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 O. INTRODUCTIONBased on the p r in c ip l e that markets do no t n e c e s s a r il y c l e a r because p r ic e s a d ju s t too s lu g is h ly or in the wrong d i r e c t i o n , i n the p a s t ten years there have been in po rtant developments in m acroeconom ics.

The fundam ental assunption o f this approach i s th a t q u a n t i t i e s a d ju s t f a s t e r than p r i c e s . I t might happen that agents sometimes are unable to exchange on one market all t h e ir goods a t the p r e v a i l i n g p r i c e .

I f s o , the tran sactions on the other markets w i l l a l s o be a f f e c t e d . For exam ple, i f firms can n o t s e l l a l l th e ir p r o d u c t io n , they w i l l reduce t h e ir demand fo r labour.

One im p lic a tio n o f th is k in d o f theory i s the p o s s i b i l i t y o f fo r m a lizin g a type o f s t r u c t u r a l change, i . e . whole economies or p a r t s o f economies p a s s in g through d is t i n c t regim es, each o f them b e in g r u le d by d i f f e r e n t b u t s ta b le be h a v io u r re latio n sh ip s.

A ccording to the above theory, there i s a m is -s p e c ific a t io n in most o f the ac tu al macroeconometric models because t h e i r s tr u c t u r e i s always co nstan t both in the estim ation and in the p r e d i c t i v e p e r i o d .

Follo w in g the typology in Malinvaud (1977) , most o f these models rep resent economies w hich are constantly in a K eynesian regim e, i . e . in a s it u a t io n c h a ra c te r is e d by an excess supply o f goods and l a b o u r .

S u r e ly , attempts have been made to amend t h i s . For in s t a n c e there have been co nsid ered some in d ic a to rs o f d is e q u il ib r iu m l i k e the degree o f u n d e r u t il is a t io n o f p ro d u ctio n ca p a citie s and the rate o f unemployment.

A cc o rd in g to M uellbauer ( 1 9 7 8 ) , these in d ic a t o r s remain in the p e r ip h e r y o f the model, despite the fa c t th a t they have improved the e x p lan a to r y ca p a city o f the model. They are fundam entally determ ined in an exogenous way and are n o t at ease w ith the t h e o re tic a l framework o f the r e s t o f the model.

The models is s u e d from the recent developments in macro economics admit e x p l i c i t l y the p o s s i b i l i t y o f excess demand (v s.su p p ly ) in the goods and the labour market. For this re aso n, they are g e n e r ic a lly known as "d is e q u il ib r iu m m odels".

Econom etricians have develcpped techniques f o r m odeling and estim a tin g these models. Most o f the work was done in the domain o f a s in g l e market (see in p a r t i c u l a r F a ir and J a f f e (1972) , the p io n e e r s ; Maddala and Nelson (1974) , fo r a survey ; Quandt and Posen ( 1 9 7 8 ) , fo r an a p p l i c a t i o n ) . More recently Ito (1980) and G ourieroux e t a l (1980) have e xten d e d these techniques to two markets, assuming d ic re te s w it c h in g o f regim es.

However, the number o f em p irical st u d ie s o f complete macro economic models is s t i l l very lim ite d . In our o p in io n there are three k in d s o f reasons : f i r s t the s t i l l p e r s is t in g in s u f f ic ie n c y o f t h e o r e t ic a l developments in d is e q u ilib r iu m macroeconomics, s p e c ia l l y in the f i e l d o f dynam ics. Some recent works (Green and L a ffo n t (1981) M alin vaud (1980) , M ichel and Fourgeaud (1981) and P ic a r d (1979)) deal w ith t h is problem .

Second the econom etric d i f f i c u l t i e s which are co n sid era b ly in c r e a s e d i f they are compared w ith t r a d it io n a l models. Last b u t no t l e a s t , these models in co rp o rate v ar iab le s which are not s t a t i s t i c a l l y ob se rv ed by a c tu a l accounting system s.

Though th is work does no t resolve a l l the above m entioned problem s, i t however shows : As we d id n o t in t e n d to add to the t h e o r e t ic a l developments o f d is e q u il ib r iu m macroeconomics, we f e l t free on one h a n d to s e l e c t features o f th is theory th at seemed to be the e m p ir ic a lly most p ro m is in g o nes, and on the oth er hand to suppress o t h e r s , b e in g o f t h e o r e t ic a l i n t e r e s t , b u t p r a c t ic a l l y ir r e l e v a n t .

The fundamental id e a i n the model i s , t h a t , at each p More co ncretely the main features o f the m odel are th e fo llo w in g :

(1) i t is n o t assumed a complete jump from one regime to an o th er.

The d i f f e r e n t sta te s o f the economy are c h a r a c t e r is e d by d i f f e r e n t e x a c t p a rts o f the equations o f the model. The s t o c h a s t i c s p e c i f ic a t io n i s the same. We co nsider only one p rocess and i n t h is sense the economy w i l l be on "a v e r a g e " in one s in g l e regim e.

(2) i t is supposed th at in an open economy the d i s e q u i l i b r i a v e r i f i e d in the production sphere are r e fle c t e d in e x t e r n a l t r a d e .

(3) households are n o t ra t io n e d in the goods market (the e l a s t i c i t y o f imports a t the w o rld p r i c e is assumed to be i n f i n i t e ) and labo u r supply d o e s n 't depend on tran sactions in th is m arket.

(4) a technology o f a clay-clay production fon cticn is c o n s id e r e d .

(5) f i n a l l y a n o n l in e a r two-stage least-squares method i s u s e d f o r the e stim a tio n o f the m odel.

Ihe o u tlin e o f the paper is as follow s :

A ft e r h a v in g done a b r i e f survey o f some macroeconomic d is e q u il ib r iu m models abready estim ated (section 1) the p r e s e n t a t io n o f the model is g iv e n , section 2 .1 states the main c h a r a c t e r is t ic s and hypothesis and section 2 . 2 shows the adopted s p e c i f i c a t i o n . The method o f estim ation is p r e s e n te d in section 2 . The second shortcom ing i s the co nsid era tio n at macroeconomic le v e l o f an e f f i c i e n t ra t io n in g c rite rio n which im p lie s the assum ption that the tra n sac tio n s in a l l markets are e x a c tly e q u a l to the minimum o f the demand and su pp ly . Follow ing M uellbauer (1978) one can say t h a t , even i f we assume that there is no in e f f ic ie n c y on the ra tio n in g at the microeconomic l e v e l , i t w i l l always be i n e f f i c i e n t at the macroeconomic le v e l . The j u s t i f i c a t i o n is given through the aggregation : i f some markets are in excess demand and other markets in exce ss s u p p ly , the to ta l o f the exchanges w i l l no t be equal to the minimum o f the sum o f t o t a l demands and o f t o t a l s u p p lie s . M alinvaud (1980) st a t e s in the same d ire c tio n that at a macroeconomic level the flu c t u a t io n s o f economic a c t iv it y are smoother than at the microeconomic l e v e l and th a t the economy as a whole can h ard ly be in one sin gle regime e n t i r e l y . A ft e r h a v in g no ted th a t a ra tio nin g scheme w i l l be o nly e f f i c i e n t i f agents have a c le a r inform ation about the m arket, the autho r adopts a r a t io n in g scheme that i s only e f f i c i e n t in the e x p e c te d values which each agent hcpes to exchange. Moreover Sneessens admits th a t th is s p e c if i c a t io n is s t i l l i n s u f f i c i e n t for e x p la in in g the i n e f f i c i e n c y e m p iric a lly observ ed o f the r a t io n in g scheme in the labou r m arket. He The e f f e c t i v e demand o f labour ND^ w i l l be A cc o rding to Sneessens :

(1)

N D t = NDt ( . ) + a 1 (Y t -YCt ( . ) ) (a < 0) Y = min (YKA , YCt ( .) ) YKA. = a E (Y D )+ ( 1 -a) Y -1 t t: t
where a represents the "q u an tity of in fo rm ation " th at firms have about future demand Y D^. I f they have an accurate inform ation, a i s eq ual to o n e, i f they have no inform ation a is zero. The agents w i l l be wrong in t h e ir a n t ic ip a t io n s i f a / 1.

According to Kooiman and Kloek :

(

2) NDfc = NC t ( •) + 0t1 (Y fc -YCt . ( . ) ) i f Y fc = Y D t (Y D t < YCt) = NCt (-) i f Y < YD
Where Y is the e f f e c t iv e p ro d u ctio n . Compared w ith the fo rm a liza t io n ( 1 ) , i t i s assumed that :

Y = Y i f Y = YDt (YDt < YCt ) Y = YC i f Y < YD t
We think t h a t the approach o f Sneessens i s an in g en io u s way (1) I t i s e a s i l y v e r i f e d th a t lim y = min (YD , YS )

For a b e t t e r understanding of h is approach, we co nsid er the fo llo w in g model which concerns only one market.

X<\ = a l Z lt + a 2 P t + £ lt (4) We are in t e r e s t e d in estim ating the exchanged q u a n t it y x ^ on th is market.

X t = b l Z 2 t
The "w a lr a s ia n approach1 1 co nsists in c o n s id e r in g the p r ic e as e q u il ib r i u m p r ic e (P^ = P t^ ' S o ' We have :

d s ¥ xt = xt = xt = xt
w h ic h , i n p r a t i c a l terms, leads to e stim a tin g a t r a d i t i o n a l sim ultaneous eq ua tio n s system un der e q u ilib riu m c o nd itio ns The model to be e stim ate d is composed o f equations ( 4) and (5) .

In the framework o f a model where q u a n t it ie s a d j u s t f a s t e r than p r i c e s , we can co n sid er A ^ = = A ,^ = 0 an d x * = min ( x ^, x®) . 2) The fo rm a lizatio n o f p e r c e iv e d constraints by agents (s p e c ia l l y fy f i r m s ), as in Sneessens ( 1 9 7 9 ) , co nstitutes an in g en io u s way o f g iv i n g some dynamics to q u a n tity ra tio nin g models which are fundam entally s t a t i c .

We w i l l adopt th is i d e a , b u t we s h a ll form alize i t in a way more compatible w ith our model. 

. THE MDDEL

. 1 . G eneral s t r u c t u r e , hypothesis and overview

The main c h a r a c te r is t ic s o f the model have a lre ad y been n o ted.

In th is se ctio n we w i l l sta te them in a more formal way and we w i l l p r e s e n t our h y p oth esis about age n ts' b e h a v io u r. Second in the framework o f an cpen economy, which i s o u r case (see se c tio n 2 .2 .1 J , the ra t io n in g in the goods market w i l l be h a rd ly e f f e c t i v e because o f the p o s s i b i l i t y o f imports when domestic p rod u ction i s i n s u f f i c i e n t .

( i i ) The consunption fonction is the same fo r a l l the re g im e s. ( i i i ) As a consequence o f (i) we w i l l assume th at there i s no s p i l l o v e r from the goods market to the labo u r supply (NS) , which c o r r e s p o n d to w a lr a s ia n supply NS ( .) .

About the b e h a v io u r o f firms we consider th at at the e nd o f each p e r io d :

(i) They a n t ic ip a t e , fo r the next p e r io d t , a c o n s t r a in t on demand ad re ssed to t h e ir production (YKA^) .

