on the growdte of potential output and full employment,
it is assumed that the degree of capacity utilirafrU) and the unemployment rate are fully
adjusted to the desired level and are constanteXis¢éence of a significant coefficient of the
unemployment rate would be an indication of a géesit disequilibrium on the labour market in
the mid-term or long-term period. The relaxationtt@ constancy of the degree of capacity
utilization would be closer to a Kaleckian equilibn.®

2.2 The employment equation: E = Y/Y/E =f,(TU, t)

Employment in the short-term is a function of tlesided mid-term level of (full) employment

and the productivity gap observed in the previcersop. The productivity gap depends on the
degree of capacity utilization of the previous pdriand hence, employment in the short-run is a
direct function of the degree of capacity utilipati TU). However, in the mid-term, since the
latter is assumed fully adjusted to the desiredlland, therefore, constant, the mid-term
equilibrium employment is growing at a constangyaind E will be substituted in the
consumption function by its definition. The suhdiiin of the employment in the consumption
function and the latter in the aggregate demandmake productivity appear in the final demand
equation with a negative sign. This is an importhwergence with the Fordist approach where a
positive sign is assumed for the productivity cinéht in the demand equation.

2.3 The wage rate equation: w =fs(p, Y/E, TU, u, t)

In the Fordist model, the short-run wage is a pasiunction of price (p), productivity (Y/E) and
the degree of capacity utilization (TU) and a negafunction of the degree of unemployment (u)
according to the Phillips curve. Since the capadiiijzation is fully adjusted in mid-term, the
equilibrium wage depends only on price, produttignd the unemployment rate. If one
assumes that the labour market is fully adjustetiénmid-term, like Billaudot does, then the
mid-term equilibrium real wage is growing at thengapace as productivity if prices and wage
are growing at the same pace. This is a resulttwiialso arrived at by Dumenil-Levy (1996,
p.236). Because of the persistence of a long-teimgrtendency of the unemployment rate, the
hypothesis of a fully adjusted labour market witheatical Phillips curve is rejected by most
heterodox economists. Therefore, in addition talpotivity, our wage equation will contain the
unemployment rate (u) as an exogenous variable.

2.4 The price equation: p=f,w,p, Y/E, TU, t)

In the Fordist model, the short-term price is acfion of the price level in the competitive sector
and in the monopoly sector. The short-term pricnencompetitive sector is a positive function
of the degree of capacity utilization (TU) whileetmid-term equilibrium price is constant. The

®> See in particular Lavoie-Rodriguez-Seccarecia ZP0bte also that most equations are specified
initially with a trend term. When taking the fidifference in log with respect to t, the trend tesm
reduced to a constant.

® Here as well as in other equations, the referemeeprevious period can mean many past periods
in a model of error correction which is a VAR ofler k where k is the number of lagged periods.

" Assume that Y is a positive function of E suchras AE", b>0. Substituting E by its definition
and taking the log, we have LnY = LnA + b(LnY —(//E)) = LnA -b/(1-b)Ln(Y/E). Hence there
IS a negative relation between Y and Y/E in the @lesinfunction unless specified othewise. But if
the constant term is replaced by the real wage)(\af if the latter is cointegrated with Y/E, then
Y can be positively related with Y/E. This is thedrlationist cumulative causation hypothesis.



short-term price in the monopoly sector is far mowmplicated. It depends positively on the
current wage-productivity gap (w/(Y/E)), and oniraahcial profitability criterion§). The

financial profitability criterionp=(qi/r) is a ratio between the interest rate (adjdgor a risk

factor q) and the profit rate, both variables aeasured in nominal terms. If this ratio is too high
because of either a thigh monetary policy or angase in the risk premium, monopolistic firms
will try to catch up by rising their price in order increase their profit rate. This means thase r
in the financial cost will push up the price andsgibly, the profit rate. Therefore, a positive
relation between price and the financial profitépitriterion is expected. Similarly, a decrease of
the profit rate will rise the profitability critesh and will cause a price rise which will feedback
on the profit rate. Because of the overwhelming @oef financial markets, price and, hence
inflation, is positively related to the intereste@and negatively related to the profit rate.

The emergence of the profit rate into the priceagign is rather unexpected from the Dumenil-
Levy approach since they remain completely siléouathe price level and their approach
implicitly assumes that inflation is not a problémrbe analysed explicitly. Their implicit
assumption is that the price movement is well cegrated with the wage variable and any other
nominal variables such as money or the nominatésteate. The presence of the profitability
criterion in the real wage equation, in the constimnpequation and in the investment equation
will justify the influence of the profit rate andd interest rate in the aggregate demand equation.
Therefore, the Marxian approach is well specifiethie behavioural equations by these two key
variables.

2.5 The consumption equation: C=fs(E, w, p, t)

The consumption is a function of direct income,. iemployment and the real wage. In a previous
empirical work (Boismenu-Loranger-Gravel, 1995)i#s assumed that consumption was also
dependent on credit and indirect income receivadaasfer payments. In order to minimize the
number of (stochastic) exogenous variables, we bhgsen to amalgamate credit and transfers
with the constant term. This equation constitutes af the basic tenets of RT: the growth of the
system is generated by the growth of demand wiiclependent on the growth of the real wage
rate and the employment. Therefore, after subsiguhe determinants of the real wage rate,
(Y/E, u andp) and the determinants of employment (E=Y/Y/E),stonption can be seen a
positive function of the profit rate and produdiivand a negative function of the interest rate and
the unemployment rate.

2.6 The investment equation: 1=14(C, p, TS, TU, 1)

There is an important difference between the imaest function in the competitive regime and
in the Fordist regime. In the competitive reginmygstment is a positive function of past profits,
with obsolete investment (TS) removed from the gisisck of capital, and of the degree of
capacity utilization(TU). Since the last two vatiegare assumed constant in the mid-term, the
competitive equilibrium investment is solely a ftion of past profits. This is the type of
assumption also made by Dumenil-Levy: the ratenegéstment or the capital stock growth rate is
a linear function of the profit rate which is indkd in the dominator of the profitability
criterion. ).

