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Macrorational models have been the object of intensive em
Pirical investigation. '

Approaches of varying complexity have beénﬁzdeveloped for
that purpose. - ’

They will be used in +this paper to assess whether abstract
models of this kind can be used to depict the Italian econg
my.

The answer is, on the whole,positive,a rather surprising
result,since it was generally believed that neoclassical
models could not be used 1o explain the behaviour of such
an economy,because of oliébpdlistic"market structures and
of price rigidities.

A possible explanétion is that during periods of rapidly
rising prices -as was the case in Italy in the 1970s - nom
inal price rigidities tend to fade away, restoring the ef
fectiveness of market forces.

The empirical investigation deals with a relatively long
time period,spanning from 1960 to 1879, in which can be dis
tinguished:

- the 1960-1969 subperiod,with relatively stable prices
and rapidly growing output;

~ the 1970-1979 subperiod,with rapidly growing prices and
slow rate of growth of output,

The overall model fit is very good. If estimated using
data from the first decade only ,however, the quality of fit

declines.On the whole the neoclassical elements of the mod




el,connected with the Imoas supply curve,seemn to be stronger
b

in the 19708 than in the 1960s.

T. Sargent (1973,1976),T. Sargent and N. Wallace (1975,
1976),R. Barro (1976),R. Barro and S.Fisher (1976) and oth
ers have investigated the economic policy ineffectiveness
proposition with the help of relatively simple models, based
on the juxtaposition of a supply curve relationship {which
incorporates the Natural Rate of Unemployment hypothesis),of
a demand side relationship (éometimes labelled equilibrium
price- relationship) and of a relationship describing the for
matioﬁ of Rational Expectations.(1)

We shall investigate two variants of this model:II-1 and
I1-2.

TI-1 éonsider the following model,which includes the follow

ing relationship.
Aggregate Supply Relationship.

1) y= or By o V(R BY) ¥ gy s

Bguilibrium Prices Relationship (Aggregate Demand

(1) A byproduct of macrorational models is the "economic pol

icy ineffectiveness proposition",which states that systemaig.c
(.and thus anticipated) economic policy measures (events) o

not influence output; they influence only prices.Unsystemati:'
(and thus wnanticipated) economic events only influence out

put, bringing about deviation from its equilibrium path.

Relationship).
2) Pt= AM

'I:+ BZ'I;+ C + uzt ! where

M £ = money supply,

Zt = vector of predetermined variables that influence prices,
P, = prices,

P‘_’t = anticipated (expected) prices,

y £ = real output.

The aggregate supply relationship 1) incorporates the Nat
ural Rate of Unemployment hypothesis about the behaviour of
economic agents: unexpected increases in +the general price
level raise supply because economic agents erroneously inter
pret such increases as increases in the relative price of the
goods they are supplying,and they usually receive information
about the price of vthe ir own goods faster than about the gen
eral price ievel.As a consequence, unanticipated increases in
the inflation rate have an expansionary effect on output,
raising its rate of growth above the trend rate.

The price level (sometimes labelled aggregate demand) Te
lationship is a standard reduced form for the price level,
which connects prices to money supply and to other stimuli.

- x% = E(x_t/e_b_.]) = value of x_, the public expects to- pre

vail at time +3 !
- 9t_1 = set of observations on variables dated t-1 and ear
lier,at the disposal of the public and of the Govermment at
time %3
- E(*) = mathematical expectations operator.

Expectations mrmation Relationship .

We assume thas economic agerits believe price determmation to be



explained by equation 2).Taking expectations of eq.2),we ob
tain the price expectations formation relationship.

= PO = (2)
3) E(P, /8, {) = P = AMS + B2 + C .

Equations 1), 2) and 3) constitute  the first model
that shall be investigated empiriecally,

T, Sargent (1973),T. Sargent and N. Wallace (1975) and R.
Shiller (1978) have developed a slightly different model,
in which the IS-IM framework is used to &ccount: explicitly
for “the determinants of aggregate demand.

I1-2 Consider the following model:

Aggregate Supply | Relationship.

1) Y= O Bynt+ y(P_t- P%) .

IS, Relationship (or Ageregate D emand Schedule)w

4) Yy = b1+ bzrt+ b32t+ Uy

IM. Relationship (or Portfolio Balance §chedule).

5) M= Pit+ OVt CoT+ Upg o where
Ty = interest rate.

We have here a three equations model in Yyr Ty and Pt'
Solving the model for Pt,we obtain the following reduced

form:

(2) We assume that

E(u,, /6, 4) = 0.

Sargent and Wallace (19‘76),1).:170\, pointed out +that ".... the
Rational Expectations hypothesis does not require that peg
plest expectations equal conditional expectations,only * that
they equal conditional expectations plus what may ‘be a very
large randon term (random with regard to the conditioning
information)"®

-5 =
2') P,= J(a+ By .) + JyPo%+ Jwb,+ Jwb.Z, + Jw b2 b\
_1: et % 1 3% <, +*
2 -1 -
+ Jw u3t_ E;utl.t" w u1 't.)’ where

<y
i}

' c1 \-1 Cq1 |1 C1 | -1
1o e — 1" = 1 .
[”( N 2“2) TD2"2] [r+wb202] ’
c
w = (1 +b2-1—)_1.
2

Equation 2') can be rewritten as:

2") P.= AMy+ B'Z,+ D'PY + C' + uy,. .

Equation 2") is analogous to the Price equation - (aggregate
demand reduced form) 2) of the previous model.

Price Expectations Relationship:

We assume economic agents believe price formation to be ex
plained by equation 2").Taking expectations of Pt,condition

al on information available at time t-1,we obtain:

b2
Jw 22 M
. I(a+By ) Jub 29 WSt Jwhb,
6) P = <+ + +
t 1 -3y T -39 1T -Jdy T-J7
Al B! o
e e S e R S Y

Equations 1), 2") and 6) constitute an additional model,

(3) It Zt is a vector such that

Zt= (Z‘lt Z2t)’ where
Z1 is a subvector of lagged variables,such that

o _

2% = Zqg o
equation 6) could be rewritten as: 'b2

J Jwb_22° j—= MO

. .(0'.-? B ynt't'whaz‘t) . 1%2% . Jw o M'b JWb1
t T =33 1 -Jy T-3dy t7-3y°

This approach shall be followed in the empirical investiga
tion below. :




That has been tested empirically.

In both models,subtracting from the price determination

relationship the corresponding price expectations relatiorl
ship,we obtain an equation of the form:

7 (Pt- P%) = A(M_t— M%) + B(Zt-— ch) U

It explains the behaviour of unanticipated prices in terms of
unanticipated stimuli.Subtituting in equation 1), we obtain

the Lucas supply curve “reduced",

8) Y= a+3ynt+ y[A(Mt- M?t) + B(Zt— Z%)]+ (u1t+ ru7t).