We w i l l adopt a fo rm alization of the type : w 

(6) Y K A t = Y E ( Y D t) + ( 1 -y) Y ^ + Yl
Y C f . ) = F ( F ' 1 ( V ))f F i
Ÿ i f F_ 1 (Y t) « N S ( .) (8) YÏ " J -1 - 1 F (NS ( . ) ) i f F (Y .) > N S ( .) t t
The determ ination o f production and employment w i l l b e as follow s :

The e f f e c t i v e production (Y^) w i l l correspond on average to

£ the targ et l e v e l o f p ro d u ctio n Y . (9) E ( Y t) = Y * o r Y f c = Y * + e t w ith E ie ^) = 0
We note that Y * is d e fin e d at the b e g in n in g o f the p e r io d t .

I t corresponds to the le v e l o f production that m axim izes the p r o f i t s of firm s, fo r the p e r io d t , tak ing into account t h e ir a n t ic ip a t io n s about :

(i) the real wages which define YC ; (ii) the labo u r supply which g ives F(NS) ; ( i i i ) the demand YKA^. Hence, Equation (9) s t a te s th a t one (o r more) of these three k in d s of a n t ic ip a tio n s can be wrong. As a consequence some adjustm ents w i l l n e c e s s a r ily take p lace and Y w i l l n o t be e xa ctly e q u a l t o Y * .

As i t was n o ted in Section 1 about ORSI*S m odel, the e f f e c t i v e employment i s determ ined according to an adjustm ent p r o c e s s .

( As a f i n a l remark about this s p e c if i c a t io n we note t h a t i t i s i m p l ic it l y assumed that the firms have inform ation about N S ( .) (more e x a t ly they knew i t s e xp ec ted value) when th e ir target le v e l o f p ro d u ctio n i s d e fin e d .

) N t -N t-1 = A t [a F_ 1 (Y t) + (1-Ay N fc_ 1 + a J + ( 1-Afc) N S (.) + E fc 10 
The s to c h a s tic s p e c if ic a t io n coherent w it h the m odel i s :

(12) YKAt = y E (Y D t ) + (1 -y) Y ^ + y t (13) CDt = CDt ( . ) + e lt (14) Y D fc = CDt + EXOt + XDfc -MDfc (15) N S t = N S ( .) + e2 t -1 \ (16) Y = min ( F ( F ' ( _ L j ) , YKA ) P t -1 \ (17) YCfc = F ( F ' (-¿-)) + e3fc (18) Y * = min (Y"t , F ( N S ( . ) ) (19) Vt =Y* + e 4t (20) N fc -Nfc_ 1 = Afc [A F_ 1 (? t + ( 1-A) N + X j + (1-At) NS£.) + E (21) N * = min (NSt( . ) , F_ 1 (Y t)) 5 t
where ExC<t is the exogenous part of YDt , XDt and MD^ are respectively the export and import demands for period t. Their formalization w ill be given in the next section.

I t is e a s i l y shown that : One can e a s il y check th a t the model is coherent : the th re e regimes ex h a u s t a ll the p o s s i b i l i t i e s and at each time only one regime is observed.

W (22) Y t = F (N *) = min F (F 1 (-L ) ) , F ( N ® ( . ) ) j + Scheme 1 il l u s t
The model has only one reduced form. 

. . Spe ci f i c ati on

In th is se ctio n we w i l l present the s p e c if i c a t io n u s e d in the estim ation and we w i l l make some ad d itio n al remarks about the eq uation s o f the model.

There are four blocks : demand, production c a p a c it y , labour supply and determ ination o f production and employment. The meaning o f the v a r ia b le s is given in A ppendix A.

2.2.?. Bjjpck 1 : V e m n d

The fo llo w in g eq uation s are co nsidered in th is block : , where a l t e r n a t iv e s p e c i f i c a t i o n s fo r t h is eq uation were checked.

(2 3) In YKAt = y E (ln Y K f ) + ( 1-y) In Y + y (24) YK = E X O , + CD + XD^ -MD t fc t t t D I t D I t '25) Ain CD . -• = g -f g A In D.T + g In (-) " -o In (~... ;... } + g C . 1 1 t 3 cDt -A - RiSiSf -1 t. * . t PEX (26) lnXD -in X , + c AlnDW + c,, Ain (-- t v.-i 1 t z P E T 't PIM ( 2 
(2) we note th at we can w rite YKfc " Y t = Mt " MDt ~ (x t ~ XDt ) • Second, i f there is u n d e r u t ilis a tio n o f production c a p a c i t i e s , firms are more com petitive and they can "ex po rt" one p a r t o f th is un der u t i l i s a t i o n . However, co ntrarily to D ix it ( 1 9 7 8 ) , we d o n ' t admit th a t th is "eaqport o f u n d e r u t i l i s a t i o n " i s to ta l. Firms can no t s e l l abroad e v e ry th in g they w a n t. According to D i x i t 's hypothesis an cpen economy co uld e x p er ien ce only c l a s s i c a l and n o t Keynesian unemployment. Or as M alin v a u d (1981) p o in t s o u t this argument is m isleading because i t r e lie s on two u s u a lly unw arranted hypotheses :

(i) that the foreign market is one of excess demand fo r goods,

( i i )
that th is excess demand is instantaneously tra n sm itte d to the dom estic market.

The p resence o f YK A^/YK ^ in this same Equation (28) has a s i m i l a r in t e r p r e t a t io n I t sta te s that exports w i l l be a f f e c t e d i f dom estic p roducers have been wrong in t h e ir a n t ic ip a t io n s (y ^ 1) . In case of an o v e re v a lu a tio n (YKA^ > YK^) they w i l l try to e xp o rt a p a rt of the surplus (X ^ XD) . In the o p p o sit case < YKt ) domestic producers may n o t be able to meet a l l t h e ir engagements (X ^ XD) . Hence the param eter c^ must be no nnegative (c4 > 0) .

Block 2 : Production function and the dctiimlnation oj pho duction capacAMf

We have used a Clay-Clay technology w ith the fo llo w in g eq uatio n s :

1 (30) me = ------- (In a ' + In (1 + a ')t -In L ) + t In ( 1 + b ') t e5t (31) YC = a ( l + a) Z E(v) e t-mct , 1 + a t 1 E ( v) (------) E -----v 1 + a ' t -m ct d + b ' ) (32) NC. = --- t a'
The same eq uatio n s are p re se nte d in V ila r e s (1980) so we w i l l only p r e s e n t some p a r t i c u l a r c h a ra c t e r is t ic s r e la t e d to the p r e s e n t m odel.

The f i r s t r e la t io n i s d e riv e d from the w e l l known n e o c l a s s i c a l e q u a l it y between the m arginal p r o d u c t iv it y of labo u r ( u ( t , t -mc^) and the r e a l wage (Wt/ P t ) ) • As t*1e v e r if i c a t io n o f this e q u a lity imposes r e s t r i c t i v e assump tio n s we have changed i t , r e p lacin g W^/P^_ by :

s W . L = Z 0. - , EG. = 1 1=0
which represents the real wage a n t ic ip a t e d by firm s. I t determ in e s, f o r each p e r i o d , the ex p ec ted production capacity (ex act p a r t o f e q u a t io n ( 3 1 ) ) .

I t can a lso be in t e r p r e t a t e d as follows : i f in a c e r t a in p e r i o d t an equipm ent i s n o t p r o f i t a b l e , firm s w i l l n o t scrap i t i f they a n t ic ip a t e a f a l l in the re a l wage that co uld make th is equipm ent p r o f i t a b l e a g a in .

Form ally, i f the r e le v a n t markets are in p e r f e c t co m p e titio n , we w i l l have the fo llo w in g r e la e4 e

(3) For these years e q u a t io n (34) can be w ritte n as :N R E t / N t = ( t-mkat

(39) NKA = --- (i^-)t I E(V) ^ a ' 1+a t-mka. ( l + b ') v t (40) In Ja min (In NKAfc, In NCfc) + (1-A) In Nfc 1 + A^J + d -A t) in NRt + egt
Equation (37) has alreaty been presented in section 2 . 1 . with the only difference that i t is now expressed in logarithms because of the nonlinearity of the adopted production function.

Equation ( 38) is used to determine the intermediate variable mka^ which is the in fe r io r lim it o f the sum in NKA^ (Equation ( 3 9 ) ) .

x.

t

Finally Equation ( 40) gives the level of employment according to what was reported in section 2 . 1 . 2.3. 1. Tfte complete. model The model to be estimated has 18 equations, ( 23) -(40) . They are four blocks. As they are interdependent we can not estimate in div idu ally each block. Ihe existence of the operator "expected v alue" leads to a model where only five equations ( 25) , ( 28) , ( 34) , ( 37) and ( 40) are estima ted as behaviour equations. In the other endogenous variables which are not observed only its exact part (its expected value) is used in the process o f estimation.

Let T be the number of observations and m the number o f endogenous variables, we assume the following general hypothesis about the residuals :

j = 1, T j = s i , K = 1 ,m j ^ S j , S = 1 ,T

The ¿¿ ¿¿¿cuttLeA e A tim c u tio n

As we have said in the introduction we w i l l propose a n onlinear two-stage least-squares (NL2SLS) method.

However, before presenting i t , three problems muste be solved :

(i) Some of the endogenous variables are st a t is tic a lly not observed :

YKA , E(lnYC ) , E ( In Y R J , lnXD . The existence of a "min operator" in Equations ( 37) and ( 40)

generates a discontinuous non differentiable model (derivatives can be computed but first derivatives are discontinuous). We note that the points of discontinuity are not known, since the concerned variables are not observed.

(ii i)

The non-differentiation of the production function (see section

...) .

(

) E (e ) = 0 i = 1, m 1 
(2) E ( e . e ) \ aik i f

1 j Ks i f { : 2.3.2.1.
The. pAobiemi oh the e.ndoqmouA vajiiableA itatUtZcaliy not ob&e. A\>e.d This problem was systematically solved, replacing the not observed variables by their expressions given by the model. The case of

In YKAt / E d * 1 YCt) r E (In YRt) raises some problems of a practical nature and we present below how we have solved them.

For the computation of YKA^ we have pro ceded as follows. F ir s t , we subtract equation( 29) for t = t-1 from Equation ( 24) , and we get : The ca 1 c u 1 a hi on o f E i ln YC ) is e as i e r f because one only needs to take logarithm s in ( 3 1 ) . We w ill get in this case : (1) The e x p ec tatio n s ( "EXP") are always computed, c o n d it io n n a i to the p a s t values of the endogenous v a r ia b l e s .

YK -Y , = EXQ -EXO , + CD + XD^ -x. , -(MD -M ) -CD^ t t-1 t t-1 t t t-1 t t-1 t-1 or YR -Y , EXO -EXO. , CD -CD 1 C D + XD.-X. 1 X. t t-1 L t-1 t t-1 t-1 t t-1 t-1 (4 2 )______________________________ + ______________________A ____________ V i Yt-1 CDt-i Yt-1 Xt-1 Yt-1 MDt-Mt-l Mt-1 M t-1 Yt-1 Using the f o 11owing approx i m t i o n s v ^ ' « t V ' V i " YKt -ln V i » , -V i1 ■ ' V i ' 1,1 » « -*> V i (43) ' f 1 ' j -; v " j --\ * ^f-i ~ v~t ~'t-l (CL -C J CD , -in CD, -In CD î r-1 f- (MD .M /; / M " « In MD -In M. t t-1 ' ' 1 c t- We get : (44) ln YKt -lnV^._ j+DAfc iKt-l/ Y t-r' ^ (XDt/X t-1} " (Mt-1/Y t-l} ^' V t -l 1 where DA = (E X O ^-E X O ^) A ' t-1 -CDt-i/ Y t-l L" (CDt/C D t-l) ( 
t-i ( 
In an analogous way we get E ( In YR^) We start by formalizing the problem and then we w il l present the adopted solution.

