Money, Prices, and Wages in Italy*

. introduction

This paper investigates the causes of inflation in Italy from
1952 to 1977 by exposing to empirical test alternative explanations
of inflation. The hypotheses under consideration are the cost push,
the monetarist, and the price augmented Phillips curve with mark-
up pricing. The juxtaposition of opposing theories is a valuable
exercise for it permits the stronger theory to survive over the
weaker one. In the case of Italy this confrontation is particularly
useful in light of the strong cost-push tradition and- the general
scepticism with which monetary explanations of inflation are received.

The study is organized as follows. I discuss the general issues
of the cost-push literatute and test two of its forms in Section II.
In the following section I investigate whether or not changes in
wages cause, in the Granger-Sims sense, changes in the price level,
Section 1V is devoted to the development of the Dominant Impulse
Hypothesis (DIH) which yields, under suitable constraints, mone-
tavist implications.  This section draws on Fratianni (1978) from
which it differs, however, in two aspects. Firstly, DIH is here
estimated imposing appropriate theoretical constraints in contrast
to the “ free ” estimation performed in the 1978 article. Secondly,
the rate of change of the expected price level is quantified inde-
pendently of the model itself, whereas in the eatlier article expected
prices were estimated within the model, Section V compares and
contrasts DIH to the more traditional explanation of inflation,
namely the Phillips curve cum mark-up pricing. The issue of
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whether wages or money are the ultimate cause of inflation is
tackled in Section VI by applying, again, Granger-Sims causality
tests. 'The last section summarizes the major findings of the study
and draws a few conclusions.

Il. The Cost-Push Explanation of Infiation

a) Basic Issues

The cost-push explanation of inflation is accepted doctrine
amongst the majonity of Ttalian economists; thus it behooves us to
consider in some detail several variants of this approach and test
empirically a few of their dominant forms.

_ One version of cost-push inflation begins with the assertion
that sustained increases in the general price level result from the
market power of large monopolistic firms which have. complete
control over price determination. This is the leitmotif of Galbraith
(1967); with minor changes it is also the leitmotif in the writings
of Sylos Labini in Italy. Monetarists have usually dismissed this

_argument on two grounds. First, the Galbraithian literature seems
to overlook that prices are determined jointly by both demand and
supply schedules and not by supply forces alone. Second, the ability
of a large monopolistic firm to set a price can explain at best
changes in relative prices but not a continued increase in the general
price level. To explain the inflation of the recent past one would
have to seriously entertain the empirical proposition that accele-
rations of inflation ate accompanied by a larger degree of monopoliza-

tion (or a growing exploitation of a given potential matket power) in

the economy and that decelerations of inflation by demonopolization |

(Brunner, 1973). Given the speed with which both accelerations
and decelerations of inflation have occurred I believe the above
mentioned relationship to be self-evidently disconfirmed by the facts,

There remains, howevet, the notion that the matket power
of a few firms could explain a secular increase in the general price
level. Assume an industry (supposedly dominated by one or a few
ptice-setting firms) were to raise prices in the inelastic portion of
its demand curve. ‘This would reduce aggregate demand for all
other industries which, in turn, might respond by cutting output
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(r;t[ﬁe; tI(];lg7§r):§ces.ThThe general price level would therefore rise
ay . ere are aspects in this line of i
which require examination, | enmentation

e cf‘lzs't, wh}: would a monopolist, whoI maximizes profits along
(he! as (1;1 portion of the demand curve, raise continuously the price
o i § prd uct unless his cost curves were also to shift continuously,

