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l. Introduction 

There is a certain agreement on the fact that inflation and unemployment 
move in opposite directions in the short run. This is the story told, for example, 
by the recession of the 1980-82 experienced by the US economy as well as by 
other industrialized countries. But this is also what we are observing in the 
current recession: the rate of unemployment was 3.9 percent in August 2000 and 
the rate of inflation, measured by the consumer price index, about 3 percent; 
in November 2001 the unemployment rate has reached 5.6 percent whereas the 
inflation rate has reduced to 2 percent. In a recent assessment on the inflation
unemployment tradeoff, Mankiw (2001) stresses that such tradeoff is essentially a 
statement about the effects of monetary policy: in the short run, disinflationary 
policies undertaken by centrai banks induce an increase in unemployment and a 
reduction in inflation. 

Yet, the long-run relationship between the two variables has recently become 
more controversia!. The natural-rate hypothesis predicts that, in the long run, 
equilibrium unemployment is independent of aggregate demand and monetary 
policy, but recent research on hysteresis suggests the possibility that a recession, 
by causing a rise in cyclical unemployment, could provoke an increase in the 
long-run trend of unemployment ( e.g. Bali, 1999). 

Nevertheless, these two apposite views seem to be at odds with the recent 
experience of the US economy. In fact, an important outcome of the last decade 
is that the longest expansion since the Second World War experienced in the 
United States has been characterized by low rates of inflation and by a simulta-

. neous decline in the unemployment rate. A possible economie explanation of this 
phenomenon rests on the favorable supply shocks which affected the economy 
through this period, in the form of a robust pace of technological change. Indeed, 
the 1990s represent a sort of reverse experience with respect to the 1970s when 
a sequence of adverse supply shocks induced an increase both in inflation and 
unemployment. 

Hence, in investigating the relationship between inflation and unemployment 
it is clear that we need to separate interactions at low frequencies from those at 
high frequencies. The aim of this paper is to investigate, with respect to the 
US economy, both the short-run and long-run relationship between inflation and 
unemployment in the last 30 years. Once the two series have been characterized 
as difference-stationary processes, a framework which enables us to undertake 
such an analysis is that of cointegrated structural VARs. The main results of our 
investigation are that the two series exhibit an equilibrium relation at frequency 
zero and that in the long run the two series move one-for-one in the same direction. 
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Moreover, since unemployment does not cause infiation at low frequencies, i t 
is possible to identify the permanent and the transitory shock by imposing a 
recursive structure (see Ribba, 1997) with infiation ordered first. The impulse
response analysis allows us to conclude that the permanent supply shock drives, 
in the long run, both infiation and unemployment whereas, in the short run, we 
observe the usual tradeoff induced by demand shocks. 

Section 2 presents the results of cointegration analysis and identification of 
the long-run relationship. Section 3 discusses the procedure followed in order to 
identify the two structural disturbances and shows the impulse-response func
tions. Section 4 concludes. 

2. Estimation 

The period of estimation, with monthly data, is 1971:1 2001:11. We specify a 
bivariate VAR, with Xt = [1ft, Ut], where 7f is the annualized rate of infiation 
measured by the consumer price index and u is the civilian unemployment rate1. 

We take the two series as I(l) processes2and estimate a VAR with 7lags3 . 

On the basis of Johansen's trace test, at the 5 per cent level, a cointegration 
rank of l was selected (see table 1). In the presence of cointegration the reduced 
form is given by the following Vector Error Correction: 

r(L )LlXt = f-L- a(3' Xt-1 +Et (l) 

w h ere Ll is the difference operator, L is the lag operator and f-L is a constant 
vector. Et is the (2x l) vector of reduced-form disturbances such that E(Et) =O 
and E(EtE~) = De A(l) = a(3' has reduced rank k = l, with a (2xl) vector of 
loadings and (3 ( 2xl) vector of coefficients in the cointegrating vector. 

1 The series are taken from FRED at the St.Louis FED Web site. 
2 Of course, a battery of unit roots tests has been conducted (both univariate and multi

variate tests) and the resu!ts do not reject the hypothesis that the series can be represented as 
difference-stationary processes. Yet, it is well known that such tests suffer from low power as 
against a sufficiently dose alternative. The unit root properties of both the inflation rate and 
the unemployment rate are investigated, among others, in King and Watson (1997). By using 
postwar data for the United States, the authors conclude that the data are consistent with the 
hypothesis that the processes are 1(1). Moreover, they find evidence of a break which occurs at 
the beginning of the seventies. 

3 As for lag length selection, the Hannan-Quinn criterion suggests 7 lags for the VAR in 
levels. 
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The estimated cointegrated vector shows a positive long-run relation between 
inftation and unemployment and, moreover, at the usual significance Ievel it is 
not possible to reject the hypothesis that /3 = (1, -l)'. 

Table l 
Cointegration analysis 

H0 : rank al3' Trace statistic 

r=O 21.00 
r :S l 2.89 

Ho: The Cointegration space contains 

95% criticai value 

15.41 
3.76 

13=(1,-1)' X2<o = 2.67, p-value 0.102 

After identifying the cointegrating vector, we proceed to detect the presence 
of one-way causality in the long run. In particular, the estimated vector of error 
correction coefficients shows that the error correction term does not significantly 
enter the inftation equation4 . The likelihood ratio test of the joint restriction 
t ha t /3 = (l, -l)' and that unemployment do es no t cause inftation a t frequency 
zero is distributed as a x2 (2) and has a value of 2.71 with an associated p-value 
of 0.26. 