Let YL^_, Y^ and Y^ represent respectively In Y ^,

In YKAt , E(ln YC , E(ln YRfc) .

The problem is to estimate

(52) YLt -min (Y l t , Y ^, Y ^) + ^ ( £ t = e 8 t )
(1) I f these points were known, the estimation would be much easie r. One could use the technique of least square cubic splines presented in P oirier (1976) or simply the restricted least squares (RLS) . Buse and Lim (1977) have shown that the standard cubic splines can be in most cases considered as a special case of RLS. After having estim ated NKA^, NC^ and NR^ one can use any one of these techniques for estimating Equation (4 0 ). (see Section 2 . 3 . 3 . ) so, its estimation w i l l not be e x p lic ite d here.

where Y is given by ( 49) , Y ^ by ( 30) and ( 50) and Y ^t by ( 36) and (51) .

Assuming, for actual purposes, that our model has only these equations [( 49) , ( 30) , ( 50) , ( 36) , (51)} and that the e is N ID (o , a2 ) , the maximum likelihood for (52) can be obtained as the minimum of :

(53) y = E e^.

The minimisation is carried out with respect to the parameters °f Y lt' Y2t 311(3 Y 3t : Y ' Y °r yc2 ' " Y<V ~ Y<V ~ yd3 ' Y l ' ln(1+a) ' ln l n ( l + a ' ) and lna ' ^ . However as we have already sa id , the f i r s t derivatives of Y are discontinuous and its minimum can not be obtained via e f f i c i e n t gradient techniques.

The basic idea of the approach, generally used to solve this problem, is to replace the operator ,> minl, by some smooth approximation generating a function ^ which is continuous and derivable.

We have used the following approwimation :

(54) YLt -0 , / ♦ (Y2t) P ♦ (Y3t) PJ p ♦ et where P is a n e gatif integer (P < 0) .

One can easily show that : The re sid u a ls presented in equations ( 52) and ( 55 (2) Even in this case one may pay attention to these errors by introducing approp ri ate tes t s .

l i . YLt ■ M " (Yu , Y2 t , Y3).) + et ( Y .t > o, i = 1 ,2 ,3 ) (1 

The non deMv ability oj the, production ¿unction

Notwithstanding the fact that we have replaced the operator "min" by a smooth approximation, the function of Equation ( 55) is not yet differentiable with respect to l n ( l + a ') , l n a ', ln(l+a) , lna. The rea sons for this are the nonderivability of with respect to the f ir s t two parameters and the n on de rib ability of Y with respect to the four para meters (see Figure 1, section 2 . 2 . 2 . ) ,

On computing the derivatives of ¥ we have used the following

smooth approximation t-1 t-1 SC^ = Z E(v) -/ E(v) dv t-mct t~mct t-1 t-1 (56) SR^ = Z E (v) -/ E(v) dv t-mr t-mr t " 1 . t-l E(v) ^ = t -L fc <1+b'>V " În
all the other cases we have used the exact expressions.

The first p a rtia l derivatives of V (Equation 53 (a)a 2 ui + 3 02+1) UT + » u-[ = \xAUI (u ) 

^JCUI-4

(A)a 2 UT + q. (B+x) ut + OUT = ( \ a u t )a (S9) where e ' j t f e ' 2 t ' e '3 t ' e 4t 811(3 e 's t oorr. esP on<^ respect!vly to e 6 t ' e l t ' e8 t ' £4t 311,3 e9 f

T-4 A(,q+T) - ) - ^ UT + 4 (!^t ) UT + " V m = HN UT <*9) (A )a 2 u i + q. 0?+ï)iiT + ©ni = (^d a u t ) 3 (e9) 1-1 1 + ( S ui -; (,e+ i)u r + , d u i ) . L '3 + l ) 111 = ^ora (39 ) 1 £ W3D P - ^oxaa zv -* a o o tp -\ a o zo + \ a a l o + \ a + l "; ¿ q = ut)a (19 )
The procedure of estimation is as follows :

(i) We start by estimating labour supply replacing In NR -given by ( 57) , in Equation ( 58) . We get In NR^ which we replace in ( 64) .

(ii) We estimate Equation ( 59) obtaining In CDt and we replace in ( 60) and ( 68) In CD by In C D _ t t ( i i i ) A fter having replaced In YKAfc, E(ln YCt) and E (ln YRfc) in Equation ( 66) we estimate this equation using the procedure described in section 2.3.2.2.. We get estimations for parameters y, y^, c ^, r d^, <3^, d ^f ln (l+a) , Ina, ln (l + a ') , In a* which gives a simultaneous estimation of Equations : ( 6 0 ) , ( 6 1 ), ( 62 ) , ( 6 3 ), (6 5 ), ( 6 6 ), ( 6 7 ) , ( 6 8 ) , ( 7 1 ) , ( 72) and ( 73) .

(iv)

We replace in Equation ( 69 Equations ( 6 6 ) , ( 69) and ( 74) .

The reasons of such a procedure are found in the work of 

The.. pKopafctioA oj tha z&tima£ote>

The procedure that was p re se n te d is a t y p ic a l two-stages p r o cedure» First we e stim a te , in the reduced form, the endogenous v a r ia b le s which appear as explanatory variables in other e q uatio n s, Th en , we estim ate in the s tr u c r u r a l form,, the other v a r ia b le s , a fte r h aving rep laced the endogenous v a r ia b le s by th e ir e stim a tio n s.

Hie s p e c ia l fe a tu re o f this estim ation procedure is in Equation ( 66),

It in c lu d e s endogenous v ariables in the second member and i t is n o n l in e a r both in v ar iab le s and in param eters.

(1) They are obviously derived from the absolute residues through the formule e ' t = 1 -exp (~£t) r where is the relative residual and e is the absolute residue) .

The question is to know which properties the estimators have in such case.

partly o f endogenous variables and partly of exogenous variables and B is a G -component vector of unknown parameters.

He has presented a general nonlinear two stage least squares (NS2SLS) estimator B , that is the value o f B that minimizes result : i f we replace the endogenous variables in Equation ( 66) by their estimations got by ordinary least squares, we w il l obtain^ under very general assumptions ^consistent estimators. e f f ic ie n t than the nonlinear limited information maximum lik e lih o o d e s t i mator (see Amemiya (1975)) but this latter is computationally much more d i f f ic u l t .

(1) Following Amemiya (1975) we w ill call our estimator standard non linear two stage least squares in view o f the p a r tic u lar choice o f X. Amemiya (1974) has studied this problem, under the form * t -f ( Z t , B) + 0 t where U has standard properties, is as M-canpcnent vector consisting

V (B) = (Y -f) ' X ( X 'X ) -1 X '(Y -f) , where X is a T x K m atrix of constants with rang K, (2) 
His main results v 1 , under seme general assumptions, which are not presented here, are : To this purpose and before presenting the results we evaluate in this section the special aptitude o f this disequilibrium model to show structural changes. In particular we analyse the role played by the bottlenecks and define the balanced growth path.

We start by noting that each bottleneck corresponds to a diffe re n t approach for determining the production and the employment le v e l. They are represented in summary by Schemes 2, 3 and 4. These schemes show, in p a r t i cular, that the d ise q u ilib ria in the external trade are a fonction of the bottleneck. Most o f the usual macroeconometric models consider only one of these approaches (in general the one corresponding to Schema 2) . In this sense they can be considered as particular cases of the present model in so far as they consider only the situation in which the bottleneck is always caused by demand ^ . In the present model i t is not assumed a prio ri which is the bottleneck that obstructs economic activity. This w il l be given by the data. In particu lar the estimations obtained for the production function (see below) may show that the economy finds i t s e lf in one of the situation represented by Schemas 3 and 4. The results can also show that during the period o f estimation the economy has jumped from one regime (or bottleneck) to another. We w il l call this jump a structural change in the economy ^ .

In order to fully understand these aspects we use approximations (56) and we compute : from ( 62) and ( 63) ;

(76 1) In a formal way this approach corresponds to y=l (YKAfc = YK ) ; YKAt < YCt and YKAfc < YR^_

) me * t = 1 + (a* -1 ^/ b * ( 
(2) In a strictly econometric sense this definition is only correct in the framework of the usual macroeconometric models, the structure of which contemplates only a regime. The structure of the present model is general enough for allowing such a jump even i f none o f it s component changes.

(77) yc = a + (E(t-l) -E(t-mct) (l-mc't)) / SCt and from ( 64) and ( 65) :

(78) m r 't = (nrt + a'-a)

RRfc( 1+b ') t-mrt

E(t-mrt) (79) yr = a + (E(t-l) -E(t-mr.) (l-m r 'J ) / SR t t t t
In these relations ((7 6)-( 79)) the meaning of the symbols is given according to : x = d b X / i ; X* = d X /d^ ; where X^ is the ^ t t t t t t t variable with respect to the rate of growth (x^) and the derivative (X '^) following resu lts. from ( 76) and ( 77)

1) i f 1 = a ' + b*
this implies that nic'^ = 0 and yc = a+ r ; the interpretation o f which is c lassic al : in case that the real wages increase at the same rate as the labour marginal productivity the value of mc^ do esn 't change ^ . I f , in such a s it u a t io n , investment grows at a constant rate than YC grows also at a constant rate called by Solow i t al (1966) natural rate of growth in a n eoclassical framework with Harrod neutral technical progress (a = 0) .

2} A situation characterized by 1 < a + b ' w il l give a speed of scrapping lower than in the case 1) (mc*t > °) and yc^ > a + r.

3) In a sim ilar way me1 ^ < 0 and yct < a + r w ill be v e r ifie d i f 1 > a ' + b '.

(1) One can easily check that the following approximations have also been used : In (1+a*) -a* , In (1 + b 1) = b* in Relation (7 6 ); In ( 1+a) -a in elations ( 77) and ( 79) and In (1+a*) -In (1 + a) -a ' -a in Relation (78)

(2) The results concerning the evolution of mc^ do not depend on in v e s t ments growth. They are also exactly v erified even in the discrete cas (Vilares ( 1 9 8 0 )).

For a constant rate of investment growth r, one can deduce the from ( 78) and (79) (i) for nr = a + r -(a '+ b ') ; this gives mr' = 0 and yr = a + r which has the following interpretation. I f , at each periode t , the increases in labour supply are equal to the labour required for branding the new c a p it a l, the fu ll employment can be assumed with a constant age for the oldest vintage in the stock of the capital.

(ii) For n r^ > a + r -( a '+ b 1) ; the model gives m r 't > 0 and yrfc > a + r.

In this case the full employment w ill only be assured through a reduction of the scrapes.

(i i i ) In a sim ilar way one can interpret the case where n r fc < a + r -(a+ b 1^ which corresponds to m r 't < 0 and yrfc < a + r.

The developments which were reported allow us to conclude, that the model Clearly these situations are generally not observed since the variations of 1^, nr, r and yk w il l assure very hardly the conditions stated above.

The general case vrill be the cne where the economic a c ti vity is obstructed in each period.

The type o f bottleneck can change as a consequence of an impor tant shock in cne (on more) of the growth rates noted above. The fin al e ffe c t w il l depend on one hand on the amplitude of the variation and on the other hand on the situation preceding those shocks. A ll these aspects are illu stra te d by the model.