In the Regulationist approach, investment is atpasiunction of past levels of consumption (C)
and the obsolescence rate (TS) of the gross sfapdal. It is a negative function of the
financial profitability criterion §). Assuming that TS and TU are constant in the teith, the
profitability criterion makes the investment furetia negative function of the interest rate and a
positive function of the profit rate. We therefatgtain the Marxian Dumenil-Levy profit rate
relation and the Regulationist demand pull effeith wast consumption. Note again the key role
played by the profitability criterion: if the profiate is fully adjusted to the interest rate i@ th



mid-term (a Sraffian equilibrium for instance), thavestment becomes a function of
consumption alone. However, this last hypothesmtsa realistic one since our heterodox model
must also take into consideration the case of catiyeefirms whose past profits are future
investments.

2.7 The money and interest rate equation: i/i* = f,{(IM/X), (e), (p/p*)}

The money supply is assumed endogenous to the nawmegnd which is a positive function of
transactions (i.e. price and output) and a negdtinetion of the interest rate. The interesting
question here is why should the interest rate berohined endogenously? The endogenous
character of the interest rate is determined dyrélstough price which is a function of i and
indirectly through output via the external tradéabae® This is different from the mainstream
assumption of an exogenous money supply and hanaxogenous interest rate. The choice of
the central bank in fixing the short-term intenege must be done within the following
constraints:

= The short-term interest rate is regulated by tHarnu® of payment constraint which is
defined as the zero sum of the current accountr@ndapital account. Therefore, a
positive capital account balance must have the sifgeign of the current account
balance, i.e. is equal to the current account iléfic

= The capital account is assumed to be a positivetiiumof the interest rate differential
(i/i*), -foreign capital is attracted by a highevrdestic rate and, therefore, the current
account deficit is positively related to the intreate differential-.

= The capital account is a negative function of tomimal exchange rate e - a money
devaluation increases exports, reduces the cuaoeount deficit and therefore is
negatively related to the interest rate differdntlith a flexible exchange rate, the
central bank has no obligation to raise the doméstierest rateThe choice between
devaluation and a rise of the interest rate is ¢benerstone of its "independencé&Intil
the 90’s, the policy rule of the Bank of Canada lesn based on a monetary index
which is some weighted average of the short-tetarést rate and the exchange rate.
Therefore, the central bank independence was dgVienged. This policy has been
abandoned since that period.

= The capital account is positively related to thiegdifferential (p/p*) — inflation
increases the current account deficit by detelimgahe terms of trade and, hence, is
positively related to the interest rate differelitid his variable, combined with the
nominal exchange rate defines a measure for thexehange rate.eindeed, by
definition, e = e(p*/p):°
If the capital account function CA or the curreateunt deficit (IM/X)is explicited with respect
to the interest rate differential (i/i*), tregjuation is

8 Assuming that imports are a function of outpuenthhere is a simultaneous link between the
interest rate and output which is also a functibirtlorough p.

° Note in passing that the current account balanilebe approximated by the current trade
balance. The difference between the current balandethe trade balance can be assimilated to a
stochastic shock which will expressed by the rantiym of the interest rate equation.

1% One could think that in the mid-term equilibriumaranodel is based on the purchasing power

parity theory with unitary elasticities for the iarles e and p/p*. The truth is that these two

variables are assumed as common stochastical tremdie non cointegrated. Moreover, the

substitution of the net export balance by the emgharate in the aggregated demand is another
reason which can influence the value of the caefiis of e and p/p* in the interest rate equation.



(ifi*) = A(IM/X) “[e(p*/p)]* = A(IM/X) *e® (p/p*)’, wherea, B andy > 0.
One can see that the central bank has little autgnio determining its monetary policy. The
optimal policy would be to accommodate the demamadrfoney inside those constraints.
According to Taylor's historical analysis (2001thjs has been the policy rule followed by the
Treasury at the time of the international gold dead and it has remained more or less like that
after the Second World War until the end of thes 60

The central bank's reaction function assumed isesEa rather different type from the one
usually specified for a closed economy. The tamgetest rate taken here is the foreign interest
rate. The target inflation rate can be identifigthwhe foreign inflation rate. The target growth
rate of output is the growth rate of external deth@mports and exportslt is the exchange rate
flexibility which allows the central bank the pdsbiy of conducting an independent monetary
policy. Therefore, a completely endogenous monetaryyebests if the central bank chooses to
regulate the exchange rate.

3.0 Econometric results

The general representation of a dynamic structaaalel is by a differential equation of the first
order (or of a higher order) such as

y' =1(y:p)
where f(yp) is an unknown function. If y is a function of &gthen y' measure the rate of change
of y over a time periodj is astructural parameter that is usually assumed camst&er a mid-
term period although it may also be assumed to change (sjawigr a long-run period. In that
casef is also a function of time. The structural stapitif the system is not the same concept as
the stability of a particular solution of a diffatel equation. By solving a differential equation,
one can look to the conditions which guarante@hlastor convergent solution over time. This
depends on the set of particular values of thettral parameters and initial conditions. This
may be an interesting exercise achievable withoavtir model of one or only a few equations,
once the value of parameters have been propeitgasd or specified otherwise. One can check
the stability of the growth model by verifying ill @ariables have the same growth rate or
converge to different growth rates.

However our main preoccupation here is to estirtiaestructure before attempting to simulate
the inherent stability of the model. The model tsagpecified and estimated from time series of
quarterly Canadian data (1947-1999) is a structlymhmic simultaneous system that has six
equations and two definition relations. The moddiriear in its parameters, the variables are in
log-transform in order that the first differenceaobariable measures its rate of growth. Time is
measured in discrete periods as its suits a qliaregresentation, the order of the difference
equations varies between 5 to 8 periods (See fafulethe choice of the number of lags). Each
equation is supplemented with a stochastic ternchvis related to a stationary condition. The
software package CATS/RATS is based on the Hansselids method of estimating
simultaneous co integrated relations of a certambver of endogenous variables. Our model
contains 15 variables and 8 co-integration relatiare specified and, hence, 7 variables are

1t is interesting to note that in times of a kigahcial crisis such as in the last quarter of 2608
flight to quality seems to defy any law of graviy rationnality : despite huge internal as well as
external deficits, the US dollar is such a powesattiaction that it forces most other currencielsgo
brutally depreciated. Unless there is a major changthe international monetary system, these
excesses could lead to a return to an exchangeaate!.



common stochastic trend variables, i.e. varialflasdre not specified by a co-integration
relation. The number can vary according to cenpairticular specifications.