It illustrates how unanticipated stimuli 'br:ing about output
deviations from trend.Anticipated stimuli are here assumed
not to exert any effect on output.Reduced form 8) has been
used 1o measure th:a relevence of the "economic policy ineffec
tiveness proposition" once . equation 1) has been used
to assess its validity,since,as has been shown by T. Sar
gent (1976,b),relationships of this kind are compatible‘ with

non neutral interpretations.

II-3 The following-equations will be estimated:

Rational Expectations Relationship.

= PO — [ A
E(P_b /0 t_1) =P§ = F(Mt,Z_t, constant term).
It is obtained by regressing current prices on M°,Z%.and a
constant, i.e. as least squares forecasts of the random vari

able Pt,based on information available at time to(4)Ita-should

(4) P is the fitted value of the following relationship, es

timated by 0LS: . .
= Z29 =P - K
) Pt AMt+B t+C+u3't P%_Pt uB,t,or of
6') P U o B o4 c!? P
£ T M et T T Yey Py Py Uy
Current prices are used as a proxy for unobservable price

Be noticed that' it can be interpreted either as

d

P%:AM%+BZ%+C, or as

Po = Ao o B_go, S (5)

t~ 73D .Y 77 ‘s T T
If the instrumental variables approach. to
pectations estimation is replaced by non linear

equations approaches,this is no longer the case,

Price Determination Relationshiy.

2) Pt= AMt+ th+ C + Uy -

" - 1 17 1po : T
2n) Pt AMt+BZt+DPt+C'+u2"t.

equation 3):

equation 6):

Rational Ex

simultaneous

Aggregate Supply Relationship (Lucas Supply Curve).

1)y ey Bynt+ y(Be= PY) + u,, . We assume that

E(u1t/6t_1) =0,

Price Forecast Error Equations (Unanticipated Prices).

—_ po) = — Mo . — 70
7) (B~ B3) AQM - M3) +-B(Z, z3) + u
or,alternatively:

Tt °?

7') Pi= Py o+ AQM- M) + B(Z,- z3) + LI

Prices will be equal to anticipated prices if economic policy

(Suite of note (4) ) °... expectations.: - ;In other words,

Py = E@y /64 )

is the prediction from a least squares regression of P on
6,_4-As a consequence, Uy and Ug, 4 are least squares resid

ual vectors,orthogonal to 61:-1 by construction.

(5) It should be noticed that if D' g 1,equation 6) becomes

indeterminate,




stimuli are correctly anticipated.Price forecast errors are

associated with ‘economic stimuli forecast errors.

TLucas Supply Curvé Reduced.

8) yy= o+ Byt y[A(M{ M3) + B(Z- ZS’G)] GO Sy

It'can be estimated by means of non linear leas%t squares. Al
ternatively,the following relationship has been estimated dy

means of linear approaches:

= - 0 - o}
8') y=o+ Bygr vy Qs M) + 7, (2 29) + (wypr Yupy)

ITI- 1 The Data.

We assume that

)L, where

Zg= Wny Beq 24 Put iy Py

2y Uy Bot)s Zog™ (Og Fue)'

Mt = gquarterly rate of growth of thg money supply;(s)

ey = quarterly rate of growth of the velume of exports. This
index is assumed %o take-.into account the demand of the
vRest of the World" for Italian goods.

P .= quarterly rate of growth of import prices in domestic

mt
currency. (Tmport prices,expressed in foreign currencies

(6) The quarterly rate of growth of the variable Xy is given
X, - X
by - tx t-4 .
t-4

multiplied by the Lira exchange rate with these currencies).
This index takes imbo:.account exchange ratbe devaluations.(7)

+ quarterly rate of growth of consumer prices;(a)
Ty

Hd
]

quarterly rate of growth of Italian industrial output;
Y= trend rate of growth of industrial output.

In the invest%gations below we have assumed that either
3
Yat =0 Vgoqr OF  Ypp = by .o
=1
These assumptions have been made on the basis of the auto

regressive structure of the Vy time series.(g)

(7) Pmt coefficients quantify foreign price effects.Three ba

sic channels of influence are .usually " idérfified, through
which an external price inctrease can affect doméstic “infla
tion and economiec activity: -
~ the trade balance effect, which
demand,output and "~the price level;
- the overall balance of payments effect,which raises inter
national currency reserves,the morietary base and thus outpd%
and prices; .

—~ the direct cdst effect, which leads to higher prices and
lower output insofar as imports enter production functions
aqd.higher import prices raise productivn costs.If the coef
ficient of Ppt is positive in the output relationship, the
first two effects dominate this direct cost effect; if the
Ppt coefficient is negative,the direct cost effect is domi

nant.This coefficient turns out to be positive in our
tigations .

raises exports, aggregate

inves

(8) No quarterly data are available for the .~general -’ price
level, or GNP deflator.

(9) The ¥, time series can be represented : either by a first
order or ' by a third order autoregression:Over the 1960.I-
1979.IV time period, we obtain the following estimates:
y = 0079 y . y = 0085 +G‘l_3-3r "O 28
t X ‘t—1 + ¥ e e . Yy - .
10,19 {6.89),,t 6792 (-2.27 -3
S.E.=0.052;D.W=1,81;D.h.=-037. . 5.E.=0,050;D.W=213;Dh=2. 69.
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Additional estimations have been performed, in which pub
.. R ic - — and
lic deb: (outstanding) in the hands of the public DBt

i i .The
Government expenditures —DGt_ have been included in Zt y

do not exert any significant effect and have been dropped in

the estimation below.The fit is not affected by their remoy
al. (10)

ITI-2 The Quantification of Rational Expectations:

Anticipations of the public about the behaviour of a given

i are
economic policy variable x_t (an element of vector Zt)
proxied in' two ways: .

' as a moving average of this wvery variable, spanning over
four time periods;

: as the fitted value of a regression (by OLS) of this var
iable on its own past values.

MA . (Moving Average):

. 1/4ix L(11)
R e A A

. . . ]
(16) DR, was assumed to include Treasury Bll]i a;ibﬁl(ilgzciz;
tor Assets not purchased by the Bank of Itg %.nds 1o Sector
Assets lump together Government a.,ssets anl : o ot mo thoe
behalf of the Treasury and of various Local . A8

i d to ©te
aggregate are added Postal Savings, DGy was. assu.t;; Ly
the year to year change -on a quarterl_y baSlS-: 3 Sto i 1
ment expenditure per unit of the labour force. - de

approach (1976) was used here).

(11) th_.‘l = (x'h—‘] E S Xt_3 Xt_4) ?

. ' and 2 3
6y ¢ is composed of zt_1,zt_2,zt_3 -4

x, is an element of Zt .