It seems so that the present model is specially equipped for analysing the structural changes in a given economy which was submitted to some important shocks. This statement w ill be em pirically tested in the next section.

STRUCTURAL CHANGES IN THE PORTUGUESE ECCNOMY OCCURRED WITH THE APRIL 25TH REVOLUTION

The economic consequences of the Portuguese revolution of 25 ap ril 1974 have given rise to an abondant litterature (see, in p a r t ic la r , Barbosa and Beleza (1979) , Krugman and Mace do (1979) andOECD ( 1 9 7 6 ) ) . So i t is important to be very precise about the purpose of this em pirical inplementation, which is to illustrate the capacity of the present model to analyse structural changes in a given Economy that has been submitted

to some important shocks.

We start with a b r ie f summary of the main shocks. Then we comment the results given by the model and finaly we study the rohoustness of the estimations.

.1 . A combination o f shocks

The Portuguese Economy was in the space of tw o years exposed to an impressive nunber of shocks. We can divise them into two groups (see data and more details in OECD ( 1 9 7 6 )).

On one hand we have the shocks produced by the revolution, p a r t i cularly :

1) The important increase in real wages, specially the lower wages.

As prices were submitted to a p o lit ic a l control, the real wages have jumped and a redistribution of income has taken place in favour of labour.

2) The loss of the colonies and as a consequence :

2 .1 ) the loss o f markets and of a source of raw materials ; 2 .2 ) the arrival of settlers ; 2 .3 ) the reduction of m ilitary effe ctiv e s.

3) The extension of the pu b lic sector.

Oi the other hand we have the exogenous or external shocks, that is those which would affect the Economy under any circumstances, even i f no revolution has taken p la ce, like :

i) the h a lt on emigration as a consequence of the decision taken by the gouvemments from the states menfoers o f the European Communities ;

ii) the rise in the price of oil and the world recession.

One can easily check (see the data in Appendix E) that these shocks have directly provoked a rise in the real wages of 17.3 % in 1974 and 12.6 % in 1975 and a rise in registration of the unemployment of 41 .7 % in 1974 and 120 % in 1975. They are also in directly responsible for the rupture in investments (-12.2 % in 1974 and -19.3 % in 1975).

.2 . The results

The model has been estimated for the period 1955-1979. The data are in Appendix E and the meaning of the variables, according to the Portuguese accounting system, is given in Appendix A. In this section we present the main results and some remarks about them. These remarks concern the sp ec ific contribution of the present model to the problem we analyse.

The other results are shown in Appendix D.

In order to fully understand the results, they are presented in two groups. F irst we analyse the bottlenecks of the economic activity given by the evolution of YC^, YR^ and YKA^. Then we examine the repercussions on external trade of the dise q uilibria verified in the in te rio r of the Economy.

. 2 . 1 . The bottlenecks of the economic activity

The evolution of YCt # YR^_ and YKA^ given in Table 4 of Appendix D, suggests the following remarks :

1)

The estimation of YKA^ and YK^ are very close (y -1, see Table 1) , which can be ju s t ifie d by the fact that we use annual data. Under these conditions the bottlenecks which have obstructed the economic activity (see below) were e ffe c t iv e . They were not the result o f wrong expectations of firms.

2) Figures 2 and3 show that one can consider fiv e phases in the process of production growth during the period of estim ation.

The first one (phase A) is characterized by a considerable under u tiliz a t io n of production factors, specially labour. Figure 3 shows that there is a growing difference (except the year 1960) between G R and GC and between GC and GKA (see, in Figure 3, the defin itio n s o f these gaps) .

The beginning of the colonial war (1960-61) has not had immediate effects (this confirms the view expressed in ILO (1 9 7 9 ).

A fter 1963 this growing tendency of GR and GC is reversedf p a r t i cularly the one of GR. The needs of the m ilitar contingent and specially the pressure o f the emigration (see this serie in Appendix E) start to take e ffe c t . Because these effects are s t i l l weak, this perio d (phase B) is characterized by an important growth o f demand production and in v e s t ments.

The situation starts to be c r itic a l after 1969 when a new phase begins (phase C) . The strong emigration seconded by the colonial war had two e ffe c t s . On the one hand they have provoked the scarcity of labour supply (direct effect) . On the other hand the shortage on labour supply has le d to real wage increases. As these increases were not followed by a s u f f ic ie n t renovation o f the stock of capital in order to increase labour productivity (see, in Table l f The abrupt augmentation of the profitable production capacities (YC^) for this period (1977)(1978)(1979) deserves a particular remark. The model gives it because o f the strong decline in real wages. I f one supposes that mct + ^ ^ mc^+1, i . e . , i f a scrapped vintage doesn't return to the stock of cap ital, then the values of mcfc would be for these years 1 2 .9 3 , 13.93 and 14.93 (see Table 6 in Appendix D) and the values of GC ^ would be those plo tted by the dotted line ( . . . ) in Figures 2 and3. This assumption which inposes 1 > a' (Vilares (1980)) is only logical in the framework of a "normal s it u a tio n ". In an exceptional case like a revolution, firms can close temporatily or keep their equipments for some years even i f they are not pro fitab le . This can explain the behaviour of me given in Table 6 .

Hence, the evolution of GC^_ must be between the two bounds given in Figure 3.

. 2 . 2 . External trade

The specification of the external raises a p a rtic u lar problem. This problem was solved by assuming that imports and exports demand of the Previous Escudo Area are exogenous, i . e . equal to their exchanged values.

We w il l make two remarks about the results obtained for external trade :

1) A general remark concerns the interest in endogenising the i n d i cators of disequilibrium . Sudh an interest is illu s tra te d in two ways :

( 1) In Appendix E, i t is shown how the index of price of competitors on foreign market (PET) and the weighted world trade index (DW) are computed.

1) by the important differences between X and XD and between M t u t

and MDt ;

ii) by the e s t im t io n s and standard errors obtained for the parameters c^, c4 and which translate these dise q uilibria .

2) A more p a rtic u lar remark concerns the interpretation of external 

.. The robustness of the results

We w ill do four remarks concerning the qu ality o f the resu lts.

1) Table 1 shews that pratically all the parameters are s ig n if ic a n t (at the 5 % level) and they have a sign consistent with the interpretation given for them in the model.

2) The relative residuals obtained in the estimations are given in Tèble 2. They are quite modest i f one thinks the important ruptures which have taken place in the Portuguese economy during the periode of estimation this is illu s tr a te d in Figure 5, where the residuals concerning and Y ^ are plotted.

3) As the labour supply and the consumption function are quite peripherical to the model. We have tested the robustness of the results using diffe re n t specifications for these functions Table 3 shews the main (1) I t would be also interesting to compare the evolution o f GC with are indicator of underutilization of the production capacities as i t was done in the estimation of the present model with French data (Vilares (1 9 8 1 ) ). Unhappily there are no available data for such a confron tation.

results obtained for each one of these sp ecifications. -Yd2 and -Yc3, W ) This parameter was estimated by iteration (see page 40 ) . 59)) ; Model A2 : consumption is exogenous ; Model A3 : C = 0 and B = 1, V t (without the number of emigrants as explanatory variable) ; Model A4 : C = 0 , V t and the exclusion of Bt , i . e . Equation ( 58) is estimated with both variables for a ll the period.

« The years which are not reported correspond to the keynesian regime (K) .

i c n 0 0 1

CONCLUSIONS

When we started this research we intended to develop a model which was able to account for important structural changes in a given economy. In fact the usual mac roe con erne trie models are not equipped for incorporation such structural changes because they admit e x p lic itly a constant structure.

We have taken as framework the recent developments in d is e q u ili brium macroeconomics the present model, contrarily to the usual macroecono metric models, incorporates in an endogenous way three diffe re n t p o ssib le approaches for the determination of production and employment. We have showed that this aspect gives to the model a special aptitude for analysing structural changes in a given economy that has been submitted to some important shocks. The estimation method is not complicated and i t can be M.-1979-"External disequilibAium in PoAtugal : 1975[START_REF] Ine | Couta¿ naclonaÁi -Estimativa de. 1970 a[END_REF] Economta, n® 3, 487-507, LISBOA (PORTUGAL). A -List of variables B -Computation of f ir s t partial derivatives of t C -The choice of the minimum for P as optimization criterion D -Results

E -The data

For the computation of (8) we have used the approximation (56).

After some tedious calculations we can write :

(11) where RR^, SRt , SCt represent the sums given in ( 56) and E(t-jnct) repre sents the investments in the period a j (v = t -mct) .

If we proceed now to the transformation noted in the text, we will get finally :

1 -1 Assuming that the e-t are NID (0, o h (j = 1, 2) ; t = 1, T ), the J ^ J logarithme of the likelihood function L is easily computed. The function L is maximized with respect to a , c^, 0, 0^ and 2 If we compute 3L/3a1 = 0 and 3L/3a^ = 0, we will get the estimators ( 1) The method we use here (mininum for P ) was suggested by P. Balestra.

(1) 

  (i) T h at, b a s e d on the framework o f d is e q u il ib r iu m m acroeconom ics, i t i s p o s s ib l e to estim ate a model which takes in t o account the p o s s i b i l i t y o f s t r u c t u r a l change in the economy ; ( i i ) T hat the econom etric techniques necessary fo r the e s tim a tio n o f such a model are n o t too com plicated and can be e x ten d e d to more complete models.

  e r i o d , one o f the three fo llo w in g i n s u f f ic ie n c i e s ,n a m e l y goods demand, p ro d u c tio n ca pacity and labo u r s u p p ly , co nstitues a b o ttle n e ck on the p r o d u c t io n o f firms and obstructs economic a c t iv it y . This gives th ree d i f f e r e n t p o s s ib le approaches fo r determ ining production and employment. However and c a n tr a r ily to the common assumption o f a d is c r e te s w itc h in g from one b o ttle ne ck to another, we w i l l c o n s id e r only one p rocess under three d i f f e r e n t states o f the economy.

  3 . section 2 , 4 deals w ith the way the model stu d ies the str u ctu ra l changes in a given economy. The re su lts o f the estim atio n w ith Portuguese data are shewn in se ctio n 3. The p e r io d o f e stim atio n is 1955-1979 b u t a p a r t i c u l a r atte n tio n i s co nfered to the st r u c tu r a l changes which fo llo w e d the R evo lu tion o f 25 A p r il 1974. Some filial remarks are given in se ctio n 4 e s e n t below a b r i e f ch ara cte risatio n o f fo u r s t u d ie s de alin g w ith the estim ation o f macroeconomic d is e q u il ib r iu m m odels. Each one corresponds to a s p e c ia l approach and undoubtedly they have i n s p i r e d much o f our work. Kooiman and Kloek (1980) have estim ated the Barro-Grossman model u s in g the same concept o f e f f e c t iv e demand as It o (198 0) . Two k in d s o f shortcomings ch aracterise th is approach. The f i r s t one i s i t s complete s t a t i c c h a ra c t e r. I t i s assumed that when an agent fo rm a lize s an e f f e c t i v e demand in one m arket, he already knows the q u a n t i t i e s he can exchange in the other m arkets. No reference i s made to tim e. Hie con tra in ts p e r c e iv e d by an agent about h is demand or supply do n o t p la y any dynamic r o l e , because they are s t r a ig h t d e riv e d from the ac tu a l exchanges (see Benassy (1977) , fo r the concept o f p e r c e i v e d c o n s tr a in ts and Sneessens ( 1 9 7 9 ) , fo r a discussion about the im p l ic a t io n s o f t h is approach) .