ey do we would have to explain why these cost curves shift:
a cost—Push explanation of inflation at best takes us a step back ii‘,l
Fhe chaln- of events. Second, notwithstanding this argument, is tﬁe
increase in the general price level the result of the mon<; olist’
action or of the ensuing excess demand in the rest of the ecoiom PS
Mayer (19?’5, p. 211) sums the difference between moneta-ri:ts
and Keyne.slans as follows: “... to the monetarist aggregate demand
as detffrmmed by the quantity of money, functions as a bud ot
constraint. .In the Keynesian system it is a variable. ¥ence gto
the Keylnesmn it is at least possible that a rise in the price’ of
commodity A raises aggregate demand enough so that other prices
{and outputs) will not have to fall, and might even rise.” 'Il?hird
do the cost curves of the “inflation-export industry * r-i-se in ar;
cxogenous fashion. The traditional explanation is that wage in-
creases in excess of productivity occur independently of market
condlt-lor.xs and that strong labour unions prefer to tackle large
Tnonopghstic firms to produce a demonstration effect on all othir
1r1dust-r.1es. In Ttaly the power of labour unions is heavily concen-
trated in manufacturing where markets, according to the proponents
of the wage-push theoty, are dominated by a few large-scale firms.

The 'Sfecond cost element emphasized more recently by cost-
Qush theorists is the import price, a variable over which a tela-
tlve.:ly small open economy like Italy has little control. An exaspe-
ration (?f this position is the Scandinavian model of differentpial
!)rodu‘ctlvity where domestic inflation depends directly on world
inflation, the propottion of output produced by the so-called shel-
tered sector and by the difference between the productivity increases
of the comp_)etitive and sheltered sectors (Fratianni (1974), pp. 293-
94). I‘nﬂamon is transmitted from the wotld to the domestic econ-
omy via the assumption that labour income shares in the two
sectors are constant and the institutional or political constraint that
growth rates of money wages are the same in the two sectots.

. Two‘semous problems must be raised iconcerning the import-
price version of the cost-push theory. The first one is that, while
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it is correct for a small open economy to take the world price level
as given, the world as a whole cannot. Cleatly, here we are facing
a fallacy of composition which this study cannot remedy. The
second shortcoming of the Scandinavian model is the exclusive
reliance on supply forces just like the domestic wage-push version
of the theory. An increasc in the price of imports is taken to raise
automatically domestic prices through the aggregate output supply
function. But this view ignores (i) the substitution between do-
mestic and foreign production, {ii) real cash balance effect ensuing
an increase in import prices and (ifi) the price expectations impli-
cation of higher world prices.

The Italian literature on cost-push is too long to be discussed
here in full. Spinelli (1978) offers a potted history of this literature
which includes Sylos Labini (1967, 1972}, Tarantelli {(1970) and
Modigliani and Tarantelli (1972, 1976) as the most influential
writers.

b) A Test of the Cost-Push Hypotbhesis

The fundamental test implication of the cost-push theory of
inflation in an open economy is given by (1):

{(n AP==Ci 4 C: A(W—PR)+C; APM

where

P= log of the domestic price level
W= log of the money wage rate in industry
PR= log of the average productivity in industry
PM= log of the import price level in domestic currency

The industrial sector of the economy, with its allegedly oligo-
polistic structure, is the driving force in the hypothesis: the ultimate
impact of A(W — PR) on AP occurs via a domino effect on all other
sectors of the economy. The import price PM is recognized to be an
inflationary force through its effect on the supply of output. To stack
the cards in favour of the cost-push theory I shall concede that the
other channels through which PM can influence the economy can
be ignored.
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Equation (1) was estimated with OLS using annual data from
1951 to 1977; the description and sources of data can be found in
Appendix I. The estimates are shown in Table 1 and indicate that
a one percent increase in both wages in excess of productivity and
import prices raises the rate of inflation, AP, by .62 percent. Since

. _ TasLE 1
OLS ESTIMATES OF EQ. (1)
n A N . e
C, C, C, R2 SE D.W.
(standard
_ errot)
023 37 23 87 021 -,
t-values (4.1) (5.7)_ 2.7 t

W-‘PR and PM account for all systematic inflation (1) should be
estimated under the constraint that C;+Cs=1 or, more simply, in
the form

{2) AP—APM=C,+C; A(W—PR—PM)

The estimate of C,, shown in Table 2, reflects the relatively high
degree of openness of the Italian economy: the imported component
of inflation has an impact of .3 on AP while the domestic component
an impact of .7,

TABLE 2
OLS ESTIMATE OF EQ. (2)
sl Fay ‘
Ca Cat R? SE D.W.
- .0016 71 8 036 1.3

(0.21} {9.52)