- 11 -

0A ('Own Autoregression):

E (xt / ;zpt_1) =x= 1 (L)xt ,(12) where

it is assumed that X, can e represented by the
sponding time series:

x_t=i.(L) + e

corre

£ = )'O"- ,11 x_t‘_1+ 2.2xt_2+ cee + 8 -
x?t is the anticipated value of x

about it,at time t-1, ¥

:,';_1 is the information set of the pub

lic about Xyo The idea is that individuals derive anticipa

tions about the (unobserved) current value of X, by looking

at its own.past value,

Unanticipated stimuli are obtained as:

Xym X§ = X~ 1/4 i X 4 o and as:
i=1

Xy x§ = Xy~ Z(L)x_b = e% .

I1I-3 Ewpiricel Findings Based on Quarterly Data from

_____ 1960, 1-1979. IV,

Estimations are performed over the three time periods:

1960, I° quar‘ber to 1979, IV°quarter;

1960,I° quarter to 1969, IV® quarter;

1970,1° quarter to 1979, IV° quarter.
a) Price Expectations Table (I)

Po - o o : . ._A'._ B ¢
3)-_‘::* A+ BEL 4 C = v g+ D7 %% * 77 = 6).|

(12) We accept here the conclusions of ' McCallum (1979)

EJ Bomhoff (1980) about the :l’mplausi'bility of stable econ
omic policy behavicur rules. Indeed because’of flexible ex
change rates the hypothesis of a "normal"™ rate of mone§

growth has to be rejected. Money growth and the growth of

other stimuli are,as suggested by Bomhoff ,more’ or less noisy
random processes.

and

_b,conditional on information -
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TABLE I
E'P Fly

C.+u s PO =P, -~-1u o
3) P, =8, Mg + 8, e} + 8, Bo, + E Py *+ Py +Cruge i B + 34
PO

Pt'uGt .

Po

n
+ T-D7

D7

!
a3m
7D

[]
dbet

[+]
a!1Mt
o7 t 1797

6 P, =

DW inkSh
OA

1.40 MA

1.7

1.70 OA
1.80 MA
1.93 O0A

period.
have not been

SE
0.78 0.012 2.33 Ma

0.94 0.016
0.95 0,014
0,92 0.017
0,92 0.017
0.87 0.006
e regression is smaller

Y= C¥41 * ¥4 0t V4
I-1979.IV time

80 04

.
°

DW AdhSH
1,45 MA
1.93 MA
1.97 OA
1.25 MA*
1,29 0A

1

T -1
SE
015

er of the expected inflation rat
IV time period than in the 1970.

Chow tests show that the coefficients of this regression -

yﬁt = %4
stable over the two time periods.

§2

0.92 0,017
0.92 0.017
0.78 0,008
0.80 0,007

"0.95 0

in the 1960,I-1969.

1960.I-1 979.IV 0.94 0.016
1970.I-1979. IV

# The explanatory pow

0LS Estimates

1960.I-1969. IV
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The empirical findings can be alternatively interpreted in
terms of price equations 2)or 2v),

They support the Rational Expectations hypothesis. The

quality of fit seems to be lower if anticipated stimuli are

measured as moving averages,GW.A.).Autocorrelation of resid

uals is low,as should be the case following the Rational Ex
rectations hypothesis (since lagged prices are included

the information set),but for stimuli of the

1960,1I.-1969,1IV
period, if the trend rate of growth of output, y t,is proxied
vy y. .. (13 "
t-1°

Autocorrelation of residuals seems on the whole
to be lower, if anticipated stimuli are

in

measured as fitted
values of their own autoregressions (0.4.).

Trend rate of
growth of output

,xnt,which appears in the information set of
the public, has been proxied either by y%in;or'by'i=1ci yt_f
There are no differences in the corresponding price

expecta
tions,but for the 1960,1-1969,IV time period.(14)

(13) If lagged values of Py - the rate of growth of prices -
are not included in the information set,antocorrelation of
residuals becomes severe,but,as shown by T.Sargent (1979),p.
‘331,this is not in contradiction with the Rational Expecta
tions. Serial coayalqtion of residuals damages +the Rational
Expectations orthogonality hypcthesis only if Iagged deperdent
variables are included in the information set.

The model has been tested for various specifications of
the information set,in particular with an information
that includes anticipated values of public debt issues in the
hands of the public -DB, - ang Government expenditure - DGy~
The latter éxXperiments 46 not improve ;howéver, the quality of
the fit,and have not been included here. ‘

set

(14) The rate of grow
Seems to play a
expectations, W

th of output of the previous quarter
relevant role in the determination of price

€ can consider it as an excess demand Proxy,
which influences ‘price expectations of suppliérs.
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(15)

b) Price Determination Fquations.

2) Po= AM .+ B2+ C o+ uy, (Table II)

From an economic point of view this reduced form is quite
general and is not connected with the Rational Expectations
hypothesis.

Over both the 1960,I-1979,IV and 1970,I-1979,IV ‘time pe
riods,the gquality of fit is good.Chow tests show that the co
efficients have not been stable over these two periods.

The main factor influencing inflation is,besides the lag
ged inflation rate,the rate of growth of import prices. Nei
ther foreign demand,nor money supply seem to exert a relevamt
impact. The quality of fit declines somewhat if the egquation
is estimated over the 1960,I-1969,IV time period.

n - At ] 1 PO )
on) Pt_AMt+BZt+DP_b+C +

The quality of fit is rather poor if Pt_1,the lagged rate

U g (Table III)

of growth of prices,is included in Zt,the vector of predetexr
mined variables,because of collinearity between P% and Pt—1'
As a consequence,l have tested two alternative versions of e
quation 2"),in which either Pt—1 has been replaced by P, .,
the rate of growth of prices lagged two periods,or Pt—i has
been dropped altogether.In both cases the growth rate of impor%
prices and inflationary expectations seem to be the two main
factors influencing inflation. These findings are étéﬁié‘,‘both

with respect to the choice of stimuli anticipation  Dproxies

(15) Equations of this kind are not usually estimated 1in Ra
tional Expectations models.Reduced forms 7), 7') onlyarees
timated since,as we shall see,they provide a better fit.
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.15) (2.80)
0:97 0.50 0.049 1.65
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1) Y=o+ ﬂynt + 7(Pt-P%) +u

1960, I-1979. IV
1960.1-1969.1IV CO
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As pointed out by T.Sargent (1973) ,macroeconcmic theory implies that Y,
and Pt be simultaneously determined and,as a consequence,that Pt and u

1t
in equation 1) be correlated ,making least squares estimation of this

equation inappropriate.(18)

Sargent suggests that the problem be solved by means

of
the standard instrumental variable approach,replacing Pf in
squation 1) by Pt, the predicted value of Pt ‘from a first

stage regression on auxiliary instrumentsflg) As a conse

quence, we have estimated the following additional equation:

' - 5 _ =P, -P
") ¥y, = o+ By, . + v (P - B2) +(u1,€-yﬁt)y fe % t
The alternative use of 04 or MA approaches for the

quantification of anticipated stimuli does not alter signifi
cantly the quality of fit. Over the 1960,I~1979,IVand 1970,
I-1979,1V periods,the quality of fit is good:coefficient es
timates are significant and have the appropriate signs. Over
the 1960,I-1969,IV +time rericd,however,the quality of fit

declines,unanticipated inflation having either a negative ef

(18) The simultaneous equations bias affects coefficient y
only.Since it is assumed that

E(u1t/ e.t_.l) = O,

it follows that wq¢ is uncorrelated with Pe. Moreover, by
construction of P§ in equation 3), (Pt~ P%)is orthogonal to -
Yntr Ptoq and to M%, e} and PSi by the orthogonality of least
sguares residuals to regressors.However Pt and thus (Pt— P%)
is ' correlated with U4,y the error term of equation 1).