Obviously, with a system containing more than omvntegration relation, the problem of
identifying a particular co-integration relationdctructural equation becomes very difficult
unless some a priori restrictions are specifietherncoefficient matrix of the co-integration
space. We will proceed with a two equation modé&bigeestimating a more complete model.
Another hypothesis made here is that all stoaha&stiables are integrated of order 1 or to a
higher order. Finally, the test of a structuraldkrean be done in two ways:

* re-estimate the model for sub-period and analyeeltange in the value of the
parameters of each equation;

e use atestincorporated in the CATS software basdtie significant change of the
whole model based on the co-integration matrix Bdtiais test does not allow a separate
test for a particular equation or subgroup of eignatunless each subgroup of equations
are estimated separately.

3.1 The estimated modd

After substitution of C and I in the aggregate dedh® and dropping all variables which may be
important in the short-term period but are left olithe co-integration space, the model which is
finally estimated is a 8 equation system, (6 behael equations and 2 definition relations) which
implies that one must identify at least 8 co-inédign relations:

Y/E =1, (Y, K/E)
Y="f(E, w/p,up, G,e)
w = fx(Y/E, u,)
p="f(Y/Ep)

i =fe{(i*, (e),(p/p*)}
p="fe(i/r)

r = f.(Y/E, wip).

M1/p =15 (Y, i)

Note that in the demand equation the exchangesrages replaced the external trade account
(X/IM). In certain specifications, the governmerpenditure variable G is amalgamated with the
constant term. A similar substitution has been dorike interest rate equation where the external
deficit (IM/X) has been replaced by the exchange ea The main purpose of these substitutions
is to reduce the number of variables in the cograttion space. One could have reduced the co-
integration space to 6 equations by ignoring the definition relationsg and r) whose main role
is to close the system. We decided to keep theancagck for identification purpose. If a
particular choice of constraints gives the wrorgnsiin these definition relations, it is an
indication that one has to choose a better sebrdtcaints. To make productivity appears in the
demand equation and test the Regulationist curwelaausation hypothesis (Boyer-Petit 1991),
it becomes necessary to replace E by its definitidhe final demand equation. Therefore, the
signs of the productivity coefficient, the real wagte coefficient, the profitability coefficient

and the exchange rate coefficient in the demandtegqubecome crucial to watch.

3.2 Preliminary results befor e estimation
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a) Average growth rate of some endogenous variables

Table 1

Quarterly and annual avergigevth rate

Average quarterly rafeverage annual rate
Series 47-75 47-89 47-99 78747-89 47-99

DLY 0.0131 0.0113 0.0102 0.052 0.045 0.041

DL(Y/E) 0.0052 0.0049 0.0047 (@.0Q.019 0.019
DL(w/p) 0.0065 0.0054 0.0045 ®0Q.022 0.018
DLi 0.0156 0.0124 0.0056.062 0.049 0.022
DLr -0.0026 -0.0015 -0.0008010 -.006 -.003
DLp 0.0188 0.0143 0.0067 0.@W¥B57 0.027

Table 1 contains the growth rate of the main endogg variables. Even if these rates are average
over three cumulative periods, it is interestingadte the falling tendencies of all of them exdept
the profit rate. The length of each period is chamecording to the sample estimation in section
3.7

b) Unit root tests

Before beginning the tests for the mid-term motisl important to know the unit root tests for all
the variables of the model including those forghert-run variables which do not enter into the co-
integration relations. Two types of tests were méuke Dickey-Fuller Augmented test (DFA) and
the Phillips-Perron test (PP) for an AR process witonstant and 8 lagged variables, (Loranger-
Boismenu, table 4, 2002). Results with the DFA sbstw that the hypothesis of a unit root is
rejected in only one case (TU). Hence all the otfagiables are 1(1).

c¢) Choice of a constant term

Before determining the co-integration space fohesaecification, the CATS software allows one
to check whether a constant needs to be includedauded from the co-integration relations.
The results are not reported here but the bestelaas to select a constant outside the co-
integration relation, representing a constant efitst difference equation that gives a
deterministic trend for variables measured in level

d) Choice of the order of the VAR

12 For example, the annual productivity growth rat8.il% over the 1947-1975 period and 1.9% for
the whole period. If one were looking for the agergrowth rate of the last ten years of our sample,
the average growth rate of productivity would berenin the interval of (0, 1) than in the interval
of (1, 2).A similar remark applies for the perid@¥7-1989.
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We need also to specify the order of the VAR. Tdbpgesents the results for a range of 3 to 7
lag period of a model containing a large numberasfables. The minimum according to the HQ
criterion is a VAR of 6 lags. Most of our estimatiwill be done with k = 6.

Table 2
@te of the VAR Order
Nb lags = k 3 4 5 6 7
HQ -31.58 33.24 -33.42 -33.44* -33.27
SC -30.67 -32.09* -32.02 -31.81 -31.38

3.3 The productivity-demand model

One must now look at a productivity-demand modétreaed to 5 exogenous variables, forming
a system of 7 variables: Y/E, Y; G, X, IM, K/E,'B1 Although Table 3 gives the rank test at the
10% level, the rank test for two co-integratioratigns is found at the critical level of 2.5% only.

Table 3
Rank test for the productivity-demand model
Eigenv. L-max Trace HO:r p-r L-max9age90

0.2149 49.84 166.87 0 728.36 117.73
0.1936 44.32 117.03 1 6 24.63 89.37
0.1191 26.11 72.71 2 520.90 64.74
0.1048 22.79 46.60 3 4 17.15 43.84
0.0832 17.91 23.80 4 3 13.39 26.70
0.0272 5.68 5.90 5 2 10.60 13.31
0.0010 0.21 0.21 6 1 271 271

Important warning for the interpretation of resdtstained in table 4

For those who are not familiar with Error Correntidodel, the results contained in the co-
integration matrix presented in table 4 must b reith an opposite sign except for the
standardized coefficient equal to 1, because tigengents of the equation are also regrouped on
the left hand side of the equation to form a ling@anbination equal to an error term on the right
hand side of the equation (whence the name of Exoorection Model).

