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THE RELATIONSHIP BETWEEN INFLATION AND RELATIVE 
PRICE VARIABILITY: A MULTIVARIATE APPROACH(*) 

Isabel C. Andrade (**) 

1 - Introduction 

There is general agreement that inflation reduces economic welfare because 
high inflation is associated with high uncertainty about inflation. There is less 
agreement about how this association comes about. 

BATCHELOR and ORR (1991, p. 1385). 

Inflation has been a ••keyword» for economists and politicians alike in most 
market economies over the last twenty years. One of the main objectives of 
their economic policies has been to reduce inflation and keep it at a low leveL 
Their success has been relative, sometimes short lived, and has meant high 
economic, political, and social costs. The experience of the UK is probably a 
good example. The justification for the emphasis placed on the control of infla
tion is that inflation reduces welfare because high inflation is associated with 
high uncertainty about inflation. One of the arguments put forward to explain 
this association is that a high general rate of inflation is accompanied by a 
high degree of variability of inflation rates across individual markets and rela
tive prices which, in turn, makes the determination of the general price level a 
difficult task for consumers with imperfect information. The aim of this paper is 
to test empirically this argument for the UK using a multivariate approach. 

The relationship between inflation and the variability of relative prices has 
been subject of an extensive literature. There has been much discussion about 
the apparent strong and positive relationship between the two variables; more 
precisely, researchers have asked whether higher (lower) levels of inflation are 
related to higher (lower) inflation variability. The problem has been addressed 
from different points of view and with often contradictory results. Thorough 
surveys of the literature are given in, for example, Fischer (1981 ), and Driffill, 
Mizon and Ulph (1990). 

This paper uses the Hendry and Mizon methodology (see section 3) to 
investigate this relationship for the UK, following the work of Mizon (1991 ). We 
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take a multivariate approach and study the relation between the two variables 
within a wide set of relevant macroeconomic variables suggested by a priori 
reasoning- GOP, money, supply, and the treasury bill rate. We conclude that 
there is a a positive relationship between relative price variability and inflation 
in the long run, like Mizon (1991 ). We also find evidence of the impact of 
relative price variability on money, output, and the treasury bill rate. 

The plan of the paper is as follows: in section 2 some of the principal 
contributions to the study of the relationship between inflation and its variabil
ity are briefly reviewed; section 3 reviews the methodology and econometric 
tools used in the paper; section 4 is dedicated to the empirical analysis of the 
relationship, including univariate description of the data and unit root tests, 
cointegration tests, and the estimation of a multivariate structural econometric 
model of the relationship; section 5 concludes the paper. 

2 - Brief review of the literature 

In this section we will review briefly some of the principal contributions and 
tipically addressed issues in the relative price variability/inflation literature. 

Batchelor and Orr (1991) divide the arguments that justify that inflation 
reduces welfare, i. e., that there is a positive relationship between those two 
variables, into three types. The first is that a high general rate of inflation is 
accompanied by a high degree of dispersion of inflation rates across individual 
markets which makes it hard for consumers with imperfect information to de
termine the behaviour of the general price level (1); amongst its supporters can 
be counted Vining and Eltertowski (1976}, Parks (1978}, Cukierman and Wachtel 
(1979, 1982}, Pagan, Hall and Trivedi (1983), and Clare and Thomas (1993}. 
The second argument is that a high rate of inflation is accompanied by high 
volatility in the general rate of inflation over time, making it difficult for con
sumers to predict its future behaviour on the basis of data on past inflation; 
adherents to this argument include Katsimbris (1985}, Ram (1985, 1988a, b), 
and Chowdury (1991 ). Finally, the third argument follows from Friedman (1977) 
where a high rate of inflation is said to imply a large gap between the actual 
inflation rate and the official policy target. If the probability of achieving the 
target is fixed, then high current inflation increases the range of possible outturns 
for future inflation; furthermore, greater uncertainty associated with higher inflation 
leads to reduced efficiency in the price system, causing a reduction in eco
nomic growth and more unemployment, thus providing an explanation for a 
positively sloped Phillips curve. This argument has been called the «Friedman 
effect» and is investigated by, amongst others, Levi and Makin (1979}, 
Mullineaux (1980}, and Holland (1986, 1988). 