(19) Py s the fitted value of Py from a first stage OLS re
gression of P on a constant,yn+, P44 and current and lagged
values (with lags of up to four quarters) of the exogenous
variables of the model, i.e. of My, ey and Py . We take ag
count here of the critiques of R. Fair (1979) to .Sargentts

original approach: here only variables appearing in the model
are included among the regressors.
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fect or even no effect at all on output rate of growth de

ons from trend.Thus the Tucas supply curve does net seem
investigated.The effect of unan

viati
to be stable over the period

ticipated inflation seems to be largest if estimation is re
stricted to the 1970,I-1979,1IV time period.

Evidence is also foumnd of a downward bias in estimates

of coefficient y in equation 1), if compared %o those of e

11),bias due to positive correlation between P, and

guation
in equation 1)520) The estimates do support the Natural
ymend hypothesis:unanticipated acce

in inflation will;on the whole, have a positive, significant
(21)

+t rate of growth deviations from trend.
in another paper:

Y1t
Rate of Unemplo

Jerations

effect on outpu
y issue will be analysed
gents are not affected by mon

s specifications

The neutralit

e assume here that economic &
have tested, however,variou
ch unanticipated stimuli are

d with lags,i.

W
ey illusion. Ve

of the Lucas supply curve, in whi
output deviations from tren

f the form:

assumed 1o affect

e, we have tested relationshipre

1) o+ By .+ ('.'!.S—P°)+§—:' yi(®, .- P2 ) +(u,, £7%)
Ty =¢ it Yo B BRI T Feeat TR R
' n = 1,2,3,4;

I

—

(50) As point2d out by T. sargent (1973)
expected to be positively correlated

1) instead of equation 1%) should produce an
coefficient biased dovmwards in large samples.

(21) The estimetions above have be?n repea
larged information set,which includes DBy (P ]
hands of the public) and DGy (Governmen? gxpendltu
expressed as rates of growth,with no significant

of the results.
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" (22) . _ .
MYy = o Bt (P 4 POL g) + Wy , 1=1,2,3,4:

F tests have been performed of the null hypothesis +that
lagged unanticipated changes* im inflation have coefficients
not significantly different from zero.It turns out,as can be
seen from Table V,that lagged stimuli are on the whole irrel
evant and that equations 1) and 1) provide the appropriate

sbé,c-.i.fication of the Lucas supply curve.

d) Unanticipated Price. Changes: (Table VI)

o) P, = FP% + A(Mt— M%) + B(Zt— z%) * U

7Y (By- BY) = AQL- MY) + B(Zy~ 23) + uqg,

Inflationary expectations and wnanticipated impo:zt )»price
; ey, . . 23
changes only have a significant effect on mflafcmn. Infla

tionary expectations have a one to ome effect on inflation:

the fit of equation 7),in which the coefficient of P% is
unrestricted,is almost jdentical to that of equation 7'), in

24
which it is restricted to one.( )

(22) We assume that P§ . = E(B, /64 410"

(23) M.Fratianni (1978) estimated an equation of = this kind,l
using snnual data,over the 1953 - 1975 time period, and four'lg
that unanticipated import price changes had no effect on in
flation, their coefficient is equation 7) being not signifi
cantly different from zero.

(24) Comparing equations 7) and 2"),we find that substrl:%
tion of stimuli with their unamticipated - part only raises the: ab
gsolute value of the coefficient of inflat:‘ronary expeci.:atlons
to one, without altering the overall quality of the fit.

- 23 -

If we take imto account the fact that expected :inflah'.on,P?t,
was obtained by regressing P:'b on Pt—1 (the rate of infla<tion
lagged one period), Vo4 (trend rate of gruwth of output) and
expected values of money supply,the volume of exports and +the
rate of change of import prices,we can say that these (expected)
impulses and the unanticipated component of the growth rate
import prices ,are the determinants of inflation in Italy
during the period under mvestigation.(zrj)
Money supply changes  and changes in foreign demand for I
talian goods affect inflation with a lag of at least one

nwarter, as soon as they enter the. information set of
q ’ ]

(25) The results are in line with what M. Fratidnni (1978)
labels the "dominant impulse"hypothesis of inflation: excess
demand and inflationary expectations are the main  determin
eants of inflation.

We have included here past rates of growth of output and
prices among the determinants of inflationary expectation in
order to reduce the serial correlation of residuals of equa
tion 3) and thus to obtain an expression that is liable +to
simultaneous equations estimation approaches. We havwve per.
formed additional estimations of the model equations,in which
past rates of growth of output and prices are not included
in the information set of the public.

The fit of equations 3) and 2") is affected by severe
first order serial correlation of residuals. Eliminating it
by means of standard approaches,we obtain estimates that are
similar to those set forth above.

Alternative estimations have been performed, in which two

additional instruments are taken into account: ! {Government.
expenditure and  public debt -issues held by the pri
vate sector. Government expenditure seems to have an

expansionary effect on prices and no - effect at 211 on
output.On the whole the coefficients of these additional sti
muli are unstable and not significantly different from zero.
They have been dropped from successive estimations.



TABLE VI

7) P, = FRy + 8, O, -M3) + 8y (e, - 03) + ay (B ~Po.) + wpy

- 24 -

|
SE. DW Amhs

0.013 1.67

(ey-03) (B ¢Poe)

(r,-43)
0.03
(0.78)

-0,0004 0.08 M
(4.91)

(-0.02)

1.

(68.74)

1960.1.1979.IV OLS*

A3
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L
4

0.014 1.80 QA

(3.36)
0.11

(0.45)
0.002

(60.38) (-0.39)

-0,02
(55.54) (~0.21)

0.99

oLS

l

0.007 1.74 Ma

(4.03)
-0.03

(0.06)
-0.01

-0.09

(17.85) (-1.54)

1.01

1960.I-1969.IV CO

0.006 1.84 0Qa

(-0.41) (-0.34)

-0.03

1,02 -0,03 0.02
(-1.24) (0.32)

(22.82) (-0.46)

oLS

The fit is not significantly affaected by the choice of alternative

output (rate of growth) trend proxies in the price

expectatiorns

nt = % Vi

We assume here that
*#% Chow teats for coefficient stability over the different

formation equation 3).