Iil. The Relation Between Wages and Prices

The pristine form of the cost-push hypothesis analyzed in the
previous section has it that wages do not respond to market condi-
tions but depend on a complex array of non-economic factors. This
version of the cost-push theory of inflation—which I shall label
* sociological "—is to be sharply distinguished from cost-push pheno-
mena which are consistent with the implications of relative price
theory [Brunner (1976) and Brunner et. al. (1973)]. A monetary,
fiscal or Wicksellfan explanation of inflation may be consistent with
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wages adjusting to prices and prices adjusting to wages [see for
example, Anderson and Karnosky (1977)1. Both vatiables respond
endogenously to evolving market conditions and ultimately to sy-
stematic exogenous stimuli or policy variables.

The dependence of wages on prices can be investigated by
applying causality tests in the Granger (1969) and Sims {1972) sense.
The nature and basic tenets of these tests are explained in Appen-
dix II. Suffice it to say that causality here is to be interpreted as the
ability of current and past values of AW and AP to prediot future
movements of AP and AW, respectively.

Quattetly time series of AW and AP, AW, and APy, for the
period 1952-1977 were whitened with moving-average models which
are given by equations §6 and §7 in Table 8. Table 3 shows the values
of the cross correlation coefficients between the white-noise residuals
of these two equations. As expected, there is a strong and significant
concomitant interdependence between the error terms of AW and
AP.. In addition, the impact of wages lagged one quarter on current
prices and that of prices lagged four quarters on current wages ate
similarly significant. To test more precisely the nufl hypothesis
that the sum of all lagged coefficients is zeto I have computed

e

Q(8)=T =1 (px)*
T == number of observations
o= cross-correlation coefficient in the kth lagged period.

which has a X® distribution. The values of QX(8), reported in Table 3,
suggest that the null hypothesis can be rejected at the 5 percent level
of significance for prices lagged and at about 10 percent for wages
lagged. Tn other words, there is a bi-directional causality between
AW, and AP.. The sociological view of wage push is disconfirmed.

These findings accord with those teported by other researchers,
Laidler {1976), for example, tests three competing views of infla-
tion using data from six industrialized countties, including Italy.
One of his main conclusions is that excess demand in the output
market exerts a strong and positive effect on wage inflation, evi-
dence which is very damaging to the sociological view of inflation.
Spinelli (1978) has written an extensive and critical review of the
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TasLe 3

CROSS CORRBLATION BETWEEN RE
OF AW, AND RESIDUALS OF AslquUALS

Underlined values indicate that the caefficient is statistically different from zero

.Ita'han literature bearing on * autonomous  cost push. His find-
ings are that this literature is flawed with a preat deal of ad hocery
and that the evidence does not support the claim made by their

proponents.

IV.  The Dominant Impuise Hypothesis

DIH, as presented in Fratianni (1978). . :
wing three equations: (1978), consists of the follo-

3)  y'=B(M~P)+B(PM —P)+BF+v,
) y=§+aP—-P)+u,

(5) yd___ys
whete y* =

yo=

P =
PM =

Time Period | Prices Lagged | Wages Lagged 90K%4r—p 975X 2a4=
t _.381 .381
t-1 —.121 353
t-2 211 —.038
3 078 —.062
t-4 —.294 001
t-5 —.022 —.073
t6 194 —.034
t-7 077 1 008
-8 189 —.192
Q(8)=14.21 Qi(8)=12.13 13.36 17.53

log of the demand for output
log of supply of output

the expected price level

the log of the foreign price level expressed in domestic
cutrency

AF = the fiscal impulse

¥ = the log of the expected level of output
Ua, Us= errot terms
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Equation (3) is an aggtegate demand for output which responds
to the expected real cash balance, a fiscal impulse and relative prices.
Equation (4) is the Lucas-Sargent aggregate supply of output which
states that current output deviates from normal output to the extent
that the current price level deviates from the expected price level.