  T h is assunptio n is in co ntradiction w it h e m p ir ic a l e v id e n c e , e .g . the sim ultaneous o bserv ation o f unemployment and v a c a n c ie s and the in c re a se in labo u r p r o d u c t iv it y in p eriods o f stim u la tio n in econom ic a c t i v i t y . The o bserv ation o f these phenomena shows t h a t , even i f the firms are no t ratio n e d on the labour m arket, the t r a n s a c t io n s on t h is market (employment) w i l l n e v e r be exactly e q ual to the la b o u r demand (d e f in e d as the in v e rse o f the production function) . In o rd e r to u n derstan d the reason u n d e r ly in g such phenomena, one only needs to c o n s id e r t h a t , because o f tra n sac tio n c o s t s , firms do no t a d ju s t , a t each moment, la b o u r supply to t h e ir n e e d s . Under these conditions the r a t io n in g scheme w i l l n o t be e f f i c i e n t .

  S o , in c o n c lu s io n , the assumption o f com pletely d isc re t e regimes is n o t the appropriate one for estim ating a conplete macroeconomic model. T h is i s re in fo r c e d by the fact that the econom etric te c h n iq u e s , necessary f o r the estim atio n o f the model under such an assum ption, are heavy and hardly could be used for the estim ation o f a more d is a g gregate model (see in It o (1980) and Gourieroux e t a l (1980) , the methods o f estim atio n o f models w ith complete sw itc h in g from one regime to another) . Sneessens (1979) proposes a so lu tio n fo r the two p o in t s m entioned above (e f f i c i e n c y o f the r a tio n in g scheme and s t a t i c ch a racte r o f the model) .

  u a ls w hich represent the s t o c h a s t ic c h a r a c te r o f the ra tio n in g scheme ( E ( e t) = 0) , x = E(ND) -E(NS) and w here a^ and are param eters th at ch aracterise the in e f f ic ie n c y o f the a l l o c a t io n p ro c edu re in the labour market. T his leads to the same type o f c r it e r io n as the approach o f M u e llb a u e r, w it h another in t e r p r e t a t io n . However the a u t h o r , in the end does no t estim ate this equation because he assumes th at 2 b^ x = 0 and th at the constant term a^ is in c o rp o r a te d in E(ND) and in E(NS) • Consequently he has n o t answered the problem o f i n e f f i c i e n c y s t a t e d above. About the second a s p e c t , s t a t i c ch aracter o f the m odel, Sn eessens in trod uces a c e rt a in dynamics in h is model through the f o r m a liza t io n o f the p e r c e iv e d c o n str a in ts by an agent. For a b e t t e r understanding o f the d if f e r e n c e o f these two approaches, c a l l YKA^ the constraints p e r c e iv e d by firm s f o r t h e i r p ro d u c tio n , th at is the maximum o f production th at firms think th at they w i l l be able to s e l l in p e r io d t ? Y C ^i .) the W a lra s ia n p r o d u c tio n w hich means the l e v e l o f production that maximizes t h e ir p r o f i t s fo r a c e rta in le v e l o f w ag es, p r ic e s and stocks ; and c a ll N C ^i .) the l e v e l o f employment corresponding to Y C ^f .) .

  o f in t r o d u c in g some dynamics in the model : i f in a ce rta in p e r i o d t agents are wrong in t h e i r a n t i c i p a t i o n ^ they w i l l change them fo r the ne xt p e r io d . However the model that is s p e c if i e d must be coherent w ith th is fo r m a liza tio n . I t must be able to answer what happens i f in a c e rta in p e r io d firms are wrong in t h e ir a n tic ip a tio n s and i f one assum es, lik e Sneessens does, that households are no t ratio ned in the goods m arket.The model that was e stim a te d by Sneessens with Belgium data is in our o p in ion too sim ple and can n o t answer this q u e s t io n . Broer and S ie b r a n d (1979) and O rsi (1980) follo w approaches that le a d to the a b o litio n o f regim es.Before p r e s e n t in g each one of th e se , we d isc u ss b r i e f l y the im p lic a tio n s o f such approaches. We think that one o f the most im portant co n trib u tio n s of d is e q u il ib r iu m macroeconomics is to c l a r i f y the d is c u s sio n about the p o s s ib l e t h o r e t ic a l states in which an economy can be found. In p a r t i c u l a r i t has been shown that the same income p o l ic y can have d i f f e r e n t e f f e c t s according to the state or regime in w hich an economy fin d s i t s e l f . S u r e l y , i t deals w ith t h e o r e t ic a l s ta t e s and we have already remarked th at i t is an important shortcom ing to assume that the economy w i l l junp completely from one regime to an oth er. However an approach w hich leads to the a b o litio n o f regimes gives a m ixed regime which has a more d i f f i c u l t in t e r p r e t a t i o n . One looses s i g h t o f a lt e rn a t iv e g l o b a l regimes th at may occur during the development o f the trade cycle w hich can become a serious drawback i f one i s s p e c ia l l y i n t e r e s t e d in g lo b a l t r a n s it io n s of the economy betw een these regim es. Broer and S ie b r a n d assume that the l e v e l o f t r a n s a c t i o n s , d e f in e d by a tra n sa c tio n fu n c tio n , corresponds to a compromise betw een the supply and demand. T h e i r main arguments are b a s e d on u n c e r t a in ty th at induces agents to compromise in favour of s t a b l e trade r e la t io n over time. More concretely they consider a CES f u n c t i o n ! (3) Yt = [ a{YDt)P + (1_a) (YSt)PJ ~ p where YD is the demand, YS i s the supply, Y fc i s the le v e l o f t r a n s a c t io n , a. is the w e ig h t o f demand and P is a c o e f f ic ie n t o f n o n l i n e a r i t y . The d i s e q u i l i b r i a are analysed through the p aram eters o f the tran sac tio n fu n c tio n . However these parameters are c o n s id e r e d constan t a l l o v e r the e stim atio n p eriod^w hich withdraws much o f the d i s e q u i l i brium ch aracter o f the model. F in a l l y O rsi (1980) proposes a d is e q u ilib r iu m s p e c i f i c a t i o n which i s s u b s t a n t i a l l y a sim ultaneous version o f the p a r t i a l -adjustm ent m odel. He d e fin e s fo r the endogenous v a r ia b le s o f the model a p a r t i a ladjustm ent r e la t io n between e q u ilib riu m values w hich are g e n e r a l l y n o t o b se rv ed and observed values o f these same v a r ia b l e . The typology o f regimes disappears lik e in the Broer -S ie b ra n d m odel. The d i s e q u i l i b r i a are c o n s id e r e d through the adjustments between the e q u il ib r iu m and observed values o f endogenous v a r ia b le s .

3} A s p

  e c ia l inpo.rt.ance must be accorded to -the fo rm a liza t io n o f the ex ter n al trade because most o f the d i s e q u il i b r ia that appear in a c lo s e d economy are " s o l v e d " through e x ter n a l trade in an open economy. For in sta n c e in po rts c o n stitu te an important elem ent o f supply in an open economy and they may a v o id any rationing in the goods m arket. T h is w i l l be done in S e ctio n 2 . 2 , 1 .

  There are three representative economic agents : h o u s e h o ld s , firms and gouvem m ent and two goods : output and la b o u r. G o uv em m en t a c t io n i s c o n sid e re d exogenous and we admit the t r a d i t io n a l s p e c i a l i s a t i o n o f agents : firms supply output and demand la b o u r, househ olds demand outp u t and supply labo ur. An in p o r t a n t c h a ra c t e r is t ic of the model i s the fundam ental ro le p la y e d by firms in the determ ination o f the p r o d u c t io n and employment l e v e l s . More concretely we assume the fo llo w in g h y p o th e s is abo u t h o u se h olds b e h a v io u r : (i) They are n o t co nstra ine d in the goods m arket, w h ich means that t h e ir demand o f consumption CD^ is eq ual to t h e ir e x p o st consumption (C^_) •Two k in d s o f reasons may ju s t if y this assum p tio n . F i r s t we work a t a macroeconoraical le v e l, so CD^ in clu de s many s u b s t it u t e s : i f an age nt is r a tio n e d in one commodity, he can buy a s u b s t it u t e o f t h is commodity.

  This assunption state s that households* consumption d o e s n 't knew in p o r t a n t o s c i l l a t i o n s because o f the e x ist e n c e o f m aintenance programs ( l i k e unemployment com pensations, consumption h a b it s and accum ulated s a v in g .T h is assum ption is often used in the em p irical work (e g . in Kooiman and Kloek (1 9 8 0 and in Broer and S ieb eand (1 9 7 9 )) becau se o f the d i f f i c u l t i e s in the e s t im a t io n . In the p r e s e n t work d i f f e r e n t s p e c i f i c a t i o n s w i l l be checked fo r the consumption function (see se ctio n 3 . 3 . ) .

  whereis the e f f e c t i v e demand adressed to th e ir p rodu cts • F ollow in g Sneessens(1979) we co nsid er that y measures the inform ation that producers have about future demand. For y = 1 the p roducers know a c curately the average le v e l of demand (y = O) . For (y = 0) they have no in form ation about future demand. However in th is case and c o n tr a r ily to th is author, producers w i l l a n tic ip a t e the value o f the p a s t y e a r (Y ^_^) co rrected by a c o e f f i c i e n t y^ (y^ ^ 0) which may re p re se n t the average growth o f Y during p a s t p e r io d e s . The in c lu s io n of a co nstant term avoids t h a t in p e rio d s of growth the a n ticip atio n s were sy s t e m a tic a lly p e s s im is t ic (YKA^_ < YD^_) and in p eriods o f depression s y ste m a t ic a lly o p t i m is t ic (YKAt > YD t ) • (1) I t i n c l u d e s , b e s id e s CD^_, the gouvem m ent and e x t e r n a l demand which w i l l be s p e c i f i e d in the n e x t s e c t io n . ( i i ) T ak ing in con s i de ra ti on YKA^ and the p r o f i t a b l e p ro d u c tio n capacity (Y C ^f .) th at corresponds to the le v e l o f p ro du ction w h ich w o u ld maximize i t s p r o f i t s fo r the exp ected le v e l o f wages (w^) and p r i c e s (P ) , firms d e fin e the t arg e t le v e l o f production Y^_ as t (*) is form ally d e fin e d as :

  s the p ro d u c tio n fo n ctio n satispt fy in g the usual co nditio ns : F ' (N) > O , F " ( N ) < 0 ,* N b e in g the lab o u r f a c to r. ( i i i ) i f they are no t c o n str ain e d w ith re sp ect to l a b o u r , t h a t means i f F " 1 (Y ) < NS. ( .) , firms w i l l no t change the programme o f p r o d u c t io n .

  are co n str a in e d , F i (Y t ) > N S t ( .) , they w i l l d e fin e a new program ac co rding to a v a i l a b l i t i e s o f labour F ( N S ( . ) ) . Form ally, i f we c a ll Y * the target program o f p r o d u c t io n , we w i l l have :

For

  where A takes the value 1 i f F * (Y ) < NS and takes the value O, o th e rw ise. The j u s t i f i c a t i o n o f Equation (10) can be given as f o l l o w s . v a r ia b le (N ) is the le v e l o f employment th at w ould maximize f ir m s ' p r o f i t s ur.der a l l c o n s tr a in ts , i . e . YKA^, YC^ and Because of the e x is t e n c e of h ir in g and f ir i n g costs the e f f e c t i v e employment w i l l be in g e n e ra l d i f f e r e n t from N . The param eter A represents the speed o f adjustm ent between these two values. As A is lower, it is -more e xp e n siv e to a d ju s t employment (Smith (1 9 8 1 )) . The param eter A^ avoids that we have % system atically N^ < N^ during the p e rio d s o f growth of and the contrary during the p e rio d s o f d e crease. Equation (10) incorporates these a sp e c ts . In a d d it io n i t has the advantage of c o n sid erin g that the speed of adjustm ent A is n o t co nstan t and depends on the s it u a t io n in the labour market. I t st a t e s th a t A = 1 and Aj = O i f F that in case o f i n s u f f i c i e n c y of labour the firms w ould h i r e as much as p o s s ib l e .