Another type of classification of the (empirical} work on this relationship is 
provided by the way inflation uncertainty is determined. One way of determin-

(1) See Cukierman (1984) and Driffill eta/. (1990}, for example, for a description of Lucas', 
equilibrium price misperceptions model and recent developments of this model. 
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ing it is by associating inflation uncertainty with the variance of inflation expec
tations, and then proxying this variable by a function of the square residuals 
from a time series model of the inflation rate [for example, see Parks (1978), 
Engle (1982), Pagan et at. (1983), and Ram (1985, 1988a, b)]. Another way is 
to proxy the variance of inflation expectations by the variance of directly ob
served inflation expectations obtained from cross-sectional survey/panel data (2) 
[see, for example, Cukierman and Wachtel (1979, 1982), Mullineaux (1980), 
Batchelor and Orr (1991 ), and Holland (1986, 1988)] (3). 

Finally, empirical studies have either been based in cross-country aggre
gate analysis [like Logue and Willett (1976), Katsimbris (1985), Ram (1985) 
and Chowdury (1991 )], or in disaggregated analysis of one or a small group 
of countries, like most other studies already mentioned. Katsimbris (1985) dis
cusses the aggregation problems and compares the empirical results of aggre
gated data (for 18 OECD countries) with the disaggregated results. Homoge
neity issues, like the comparability of the indexes used for the different countries 
and different levels of economic development, seem to affect significantly the 
results. 

The majority of the empirical studies included in the works mentioned above 
take a univariate approach to the problem, regressing a measure of inflation 
uncertainty on inflation and maybe other relevant variables, using data from dif
ferent countries, sample periods, and functional forms. In general, empirical sup
port is found for the existence of a strong positive relationship between infla
tion and inflation variability. Recent exceptions are, for example, Ram 
(1988a, b) who finds that the strong relationship is not consistent over time and 
for different temporal aggregations for US post-war data; Chowdhury (1991) who 
studies 66 countries, and finds that the positive relationship between the two 
variables is stronger during the period of flexible exchange rates (1972-1985) 
than during the period of fixed ones (1955-1971); and Batchelor and Orr (1991) 
who test the «three arguments» for the existence of a relationship between the 
two variables with UK data, and conclude that none of them seems to be rele
vant when «changes in the general policy environment» are taken into account 
in the model of inflation uncertainty. Clare and Thomas (1993) use a vector 
autoregressive model to decompose relevant macroeconomic variables into their 
predicted values and macroeconomic shocks which are then included in the 
regression of LVP on inflation. They use the instrumental variables (IV) method 

(2) Examples are: Livingston's survey of forecasters and the University of Michigan Survey 
Research Center consumer survey, both for the US, and the Gallup Poll survey of consumers for 
the UK. From their data it is possible to construct series for the expected rate of inflation in the 
CPI using the variance across survey respondents. See Cukierman and Wachtel (1979) and 
Batchellor and Orr (1988) for a description of the procedures used. 

(3) An interesting result is obtained by Baghestani (1992) who studies the relationship be
tween the way expected inflation is formed and the level and variability of the inflation rate. He 
concludes that, for the period 1978:1 to 1985:6, the respondents of the Michigan survey use a 
weak form of rationality when the inflation rate is «mild or relatively stable», and a stronger form 
when it is «high and volatile». In the latter case, the better accuracy of the forecasts compen
sates for the effects of the higher uncertainty, and so «pays off» for the higher cost of gathering 
and processing information. 
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to estimate that regression (as generated regressors are included in the equa
tion) and estimate a congruent well specified econometric model (see sec
tion 3). They find a positive relationship between the two variables, which they 
interpret as reflecting a rise in sector specific shocks as inflation rises, and re
ject the interpretation that it would reflect a rise in the variance of the macro 
shocks. 

However, many of the estimated models are not well specified, i. e., param
eters are not constant, the functional form is often inadequate, and residuals 
are frequently heteroscedastic and non-normal, as Mizon (1989) and Driffill et 
at. {1990) discuss, therefore casting doubts on the conclusions of many studies. 
Mizon (1991) overcomes these problems and puts particular emphasis on mod
elling issues in his study of the relationship between inflation and relative price 
variability (LVP) for the UK in a multivariate framework. In his analysis, he in
cludes: earnings, productivity and unemployment, being unable to reject the hy
pothesis that there is a strong positive relationship between inflation and L VP. 