The unconstrained estimation gives a negativefsigthe demand coefficient (-0.126) in the
productivity equation (which is pretty bad) whileoductivity has a positive elasticity (0.156) in
the demand equation. The constrained estimationgesathe signs in both equations: the
coefficients of aggregate demand in the produgti®guation is now positive (0.185). However,

3 These estimated results were done in 2002 withirttlesion the average length of the labor
period H. This variable was dropped out of the tagjration space but included in the constant term
in other estimations.
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without the specification of the real wage, thedurtivity coefficient in the demand equation is
now negative (-1.741) as already demonstratedatnége 7. The coefficients of the other
components of aggregate demand have the expegtedih relatively high magnitudes.

Finally, a positive elasticity (0.853) around ufiftis observed for the coefficient of the
capital/labour ratio in the productivity equatidinis somewhat a surprise that the endogenous
technical progress generated by the division dflaappears to be more important than the one
caused by the level of education.

Table 4
The productivity-demand model
Unconstrained estimation
LY/E LY LK/E LG LX LIM LH

1.000 0.126 -0.488 -0.106 -0.200.077 0.425

-0.156 1.000 1.427 -0.631 0.268.560 1.109
Constrained estimation

LY/E LY LK/E LG LX LM LH

1.000 -0.185 -0.853 0.000 0.000.000 0.690

1.741 1.000 0.000 -0.467 -0.730.220 0.000
Standard error of BETA

0.000 0.054 0.111 0.000 0.000.000 0.208

0.440 0.000 0.000 0.103 0.146.143 0.000

The value of the likelihood ratio calculated frone two types of estimations iga(3) equal to
5.32 while the critical value at the 5% level i8T..The null hypothesis is accepted and the
coefficients of the last four exogenous variabfehie unconstrained estimation are not
significantly different from 0. Since the resulfstioe constrained estimation appear to be better
than those of the unconstrained estimation, weliwiit our further analyses to the results of
constrained estimation.

3.4 The co-integrated wage-price model

The co-integrated wage-price model is a 5 variapgem (p, w; Y/E, wp). According to the
trace or lambda-max criteribhone could accept 3 co-integration relations. fEsellts in table 5

“When the model is exactly identified as it is tase here, the CATS software gives the standard
error matrix for Beta and a Wald test can be agplietest whether the coefficient does not differ
significantly from 1. The calculated value for téald test is [(.853 — 1)/0.114F 1.75 hence a
value lower than the 5% critical value offa(1) equal to 3.84. The null hypothesis is themefor
accepted.

'3 In order to save space, the rank statistics anty mther results such as unconstrained estimation
will not be published. They are available on demaricoranger-Boismenu, (2002)
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are for two co-integration relations identifiedwtage and price. By imposing a unit constraint on
the price and wage coefficients (+1 or -1) in eaghation, the first equation corresponds to the
real wage and the second equation to the relatige.p

Table 5
The wage price model

LY/ E LW LP LU LRHO Const ant
-1.031 1. 000 -1. 000 -0. 484 0. 000 0.271
1.092 -1. 000 1. 000 0. 000 0.231 -0.029
Standard error of beta Student (t)
0.171 0. 000 0. 000 0. 080 0. 000 3.276
0. 137 0. 000 0. 000 0. 000 0.041 -1.569

NB the constant term is outside the co-integrasipace and hence its value does not require to ergigg and the
calculated Student t value replaces the standaod. er

The results in Table 5 are interesting-- the reag@v(or the relative price) has a unit elasticity
with respect to productivity in both equations wiitie correct sign. The calculated value of the
likelihood ratio is g (2) equal to 14.74 while the critical value at 8% level is 5.99. This

implies that the constraints imposed on the caefiits are significant when compared to the free
estimation and contribute to the identificatiortiod parameters of the structural model. However,
these constraints can also produce biased estifioatdee other coefficients.

The real wage is growing with the unemployment (8t484). But if the co-integration relation is
better identified as the unemployment rate thanmg¢héwage, the sentence can be reversed and
one could say that it is the unemployment rate g function of the real wage. The
unemployment rate would be explained by the growimgber of unqualified employees who
are pushed into Marx’s reserve army. The well patd are for those who are better skilled
workers of have achieved a higher level of eduoafldne positive and significant constant term
(0.271) which represents a mid-term determinisénd adds some weight to this interpretation.

The coefficient of the variable has a negative sign, an unexpected riesthie price equation.
Either the interest rate has no influence on prrcihe falling tendency of the profit rate has a
negative effect on the relative price. This lagtipretation is in accordance with the negative
relation between the profit rate and the wage ratg:is increasing because the profit rate is
falling. Finally, it should be outlined that thertant term is not different from 0 in the price
equation.

3.5 Estimated results of a productivity-demand-wage-price model

A four equation system is nodormed with 4 endogenous variables (Y/E, Y, wapjyl 6
exogenous variables (G, X, IM, K/E, p), which are common stochastic trends or shocks on
equilibrium of the system. Therefore 10 variable system is freely estimated in thst firstance
and then a new constrained estimation is estim&@thwing the 10% trace or lambda-max
criterion, there is a possibility to accept 9 ctegration relations. Only the first four co-
integration relations will be analysed. Althougle ttD variables enter in each unrestricted co-
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integration relation, comments on the results dfl@® will be limited to variables restricted in
the constrained mod#.

Table 6
The produity-demand-wage-price model

LY/E LY LW LP LK/E LU LRHO LG LX LIM
1.000 -0.437 0.000 0.000 -0.061.000 0.000 0.0000.000 0.000
-1.636 0.000 1.000 -0.817 0.000.166 0.000 0.000 0.000 0.000

0.661 0.000 -0.901 1.000 0.000.000 0.084 0.0000.000 0.000

-1.640 1.000 -0.586 0.551 0.000.000 0.057 0.03 -0.076 0.106

Demand (last line of table 6) has a strong posit@ation with productivity (1.64) and is also a
positive function ofwageq.586). Although these coefficients may be biasieel novelty here is
the upward biased positive coefficient of produitticombined with the downward biased
positive coefficient of wage which gives some siitérto the cumulative causation hypothesis of
the Regulationist approach. One should note theitapce of the wage specification in the
aggregate demand equation as it has been alredlthedun footnote 7. A negative relation is
also noted between demand and the profitabilitggan (-0.057) which validates the negative
relation between investment and the interest nateng hand and the increase of the profit rate
(or past profits) on the other hand. Note finatlgttfinal demand is positively linked to the
external demand.