*

8
sti
|
\

1

time

riods, accept the hypothesis with OA anticipated stimuiiand reject
- - - ab - po L.
(Pt - P%) = e (. M°t) + a2(et et) + 8y (ZIE'm1= Pmt) + Uy e

it with MA anticipated stimuli at the § percent significance le'_!
el. The hypothesis is accepted with both kinds of anticipated

muli at the 1 percent significance level.

™)

(et-e%) (Pmt_Pl?l‘B) S.E. DuW. Amt

(B-Pe,) (M -u3)

0.08 0.013 1.67 M4

(4.98)

-0,0004

0.03
(0.79) (-0.02)

oIS Fw.e

1960.I-1979.IV

0.12 0.011 1.69 o0A

0.003
(5.41)

(0.17)

0.04
{0.85) .
##8 The f£it is similar to that of equations 7) ebove:this result is mct

0oLS

significancs,

using F tests,in the three time periods analysed and with:both kinds

of anticipated stimuli proxies,

where F is the coef

surprising,since the null hypothesis that F = 1,
ficilent of P¢,is accepted at the 5 percent level of

- 25 -

. (26) .
the public, Meanwhile they have,as we shall see, a sig

nificant effect on.output,an effect which in turn fades away

as soon as these stimuli enter the information set of the ub
lic.. B

e) Lucas Supply Curve Reduced

.8 =
) y=a+ By, o+ ¥ [au - M2) + B(z~ z%)] +(u 7o)

As seeh above,this relationship has been obtained by

sub
stituting in the Lucas supply curve,eq,

1), the determinants of

wanticipated price changes as set forth in eq. T).As in the

soutput rate of growth is as
fumed to consist of a trend rate and

case of the Lucas supply curve

a transitory compon ert,
which cepends upon uanticipated impulses.The advantage of

. ascertain
directly which stimulus brings about devia'tions\of output from

trend and by how much, (A further advantage is that
relationship ‘bypasses such

relationships of this kind is that they allow +to

such g
Price rigidities as might
atfect the estimation of the standard Lucas supply curve).

(26) If equations 7) and T

inflationary expectations, imp

variables,we obtain the follo

1979.1IV time period:

7 )P__t: 1.,00P 4+ 0.08(P
€0.09 * (509 =t

At S6=0A;SE=0,013;DW.=1.69.

) are estimated using Dbesides

OI."b Prices only as explanatory
wing results,over the 1960, I-
-Po ). 7 (P -P°)=0.08 (P _-Po )

mt’" ot B °
.09 mt mt

: Ant-‘a-"::t"]:-i'!l;SE= . 33D W= .
7)P,= 0.99P%+0.13 (P P ), 71 (o :—P"');o,’i'g(gT‘B’Dw 1.69 .
(7740) .65 "F ™ v E5 )=

-P° ).
St:OA;§.E=0.0ﬂ.1o - D.W=1.78 . Art, 3.=043; S E=0.01;D-W=1.79 .
These estimates are not seriously affected by twthe choice of
output rate oi_‘ growth trend ‘proxy.(We have asé'umed-here thai:

Int = %1 Ygq)e
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TABLE VII

Linear Eatimation

ar) Ty= a+ u%:.« + _Hj Qn,«l Emv + *m?..« -0

*
Nv + %w AHB._" 1H—“.dvu + m..”-ﬂﬂ.a.ﬂ.*.. Nﬁm.-#v 0
A
Tng = % Vg ® !
Bk pealy % r Ve ¢ E ' SE DW Durbh A5 LLE
1960.I-1979.IV OLS®* 0.48 0.17 0.21  0.53 0.02 0,72 0.037 1.80 - —1.11 HA 122,21
*(4.59) (3.25) (3.39) (6.06) S._m.: )
*O0LS 0,57 0.25 0.25  0.66 0,01 0.70 0,038 1.95 -0.27. OA - 120,97
(3.37) (3.65) (2.97) (8.43) (2.22)
1970.1-1979.IV OLS * 0.43 0.20 0.34  0.26 0.02 0.79 0,036 1.74 -1.13 MBA  78.66
(3.43) (3.02) (5.03) (2.48) (3.69)
OLS  0.52 0.24 0,30 0.58 0.005 0,72 0,041 1.88 -0.48 OA  73.14
(2.17) (2.53) (3.07) .(6.14) (0.64)
1960,1-1969.IV OLS 0,66 0.22 0,05 1.11 -0,01 0,76 0.025 2,40 1,34 MA  57.04
(3.74) (1.97) (-0.16) (7.96) (-1.27)
OLS 0.77. 0.35 0.16  1.06 -0.01 0,72 0,027 2.13  0.45 OA  55.01
(2.48) (2.78) (0.50) (7.75) (-1.24)
Yng = G Tpq * Cp Ty p + 0¥y 5 -
v, .1, Yo vy V4 Vi, Yy, G T SE DN Dubh ALR LLE
1960.1-1979.IV CO##%7 0,51 0.19  0.24  0.29  0.16  -0.02 0,02 0.72 0.0387 T.86 = MA  122.07

(3.55) (3.39) (3.47) (2.80) (1.50) (-0.19) (2.63)
OLS  0i50 0,23 0.22 0,69 0,05 —0.16 0402 .0

_ 02 -0.71 0.0378 2, ; N .53
(2.76) (3.34) (2.59) ' (6.60) (0.43) (-1.53) (2J70) = ' 07 0.54 0K 122,53

These equations have been estimated including public debt and ao«r

changes as regressors;the null hypothesis .nww.& their coefficients are zero has been tested and
accepted at the 5% significance level by means of F tests, These stimuli have been dropped from
our estimation. ]

i
%4 Linear and nonlinear estimeation fits are elmost identical, dver the tiiree tme Periods: L.L.F.statistics
almost coinoide and *» = 1wu. in the corresponding equatiens, .

##%0L3 estimates are affected by serial correlation of residuals Amrhduu.m he m.wzi .‘

These estimates have been repeated for the 1970.I-1979.IV and 1960.1
cient estimates are,as in the case of nonlinear estimation,smaller in
u.ue a o_ v.u.« varsion. The null hypothesis that the coefficients-

cepted at the 5% level,if tested using the F test.
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of output proxy,nor was it affected by the choice of
Chow tests for coefficient stability show that equation

Estimates are set forth,both in linear and monlihear foyms:
is moreover very close to that obtained

Neither unanticipated increases in ¢

(27)

finding which can be explained by the highly successful "beg
8"

volume of exports have on output rate of growth).The quality

of £it was not affected ' by the
ture (28)nor unanticipated increases in- public:debt -exert any

were very similar. The estimate of coefficient y in equation

large expansionary effect that unanticipated increases in the
8)

pulse is due to unanticipsted monetary shocks,especially
this period. (This assumption is further corroborated by the

the 1960,I - 1969,IV time perioda period in w
change rates). The impact of import price unanticipated

import price increases did not exert any significant
creases is highest in the 1970,I-1979,IV *“%ime

the quality of fit is in both cases very good.
rate of intemational inflation,in those years
anticipated stimuli proxies. Linear and nonlinear

(2 result in line with the relatively - low

at my neighbour"policy followed

1. @1

growth

timates hazve been stable over time with OA anticipated

stimuli and unstable with MA anticipated.stimuli.

es

vern
findings coin

pated shifts in Go

b

(28) Total ineffectiveness of unantic

ment expenditure

These
an (1979) and.of MFrakian:

is rather surprising.