The present paper follows Mizon (1991) very closely, using the same 
methodology, but a different set of relevant macroeconomic variables: GDP, 
money supply, and the treasury bill {t-bill) rate, plus inflation and LVP, thus 
following the first argument of Batchelor and Orr's (1991) classification, other 
variables, like the US dollar and German mark prices of sterling and the price 
of imported goods, were excluded from the modelling information set at an 
earlier stage as we could not find a significant relation between these vari
ables and the two variables of interest. The paper starts off with a presenta
tion of the Hendry and Mizon methodology. 

3 - Methodological considerations 

3.1 - Hendry and Mizon methodology 

The use of complicated structural econometric models (SEM) which describe 
the functioning of major sectors of the economy now seem to be «unfashion
able». Sims' {1980) alternative approach which utilises vector autoregressive 
models (VAR), may predict the behaviour of economic variables more accu
rately than the SEM approach without imposing a priori restrictions, though the 
improvement is at the expense of degrees of freedom and loss of a theoreti
cal meaningful structure. 

However, this «extreme» distinction between the methods is also becom
ing less popular amongst practitioners. Rather than being rivals, both ap
proaches should be viewed as complementary. This approach has been named 
the Hendry and Mizon Methodology, after Hendry and Mizon (1990b) (4), and 

(4) See Hendry and Mizen (1990a, b), for example, and Pagan (1987) for a discussion and 
comparison with the other two members of the «Econometrics Methodology Travelling Circus» in 
the expression of Leamer (1991) (Leamer himself, Hendry and Sims), and, in general, Granger's 
(1990a) book on Econometric methodology. In a multivariate context, Hendry's methodology is 
often referred to as Hendry and Mizen's or as «Encompassing the VAR» methodology. 
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is used by Clements and Mizon (1991), Mizon (1991), Psaradakis (1992a, b), 
Andrade, Clare and Thomas (1991 ), and Andrade (1992), amongst others. 

Econometric models are only approximations to the underlying data gener
ating mechanism, and can be viewed as arising from a series of transforma
tions and reductions of the actual data generating process, the adequacy of 
the final reduced parameterizations thus being conditional on the validity of the 
various manipulations entailed in the reduction process. A general congruent (5) 
linear unrestricted vector autoregressive model (UVAR) can be defined for the 
relevant information set, taking into account all the information on the time series 
properties of the series gathered using both univariate and multivariate 
cointegration tests. In this way, it is possible to specify a UVAR in 1(0) variables 
which enables us to use Gaussian asymptotic theory, and include the informa
tion on long run relationships that may exist amongst the variables. 

The congruent UVAR is a valid benchmark for testing, firstly, the dynamics 
of the model (6), reducing it to a more Parsimonious, but still congruent, VAR 
(PVAR) and, secondly, for testing structural hypotheses and obtaining a struc~ 
tural econometric model (SEM) in this general to specific modelling strategy. 
A SEM is an adequate representation of the data if it is congruent with the 
evidence, and the reduction sequence that originated it is non-rejectable rela
tive to the underlying VAR. 

The SEM can be tested the using the encompassing principle [see Mizon 
(1984), Mizon and Richard (1986), and Hendry and Richard (1989)] as, in this 
framework, a test for the SEM to parsimoniously encompass the PVAR coin
cides with the test for the validity of the over-identifying restrictions against the 
latter model. Moreover, as Hendry and Mizon (1990b) demonstrate, a congruent 
SEM will encompass another congruent SEM, both nested in the PVAR, if the 
first model encompasses the PVAR, i. e., the minimal nesting model for com
peting SEM specifications. The basic role that the VAR (or more specifically, 
the PVAR) plays in the whole analysis is now clear. 

Another important issue is the modelling of non-stationary variables within 
this framework. 

3.2- Non-stationarity 

Since Nelson and Plosser (1982), many economic time series have been 
described as non-stationary, both deterministically (caused by linear trends, 
regime shifts or particular political/economical events), and stochastically (inte
grated, usually 1(1), variables). 

(5) «Necessary conditions for any model to be congruent include data coherency, constant 
parameters, valid weak exogeneity of any unmodelled variables for parameters of interest, con
sistency, with a priori theory, and data admissibility.» Hendry and Mizon (1990b), p. 1. See also 
Gilbert (1986) for a detailed discussion of the concept. 