Productivity (line 1, table 6) is strongly linkéaldemand (.437) and shows a weak positive link
with capital-labour ratio(.061). This result is thigposite of the one already observed with the
simple productivity-demand model. This shows thatae complete model can improve
significantly the estimation of the structural paeders.

The results of the wage-price equations (lines®3ariable 6) do not differ substantially from
those already observed in table 5 except thatelagation of the real wage constraint influences
the magnitude of some coefficients.

3.6 Theinterest rate equation based on a money-price-wage model

The wage-price model has already been successfitilpated. The next step is to enlarge the
model in order to include 4 new equations, two bfolv are identity relations--the profit rate and
the financial profitability norm. The third equatidcs the money demand, given that the money
supply is endogenous. The fourth equation is ttexést rate equation which transforms the
model into an open economy with the free flowsidfcial capital. Therefore, the monetary-
financial system is made up of 6 endogenous vasafw, p, rp, i and M1) and 9 exogenous
variables (u, q, K/E, G, i*, p*, e, Y, Y/E). In @mplete model, integrating the productivity-
demand model and the money variables, the lasvariables would be considered as
endogenous.

'® Since the rank tests, the likelihood ratio tests the results of unconstrained estimation have
already been commented elsewhere (Loranger-Boisr2602), we abstain to discuss them here.
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Many estimations were made. Only one final resillthe published here in table 7 of Appendix
B. Since it is not easy to read and interpret tilees of all the coefficients in table 7, we will
examine each equation separately into a more éxigion. There is no interest to comment
about the results of our two definition relatiottse(profit rate Lr and the profitability criterion
Lp) except to notice that the estimated results tlawexpected signs (lines 4 and 2 in table 7).

a) The wage price equations (lines 1 and 3, table 7

Lw =.894 p + 1.154 L(Y/E) + .077 Luwconstant

Lp=.995w -1.031 L(Y/E) -.116 k constant
Assuming that the coefficients of w and p are igicantly different from 1, one can see thatirea
wage changes at the same rate as productivityanthit elasticity coefficient in both equations.

The positive sign of the u coefficient and theatag sign of the coefficient have the same
interpretation already done in section 3.4.

b) The money demand (line 5, table 7)

L(M1/p) = 1.855 LY + .322 Li + constant
The real balance of money is a positive functiooutput (and hence demand), but its coefficient
is biased upward. One would expect an elastictageto unity. Again, the absence of demand as
an additional endogenous variable may be resp@®blsuch a bias. Similarly for the interest
rate : one would expect a negative sign while eaults show a positive sign. A better
specification is required.
¢) The interest rate equation (line 6, table7)

L(i/i*) = 1.058L(IM/X) + 5.247L(p/p*) -0.705L(e) + constant

(.219) 465 (-199)

Note that the interest rate differential has a alzisticity (1.058) with respect to the current
account deficit, and strongly reacts to a domesfiation greater than a foreign inflation (5.247).
The hypothesis of an independent monetary polieslislated with a significant negative
coefficient (-0.705) for the exchange rate: a deatabn (de>0) does not require that the central
bank raises its interest rate.

3.7 Monetary and financial model of an open economy

We proceed now to the estimation a more completgeihiacluding productivity and aggregate
demand as endogenous variables. The system indueledogenous variables (Y,Y/E, w, pp/,
i, M1) and 7 exogenous stochastic variables (u, §/E>, i*, p*, €) where q is the risk premium
associated with i. The results are contained itet&bn Appendix B. As in the previous section,
results are presented for each particular equatian explicit form.

a) The wage equation (lines 1 and 3, table8)
Lw = Lp +.368L(Y/E) -.292Lu + constant
Lp = Lw — 1.049 L(Y/E) -.124 + constant

The imposition of a unit constraint on the coe#itis of wage and price in order to specify real
wage as an endogenous variable (or the relatice)causes an important change for the
coefficients in the wage equation but does notdisthose of the relative price equation. The
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unemployment rate coefficient is now negative, Wwhialidates the hypothesis of a Phillips curve
but with a serious downward bias for the produttigoefficient (0.368}/

b) The money demand (line 5, table8)

L(M1/p) = 0.662 LY — 1.766 Li + constant
The results for the money demand are much beteriththe previous section with a negative
elasticity (-1.766) for the interest rate and & leisised positive elasticity for production (0.662

instead of 1.855)). This illustrates again thataaercomplete model gives better results than a
simple one.

¢) The interest rate equation (line 6, table8)

L(i/i*) = 6.097 L(p/p*) —1.328 L(e) + cotemnt
The replacement of the current deficit balance XMby the exchange rate e in the interest rate
equation almost doubles the value of the exchaaigecoefficient (-1.328 instead of -0.705). This
illustrates the important link between the interas¢ and the exchange rate in an open economy
based on the free flow of financial capital. ltcaiscreases the impact of the relative (external)
prices on the interest rate differential.

d) The productivity equation (line8, table8)
L(Y/E) = .395LY + .122 L(K/E) + constant

Theses results validate those already observegttion 3.5: productivity is mainly caused by the
level of knowledge in the economy and, hence, tradity of the labour force expressed by the
scale of the economy. The impact of the laboursthvi measured by the K/E coefficient is three
times less.

e)The demand equation (line7, table8)
LY = 1.075L(Y/E) +1.110L(w/p) - .141p + .012Le + constant

The results of this equation are the best thatcaneémagine especially if they are compared with
those already observed in section 3.5:

a unitary positive elasticity for productivity;
a unitary positive elasticity for real wage;

a negative impact of the profitability criterion damand: an interest rate increase lowers demand
and a profit rate increase pushes demand upward;

a devaluation has a weak positive impact on demand.