Johansen (1991), has shown that the Vector Moving Average representation 
of (I) is given by: 

6-Xt =p+ C(L)Et (2) 

where: (i) p= C(l)~-t (ii) C(l) = f3..L <I>a~. f3..L e a ..L are, respectively, the orthog
onal complements to the matrix of cointegration vectors and the matrix of error 
correction coefficients, i.e. f3'f3..L =O, a'a..L =O,; (iii) <I>= (a~f(l)fJ..L)- 1 . 

4 As shown in Granger and Lin (1995), this implies that unemployment does not cause 
inflation in the long run . 
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3. Identification of structural disturbances 

We recover the structural disturbances by imposing a recursive ordering, with 
infiation ordered first: 

(3) 

where: H(O) is the Cholesky factor of n€, i.e. is the unique lower triangular matrix 
such that H(O)H(O)' = n€, H(L) = C(L)H(O), et= H(0)-1

Et and E(eteD =I. 
et = (eit, e2t) is the (2x1) vector of structural disturbances. Given the symmetry 
of n€, the equation H(O)H(O)' = n€ imposes three restrictions on H(O) and the 
fourth restriction required in arder to obtain exact identification is achieved by 
restricting to zero the contemporary effect of e2 t on 1ft· Thus, we impose a Wold 
recursive form (cf. Sims, 1980). 

In generai, a recursive form does not identify a permanent and a transitory 
shock since the long-run effects of disturbances are not restricted. Neverthe
less, in Ribba (1997) it is shown that, given a bivariate cointegrated system, 
if the variable ordered second does not cause at frequency zero the variable 
first, then a recursive ordering allows the identification of a permanent and 
a transitory shock. The logic behind this result is simple and can be illus
trated in the context of our estimated bivariate system. Since unemployment 
does not cause inftation in the long run, the second column of C(1) is such 
that no element contained in this column is significant. Moreover, note that 
H(1) = C(1)H(O) = ,61_(a~ r(1),6j_)- 1 a~ H(O), and hence it follows that a shock 
to the rate of unemployment which has the contemporaneous effect on infiation 
restricted to zero also exhibits a transitory effect on both series in the long run. 

In a recent study, Fisher and Hu (1999) have shown that, in cointegrated 
systems, under the King et al. (1991) identifying procedure based on long-run 
restrictions, the transitory shocks do not have a contemporaneous effect on the 
weakly exogenous variables, i.e. in this case the King et al. and Sims' identifica
tion schemes are equivalent. 

Figures 1-4 plot the impulse-response functions of infiation and unemploy
ment to the permanent and transitory shock with the 95 per cent confidence 
bounds5 . The impulse-response functions show that as a consequence of a transi
tory shock which induces an increase in unemployment, the infiation rate reduces. 
Hence, we find a short-run tradeoff between the two variables. Yet, this adverse 

5 These asymptotic confidence bounds were obtained by following the analytical formulae 
developed in Giannini (1992). 
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effect on unemployment of a negative demand shock is not very persistent since i t 
becomes insignificant after about two years. The dynamic responses of infiation 
and unemployment to the permanent shock seem to refiect the typical reaction 
of the economie system to a supply shock. In fact, the two variables move in the 
same direction at medium and low frequencies. Indeed, the cointegrating vector 
we have selected implies that, at infinite horizon, infiation and unemployment 
move one-for-one. It is worth noticing that although unemployment does not 
show any significant reaction to the negative supply shock for about six months, 
nevertheless thereafter it steadily increases. Hence, our analysis enables the con
clusion that these supply shocks drive the common movement of infiation and 
unemployment in the long run. 
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Conclusions 

Some recent studies on the low frequency comovements in inflation and unemploy
ment in the US argue that: (i) the two variables can be represented as difference
stationary processes; (ii) there is a long-run equilibrium relationship, i.e. inflation 
an d unemployment are cointegrated. Moreover, another surprising result is t ha t 
the postwar evidence for the US economy is consistent with the existence of 
an upward sloping long run Phillips curve (e.g. Beyer and Farmer, 2002). As 
a whole, these conclusions are at odds with natural-rate models that incorpo
rate a superneutrality assumption. Nevertheless, in our opinion, an important 
shortcoming of these studies is that they fail to investigate the joint dynamics of 
inflation and unemployment both at low and high frequencies. 

In this paper we have tried to undertake such an investigation by building 
a cointegrated structural VAR. Given unidirectional causality at frequency zero 
(unemployment does not cause inflation in the long run), a recursive structure 
with inflation ordered first allowed a permanent and a transitory shock to be 
identified. The dynamic responses to a transitory shock confirm the prevailing 
view about the existence of a short-run tradeoff between infiation and unemploy
ment in the US economy in the last 30 years. In other words, if we associate the 
transitory shock to unexpected movements in aggregate demand, the important 
implication is that the two variables move in apposite direction in response to an 
aggregate demand shock. Yet, the dynamic responses of the two variables to a 
permanent supply shock reveal a common long-run pattern which contrasts with 
the idea of a long-run separation between nominai and real variables underlying 
the classica! monetary theory. It is worth pointing out that our results are also 
at odds with the traditional view that inflation and unemployment are character
ized by a persistent and possibly permanent, following recent hysteresis theories, 
tradeoff. 
Thus, a generai mechanism seems to operate in the US economy which allows the 
impulse of positive (negative) productivity shocks to be propagated, not only in 
lower (higher) infiation, but also in permanent lower (higher) unemployment. 
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