(6) The problem of parsimony is fundamental in the VAR approach, where every variable and 
lag are allowed to enter every equation, and can be more easily solved in this form than using 
the Bayesian methods suggested by Doan, Litterman and Sims (1984). 
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It is particularly difficult to make a clear distinction between the two types 
of non-stationarity, as variables which look like being integrated may actually 
have a deterministic linear trend with a break, as Perron (1989) shows. Deter
ministic non-stationarity usually induces parameter non-constancy, and can be 
modelled with impulse (event specific) or step dummies. Variables with a stochastic 
trend (i. e., with a unit root) can be transformed into stationary ones usually by first 
differencing, since economic time series normally have, at most, one unit root. 

Within the univariate approach, modelling non-stationary variables presents 
difficulties since the standard distributions do not apply and appropriate unit 
root tests, namely the (Augmented) Dickey and Fuller, together with specific 
critical values have to be used; another important difficulty is that these tests 
are known to have little power against certain alternatives [see Schwert (1987) 
for the presence of MA terms, for example]. In a multivariate context, this analy
sis generalizes into the study of cointegration (7) (B) amongst variables. In this 
work, the Johansen procedure [see Johansen (1988), Johansen and Juselius 
(1990a,b)] is used to perform the analysis of cointegration among the variables 
in the system. 

3.3 -The Johansen procedure 

If then variables to be studied, Xr= [X1 X2 .•. Xnl'. are integrated (of order 
one), models like the VAR we are interested in tend to be formulated in first 
differences, ~Xr {t=1 ,2, ... ,T): 

(1) 

where IT(L) is a polynomial matrix of finite order k in the lag operator L (no 
MA components) with IT0 = ln. 1.1. is a vector of constants, Dr is a matrix of cen
tred deterministic variables, possibly including a trend, impulse, step and sea
sonal dummies, and £r-N/(O,A) with A unrestricted. Furthermore, it is assumed 
that the initial (-k+ 1 , ... ,0) values of Xr are fixed, that all the roots of det IT(Z) = 0 
lie outside or on the unit circle (thus excluding explosive solutions), and that 
the parameters of the model are constant. A VAR of «type» (1) can be de
fined for the levels of X1 as: 

and re-written as: 

IT(L) Xr= 1.1. + '!} Dr+ Et 

k-1 

~Xr = Lr; ~Xr.; +IT Xt-k + 1.1. + '!} Dr+ Er 

i=1 

(2) 

(2') 

(1) Two variables integrated of the same order are said to be cointegrated if a linear combi
nation of them is of a lower order of integration than each of them, and then there exists an error 
correction mechanism representation. 

(8) See Engle and Granger (1987) for a definition; Psaradakis (1989), Dolado, Jenkinson and 
Sosvilla-Rivero (1990), Campbell and Perron (1991), and Muscatelli and Hurn (1992) are excellent 
surveys on the subject. 
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i k 
where r; = -Un - Llli ), n = -Un- Llli) = -ll(1 ). The n matrix is called the long 

j=1 j=1 
run response matrix, and the information it contains is ignored if the first dif
ference formulation (1) is used instead of (2). 

If the rank of n, denoted r(ll), is u, there exist three important cases: 

1) If r(ll) = u = n, then all the n variables in Xt are 1(0) and the non
-stationarities in the model are deterministic and modelled through 
Dt; 

i1) If u = 0, then all the n variables in Xt are 1(1) and !:..Xt is station
ary, apart from any deterministic non-stationarities the variables 
may have (there is no long-run relationship amongst the variables); 

iii) If 0 < u <. n, then there are u cointegrating linear combinations of 
Xt, and the remaining (n-u) linear combinations of Xt act as com
mon stochastic trends. 

In the last case (0< u <n), the matrix n can be factored as n = aj3', where 
a and ~ are (nxu) matrices of rank u. The columns of the matrix ~ contain the 
coefficients of the u cointegrating vectors, i. e., the linear combinations 13'Xt 
which are 1(0). The columns of a contain the weights attached to each 
cointegrating vector in each equation of the system. Johansen (1988) (for the 
case when 11 = 0 and Dt = O) and Johansen and Juselius (1990a, b) (for the 
more general case) present a procedure for obtaining the maximum likelihood 
estimator of n, and empirically determine the value of u through a sequence 
of likelihood ratio tests. 