Note that the two variables that have the greatgsact are the real wage and productivity. In
time of severe economic crisis, it is wise thateyowments spend more on health, education and
infrastructure because it feeds back on produgtiviiut they should also encourage the private
sector to increase real wage instead of depregsing

4. Test for structural changes

" One should not take that bias too seriously siintte relative price is inverted, the productivity
coefficient remains with a unitary elasticity asaction 3.6.
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4.1 Test with a ssmple productivity-demand model

The first graph in the appendix A is a test ofstancy of the co-integration space of the
productivity-demand model over the period 1976989 The choice of this period is dictated by
the Fordist crisis which causes a radical changkdmmonetary policy in Canada in September
1975 and a radical change at the international leva generalisation of the floating exchange
rate (The Jamaica Agreement 1976). The null hypidhee there is no structural break) is
accepted at the 5% level if the statistics fordbentegration matrix is less than unity. The model
is estimated for the whole period 1947-1999 and tieeestimated for a sub-period 1976-1999.
The software CATS gives two calculations for thegistics in each quarter: one is based on the
value of the variables including short-term vagati (BETA_Z) and a second one based on the
value of variables purged of their short-term véwizs (BETA _R). Since the statistic is well
above unity for the whole period with observatifnesn 1975, it can be safely concluded that
major structural breaks (or institutional changegjurred between the whole period for whiich
has been estimated and the last sub-period 7688 bfeak marks the end of the Fordist period.
Note also another structural break shown in thplgfeom 1982 to 1999. This structural change
corresponds to the Reaganomic period of deregulafithe 1976-1982 period can be identified
as a post-Fordist transition period, the new regihieh starts in 1983 is qualified as a neoliberal
regime.

4.2 Test with a complete model

The second graph is a test conducted with the atmphodel as specified in table 8. Since it is
somewhat arbitrary to decide the particular yeahefoccurrence of a structural break, we picked
the break point in 1985 instead of 1982. The raswbout the same: each statistics (BETA_Z
and BETA_R) is above unity for the period 1985-19B8e null hypothesis is rejected at the 5%
level and we also notice that a new structurallbsegms to occur from the 1988-90 period. The
period 1990-1999 is a period of intensificatiordefegulation with a lot of financial innovations,
in particular the exponential growth of credit swédgy banks, the emergence of exotic derivatives
and other financial products. It is impossible vitikse global tests to identify which particular
institutional change has caused these structueakisr It is all of them ( change in the state
regulation, change in the money and financial regorh, change in the form of competition,
change in the international relations ) but itd$ possible to identify the particular influence of
any of them. A more refined analysis by each @gnatould give a closer picture of those
changes. This is the object of the next section.

4.3 Estimation by sub-period

The complete model of section 3.8 has been resastd for two other sub-periods: 1947-1975
and 1947-1989. The first sub-period correspondked-ordist period. The second sub-period
corresponds to the post-Fordist period which ¢tues a transition between the Fordist period
and the neoliberal reginéIndeed, the last decade of our sample (1990-1899)aracterized by
the accelerated institutional changes in the fir@rsectors and the accrued importance of the
openness of the Canadian economy. The resultaébr equation comes from tables 8, 9 and 10
in appendix B. As it can be observed from theskegabhe last two sub-periods have been
estimated with a model of 15 variables and 8 cegrdtion relations. But for the first period, the
number of variables was reduced to 13 (eliminatibbG and Lq) and the number of co-

'8t is always somewhat risky to pinpoint a preasée to these structural changes. That is why we
chose a transition period which overlap both regifk@rdist and neo-liberal)
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integration relations was also reduced to 5 byiaktmg the two definition relations and one of
the relative price equations. Only the price/wasation entered into the co-integration space.
These change became necessary to avoid the probkemon-invertible generalized matrix.

The wage eq. (w/p) LY/E Lu i

1947-1975 4.106 0.567 -0.570
1947-1989 1.134 0.187 -0.036
1947-1999 0.368 -0.292 0.124

There are major changes in the coefficients oftihee explanatory variables: the impact of
productivity has decreased substantially over tithhe;unemployment rate is responding more to
the flexibility of the labour market in the lastodele with a sign change from positive to negative,
and the change of sign of the profitability criteriin the last period from negative to positive.
These changes illustrate without any doubt thatrisitution “labour market” is marked by an
important change: the market has evolved from setyoregulated market to a flexible one over
time. The positive coefficient for the first twolsperiods is an indication that the labour market
was regulated quite differently: profits and wagese evolving in the same direction. But the
coefficient of the last period (which is by the wag whole period) is significantly negative (-
0.292) and validates the hypothesis of a Phillijpse™

A similar situation is observed for the evolutidrtize profitability criterion coefficient: it is
negative in the first two periods and positivehia tast period. The positive coefficient illusest
a major shift in the exploitation rate (or the disttion coefficient) between labour and capital:
an increase of the profit rate will lower the reage rate. We are far from the Fordist
compromise of sharing the productivity gains. Hinatoncerning the evolution of productivity,
we observe that it has not only diminished oveet{see table 1) but it impact on the real wage
has diminished very substantially ( -75% betwee#i74®5 and 1999

The money demand L(M1/p) LY Li

1947-1975 0.866 -0.183
1947-1989 0.324 0.036
1947-1999 0.662 -1.766

The estimated coefficients of the second periocsaneewhat bizarre: income has a small
elasticity with respect to the money real balatioe interest rate sign is contrary to expectation
and the value of its coefficient is most likely mifferent from 0. While in the second period the
demand for money was rather independent from tieedst rate, it appears that by adding the
data of the last ten years, there has been a cizgmge in the interest rate coefficient which
reflects the dominant influence of financial maskeatith an elasticity coefficient almost three
times the one of aggregate demand. This alsorditest that the central bank policy is much more

% The statistical significance is indirectly validdt by the standard error matrix of the Beta
coefficients for the period of 1947-1975 (table.1@% already mentionned, the CATS software
calculates the Standard error matrix only wherrdin& of the matrix is compatible with the number
of restrictions.

% The result for the last period 1947-1999 are bi@sementionned in footnote 17. The more likely
value is unity. Therefore, the decrease of theymtidty coefficient is from 4 to 1 which is 75%.
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influenced by the financial markets during the etade. Therefore, these results validate the
change in the financial institutions at the nagidevel as well as at the international level.

The int. rate eq.  L(i/i*) L(p/p*) Le

1947-1975 4.264 -1.668
1947-1989 3.902 -2.931
1947-1999 6.097 -1.328

The change in the value of these structural caeffts is more remarkable in the last decade than
in the 40 years before. On one hand, the increfatbe dmportance of the relative price between
home and abroad in the last decade (more than BO&«@onsequence of the openness of the
Canadian economy. It illustrates another instindicchange in the international relations. On the
other hand, the reduction of the influence of tkehange rate by 50% in the last decade is
perhaps an indication that the central bank hgspstbits dirty float practice since1990.