  Scheme 1 il l u s t r a t e s the determ ination o f each regim e, c a l l e d , according to the usual terminology : Keynesian unemployment, c l a s s i c a l unemployment and rep ressed i n f l a t i o n .Regime (4) i s d i f f e r e n t from(3) because i t corresponds to d if f e r e n t a n t ic ip a t io n s .Sneessens (1979) has c a l l e d i t underconsumption regime. However as both s it u a t io n s correspond to the same o b serv ed values we p r e f e r to give them the same name : re p re sse d i n f l a t i o n .

( 1 )F

 1 Before p a s s in g to the s p e c ific a t io n o f the model we note once again that there is n o t a d iscrete sw itching from one regime to another : the regime in w hich the economy is at a certain p e r io d t depends on the bo ttle ne ck th at d efines the b a s i c (or exact) structu re o f the m odel. There are three k in d s o f bo ttle n e ck s ^ ^ :1) In the K eynesian regime, firms a n t ic ip a te to c o n s tr a in e d in the demand for p e r io d t , which d o e s n 't allow them to use a l l t h e ir p rod u ction c a p a c i t y / we remark producers are allow ed to be wrong in t h e i r a n t ic ip a t io n s However as we work w ith annual data these errors in the a n t ic ip a t io n s w i l l n o t be im portant (Y 5 1) because the firms have time to adap t t h e i r programs of p roduction to demand during the p e r io d t. In any way the form ulation o f the block of the demand mxjst account fo r such a p o s s i b i l i t y w hich we w i l l do (se ctio n 2 . 2 .1.) .2) In the c l a s s ic a l regime the bottleneck is the p r o f i t a b l e produ ction c a p a c ity , o r i g in a t e d by a too nig h level of re a l w a g e s. We d o n 't take endogenous investm ents w hich w ould in cre ase the number o f regim es. A t each p e r i o d o f time and fo r a ce rta in le v e l o f p r ic e s and w a g e s, p ro du ctio n capacity i s f i x e d b u t is unknown. Fourgeaud and M itc h el (1981) co nsider a fourth p o s s ib l e b o tt le n e c k which corresponds to the p h y s ic a l capacity o f p r o d u c t io n . We assume th at in vue of maintenance c o sts, the p r o f it a b l e and p h y s ic a l capa city w i l l be p r a t i c a l l y the same. Yt = F (N | (.)) + e4t hi = N S(.) in a l l Y i n regime o f repressed i n f l a t io n there is an i n s u f f i c i e n c y o f la b o u r . The employment is no t derived from the u s u a l "min c o n d it io n " becalose t h is im p lies th at firms go , each p e r io d t, to an "a b s t r a c t m ark et" and demand e x a c tly the labo u r they need. We co n sid er th at firms do no t a d j u s t , a t each p e r io d t , employment exactly to the needs o f p ro du ctio n because the t r a in in g and h i r i n g costs are no t considered in the p rod u ction function Surely the speed o f adjustment is n o t co nstant and depends on the s it u a t io n in the labour market. This e x p la in s the p r o d u c t iv it y cycle w hich has been e m p ir ic a lly e s t a b lis h e d .

( 1 )

 1 7) In MD. -Jn , f d 1 Ain CD. + 6 n Ain (Exc ) + d., Ain (---) + e = CDt + EXOfc + X -Y (1) T h is form ally means that h (Y ) ^ F_ ^(Y) , where h (Y ) i s the demand o f labour f o r p ro d u cin g Y. The f i r s t eq uation formations p ro d u c e rs' e x p e c t a tio n s according to what was reported in S ectio n 2 . 1 . Equation (24) i s an id e n t ity and gives t o t a l demand f o r dom estic goods and se rv ic e s YK^. Equation (25) i s the consumption function and i s b a s i c a l l y the one d e riv e d by Hendry and Von Ungem-S.tenberg (1979) an d adopted in Kooiman and Klock (1980) ( 15 . Equations (2 6 )-(2 9 ) form alize e x te r n a l tr a d e . The f i r s t two g iv e re sp e c tiv e ly exports (XD^) and imports (MD^) demand i . e . those e xp o rts and imports which w o uld be r e a l iz e d i f d i s e q u il i b r ia w ere n o t v e r i f i e d in the supply s id e o f the economy. Equations (28) and (29) tr a n s la t e the re p ercu s sio ns in the e x t e r n a l trade o f these d i s e q u i l i b r i a . The b e h a v io u r o f im ports is d i f f e r e n t from th at o f e x p o r t s .I t i s assumed t h a t imports {Equation (2 9 )) have an i n f i n i t e e l a s t i v i t y . At the w o rld p ric e i t is p o ss ib le to im port a l l the q u a n t i t i e s d e s ir e d . This assumption is coherent w ith the h y p o th esis o f non r a t io n in g o f households in goods market s ta t e d in Equation (25)The co n sid era tio n o f the variable YCt /Y i n Eq uation (28) can be e x p l a in e d in two w ays. F i r s t , i f firms work nearly a t f u l l capa city (the economy i s in a c l a s s i c a l regime or in it s neighbourhood) , a rise in r e a l wages w i l l imply a f a l l o f exports (c^ ^ 0 , c^. 0) . Dreze and M o d ig l ia n i (1981) p o i n t out th at the amplitude o f this deterioration w i l l be d i f f e r e n t i f firms accept some loss o f s a le s a n d /o r o f p r o fit s o r sc ra p . The accum ulated re a l sav ing was rep laced by the n o n la b o u r r e a l income because o f the a v a i l a b i l i t y o f data. The j u s t i f i c a t i o n o f the dunmy v a r ia b le is given in S ectio n 3 .

  tio n : y ( t , t -mct) = ot' (1 + a ,)t (1 + b ,) t mCt = from where Equation (30) i s d e riv e d . The param eters b 1 and a.1 ( b ' , a 1 ^ 0) re p re se n t the growth rates o f labo u r p r o d u c t iv i t y . The f i r s t param eter ( b 1) re fe rs to em bodied te ch n i c a l p ro gress and the seco nd one ( a 1) represents n o t em bodied t e c h n ic a l p r o g r e s s . The value o f mct d e fin e s the age o f the o l d e s t p r o f i t a b l e v in ta g e in the stock o f c a p i t a l and enters in the computation o f YC (Eq u atio n ( 3 1 ) ). One o f the main c h a r a c t e r is t ic s o f a Clay-Clay technology i s that labou r p r o d u c t iv it y over an equipment depends on the date o f the in s t a l l a t i o n o f t h is equipm ent. The stock o f c a p it a l co rre sp o n d to the sum o f heterogenous vin tages w ith d i f f e r e n t labour p r o d u c t i v i t i e s . We ^represent in a g e n e r ic a l way the p ro d u ctio n function by YC = F(NC) . We remark t h a t F(NC) i s n o t d i f f e r e n c i a b l e and th at the ca lc u la tio n o f YC = F(NC) o r NC = F * ( Y C )i s much more com plicated than in the case o f Putty-Putty p tio n fu n c t io n s . T h is is i l l u s t r a t e d in F ig ure 1, below : F ig u re 1 : THE NCNDERIVABILITY OF THE PRODUCTION FUNCTION YC The problem of the n o n d e riv a b ilit y of the p ro du ctio n fun ction w i l l be so lv ed by computing the d eriva tives o f a somooth approxim ation of th is function that is continuous and derivable (se ctio n 2 . 3 .2 .) -Equation (32) determines the maximum p r o f i t level o f employment (NC ) . The param eter a represents the rate o f growth o f c a p it a l produ c t iv i t y and in corp orates the absolescence (acinitted th at households are n o t c o n t ra in e d in the goods m arket, there is no s p i l l o v e r from the goods market and one can estim ate labour supply in a separate b lo c k . This assumption is n o t re s t r i c t i v e because even in i t s absence one can argue that h ouseh olds supply o f labour w i l l s t i l l alm ost be unchanged p ro v id ed they b e l i e v e th at the r a t io n in g w i l l n o t p e r s i s t in the future. Hence, the problem i s to e v a lu a te the lab o u r s u p p ly , i . e . the la bo u r a v a i l a b il it ie s in the economy NR. The d ir e c t replacem ent of NR by the s t a t i s t i c a l supply o f labour NRE^_, t h a t i s by the sum o f the employment and o f the unemployment, i s n o t p o s s ib l e because the two concepts are d if f e r e n t s A s t o c h a s t ic r e l a t io n was d e fin e d between these two v a r ia b le s (c f . below) . Equation (33) is taken from Rosen and Quandt (197 8) and one can consult t h e ir work f o r i t s d e riv a tio n Êquation (34) gives in a very sim ple way the r e l a t io n between NRt and NRE^ fo r the Portuguese case. For the years p r e c e d in g 1974 the ratio NRE/N R depends on the evolution o f the Portuguese em igrants (EMt ) d iv is e d by it s trend (EMfc) . For the other years such r a t i o (NRE/NR) i s a n o n l in e a r fun ction o f the rate o f unemployment r \ ^ ^ . This s p e c i f i c a t i o n accounts for the im portant role p l a y e d by the emigration in the labour market. Particularly, i t considers that in periods of inportant emigration, a part of the emigrants are discouraged workers i.e. they belong to NR but net to NRE (h e o r e t ic a l l y two aspects must be c o nsid ere d. On one h a n d N R ^.m u st be b i g g e r than NRE^ because o f the d isco uraging e f f e c t : NR^_ must in c l u d e the number o f p eo p le a c tu a lly w i l l i n g to work at p r e v a i l i n g c o n d itio n s b u t n o t n e c e s s a r il y l i s t e d as e it h e r employed o r lo o k in g fo r a jo b . On the o th er h an d one p a r t o f NRE^ is no t a v a ila b le becau se o f the f r i c t i o n a l unemployment. (2) We have n o t co nsid ere d the non labour income as e x p la n a to r y v a r i a b l e , b ecau se in o ur e stim atio ns it s c o e f f ic ie n t was n o t s i g n i f i c a n t . A new e stim a t io n o f the Rosen-Quandt model w ith american data (Romer (1 9 8 1 )) has shown the same r e s u l t s .