The likelihood function of (2) can be concentrated with respect to the un
restricted parameters r 1, r 2, ... , rk.1, 1.1. and 1'} by regressing !:..Xt and Xt·k on 
!:..Xt.1, ••• , !:..Xt·(k+1). 1, and D,, which yield residuals Rot and Rkf, respectively. Then 
the concentrated likelihood function is proportional to: 

T 

L(a,~,!:,.) = IAI-T/2 exp {- 1/2L (Rot+ ll Rk1)' A·1 (Rot+ ll Rk1)} 
1=1 

k 

Let Sii = T 1LRit R]t (i, j = 0, k). Since we are interested in the case when 
t=1 

O<u<n and therefore n = al3', we can use Theorem 4.1 from Johansen and 
Juselius (1990a): the maximum likelihood estimator of ~ is found by first solv
ing the characteristic equation: 

(3) 

which has for solutions the e~envalues ~1 >~2> .. . >~n >0,1\_with corresponding 
matrix of eigenvectors 0 = [01 v2 ... 'Vn] normalised so that v' Skk \J= I; then, the 
tRaximum likelihood estimator of ~ is given by ~ = ~1 t 2 ... tv], the u first columns of 
V corresponding to the u largest ~ (9). 

(
9

) An important characteristic of the procedure is that although IT is unique, the estimated 
matrices a and ~ are not. Clel):;lenti and Mizon (1991) an1 Mizon )1991) use square non-singular 
(uxu) M matrices such that W = ~M', ii• = iiM-1, and IT= 8: ~·· to transform the estimated 
cointegrating vectors. 
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1\ "' 1\ 1\1\ Estimates of the other parameters given by a = - &JJJ3, and A = &Jo - &JK13W S ok; 
the maximum value of the likelihood function is given by: 

- 2/T u 1\ 
L = I Sao I IT (1-A.;). (4) 

max i=1 

The null hypothesis H0(u): r(IT) ::;; u can be tested against the alternative 
H1: r(ll) = n using the trace test statistic obtained directly from the ratio of maxi
mised likelihoods under each hypothesis given from (4): 

n " 11 [ H0(u) I H1 ] =- T. L In (1-A.;) (5) 
i=U +1 

where 1;, i = u + 1 , ... , n, are the (n-u) smallest eigenvalues from the solution 
of (3). The maximal eigenvalue test statistic can be used to test the null H2(u) 
against the alternative H2(u + 1): 

(6) 

Johansen and Juselius (1990a) and Osterwald-Lenum (1990) calculated the 
critical values of both test statistics for the cases where (2) includes either an 
unrestricted constant term or a constant term restricted to lie in the cointegrating 
space. The distributions of the tests statistcs are not invariant across models to the 
inclusion of deterministic variables (matrix OJ. Johansen and Juselius (1990a, b) and 
Juselius (1990) also derive tests for linear restrictions on elements of a and ~. given 
by likelihood ratio tests statistics and asymptotically distributed as x2, under which nulls 
the system can be re-estimated. Podivinsky (1992) shows that inference based on the 
asymptotic x2 critical values can be misleading in small samples, and proposes the 
use of F-type tests in this context. 

Returning our attention to the UVAR, the information provided by the unit 
root tests on the variables and the long run relationships determined using the 
Johansen procedure will be included in the analysis and eventually in the SEM. 
Therefore, the UVAR is specified for variables that are in stationary form, and 
includes the ECMs as lagged endogenous variables. The error correction repre
sentation of the system is then: 

ll*(L) t:.Xt = - ll(1) X1-1 + Jl + u Dt + Et (7) 

where ll*(L) is defined from IT(L) = ll(1 )L + (1-L) IT* (L), with ll*(O) = lk, all ro
ots of det IT* (Z) = 0 are outside the unit circle, and IT(1) = aW. This representa
tion is equivalent to [see, for example, Hylleberg and Mizon (1989)] Johansen's 
interim multiplier representation: 

r(L) I:!Xt=- ll(1) Xt-k + Jl + u Dt + Et 

which can be easily obtained from (2'). 
In the next section we will use Hendry and Mizon's methodology to study 

the relationship between inflation and LVP for the UK during the period 196301-
-198801, starting off with the determination of the univariate time series prop
erties of each series. 
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4 - Empirical analysis 