The productivity eq. L(Y/E) LY LK/E

1947-1975 0.235 0.381
1947-1989 0.376 0.175
1947-1999 0.395 0.122

The most significant change in the value of thecttral coefficients of the productivity equation
is the steady growth of the influence of the lesfedducation and qualification of the labour force
over the fifty year period followed by a simildeady decrease of the influence of the division of
labour (68%). If the regulation of the K/E ratiorfaens more to the private sector, education and
health is primarily a matter of concern for the jmbector and, hence, the evolution of the
aggregate demand coefficient shows an importatitutienal change of the role of the State in
regulating productivity.

Thedemand LY LY/E Lw/p h Le
194791975 2.436 1.008 -0.347 -0.352
1947-1989 1.038 1.386 -0.069 0.002
1947-1999 1.075 1.110 -0.141 0.012

The most surprising fact is that the Regulatiooishulative causation hypothesis is validated in
all three periods. However, there is an importass lof influence of productivity on demand: the
productivity coefficient decreases by 56% betwienfirst period and the last period which
includes the last ten yedrsThe influence of the real wage is steady oveSthgear period. The
influence of the profitability criterion has dedaith substantially (-59%) over the same period.
Does that mean that demand would be influenced impthe profit rate than the interest rate?
According to a previous research, (Loranger-Boiam@002) the falling tendency of the profit
rate has been reversed since 1983 in Canadapdit &f profits is invested a broad, it does not

%L In fact, because of the cumulative informationtasred in the last period which is the whole
period (1947-99), the decrease of the impact oflywtivity on demand would be greater if the
estimated results for the last period had beerdbas¢he last ten years of the sample.
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stimulate demand as much as if it had been reiagidstthe domestic economy. The
delocalisation of production in emerging countgesstitutes another striking institutional
change in the international relations. Finally, tegative value of the exchange rate coefficient
in the Fordist period is the most striking resulbder a fixed exchange regime, devaluation was
not a stimulant of aggregate demand: it had an sipgpeffect. The small value (near 0) of the
exchange rate coefficient in the first post-Forgestiod marks a transition between the two
periods. It is only in the last decade that thédieace of a devaluation can have a small influence
over aggregate demand.

Conclusion

Our aim as declared in introduction was to spegifgacro-economic model based on the
Regulationist and the Marxist approaches in ordahbw how changes in the structure of the
model are explained by major institutional changgsh as change in the state regulation, change
in the forms of competition, change in the inteioral relations, in particular changes in the
production and in the financial markets at the @i¢elel, change of the rate of exploitation or the
wage/profit distribution. In order to achieve thig, it was necessary to specify a certain number
of behavioural equations whose number after suitistit was reduced to six behavioural
equations and two definition relations.

The parameter estimation has been realized inwasteps by first working with a simple two
equation model and then extend the procedure gpan economy model of six behavioural
equations. The econometric results show a centdinstness of the model over the whole period
of fifty years of observations but remain sensitivéhe choice of a particular specification and a
particular set of observations. These results kaeis to pinpoint in many instances the major
institutional changes that occurred over time aaased these major structural breaks. This is
particularly true with the tests conducted in th&t kwo sections of the paper. But what about
certain central hypotheses in the RegulationistMarkist approaches?

The Regulationist cumulative causation hypothesis

The test of this hypothesis is through the sigthefproductivity coefficient in the productivity-
demand model. With the productivity-demand modeklated to the wage-price variable, the
productivity coefficient is negative. However, withe productivity-demand-wage/price model, in
a closed economy as well as in an open economyyrtictivity coefficient in the demand
equation is positive, which validates the Reguldaibcumulative causation hypothesis. However,
estimated results by sub-periods show that theaesignificant decline of the productivity
coefficient between the Fordist and the post-Fogbsiod. This observation has been outlined by
many empirical studies in various countries. Ongsfiile causes among many others is the rapid
extension of the financial sector at the expengbefeal sector: speculation does not create
value added.

Economies of scale and the endogenous technolqgicgiess

The estimated value of the coefficients in the padidity equation changes radically depending
whether the w/p variable is included or excludeahfithe demand equation. One can see the
importance of using a simultaneous equation systeon.instance, in the simple two equation
productivity-demand model, the value of the K/Eftiomnt is rather high (.853) and the value of
the demand coefficient is rather low (.185). Buaimore complete model (closed or open
economy) where the real wage variable is includdtié¢ demand equation, the results are
completely reversed: the Y coefficient is domin@487 and .395) while the capital/labour ratio
coefficient is weak (.061 and .076). The concludlmat can be drawn is that the level of
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education or the quality of the labour force haseater influence on productivity than the
division of labour expressed by the capital/lab@tio K/E.

The real wage-productivity relation

In all the specifications, there is a strong lidtiseen real wage and productivity with an
elasticity coefficient around unity. Results by ggriod show an accelerated decline of the
impact of productivity on real wage (-75%). If lalvaloes not get any longer its fair share of
productivity, this phenomenon constitutes a goltitation of an important shift in the
wage/profit distribution or an increase of the exaltion rate. This is perhaps one of the most
important institutional change in the post-Forgistiod.

The profitability criterion

The profitability criterion defined as the ratiotlween the interest rate (adjusted for a risk
premium) and the profit rate is the key variabléhi@ Marxist approach. It appears in the demand
equation and the real wage equation. It signifieaaaralidated in the demand equation for any
specified sub period. Demand reacts negativelytmerease of the interest rate and positively to
an increase of the profit rate. Concerning the weae equation, the value of the estimated
coefficient varies according to a particular peribdr instance, for the whole period 1947-1999,
the coefficient is positive and, hence, an incredghe profit rate will pull down the real wage,
which is not the case in the two previous sub pisrid\gain, one can see here the change at the
institutional level: the labour market moved froigidity to flexibility and, at the same time, the
exploitation rate shifted in favour of capital.