( 1 )

 1 ) will not b<* the same and as a consequence the estim ation w i l l be b ia s e d . The evaluation o f and of it s d e riv a tiv e s ^1 can in t ro d u c e under flow errors for la.? ge values o f P ( ^ * By this reason we have u sed the transform ation no ted xn s p e c if i c a t io n (55),, S u r e ly th is trans formation d o e s n ' t change the values of ¥ and o f i t s de ri va fci vos 3rd at the s ame time it avoids was t. of the un de r flow errors ^ • They are provoked by the p resence in and .L* V F* (see Appendix B) o f : (Y . ) p , j ~ 1/3. The computer gives an underflow e r r o r when i t evaluates this term no tw ith stan d in g the fac t that the value o f Y and ¥* is f i n i t e .

  ) are presented in Appendix B. They were computed taking into account the simultaneous character of the model. £•3.3. The. procedure oh Estimation By sirrple application o f logarithms we are now in position to write the model in the following form which is the one used for

  S3 + (^V X A /^X A m *o + ( * a / S a ) ut £o + ^ax UI = \ UT (69) * ( Ad/^WXd)UT7 Cp + 4 axa UTV 3P + ^ao UTV Tp + 1-4W UT = \ w UT (89) (^¿aa/^xad) utv z o + utv tû + l ~\ ut = ^ax ut (¿9) 3 £ |3 + ((^DA UT)a C*HA ut)a ' (^VSA) UT) u-rai = "*A ut (99)

  *a + ^wao ^pA -^oxaa ^px -^aoD *pa -^xad ^oA+ ^moei *oA + ^vaA da/^ia) ut ^6 + * (^ao/^ia) ut ^5 + ^ia utv =

  ) In Yfc, In YCt , In YK^_ and In YKA^ by their estim ations, computed in ( i i i ) , geting In Xfc. Imports (Equation (70)) are then estimated. (v) Finally we estimate Equation (74) after having replaced In NCt , In NKA^ and In NR^ by their estimation. The parameter b 1 is estimated by an iteration method, which means : the complete model is estimated for each value of b ' and we w i l l choose the value of the parameter b* which gives the minimum o f the product:

  Staallw ood (1 9 7 2 ), The author shows that for small values o f the parameter b 1 there is indeterminacy of the parameters (in p a rticu lar o f In a* and In (1 + a ')) of the model. So i t would be necessary to consider constraints in the model which would complicate the estimation, specially the computa tion of derivatives, which is alreacty' very tedious (see Appendix B) . In Appendix C we justify the choice of the minimum for P ('Relation (75)) as an optimization criterion.

  (i) B converges in probability to the true value BO (ii) / t (B -BO) converges in probability to N More e x p lic it y ly , Bcwden (1978) has pointed out the following So, in conclusion : our estimator is consistent. I t is less (2) He has also shown that the w ell known properties o f the two-stage least-squares are v e r ifie d i f f is not lin ear in B , but l in e a r in Z. As i t was observed in the introduction the main goal of the empirical implementation of the model with Portuguese data is to study the structural changes occured with the revolution of 2p r i l 1974.

w

  il l portray : a) constantly the Keynesian regime i f the rate of growth o f the anticipated demand (yka^) is systematically in fe r io r to yct # given by (76) and yr^ by (78) . b) a situation in which the capacity of production ( YC^_) and the production at fu ll employment ( YI^_) grew at the same-and constant rate (yct = yr^ = a + r) i f the two following conditions are s a t i s f i e d : bl : n rt = r + a 1 -1 b2 : 1 = a ' + b ' c) a balanced growth path, that is a situation where the bottlenecks play no role ( YKA^ = YC^ = YR_ = Y^_) i f , besides b) , the firms anticipate w il l the demand (y = 1) , i f yk^ = a + r and i f equilibrium ( YK = YC = YEj is v e r ifie d at the beginning of the growth path.

  the quite modest values of a* and b ') , they h ad, as a consequence a reduction of YC_ (indirect effect) . Hence the results show that the Portuguese Econony was at the beginning of 1974 in a situatio n of in su ffic ien cy o f labour (called repressed inflation) which provoked as an i n d i rect e ffe c t a pressure on production capacities. This situation could not last long. The a p r il 25th revolution joined with external factors (see above) have forced a new direction and the Economy enters in the classical regime (phase D) . Such result do e sn 't surprise i f one considers on the one hand the developments of section 2 . 4 , and on the other hand the situation of the Economy and the type of shocks : strong increase in labour supply and in real wages and a fa ll in in v e s t ments. After 1976 the remarkable decline in the real wage and the restrictions inposed to households consumption (OECD (1976)) have reversed the situation and a new phase starts (phase E) .

  Before 1974, about 22 % o f the exports and 12 % o f the imports came from the Previous Escudo Area (see, in appendix E, the evolution o f these values respectively represented by EXC and EXM) . The formulation of XD and MD in terms o f the usual variables -competivity, world and in te rio r demand-is not appropriate for the part of the external trade coming from this area d ) .

  (*) RESIt = (Z^-ZE^) / Z fc ; Z^ s observed value, ZEfc estimated value. The concerned variable is given by the procedure o f estimation (page 39 ) .
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  extended to models of bigger dimension. No parameter is fix e d a prio ri and only one ( b ') is estimated by an iteration procedure.The results obtained in the estimation of the model with Portuguese data are satisfyin g and they shed light an three points. F ir s t they i l l u s trate the in terest of estimating some not observed, v ariab les, like the fu ll employment production capacity the profitable production capacity and exports and inport.s demand. These variables influence the evolution of production and employment. Second, they show that the present model gives a sp ec ific interpretation of the structural changes in the Portuguese Economy occurred with the April 25th revolution. F in a lly , the results elucidate the advantage of checking, on a model with reduced dimension, the re strictive hypothesis of a constant structure generally assumed in operational macroeconome tri c models.The results would be inproved i f some developments had been carried out like the consideration of different consumption function accor ding to each regime, the consideration in an endogenous way o f investment and (or) inventories. However, under such conditions, the m ultiplication of the regimes risks to make the model lose its capacity to characterize, in a simple way, the evolution of the economy. The s t a t is t ic a l d i f f i c u l t i e s , specially concerning unvoluntary inventories, also constitue an obstacle to such developments. In the Portuguese case these d if f ic u l t ie s are conside rably increased because of the particular insufficiency o f data.

  THE MINIMUM K)R P AS OPTIMIZATICN CRITERIONAs it is noted in the text the parameter b ' is estimated by an iteration method. In this appendix we justify the choice of the mininun for P (Equation (75)) as an optimization criterion.The difficulties in the estimation of the parameter b ' are related to the presence of the parameter b' in three behaviour equations : (66) , (69) and (74).So, the present problem^under a general foimalizaticn, is to maximize the likelihood function of f 2 are nonlinear functions of the parameters 0, 0^ and ©2 ; , Y2, and £2 are T-conponent vectors with the usual meaning.

  L = constant -| In a2 -j In o2 --L E (Yt -£,)2 -

  show that, in case of o.j = a2 = a the minimum for (minimum for S was used in the estimation of the present model with French data(Vilares (1981)) and in Smallwood (1972) (1) .

  ) the parameter b ' is constant for each optimisation o f ¥ (see belo w ).

			We transform equation (54) as :
	(55)	YL ^t = Yot I h rr* + 'TT* + (1T7* J p r Yi t ? Y2t p Y3t p i l L ot ot ot
	where Y		= min | Y	|	j = 1 ,2 ,3
		°	j	3
			I t is clear that :
				Y jt
				-J--	> 1» j = 1,3
				ot
			As P < o	
			Y (__-. ) + ( _ -_) Y , I t XP , 2 1 NP [	Y + (__-) , 3t %P 1 n 1 p = 1
				ot	ot	ot
	and the p r o o f is complete.
			T h is approximation im plies that p must, be large enough in
	order to gee A i -1, otherwi.se we w il l have sy ste m a tic ally YL. > Y ^ + e . ^ t t. ot t

  disecfuilibrium after 1974. I t is coherent with what we have noted in section 2 . 2 . 1 . Since the Economy was at the beginning of 1974 near the c la s s ic a l regime a rise in real wages has provoked in respect to the p o te n tia l values XD and MD a fa ll in exports (X < XD) and a rise in imports (MD > M) . After 1976 the abrupt augmentation in Yc^ has reversed the situ a tio n . I t is useful to note that the only formalization of the external trade in terms of the usual variables o f competivity : PEX/PET for XD^ ; and PIM/PY for MD^ ; explains a quite modest part of the evolution o f external trade in this period. These aspects are schown in Table 5. Figure 4 illu s tr a te s the

v case of the e^qports.

  One must note the remarkable stablity of the results. They don't question the v alidity o f the comments made in section 3 .2 . the selected results are these o f Model A.

		Table 1 -PARAMETERS					
	e 1	0,972	The presence o f the dummy variable C^_ in the consumption function is e asily (0,012) cl 1,93 (0,91) (*) In (1+a ') 0 ,0 0 4 7 (0 ,0 023 )
	e2	0 ,7 6 6	ju s t ifie d i f one thinks that during the period 1974-76 the rise of real (0,213) c2 0 ,4 9 5 (0,231) (*) In a ' 0 ,9 6 3 (0 ,4 3 1 )
	e3	0 ,0 7 7	wages has exceptionally encouraged consumption. However i f one do esn 't (0,012) dl 0 ,9 9 (0,48) (*) c3 1,16 (0 ,4 1 )
	e4	0 ,276	consider this variable (models A^, A^ and A^) the main results rest funda d2 0 ,3 71 (0,108) (*) c4 2 7 ,6 (1 2,6)
	e5	0 ,0 0 9	mentally unchanged this confirms what was noted in section 2 . 4 . : the model (0,004) d3 -0,214 (0,113) (*) c5 -0,169 (0 ,0 8 )
	gi	-0,004	is general enough for portraying different situations without the help of (0,003) Y 1,03 (0,452) A 0 ,0 8 5 (0 ,0 2 3 )
	g2	0 ,7 3 7	the usual dummy v ariables. (0,019) *1	0 ,0 0 2 4	(0,001)	Al	0 ,9 1 5	(0 ,4 2 )
	g3	0 ,2 8 7	(0 ,1 3 )	In ( 1+a) -0,0305	(0,0108)	b '	0,041	( * *)
	g4	-0,07	4) Finally a general remark with a double sense. (0,03) Ina 2 ,4 2 (0,89)	
	g5	0 ,0 5 4	F ir st i t is clear that all the results are conditionned by the (0,02)
			quality of the data which in the Portuguese case is constantly called in
			question (Appendix E) . However as we work at a very aggregate level (a l l
	Notes *0 These standard errors are the economy except the Public Administration) we believe that the po ssible o f the parameters Y cl, Ye2, -Ydl, respectively (see page 35 ) .
			inperfection in the data w il l only affect the intensity but not the nature
			of the d iseq uilibria :				
			Second the quite good performances of the model must not hide the
			fact that the Portuguese revolution of 25 April 1974, like other social
			mouvements of this type, induces in the economic activity a lot of aspects
			of a qualitative nature that no model can contemplate.	