4.1 -Univariate description of the variables 

In this study we use quarterly seasonally unadjusted UK data for the pe
riod 196301-198801 (source: CSO). The set of variables is: relative price 
variability (L VP) (10), inflation rate (OP)(11), real GDP (L Y), money supply (LM), · 
and the t-bill rate (L TB) (see figures 1-5}. All variables, except inflation, are 
expressed in natural logarithms. As an introduction to the analysis of the sys
tem, the univariate characteristics of these series are presented in table 1 (12): 

TABLE 1 

Descriptive Statistics (1963Q1-19BBQ1) 

Variable 

LVP, .............................................. . 
t'J.LVP, ............................................ . 
DP, ................................................ . 
tJ.DP, .............................................. . 
LY

1 
•••••••••••••••••••••••••••••••••••••••••••••••••• 

IlLY, ............................................... . 
LM, ................................................ . 
t'J.LM, .............................................. . 
LTB, ............................................... . 
!lLTB, ............................................ . 

Mean 

-8.639 
0.011 
1.986 
0.012 
1.037 
0.026 
1.308 
0.029 
2.127 
0.008 

Stand. Dev. 

0.832 
0.945 
1.491 
1.242 
0.873 
0.044 
0.877 
0.021 
0.351 
0.144 

Norm.(') 

1.923 
1.042 

55.978 
28.835 

9.502 
8.569 
7.159 

59.586 
2.942 

10.871 

ow (2) 

1.289 
2.970 
0.690 
2.707 
0.003 
2.548 
0.002 
1.217 
0.153 
1.892 

ARCH(1) {3) 

0.23 
14.57 {**) 

9.71 {**) 
9.82 (**) 

3 944.56 {**) 
0.14 

14 019.50 {**) 
0.01 

256.22 {**) 
0.08 

(') Norm is the Jarque and Bera {1980) normality test statistic distributed asymptotically as a x'{2) {5% 
critical value= 5.991). 

(
2

) OW is the Durbin-Watson test statistic for the null of a random walk [Sargan and Bhargava (1983)] 
accept the null if OW <0.259 {5% critical value)]. 

{') ARCH (1) is the Engle (1982) test statistic for first order autoregressive conditional heteroscedastic 
residuals for a regression on a constant [('') indicates rejection of the null at 1 % using the F version of the 
test]. 

(1°) See Mizon {1989) and Driffill eta/. {1990) for a discussion on the correct transformation 
of the VP data; we have adopted the logarithmic transformation, L VP, as Mizon {1991 ). 

(1 1) The measure of aggregate inflation is given by: 

n 
DP1 = :E W;1 Mn Pit 

i= I 

where Pit are the prices of each of the i = 1, 2 ... , n goods at time t, and W;1 are their expenditure 
shares. The measure of relative price variability is given by: 

n 
VP1 = L Wit (tJ.In Pit - DP1)

2 

i= I 

which is a measure of the variance of the inflation rates, Mn P;1, across the n goods or, equiva
lently, of the relative inflation rates, (Mn P;1- DP1). 

(1 2) Unless otherwise stated, all the empirical results in this work are obtained using the PC
-GIVE package [see Hendry {1989)]. 
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The normality test statistics indicate that OP, L Y, and LM have non-normal 
skewness and excess kurtosis, whereas the ARCH test statistics show signifi
cant ARCH(1) effects for the same variables as well as for LTB. These results 
and inspection of the graphs for each variable seem to indicate that mean and 
or trend shifts and or outlier observations may exist in the data. Their model
ling could well require the use of dummy variables. 

On the basis of the OW statistic, the hypothesis that L Y, LM and L TB are integra
ted of order one cannot be rejected against a stationary first order autoregressive al
ternative, whereas L VP and DP appear to be 1(0). The consistency of this result is 
assessed by using Osborn (1990) seasonal unit root tests, instead of the traditional 
(augmented) Dickey and Fuller tests, since we are modelling quarterly series. 