Succintly DIH states that changes in inflation and output are
proximately determined by an excess demand for output and infla-
tionary expectations; that the ultimate determinants of excess demand
are systematic impulses and not random shocks; and that financial
impulses dominate real impulses. A monetarist solution requires that
the monetary impulse dwarf all other systematic impulses, a condition
which is extremely demanding on the data. Formally, the implica-
tions of the hypothesis are extracted by first solving (3) through (5)
for AP, the rate of inflation.

(6) AP:a1 Ay+az Aﬁ-}*aa AM—}—m APM+85 AF"I—U

where
: 1
= o+ 8 <o -
P a—f o o depending on whether aZf;
0t+Bz =
dg == i Q
! Oc+Bz
b
d4—06+52 ©
B
as—a+32 -
U ZUq — Us

The expected rate of inflation is obtained by taking the expected
value of (6).

(7)  AP=oir [ —Ay+Bi AM+B APM+ fs AF]

B+

Noting that a:+a:+a=1 and that the coefficients of AM and APM
sum to unity in (7), the last two equations can be written in the con-
strained form
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(6b)  AP—AP:==a; Aj+ ay(APM — AP) -+ a(AM — AP) 4 2, AF+v

— —— 1 N — e =
(7b) AP—APM:m [ —A§+Bi(AM—APM) +8; AF]

Fi.naﬂy, the unexpected tate of inflation can also be obtained as (6)
minus (7):

(8) AP —AP=a;(AM — AM) + ai(APM — APM) + as{ AF — AF) + v

.In Fratianni (1978) DIH was tested by first regressing AP on
t!le right-hand side variables of (7) which were measured by either
STmpIe two-year averages or, alternatively, by ARIMA models. The
fitted value of {7) was taken to be AP. Subsequently, AP was re-
gressed on AP, the estimate of (7), plus the right-hand side variables
of (8). 'Ijht.c empirical findings can be summarized as follows: only
the coeff]clent's of AM and APM in (7) were significantly different
from zero, with values of .66 and .34, respectively, All inflation
tume.a_dlout to be entirely expected in the sense that the coefficient
of AP in (8) was not significantly different from unity and as, a: and
as were not statistically different from zero,

qu criticisms can be raised against the statistical procedure
adopted in the earlier article. First, estimation was performed on
(7) and the unconstrained form of (8) rather than on (7b) and (8).
S(‘ECOI‘ICI, the method of setting AP equal to the estimate of AP in (7)
biased the coefficient of AP in (8) towards unity. These shortcomings
are 'here overcome by the use of constrained estimation and by quan-
tifying AP as an AR (1) of AP (cf. §5 of Table 8). Indeed, all expec-
ted values, as I have already mentioned, are the non white-noise
component of the relevant time series. |

OLS estimates of (6b), (7b) and (8) for period 1952-77 are

(6b est.)
AP—AP=—.023 .34 A .28( AM— AP)+ 22(APM — AP) + 0017AF
(2.71) (0.35) {3.39) (7.05) (1.51)
SE=.013,R*=.78, D.W.=2.43
(7b est.) .
AP —APM= — 010 — .14 Aj 4 62(AM— APM)+ .019 AT
(6.457  (1.57) (10.31) (4.99) ‘
SE=.014, R*= 83, D.W.=2.13, g = .42
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{8 est.}
AP —AP =0.14+ .15(AM —AM)+ .24(APM — APM} 4 .0041 (AF — AF)
(3.92) (1.63) (8.41) (4.3)
SE=.014,R*=71,D.W.=1.82,p=— .54

Note that all coefficients have the desired theotretical sign and
are significant except fot the expected rate of growth of outpus, the
fiscal impulse in (6b) and the unexpected growth rare of money
in {8). The novel findings with respect to Fratianni (1978) are the
relevance of the expected fiscal impulse and of unanticipated money,
import price and the fiscal impulse in the inflation process. However,
it still holds that money and import prices drive the systems, with
the contribution of AF being very small.