Table 2

 2 

		-RELATIVE FESIDUALS RESIt (*)		
	T	RESI	RESE	KÉS3	RES4	RES5
	55	-0,03555	0,02647	0,00686	0.02963	-0.00619
	56	-0,02256	0,01436	-0.00697	0.00863	0.00163
	57	-0,01102	-0,00102	-0,02319	-0.03145	-0.00125
	58	0,01452	0,02532	0.03098	0.01812	0.02448
	59 60 61	0,03150 0,01171 0,01229	0,01646 -0,00573 0,06891	0 . 0 0 1 0 0 0,01030 0,00096	-0.15484 0.02868 -0.00333	0.02661 -0.00560 0.00851
	62	0,00781	-0,06056	-0.00486	0.02649	0.00881
	63	0,00998	0,03544	0.02619	-0.05190	0.01159
	64	-0,00587	-0.03945	-0.02310	0.17232	0.00369
	65	-0,00529	0,00277	-0,0073?	0.00605	0.00286
	66	0,00191	-0,00390	0,00166	0.04499	0.00525
	67	-0,00150	-0,06402	-0.01242	-0.03922	-0.00969
	68	-0,01075	0,08190	0,02429	-0.07367	-0.00764
	69	-0,01430	-0,02449	-0,02170	-0.06789	-0.02180
	70	0,00571	-0,06120	-0,03000	-0.07755	-0.00122
	71	0,01152	0,01394	-0.00070	0.06198	-0.01345
	72	0,01318	-0,07580	-0.00358	0.15625	-0.02109
	73	0,00180	-0,00445	0.02150	-0,05506	-0.03968
	74	-0,01295	0,00672	0.00241	-0.00391	-0.02360
	75	-0,00453	0,00432	-0.04130	-0.01462	-0.01132
	76	-0,01794	-0,01113	0.01367	-0.11488	0.00456
	77	-0,00025	0,04058	0,02430	-0.00702	-0.00585
	78	0,01149	0,01367	0.00863	0.00916	-0.00572
	79	0,00661	-0,01737	-0.00836	0.06187	-0.0 0584

Table 68

 68 

	69	70

FIGURE 5 -RELATIVE RESIDUALS OBTAINED IN THE ESTIMATIONS FOR Y and N 1 9 5 5 5 6 (1) The 57 55 53 60 p lo t t e d values are RES5, given in Table m u lt ip lie d by 100.

Table 3 -

 3 ALTERNATIVE SPECIFICATIONS FOR CONSUMPTION AND LABOUR SUPPLY FUNCTIONS (Equations (58) and (5 9 ))

	RESULTS			Parameters			Sum of the squares of the residuals SS^Regimes (y ears)* *
	MODEL ( X)	a <%)	a ' (%)	b ' (%)	A	Y	C3	SSI ( E Q .(58))	SS2 ( E Q .(59))	SS3 ( E Q .(66))	SS4 ( E Q .(69))	SS5 (EQ. (74))	R	C
	Al	-2,8 (1,1)	0 ,5 (0.2)	4	0 ,0 7 9 (0.029)	1 (0 .44 )	1,03 (0.54)	0 ,0 0 4 9	0 ,0 4 0 7	0 ,0 1 0 7	0 ,1282	0 ,0 0 5	73	5 7 , 60 74-76
	A2	-2,9 (1.12)	0 ,6 (0.2)	4. 1	0 ,0 8 (0.031)	1,038 (0 .4 4 )	1 ,4 8 (0 .58)	0 ,0 0 4 9	--	0 ,0 1 0 5	0 ,1 1 6 9	0 ,0 0 4 4	73	55, 57, 60-61 74-76
	A	-3 (1.1)	0 ,5 (0.2)	4. 1	0 ,0 8 4 9 (0.023)	1,03 (0 .45 )	1,16 (0 .41 )	0 ,0 0 4 9	0 ,0 3 6 5	0,0082	0 ,1 2 8 4	0 ,0 0 5 3	73	6 0 , 74-76
	A3	-2,8 (1. 1)	0 ,5 (0.21)	4	0 ,0 8 1 (0.028)	1 (0 .43 )	1 ,056 (0.54)	0 ,0 0 5 3	0 ,0 4 0 7	0 ,010 2	0 ,1 2 7	0 ,0 0 6 4	73	57, 60 74-76
	A4	-2,8 (1.12)	0 ,5 (0.22)	4	0 ,0 8 1 (0.028)	1 (0.43)	1 ,057 (0.54)	0 ,0 051	0 ,0 4 0 7	0 ,0 1 0 2	0 ,1 2 7	0,0 06 5	73	5 7 , 60 74-76
	Notes : * The results given in the text are those of model A. The other models are derived from this : model Al : C = 0 ,V t
	(Equation (													

Table 4 -

 4 BLOCK PRODUCTION 

	T 55	YKA 50172,3	YK 50004,9	YC 52421,3	YR 52436,2	YE 50172,3
	56	53297,9	53083,4	55325,4	55524,5	53297,9
	57 58	56585,3 54435,8	56334,3 54334,0	57226,7 60530,4	58167,1 61691,2	56505,3 54435,8
	59	59196,5	58960,4	63866,9	65924,9	59196,5
	60 61	66600,1 65561,9	66201,6 65398,9	64626,5 6942*,3	69694,4 75225,6	64626,5 65561.9
	62	69807,1	69508,4	74572,0	80559,7	69807,1
	63	71847,1	71602,3	81024,0	85160,0	71047,1
	64 65	80307,0 85085,5	79906,1 84671,7	85060,3 90123,3	89599,6 94205,5	00307,0 85005.5
	66	87298,6	87002,9	95419,7	98768,1	07290,6
	67	94563,1	94110,1	100224,2	103202,0	94563,1
	68	98079,3	97698,9	107699,9	109630,7	90079.3
	69 70 71	105621,7 116944,7 121828,2	105210,0 116221,5 121274.1	113989.0 121362,4 127479,6	114348,3 121750,0 129130,5	105621,7 116944,7 121020,2
	72	131843,3	131205,9	134405,8	136005,1	131043,3
	73	150486,2	149497,3	144011,6	143956,5	143956,5
	74	152001,2	151488,0	148087,4	153336,6	140007,4
	75	145915,2	145648,5	142479,6	168859,9	142479,6
	76 77	147843,5 147304.0	147139,2 146830,4	1413b3,6 153388,8	177535,1 183058,3	141353,6 147304,0
	78	153506,8	153064,8	169326,7	109123,1	153506,0
	79	160857,2	160287,0	184533,1	194669,5	160057,2

Table 5 -

 5 EXTERNAL TRADE

	T 55 56 57 58 59 60 61 62 63 64 65 66 67 68	XD 10333,3 11294,9 13467,4 14447,3 13571,4 13974,9 16319.4 20897,6 27899,2 31278,8 35162,1 34671,2 15419,6 12278,4	XE 10133,5 11976,2 13615,2 15732,0 21427,0 36007,9 35940,0 31945,2 28583,2 17155,4 13538,3 14770,4 13526,4 11173.7	X 10443,0 11271,0 11611,0 13776,0 12790,0 13938,0 16160.0 16309,0 28757,0 33450,0 33474,0 34649,0 25888,0 13570,0	20461.1 30930.2 25952.8 25238.0 20134.5 17567.8 20153.6 14114.2 15320.4 13777,9 12915.5 13961.4 11810.4 M D 9853,9	ME
	69 70 71 72 73 74 75 76 77 78 79	36013,9 35255,8 34665,9 37638,7 47953,4 41635,4 37033,8 37796,6 35987,0 38434,7 43640,1	36779,4 36508,4 34922,4 37239,7 48511,6 38908,4 33193,1 36473,3 34888,3 39339,2 47452,3	34441,0 33881,0 37230.0 44136,0 45980,0 38757,0 32715,0 32715,0 34645,0 39703,0 50582,0	37852.4 44859.2 39623.7 48805.7 58007.5 57803,1 43457.8 52297.3 56681.3 53657.9 53423.5	

(1) The estimated value o f a given variable Z is represented by ZE (se e , in Table

2

, the relative residuals) .

Table 8
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	.. " *" ■ ■	-THE DATA (1)				
	year	Y	EXO	CONSO	X	M	E Q
	1953						

Table 11 -

 11 THE DATA( 1) 

	year	DI	W	FNS	EM	REM
	1^53	50392.	7.	31881.	40.	

.

. The method of estimation

.4 . Structural change and disequilibrium

M 12685,5 11624,8 14619,9 13512,5 16655,0 15774,7 14913,0 15135,4 14641,3 15881,5 17124,6 17746,8 20046,3 16742,7 19206,9 22571,6 20169,3 20584,8 27454,1 24126,2 30243,6 29259,7 31240,9 30217,6 29632,0 35207,6 36957,6 34777,8 41801,6 44275,8 45257,0 51252,5 49782,5 46153,3 53972,9 54886,6 57877,6 64313,2 65079,8 64670,5 51418,6 46001,1 45846,2 53561,6 59281,9 57417,7 54992,8 54047,3 55826,5 54012,0

8 5 1 1 .

LIST OF VARIABLES

All the values are at 1963 prices and in millions of escudos. 

In this appendix we compute the derivatives of the functions Y given in Equation ( 53). As in the optimisation the DFP algorithm^ tiras employed the calculation of the first partiâLderivatives is sufficient.

If we call :

where Y1t is given by (6 0 ),Y2t by ( 62)~( 63), Yjt by ( 64)-( 65) and P is a négatif integer.

We can write :

where Ft = (F1t) ? and YLt = In Y

The vector of the parameters of optimisation x is considered in the following order :

x(5) =-y ¿2

x(9) = In o.

x(3) = y c2

x ( 6) -**y d3

x(10) = In 0 + a ')

Under these circumstances, we have : 1) We have used the optimisation pvograrme GQOPT from the University of Princeton (U.S. A.).

and the computation of the derivatives can be done as follows

The computation of ( 7) is easy.

Where Z (i,t ) represents the observation t of the explanatory variable i that is the variable corresponding to the paramétré x ( i ) .

So,we will have :

3 F -i--1

P"1

The structure of this appendix is as follows. First there are made some remarks about the accounting framework and there it is showed the data used in the estimations.

As there were, often, different and partial contradictory sources, the adopted principle was to select the source with the most data. For the missing years another source was chosen. I f the two sources were not comparable, we have used the rates of growth of this second source. Where such has happend the respective source is preceded by the word "from". \

\ I

The sources which do not belong to the references given in the text are shown at the end of this appendix. They are quoted by a number enclosed into a right parenthesis (£ ] ) .

The accounting framework

The Portuguese accounting system is the "foimer system of national accounts of OECD countries" : the insufficiencies in official data are related in most of the studies about the Portuguese economy (see, in particular, OECD (1976)). .

So, they only will be refered in the case of a complete lack of data.

We do three particular remarks about the accounting framework.

The first one concerns the block of employment. In order to account for the fact that the discouraging factor plays essentially for the wage earners, Equation ( 58) was estimated under the form. NRI^ : total wage earners labour supply.

The labour simply for the endogenous sectors NR is computed afterwards.

The second remark respects E(v), i.e . the gross fixed capital formation in transports, machinery and equipment. The data concern the total of the economy.

They include also the Public Administration E^ (v). We have preced in this way because E.j(v) is only available for the period 1958-1975 and, in this period E1 (v) is a modest part of E (v ).

( 1) Official data in employment are "very heterogenous and partially contradictory" (OCDE (1977), p. 11) concerning unenployment the problem is still more complicated since there are no available data (at least as much as we know) for the years preceding 1974, except for the census (1950, 1960 and 1970). where sF^^. is the exchange rate of the money of the country i in terms of the French franc and the country number 3 is USA (see above).

After having defined these variables (PET and DW) it becomes easy to justify why the exports and inports demand from the Previous Escudo Area are considered as exogenous (see page 5 0 ). First the rates of change do not play any competitive role.

Second the only available data concerns x! called EXC in this Appendix

(1) They were choosed because their inportance for the Portuguese external trade and the availablity of data. Most of these data (Q .