Unit root tests 

The possible existence of d0 zero frequency (or long run) unit roots and d5 

unit roots at seasonal frequencies is tested against a stationary alternative with 
deterministic seasonality using the Osborn (1990) seasonal unit root test. S/(2, 1) 
is the maximum order of seasonal integration considered under the null. The 
(augmented) form of the Osborn (1990) auxiliary regression is given by: 

3 p 
.!l.!l4 Xt = ~ + . L a.;Dit + ~1 .!l4Xt-1 + ~2 .!lXt-4 +. L <l>i M4Xt-j + 11 t (8) 

I= 1 } = 1 

where ~ is a constant, Oit is the seasonal dummy corresponding to quarter i 
(i = 1, 2, 3), .!l4 = (1-L 4), and Tit is a white-noise error process. A t-test for ~1 = 0 
provides a test of a long run unit root; a t-test for ~2 = 0 provides the analo
gous test for seasonal unit roots and a long run root simultaneously (13). Both 
statistics have non-standard distributions with appropriate critical values given 
in Osborn (1990). A general to specific strategy was adopted to determine p, 
starting with p = 8, and then deleting the non-significant lags based on both 
the statistical significance of $i and on the whiteness of the residuals [p re
ported in the table gives the lags numbers actually used in the estimation of 
equation (8)]. The results for the five variables are as follows: 

TABLE 2 

Osborn seasonal unit root tests 

K·:::::::::::::::::::::::::::::::::::::::: 
" t~1 ..................................... . 

A 
~2 ....................................... . 

" t~2 ..................................... . 

LVP, 

0 
-0.403 

-4.182 

-0.778 

-7.208 

(1 3) Cf. ~~4 can be written as: 

DP, 

0 
-0.328 

-3.611 

-0.758 

-6.500 

LY, 

4 
0.019 

0.335 

-0.481 

-3.566 

LM, 

5 
0.114 

2.884 

-1.009 

-7.716 

M 4 = (1-L){1.L 4) = (1-L)(1-L)(1+L+L2+L 3) = (1-L)2(1+L+L2+L3). 
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LTB, 

1,6 
-0.072 

-1.061 

-0.957 

-7.023 



For all variables except L Y, seasonal differencing can be rejected at the 
5% level (Osborn's critical value is -3.75 for a sample size n = 136), whereas 
the long run unit root can be rejected only for L VP and DP (5 % critical 
value = - 2.11 for n = 136). However, being aware of the low power of the 
unit root tests and of the rather marginal non-rejection of the seasonal null for 
L Y using critical values calculated for a different sample size, we will proceed 
under the assumption that no seasonal unit roots are present in the series. 
Therefore, we will assume that LVP and DP are 1(0), and that L Y, LM and 
L TB are 1(1) (14). In the next sub-section, the Johansen procedure is used to 
study the joint integration characteristics of the five series. 

4.2 - Cointegration analysis 

The cointegration analysis of the data is conducted within a VAR of 
«type» (2): 

for the five variables, L VP, DP, L Y, LM and L TB, and a non-restricted con
stant (thus allowing for a trend in the model). In order to determine the opti
mum number of lags to be used in the VAR, we use a test given in Hall 
(1991) (15). It starts with the estimation of a high order VAR, and tests the 
restriction of its order by one unit at a time using a likelihood ratio test (LR) (16), 
until a «rejection point» is reached. As Hall concedes, this rejection point need 
not be unique, potentially making the test results unclear. VARs of order k = 6 
to k= 2 were estimated using the PC-FIML module of PC-GIVE [see-Hendry 
(1989)] with the following results: 

TABLE 3 

LR test for the order of the VAR 

Order of the VARs 

HO: k=5 against H1: k=6 ...................................................................... . 
HO: k=4 against H1: k=5 ...................................................................... . 
HO: k=3 against H1: k=4 ...................................................................... . 
HO: k=2 against H1: k=3 ...................................................................... . 

LR 

34.6857 
28.2472 

105.7415 
43.9716 

LR 
(with dummies) 

na (' 7) 

28.7783 
118.9040 
27.7957 

(14) As Hall, Anderson, and Granger (1992) point out, the conclusion that the t-bill rate is an 
integrate process cannot be true in a very strict sense because integrated series are unbounded. 
However, the statistical characteristics of the particular series that we are studying are closer to 
an 1(1) process than to an 1(0) one for the particular sample considered, and therefore for the 
purpose of this model is appropriate to treat L TB as 1(1 ). 

(1 5) Another way to determine the optimum lag order of VAR models is to use information crite
ria, like Akaike's AIC, Hannan and Quinn's HQ, and Schwarz's SC, which are valid (and consistent 
in the cases of the HC and SC criteria) for unstationary systems [see LOtkepohl (1991), for example]. 

(1 6) The test statistic is distributed asymptotically as a x2 with degrees of freedom given by 
the product of the number of equations by the number of lags included in the system. 