There are two ways of obtaining the final equation of inflation:
combining (7b est.} either with (6b est.) or with (8 est.). Recalling
that AM = AM 4 (AM — AM) and setting the coefficient of A§
in (6b est.) equal to zero the two pairs of equations yield respectively

(9)  AP=.59 AM+ .41 APM+ 0112 AF— .07 Aj—.073 B
+ 28(AM —AM)+ 22(APM— APM) + .0017(AF — AF)

(10)  AP==.62 AM+ .38 APM+ 019 AF— 014 Ay —.086 B
+.15(AM— AM) + .24(APM — APM) +.004 L (AF — AF)

The two equations are remarkably similar., The long-tun beha-
viour of inflation is determined by the expected values of the impul-
ses, whereas the unexpected impulses impart a transitory or cyclical
movement. Money and import prices, both in the expected and
unexpected sense, dwarf the fiscal impulse and cutput. The main
difference between (9) and (10) lies in the impact of unexpected
money and the fiscal impulse, with the coefficient of money being
twice as high in (9) than in (10) and the reverse holding for the
fiscal impulse.

V. DIH and Philiips Curve: A Comparison

It is instructive to compare at this point DIH with a more
traditional explanation of inflation, the joint hypothesis of a
Phillips curve and mark-up pricing, labelled for brevity PCMP.
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Pos-tuﬂa*ti:‘ng that changes in wages respond positively to excess
demand in the labour market, E, and the rate of expected inflation
AP, the current rate of price inflation is determined in the PCMP,
by the following two-equation system:

(11) AW=h+{E4gAP, f >0
(1) AP:Cl—I-Cz A(W—"PR)-I-CaAPM

or

(2) AP—APM=ci+c; A(W—~PR—PM)

. Equations {1) and (2) were analyzed in Section II; equation (11)
is .'the Phillips curve modified to incorporate inflationiary expec-
tations. Variable E has been traditionally quantified by the inverse
of the global rate of unemployment, Modigliani and Tarantelli (1972)
have argued that the latter is not the relevant proxy in a developing
economy such as Italy, They have proposed instead a redefined
(inverse) rate of unemployment, u’, which takes into actount the
heterogeneity of the labour force.

1 __ﬂ(um_"T)
(12) w= 100
- u—flun—1)

whete u=the rate of unemployment

u, = the minimum rate of unemployment previously achieved
B = weight attached to unskilled workers
v = “frictional ” level of unemployment

The empdmicz}l work done by Modigliani and Tarantelli suggests that
_ﬂ « .5 and ¥ « 2.0, }fa.lues which I shall take as parametrically given
in this paper. The Phillips curve equation subject to estimation was

(11b) AW =h+fu’+ gAP +dS70+error term

870 is a dummy variable which intends to capture an exogenous
push on wages in 1970 and AP is a4 measure of the expected price
change, The teason for setting AP equal to AP was partly to make
(_llb) - (1) or (2) an interacting system with AW and AP influen.
cing each other but, more importantly, to compare my estimate of

i i;vi-tg Pthat obtained by Modigliani and Tarantelli (1976) who set
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Tasle 4

TSLS ESTIMATES OF EQUATIONS (11b), (1), AND (2}
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System {11b) - (1) or, alternatively, (11b} - (2) was estimated
with an instrumental variable technique; the results are shown in
Table 4. There is a small but statistically significant short-run trade
off between tightness in the labout market and wage increases: a
drop of the unemployment rate from 8 to 7 percent lowers wage
inflation by .55 percentage points, In addition, wages fully adjust
to changes in the expected price level. This result, which is in accord
with monetatist implications, differs somewhat from the estimate
of § » 8 obtained by Modigliani and Tarantelli [1976, eq. (c),
Table 31" It should be recalled that the institutionalization of
price-indexed wage contracts in the 1970’s tends to push g towards

unity. Finally, the political turmoil of 1970 implied a wage increase
of almost ten percentage points.