1i

(1978): in these studies,as iun ours,industrial output

cide however with those of LILeiderm
been used as dependent variable.

has




TABLE VII
Nonlinear Estimation
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- e° P-P°)]+(u+‘yu).
8) yy.= '“+'Bynf+7[a1(mt‘ M) + ayley et) + a3 (B Pog 14772t

Yt T 4980

MIT.¢2 LIF  htShe
002 0.00128 122,20 MA
(3.12)
0.01

a
(2.09)

0.53
(5.29)

Y 1 2 3
1.04 0.46 0.16 0.20
e70) (2057)

(6.52) (3.66) (2

t
NL*

1960,I-1979.IV

0.23"°
.42) (2.32)

OA

0.00133 120.97

0.66
(8,75)

0.51 0.23
(5.25) (3.40) ‘(2

1.10

NL

Ma

0.62 0.00115 7T8.66

(3.91)
0.005 0.00151

Y 2 0.48  0.81 0.26
0.42  1.03 (2.66)

(5.38) (3.02) (2

1970.I-1979.IV RL

.55) (4.91)

OA

T3.14

(0.67)

0.58
(6.37)

—
o\ \0
[Vl
.
O~
~
—
< M
oo
o o
O
~
~~
— QN
3N
e o
oo
~
—
”m <
o m™m
. .
- M
~
A
=

<4
=
~t
(o]
L]
P
[T
o
[T}
o
o
o
L]
o
—
<+ O
— 1A
a e
(@R
11
Nt
—
""o
~— <
o »
-
~
"y
~ 1
0o
O AN =
« @
O O ™M
f Lo
g
+
—~ .
[c o oV B o |
(AU R T |
e o
O v b
~r
o
~—~ 0
N m
@~ +
LI i
O N v
~
.'_5
— b
— \0
@® ~—
e 2 0O
o
~
A M
=}
= &
==
[}
.
N
0
(o)}
-~
1
—
.
O
0
(=)}
-~

<t
=
o
F
B .
ﬁ o
[aV]
A |-
D
[aV)
—
N 3
g | %
o |o
—
80)
1S3 Dyl
o™
~
—
oo o~
1o -
Ll RGP
& |0 O
N
—
ol — <.
Ij— O
43 & e
m |08
—~
—|{OV\D ¢
=
Pl e o
» |02
Ll
Mo M
o |Mmn
*® O
o m:
~
~—~
o o
ooy O
o o o
o m
~
—~
O oy
|-
-« o
@ oo
g
—
o M
(¥e)
~Ma
O <+
A
&
»
i
» 1=
e
H
o
(o)
~
(=2
-
|
—
.
O
w
(oA
-

<4
o
™M
n
.
Y]
[aV]
~—
-
o
-
(o}
o
o
o
o~
o \O
O 0
s ©
oo
S
—
™M
T \o
. o
o —
[
St
—~
mn mn
O <
NI
[oN o]
S
-~
N0
O
e
[@JNe]
N
—
-~ QN
m
° o
oo
St
~~
- O
m\0
L L]
oo
N
~~
o M
v o
e
o«
S
~~
~ O
=
° ®
o
* ~
L
*
H
=1

pro'vided by the SHAZAM computer program.

# Nonlinear Estimation approach

ates, eq. 1),

proxied

he Lucas supply curve estim

s was the case for t

#%y coefficient estimates are, &

by

is

of - output

- growth

Jute value when the trend rate of

smaller in abso

Yi_q* %o V4ot C3 Y437

0.I-1969,IV time periods

.I-1979.IV and 196

iler in absolute value than in

eated for the 1970

#¥%These estimates have been Tep

Y4-1 version above,

Int

the

coefficient estimates are sma

forth here.

d have not been set

t significantly different an

bvut the overall fits are no
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effect on output rate of growth deviations from trend, On

the other hand,by means of shifts in the three remaining s+ti
muli, it could be possible to alter significantly ouwput rate
of growth in the short run. Systematic, i.e. anticipated,sti

muli do not exert any effect on output,in line with the "eco
nomic policy ineffectiveness"proposition. Avoiding unantici -

pated shifts in these stimuli, it could then be possible to

minimise deviations of output rate of growth from trend.

The findings of the model investigated above suggest that

active countercyclical economic policy is effective in +the
short run, but inflationary in the longer run.A devaluation,

an autonomous increase in the volume of exports; or an in

crease in the money supply rate of growth have largr expan

sionary effects.After one time period these sStimuli;enter the
information set of the public and begin to affect inflation
ary expectations and thus inflation. The jnflatiohéry effect

will disappear when a sufficient number of time periods has
elapsed for the stimulus to be excluded from the information

. 29). -
set of the publlc,( 9)Depending upon the nature of the shock

and upon whe'bher‘ylp(___é.:\- or QA approaches have been wused +to

(23) I have investigated the hypothesis that unanticipated
st1_mu1i influence output rate of growth deviations from trend
with lags of various length., Wi

1gth. With the ex
ted changes of import pr !
fect on

cception of unanticipa
sg, Whie] 18,3 F

\
nay have a deflationay ef
output after three quarters,the remaining shimuli do
not seem %o have lagged effects.Using annual date E.d «Bomhoff
fl‘-}-BC') has Tound instead that,in the U,8., an unanticipated
ncrease in money supply has a large negative effect on oulpuk
after one year,which does offset the expansicnary effect of
the initial period.
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quantify anticipated stimuli,such a lag may vary over

time.

Iv. STIMULTANEOUS EQUATIGNS APPROACHES.

Estimating equations 1), 2) and 3) Dby OLS “yields consis

tent but inefficient estimates, since cress equation ‘restrig
tions are not itaken into account.
To'take into agﬁcotintathe latter we can either constrain to
zero the off diagonal elements of the variance covariance ma
trix of residuals, as suggested by C_.Attfield,D.Deme;'y and
N.Duck(1981),(30)of a two equations system consisting of equa
tions 1) and 2), or we can collapse the system into its con
strained reduced form, as suggested by L.leiderman (1980),4.B
Taylor (1979) and T. Sargent (1978)) «

-ITn the latter case we can estimate a2 system consisting of
equations 8) and 2n), without constraining the variance €O
variance matrix of error -bterms by means of maximum likelihood
estiration approaches. 31

The following systems nave been estimated by means of an it
‘erative nénliméar seexﬁmély ., unrelated equation routine that

can be found in the TSP computer package,constra:‘ning to ze

e S
(30) Such an approach had been used by R. Barro (1978).