The openness of the economy

Most Regulationist and Marxist researchers useed@sonomy models. At the era of
globalisation, such an approach is insufficientr @aproach consisted to introduce the exchange
rate in the demand and in the interest rate equetibhe specification of the interest rate as an
endogenous variable led us to add two more forexgigenous variables: the foreign interest rate
and the foreign prices. Our results indicate thatdomestic interest rate is well co-integrated
with the foreign rate, is highly elastic with thedative prices (domestic/foreign) and elastic with
respect to the exchange rate. The specificati@nafpen economy model gives better estimated
results with a more complex simultaneous equatysiesn, since the interaction of the interest
rate is made with other equations of the model.

All'in all, the structural model seems rather ralfosthe whole period of 50 years. Tests of
structural change and the estimation of the mogaslub periods validate the institutional changes
that occurred over that long period. These chaagesbserved on the labour market, on the
financial markets, on the exchange rate regimetladnonetary policy, on the role of the State
concerning productivity and production at the dével.
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Appendix B

Table 7
Estimation of ametary-financial model (productivity and demandgenous), rank = 6
Lw Lp Lr LRHO LM1 Lu Li Lqg LYE LKE X LM/X Li*  Lp* Le

1.000 -0.894 0.000 0.000 0.00@.0747 0.000 0.000 -1.154 0.000 0.000.000 0.000 0.000 0.000
0.000 0.000 2.900 1.000 0.000.000 -0.385 -.001 0.000 0.000 0.000.000 0.000 0.000 0.000
-0.995 1.000 0.000 0.116 0.000.000 0.000 0.000 1.031 0.000 0.00m0OOO 0.000 0.000 0.000
1.995 -1.995 1.000 0.000 0.000.000 0.000 0.000 -2.183 0.135 0.000.000 0.000 0.000 0.000
0.000 -1.000 0.000 0.000 1.000.000 -0.322 0.000 0.000 0.000 -1.856.000 0.000 0.000 0.000
0.000 -5.247 0.000 0.000 0.000.000 1.000 0.000 0.000 0.000 0.06D.058 -1.000 5.247 0.705
Table 8
Estimation of a complete model with produdsivand wage in the demand equation (constraints/pnM/p, i/r)
Period947-1999, rank of beta matrix = 8
Lw LP LRHO Lr LM1 Li LY LY/E Lu LK/E LQ LG Li* Lp* Le
1.000 -1.000 0.000 0.000 0.000.000 0.000 -0.368 0.292 0.000.000 0.000 0.000 0.000 0.000

0.000 0.000 1.000 0.906 0.060.906 0.000 0.000 0.000 0.000.061 0.000 0.000 0.000 0.000

-1.000 1.000 0.124 0.000 0.000.000 0.000 1.049 0.000 0.000.000 0.000 0.000 0.000 0.000
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1.235 -1.235 0.000

0.000 -1.000 0.000

0.000 -6.097 0.000

-1.110 1.110 0.141

0.000 0.000 0.000

1.000

0.000

0.000

0.000

0.000

LW LP LRHO LTXR
1.000 -1.000 0.000 0.000
0.000 0.000 1.000 0.997

-1.000 1.000 -0.036 0.000
-0.644 0.644 0.000 1.000
0.000 -1.000 0.000 0.000
0.000 -3.902 0.000 0.000
-1.386 1.386 0.069 0.000
0.000 0.000 0.000 0.000

LM1

0.000.000

1.000.766

0.000.000

0.000.000

0.000.000

R

0.000.000

0.060.997

0.000.000

0.000.000

1.000.036

0.000

-0.662

0.000

1.000

-0.395

Table 9
Estimation of a complete model with produdsivand wage in the demand equation (constraints/pnM/p, i/r)
Period947-1989, rank of beta matrix = 8

LY

0.000

0.000

0.000

0.000

-0.324

0.000.000 0.000

0.000.000

0.000.000

1.000

-0.376

-3.629 0.000

0.000 0.000

0.000 0.000

-1.075 0.000

1.000 0.000

LPRE

-1.134

0.000

1.334

0.719

0.000

0.000

-1.038

1.000

LU

-0.187

0.000

0.000

0.000

0.000

0.000

0.000

0.000

LKN

2.60Q0.000

0.000.000

0.000.000

0.000.000

-0.120.000

Q
0.000.000

0.060.001
0.000.000
0.398.000
0.000.000
0.000.000
0.000.000

-0.176.000

0.000

0.000

0.000

-0.010

0.000

LG
0.000
0.000
0.000
0.000
0.000
0.000
0.194

0.000

0.000

0.000

-1.000

0.000

0.000

LRUS
0.000
0.000
0.000
0.000
0.000
-1.000
0.000

0.000

0.000

0.000

6.097

0.000

0.000

LPUS

0.000

0.000

0.000

0.000

0.000

3.902

0.000

0.000

0.000

0.000

1.328

-0.012

0.000

LE
0.000
0.000
0.000
0.000
0.000
2931
-0.002

0.000



Table 10
Estimation of a complete model with produdsivand wage in the demand equation (constraints/pnM/p, i/r)
Period947-1975, rank of beta matrix = 5

LW LP LRHO LTXR LM1 R LY LPRE LU LKN LRY LPUS LE
-1.000 1.000 -0.570 0.000 0.000.000 0.000 4.106 0.567 0.000.000 0.000 0.000
0.000 -1.000 0.000 0.000 1.000.183 -0.866 0.000 0.000 0.000.000 0.000 0.000

0.000 -4.264 0.000 0.000 0.000.000 0.000 0.000 0.000 0.000.000 4.264 1.668

-1.008 1.008 0.347 0.000 0.000.000 1.000 -2.436 0.000 0.000.000 0.000 0.352

0.000 0.000 0.000 0.000 0.000.000 -0.235 1.000 0.000 -0.380.000 0.000 0.000

"STANDARD ERRORS" FOR BETA (transposed)

0.000 0.000 0.115 0.000 0.000.000 0.000 0.364 0.035 0.000.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000.026 0.028 0.000 0.000 0.000.000 0.000 0.000
0.000 0.425 0.000 0.000 0.000.000 0.000 0.000 0.000 0.000.000 0.425 0.141
0.082 0.082 0.051 0.000 0.000.000 0.000 0.187 0.000 0.000.000 0.000 0.051
0.000 0.000 0.000 0.000 0.000.000 0.007 0.000 0.000 0.01@.000 0.000 0.000
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