The estimates of equation (11b) and (2) yield the price inflation
equation '

(13) AP= —7.5+68.62(u’)+26.96(S70)— 2.83(APR) + 1.08APM

It is difficult to accept that changes in productivity may exert more
than a proportional effect on the change in the price level. Equally
difficult to explain is the once-for-all increase of 26 percentage points
in AP generated by 1970 events. Finally, (13) suggests that relative
purchasing power holds: domestic price inflation adjusts to price
inflation abroad once allowance is made for devaluations and
appreciations of the lira. _

The constrained form of the price equation (2) may well be
responsible for the implausibly large coefficients referred just above.
In fact, combining (11b) with (1) one obtains

(14) AP=21,64+12.89u"+5.06570— .53APR+ 40APM

which drastically lowers the coefficients of APR, $70, and APM in
relation to (13). For no change in APR and u’ (14) implies that the
Italian rate of price inflation adjusts less than proportionately to
changes in the world rate of inflation.

At the broadest level of abstraction it should be noted that
PCMP and DIH need not be mutually exclusive hypotheses: both

! Eq. (11b) was also estimated by setting AP equal to the autoregressive scheme
shown in Table 8, While the explained variance of this regression was smaller
than, that reported in Table 4, § remained unchanged,
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explanations accept the notion that changes in wage and price levels Freume 1
respond to systematic policy or exogenous variables rather thag ;/8 DK %
vaguely defined sociological phenomena; both explanations ack- ]
nowledge the role of aggregate demand and inflationary expectations —— P
3 as important forces in determining the rate of current price and wage sl == 0B eq. (10)
: inflation. The two hypotheses differ, however, in two respects, 1
Firstly, the principal implications of DIH are extracted from the
reduced-form equation of the output market, whereas PCMP con-
centrates on the price behaviour of firms and on the reaction of
money wages to excess demand for labour in the economy. PCMP
offers more structural information than DIH. This difference is
muted, however, by the common theoretical foundation, namely the
expectation-augmented Phillips curve can be thought of as an al-
tetnative manner of writing the aggregate supply function (4).”
Secondly, PCMP and DIH shed different amount of information
concerning the nature of the shocks. PCMP is generic about what
chanpes aggregate demand; DIH, on the contrary, identifies a ]
selected number of policy variables as being largely responsible for 53 55 57 58 61 63 6 6 6 71
shifts in aggregate demand. ]
Moving from theory to relative forecasting power, Figures 1 Frouse 2
and 2 plot AP and AP predicted by the two hypotheses. Equation
(10) was selected to represent DIH: the unbroken line “ AP long pew ?ﬁ;
run” was calculated by subtracting from AP the unanticipated com- i P [2
ponent of the inflation rate. Equation (14) was selected to represent
PCMP, for the constrained version of this explanation yields, as
already noted, implausibly high coefficients for APR and $70. DIH
tracks more accurately than PCMP which grossly underestimates
the rate of inflation in 1958, 1976, and 1977 while grossly overe-
stimating it in 1970. The better forecasting ability of DIH over
the sample period can be assessed mote formally by caloulating
Theil’s (1958) coefficient of inequality, '

V%E A
15)  Cl=

1 z “_1_“ F 2
V—T—Ezt"i‘VTEZt

2 Laidler {1980) gives a lucid account of the evolution of the Phillips curve _
literature and its underlying theoretical foundation. DS YU SO YU 0N N N T S Y N O (NS OO SO NN SO HE NN VOO T B IR 5

—— 4P long run 115

10,
110

0.

w B "

— AP

ol - s eq. (14)
0 20

L15

(

L0
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where Z,= values of observations

7.= values predicted by the hypothésis
T = number of observations

The lower the walue of CI, the more powenrful is the forecasting
ability of the hypothesis, The naive model AP = AP 1 is used as a
benchmark to judge the quality of the two other models. The values
of CI shown in Table 4 confirm what already transpired from Fi-
gures 1 and 2. The Dominant Impulse Hypothesis reduces the
coefficient of inequality of the PCMP by 50 percent. The naive
model, on the average, tracks mote accurately than PCMP.

TABLE 5
COEFFICIENTS OF INEQUALITY

Naive model: AP=AP., 177
DIH: eq. {10) 101
PCMP: eq. (14) ] 197

VI. Does the Money Stock Respond to Price and Wage Changes?

So far in the paper wage changes were taken to be dependent
on price changes whereas changes in money were not. Since the issue
of the relative price dependence of wages and price independence of
money is deeply debated between Keynesians and monetarists, it
behooves me to look into it with some care. Again, as in the case of
the price-wage relationship analyzed in Section II1, I shall rely on
the Granger-Sims causality tests.