(31) J.B.Taylor suggests the use of 2 wpin imum distance esti:
mator",such as that developed by §, Malinvaud (1970)which co
verges to maximum 1ikelihood estimates fr large sample sizes.

1.Leiderman (1980) suggests the use of FIML approaches
using Wymer's Resimul (1978) computer program.

- 31 -

ro the off diagonal elements of the variance

o covariance
trix of residuals.(32) =

Model I:
1 =
) y= o+ By .+ y{Pt— (AMBG+BZ9b+c)] Fu,
2) Po=AM +BZ+ C+ uy,
Model II:
1) ¥.= a+ _ [ _A B! '
g B 7| By (-——1-1)- M2 + T 29+ —'1va)] FuLs

20) B, = A, + 37, 4+ 2 (oo |
+ £ - Zt +\W(A'M%+B'Z%+C')+C' +u2"t.
Alternatively,the following restricted reduced forms have
been estimated by means of a2 FIML algorithm
?

strictions on the i : .
variance .- ¢ovari X L
(33) ariance :matrix *):':of error

imposing no re
terms.

Model I1:

1) y = Q + r
'. % Byn‘t+ T[A (M_t—l\u?t) + B(Zt_zo'b)] + (u1‘t+~yu2t) ;

(32) The s :
. ystem Ybeco . .
ments of the mes recursive if the off-diagonal ele |

set to zero.

(33) These. r i
.relationships have b
e .
end P% by their determinants ot fame
sponding price equations

variance cov:ariance matrix of error terms
011 0]
o . ’ where

» 22
[&11 ;;12]
. = E
21 S22 [(uH: u2t)(u1t uz_b)zl

© are '

Yy replacing P't

as set forth : in +the corre

2), 2"), 3) and-6).




- TABLE VIII
]
MODEL II
o oM alel @, E'P., Fly .,
AV<¢n9+m§¢+NM¢|AL?+Jé.+dé.+aé_+ 7o' * 77 Y
c 1.
N=u P, = 7 + 7pr Dt (Mg + dyel + &) 22.) + E! Poot Py, +a Ny +d, 0. + ey Py, R
1 E 3
Ynt = %1 Teq v
: At 'Eg,- Coveriance Narix“of
s B 4 c! ot | 85 8y E! ! LLF g’ yn SE DW Frenshrmed Residuals
1960, 1.1979. IV 0.02 0.40 2.18 -0.02 0.43 0.11  0.07 0.15 ' 0.36 0.03 291.104 MA (1) 0.056 1.10 [0.9990 o.oowmv
(4.08)(5.14) (8.32)(-4.34)(4.71)(4.68) (4.07) (7.48) (4.38)(1.62) (2") 0,016 0.76 {0.0099 1.0008
0.02 0.58 3,25 -0.01 "0.49 0.07 0.06 0.13 1 0.34 0.01 291.264.°04 (1) 0.069 1,30 { 1.0007 |o.oddmv
(2.58) (7.89) (10.6)(-3.49)(5.03)(3.00) (4.18) (5.83) (4.30)(0.53) (2") 0.016 0.88 \-0.0118  0.9991
1970.I-1979. IV 0.03 0.23 2,61 -0.02 0,59 0.07 0.11 0.14 0.22 0.03 184.420 MA (1) 0.048 1,46 A 0.9996 no.oommv
(4.08)(2.49) (8.93)(-2.49)(8.92)(2.10) (5.20) (5.85) (4.13)(1.50) (2") 0.017 0.96 \-0.0086 1.0003
0.01 0.52 ~.3.48 -0.01°0.52 0.07 0,07 0.12  0.30 0,004 176.646 OA (1) 0.073 1.55 A 1.0001 uo.oommv
(0.80)(5.93) (9.69)(~1.36)(4.70) (1.77) (3.33) (5.12) 3.49)(0.15) (2") 0.017 1.00 \-0.0098 0.9998
1960.I-1969. IV*** 0,01 0.90 -2.42 —0.002.. 1.38 0.05 -0,07 -0.02 !-0,23 -0.09 129.483 0A (1) 0.030 1.93 AA.omaA o.o¢p4v
(-0.46) (6.24) (-4.20) (-.22) (5.07)(0.86) (-2.27) (=e51)(-1.35) (~.25) {2") 0.009 1.14 \0.0441 0.9770

* w¢|d has been replaced by P

discarded.

*# The model has been estimated also with

of the coefficients.

t-2?
tive version of Model II, in which P

gince P

]
1 and m«

de

oy proper fit with MA enticipated st¥imuli proxies cannot be obtained,
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(and its determinants) are strongly correlated. Estimates of an alterna
-1 is dropped, are affected by strong serial correlation of residuals, and have to be

ogwﬁld + om%dum + ow%&uw. with no significant change in the numerical value

AI=6961-I1°0961

AT-6L6L=1°0L6!

AI*6L6L-I°096L
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TABLE IX

FIML  Estimates
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Model I

_ — Mo 6 — @O — Ppo
8) Yp=a+ m%b.« + U\TA Ag.n s.nv + m.mﬁm& m,.qv + m.wﬁ.sd ME.«L + Af.w+ aﬂm.nv .
2) P, =0+ a, Ed +ase. + mwwEd + E w&lA + F Vop + W

2t °
_ *
Ing = %1 Vi
a B b4 C a, a, m.w E F LLF Aot
1960.1-1979.IV 0.02 0.41 2.91 -0.01 0,09 0.04 0.11 0.84 0.03 312,159 Ma
(3.94) (4.77) (4.50) (-3.29) (3.82) (2.88) (6.44) (24.65) (1.11)
0.01 0.58  3.59 -0.01 0.07 0.05 0.12 0.84 0.03 311.265 o4
(2.54) (7,67) (4.46) (-2.97) (3.06) (3.43) (6.61) (24.60) (1.03)
1970.I-1979.IV 0.03 0.19  3.57 -0.02 0.09 0.05 0.11 0.85 0.03 193,669 MA
(4.17). (1.87) (4.15) (-1.86) (2.43) (2.69) (4.75) (19.50) (0.72)
0.01 0.50 3.77 -0.01 0.07 0.05 0,12 0.84 0.03 187.544 o4
(0.94) (5.56). (3.75) (-1.07) (1.42) (2.54) (4.90) (18.54) (0.80)
*Likelihood ratio tests for the null hypothesis, that the restrictions imposed by the
theory on equation 8) are correct, suggest that they should be rejected over the 1960
I-1979.IV time period and accepted over the 1970.I-1979,IV time period., ( The likeli
hood ratio is agymptotically distributed as chi-square with 7 degrees of freedom, the
number of restrictions impogsed by the Rational Expectations and Neutrality hypotheses
6 restrictions and 1 restrietion respectively, following the approach of L,Leiderman
(1980) ).
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TABLE IX:

FIML Estimates

Model II

\ 7 .
Pat * Yong o

;t+&

3

' o U
* a1Mt+aee

1 ' o ' [} ] 1 1y
DY (e M+ &y of + dy PRo) + BIR ov Ply g

1

1-D?t

+

CI
D7

8) Yp= a+ ﬂynt + y[a'1 (Mt - M?t) + a'2(et - e?t) + 3'3(Pmt - Pr‘at)] + (u1t + 7u2"t) .
t

2n) P

|

*
€4 Vg1 "

yﬁt

Ant St

LL.F

P

D¢

c

0.03 291.113 MA

0.41 2,11 =0.02 0.42 0.11 0.07 0.16 0.36
(3.97) (4.80) (4.34) (-3.94) (4.35) (4.30) (3.50) (6.53) (4.33) (1.53)

0.02

1960,I1-1979, IV

0.58 3.66 -0.01 0.53 0.07 0.06 0.11 0.31 0.01
(2.60) (7.84) (3.27) (-2.94) (4.31) (3.11) (3.10) (3.78) (3.40) (0.57)

0.02

291,317 O0A

184.420 MA

-0.02

0.22 2,65 0.58 0.07 0.11 0.14 0.22 0.03
(4.12) (2.29) (4.70) (-2.32) (7.85) (2.24) (3.71) (5.08) (3.93) (1.40)

0.03

1970.I-1979.IV

176,663 OA

0.5t 3.68 -0.01 0.54 0,07 0.06 0.12 0.29 0.01
(0.78) (5.80) (3.05) (~1.19) (4.11) (1.60) (2.46) (3.41) (3.06) (0.19)

0.01

on
time

asymptoti

1960, I-1979. IV
is

(The likelihood ratio

chi-square with 7 degrees of freedom,the number of restrictions

by the Rational Expectations and Neutrality hypotheses, & restrictions and 1

equation 8) are correct, suggest that they should be rejected over the
spectively, following the approach of L.Leiderman (1980) ).

period and accepted over the 1970.I-1979.IV time period.

* Likelihood ratio tests of the null hypothesis, that the restrictions imposed by the theory
cally distributed as

imposed

restriction

Te

It is much more difficult to reject these restrictions in the case of Model II than in the case

of Model I.
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. .Y ‘ ) .. .
R . j
& B2t T (AME T+ Brag 4 or)y Cl+iMuy -

" o
2") P, = A'M

The estimates have been performed over
time periods,using the standard hypotheses

tion of stimuli anticipation (0OA and Ma).

three different
about the formé

The findings are

broadly similar to those obtained with OLS and support the

economic interpretation Suggested above.The fit is good over
the 1960,I: 1979,IV and 1970,I-1979,IV +time Periods,but de
clines as usual in the 1960,I ~1969,IV time period, (35) B

The estimates of y,the unartic ipated i:lflaiion changes coeffi
cilent of the Lucas supply curve,tend +to be larger than in th;
OLS case,and the estimates of individual stimuli
tend to be smaller

coefficients
sespecially that of unanticipated changes in
the money supply, Simultaneous equation -

estimations are, on
the whole,more efficient than their 0LS

. counterparts, since
they bring about a reduction in individual coefficient:

stan
dard errors.

It should finally be pointed out that the two es
timation approaches used in this section bring about parame

ter estimates that are not significantly different.

(35) Multicollinearity between Pg and Py y affects
mation of price equation 2") in Model IT. We can
113-as in the OLS estimation above - either replacing P

with Z?At_g,,the rate . of inflation lagged two time periods t;;-
droPng Py 4 from the price equation and eliminating ‘z:he
ensuing serial correlation of residuals,that would impair
simultaneous equation. estimatien,

-'i:'h_e es"-t_i
eliminata
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TABLE X

1) %.«u:+mw.b.w+ y._”w.«l 8+m; =M+mm mw+mu MM&+MM&L +u_w~u¢v”_ +u, R

= - 1 ]
uvm«|o+w._ ¥g o+ a, € + 8y B0+ EP, F Pty .
*
Tt = %1 V4q"
Ant 'Ba. Covariance Malrix
n ™
o B 7 c a, a2, m.u E P LL.F St Nn S.E. D.W. Transformed Residuals

1960.I-1979.IV 0,01 0.69 1.60. -0.02  0.09 0.06 0.07 0.93 0.11 282.39 MA (1) 0.047 1.59 -1.0007 0.0009
(1.86)(7.72) (4.16)(-2.92) (2.16)(1.62) (1.73)(13.92) (3.67) (3)

0.015 1.44 0.0009 0.9993
0.01 0.69 '1.47 -0.02 0,08 0.12 0.10 0.87 0.05 286.64 OA (1) 0.047 1.65 1.0009 0.0013
(1.86) (7.72)  (3.49)(~2.37) (1.93)(1.79) (3.85)(17.20) (1.36) (3) 0.014 1,85 0.0013  0.9991%
1970.I-1979.IV 0.01 0.66 1.23 -0.01 -0.01 0.24 0.15 0.77 , 0.16 173.88 MA (1) 0.046 1,66 11,0033  0.0019
(1.51)(5.74) (2.98)(-0.87) (-.23)(3.98) (3.58)(10.08) (4.31) (3) 0.017 1.76 0.0019 0.9967
0.01 0.66 1.36 0.001 0,003 0.10 0,09 0.85  0.09 170.46 OA (1) 0.051 1.59 1.0022  0.0022
(1.51)(5.74)  (2.69) (0.06) (0.03)(1.52) (2.74) (13.3); (1.54) (3) 0.016 2,05 0.0022 0.9978
1960.1-1969,IV 0.01 0.85 -0.66  0.01 ..-0.001 0.03 =0.10 :0.75 !|-0.06 135.76 MA (1) 0.031 1.13  1.,0011 ~0.0008
(0.27)(5.53) (-:i82) (0.47)(-0.01)(0.9%) (~,98) (9.35)(-0.71) (3) 0.007 1,03 -0.0008 0.9989
0.003 0.85 -1.04" 0.01 -0.13 0.09 =-0.07 0.71 0.02 137.72 0A (1) 0.030 1.26 1.0024 -0.0015
(0.27)(5.53) (+1%3) (0.96)(-1.56) (1.16) (-.87) (8.67) (0.28) (3) 0.007 1.18° -0.0015 0.9979
#+#The model has been estimated also with Yy, £ = o;%.«....,g + omua.... 5+ ouu..n y with no significant change in the numerical
value of the coefficients. n - B =3

* It should be noticed that the coefficient estimates are quite similar to those obtained with single equation instru
mental variables approaches set forth in TABLE IV abov

e. (The estimates are more efficient however since standard
errors tend to be smaller). As usual the quality of fit is good over the 1960, I-

1979.1IV and 1970.I-1979.IV +time e
riods and declines over the 1960,I-1969.IV time period.
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