The time-series models used to whiten quarterly observations
of AP and AM, APy and AMy, are given by equations 7 and 8, re-
spectively, shown in Table 8, The cross correlation of the error
terms of the equation is presented in Table 6. The null hypothesis
that the sum of the lagged coefficients is, equal to zeto can be rejec-
ted for “money lagged” but not for “prices lagged,” thus sug-
gesting unidirectional causality from AM, to AP This evidence
justifies treating AM as an independent variable in DIH.

There Temains, however, the possibility that current money
changes may react to past wage changes. This is a direct implication
of the “labour standard” hypothesis according to which monetary
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TABLE 6

CROSS CORRELATION BETWEEN RESIDUALS
OF APq AND RESIDUALS OF AM,4

Wages Lagged Money Lagged
0 — 062 - 062
1 094 —.245
2 244 .09
3 —.058 047
4 — 007 019
5 —.062 : 321
6 009 157
7 060 235
8 - .04 074
Qi8)=5.67 Q(8)y=18.15

TasLe 7

CROSS CORRELATION BETWEEN RESIDUALS
OF AW, AND RESIDUALS OF AM,

Wages Lagged Money Lagged
o —.129 —1.29
i —.054 —~0.85
2 144 235
3 .081 —.154
4 —.22 102
5 —.203 205
6 —.033 129
7 142 079
8 —.024 —.005
Q{8)=10,04 Q(8)==11.305

authorities accomodate wage incteases in excess of productivity by
?ppropriately expanding the supply of money. Inflation, to be sute,
is a monetary phenomenon, but motietary policy is no longer in-
dependent of what goes on in the labour market.

Table 7 presents the cross correlation between the residuals of
AW, and AMa. " There are significant coefficients in both * wages

8 Gl equations 6 and 8. espectively, 1 Table 8,
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lagged " and “ money lagged; " the values of the Q statistic are
high enough that it is prudent not to reject the null hypothesis of
independence. In other words bi-directional causality between chan-
ges in wages and changes in the money stock cannot be ruled out.
This suggests that the monetary authorities, while not oblivious
to developments in the labout market, did not relinquish the ma-
nagement of monetary affairs. The border-line significance of the
statistics and the general difficulty of interpreting bi-directional
causality warrant that generalizations be taken cam grano salis.

VI, Conclusions

Three explanations of inflation were compared and contrasted
using Ttalian data from 1952 to 1977. The strong form of the
cost-push hypothesis, namely that changes in wages cause changes
in prices, was rejected based on an examination of the timing pat-
terns of the two serles. The application of Granger-Sims tests re-
vealed that there is full feedback between changes in wages and
changes in prices. Theoretical considerations as well as the institu-
tionalization of the indexation system suggest that an acceptable
form of the cost-push hypothesis be complemented by a price-aug-
mented Phillips-Curve to explain changes in wages. This explana-
tion was called PCMP the ultimate determinants of which are im-
port prices, productivity, and the unemployment rate.

According to the third hypothesis, the Dominant Impulse hypo-
thesis (DITH), the Italian rate of inflation was found to respond
primarily to changes in the expected growth rate of the money stock
and import prices, to a smaller degtee to changes in the unantici-
pated growth rate of these two variables and even to a lesser extent
to the expected and unexpected value of the fiscal impulse. DIH
and PCMP are not necessarily mutually exclusive explanations of
inflation; they differ in structure, emphasis and details concerning
the causes of shifts in aggregate demand.

The findings from DIH and the evidence in favour of a mo-
netarist explanation of the wotld inflation rate (see Fratianni (1978,
Table 5)) dead to the conclusion that inflation in Italy during the
sample period was largely, but not exclusively, a monetarv phe-
nomenon,
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This conclusion may not satisfy those who, although accept-
ing money as a necessary condition for inflation, argue that AM
" is not independent of what occurs in the rest of the economy and
especially in the real-sector economy. The null hypothesis that
changes in the money stock are independent of changes in the
price level in the Granger-Sims sense could not be rejected. Some
evidence was found that bi-directional causality exists between chan-
ges in the money stock and changes in wages. While one cannot
exclude that Italian central bankers react to changes in ultimate
target variables, the test performed point that money, and not wages,
is relatively independent of prices.

Bloomington
MicHELE FRATIANNI
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APPENDIX 1

Data Measurement and Sources

P = log of the consumption price deflator (a, b)
P,
W = log of the wage rate in industty = Wage *dependent”

income in industry divided by the numbet of “dependent ”
workers in industry {(a, b, c)

)

log of the consumer price index, quarterly, end of period (f)

Wgq = log of the houtly wage rate in manufacturing industry, quar-
terly, end of period (f)

PR = log of labour productivity = value added in industry divided
by the number of * dependent ¥ workers in industry (a, b, ¢}

M = log of broad measure of the money stock = bank demand
and time deposits, post office demand and time deposits,
averages of end-of-quarter data (d)

Mgq = log of broad measure of the money stock, quarterly, end
of period (d) _

¥ = log of industrial production (c)

PM = log of import price deflator (a, b)

U = rate of unemployment = unemployed 4 individuals seeking

first job divided by labour force (c)

870 = dummy variable equal to one in 1970 and zero for the rest
of the sample period.

AF = fiscal impulse measured by the annual lire change of discretio-
nary government expenditures minus tax revenues as a pro-
portion .of nominal GDP. See Fratianni (1978) for more
details.
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Sources: Some causality patterns can be identified;
a) {S?S,Rg;fnw%{la Contabilits Nazionale Italima, Schema SEC, dati fll‘f() al 1. there is unidirectional causality from X to Y if pu (k)50 for
b) Simsto, V., (1975). “1 Conti FEconomici dell'Ttalia dal 1954 al 1974 secondo ‘ some k > 0 and — : - .

il nuovo schema internazionale,” Ecomomia del lavoro, 2/1975, Ceres (Centro ! © 8. and gus (k) 0 for cither all k <0 or all k <9

di ticerche economiche e sociali). ! 2. X and Y are independent if pu (k) = 0 all k;
cy Istar, Bollettine Mensile di Statistica, various issues. ; : ) )
d) Banca p'Iravs, Bollettino, various issues. , 3.X and Y are related and only instantaneously if pu (0)#0 and

e} IMPF, International Financial Statistics, various issues.
f} EEC, Statistical 'Office, Eurostat, various issues.

Puv (k) = ( fOi' ﬂﬂ k#O,

4. there is feedback between X and Y if pu (k) # 0 for some k > 0
and k <C 0.

M. F.
APPENDIX 11

Causality Tests

Causality is to be interpreted in the following sense: “a variable
X causes another variable Y, with respect to a given universe or in-
formation set that includes X and Y, if present Y can be better pre- ;
dicted by using past values of X than by not doing so, all other I
information contained in the past of the universe being used in either
case~ (Pierce and Haugh, 1977, p. 266). In other words, causality
is linked to predictability. If prewhitened X can explain some of the
movement of pre-whitened Y, X causes Y. One way to test for the ]
existence of this type of causality involves regressing prefiltered Y (t)
on future values of prefiltered X (t) and then prefiltered X (t) on
future values of Y (t). Causality runs from X to Y if the future coeffi-
cients of X (t) in the first regression are statistically not different from
zero and the future coefficients of Y (t) in the second regression are
statistically different from zero.

A more direct, but equivalent, procedure has been suggested by
Haugh (1976) and Pierce and Haugh (1977). Let X and Y be described
by univariate time series ({ARIMA) models

(16)  @"(L).xe= 0" (Lyu+8
(17) (I)”(L).Yc""-—“‘ B"(L)ut—i—ﬁz

where x and y are the covariance stationary time seties of X and Y.
Cross-correlations of the residual series w and W, pw(k), are used for

causality tests whete E
- {-kLt)
(18) Puy (k)_[E{Utz) E(U‘Z)] 1/2

with standard error equal to (T—|K|}™*, T = number of observations.