(1 7
) A VAR with 42 parameters is too big to be estimated by PC-FIML. 
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A (local) minimum can be identified for k = 4 below the 5 % asymptotic criti
cal value [x2(25)5% = 37.6525]. However, the VARs are not congruent: the analy
sis of the estimated VARs revealed non-normal residuals in some of the equa
tions, possibly due to the presence of outliers; the recursive estimation of the systems 
revealed non-constant parameters, probably due to regime shifs that may have 
occurred during this period. Thus, the inference is not valid. In order to overcome 
these problems and obtain congruent VARs, dummy variables were introduced in the 
system (in matrix Di) to account for both types of misspecffication. For the first type, 
the residuals were analysed and the outliers identffied; for the second, recursive one 
step ahead Chow tests were performed using PC-FIML. 

The relevant set of dummies includes a step dummy to take account of the large 
scale extraction of oil from the North Sea, which began in the first months of 1976 
(8076.1); another for the period of hyperinflation in the 70's (S073.2/T7.1); impulse 
dummies for the abandonment of wage and price controls (075.2); VAT increase 
(079.3); and a seasonal dummy for the third quarter (03) (18). A complete definition of 
the (seven) dummies used is given in appendix A. 

When the VARs were re-estimated including dummies, the results of the LR test 
did not change significantly (see last column in table 3). Therefore, a VAR with four 
lags of each of the five variables, constant and seven dummies, which proved to be 
congruent with non-autocorrelated normal residuals (see table 4), and constant pa
rameters (see figures 6-10), is used in the analysis. 

TABLE 4 

Analysis of the residuals in the VAR 

Equation 

LVP, ................................................................................ .. 
DP, ................................................................................... . 
LY, ................................................................................... . 
LM, .......... _ ....................................................................... .. 
LTB, ................................................................................. . 

Stand. Dev. 

0.5 2991 
0.6 0105 
0.0 1512 
0.01162 
0.1 1498 

Box-Pierce 
(1) 

18.971 
24.747 
22.865 
16.726 
17.287 

Nonnality 
(2) 

0.414 
0.524 
1.065 
0.680 
4.407 

(')Box-Pierce is the Box-Pierce tex1 statistic for white noise residuals, approximately distributed as a X2(16} 
in this case, as 16 lags were used to compute it {5% critical value= 26.30}. 

(2} Normality is the Jarque and Sera (1980} normality test statistic asymptotically distributed as a X2(2} {5% 
critical value= 5.991}. 

Then, Johansen's test statistics (5) and (6) are used to determine u, i. e., the 
dimension of the cointegration space. Their values are given in the following table: 

TABLE 5 

Cointegration test statistics 

Eigenvalue " 95% crit. -T.IIog(1-1,} 95% crit. H
0
(u} 

~ 
-T.log(1-A.,) 

value i value 

u:S:4 ..................................... 0.01344 1.299 8.18 1.299 8.18 
u:S:3 ..................................... 0.03491 3.411 14.90 4.710 17.95 
u:S:2 ..................................... 0.15214 15.844 21.07 20.554 31.52 
u:S:1 ..................................... 0.21208 22.882 27.14 43.436 48.28 
u=O ..................................... 0.67350 107.455 33.32 150.891 70.60 

(1 8) Initially, the three seasonals were included in the VAR, but the null hypothesis of joint 
non-signifcance of 01 and Q2 could not be rejected using a likelihood ratio test. 
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The comparison of the values of the two test statistics with the critical values cal
culated by Osterwald-Lenum (1992) (table 1.1*) suggests that U=1. However, these 
critical values should be used only as an orientation, since we have included dummy 
variables in the VAR. Perron (1989) shows how the critical values of AOFtests are 
not robust to the inclusion of dummies. As it may be possible that the same happens 
in the multivariate context, we will consider two cointegrating vectors (u=2) in our 
analysis (19). This choice is supported by the stationarity of the second cointegrating 
relation, once the dummy variables have been partialled out (see figure 12). 

The next two tables give the estimated coefficients of the two standard
ized cointewating vectors (~'i) and the (three) common trends amongst the 
variables (v'i); and the correspondent (standardized) weights (or adjustment 
coefficients) (fli and ~i ): 

TABLE 6 

Standardized cointegration coefficients (in row) 

II, 

~~: ::::::::::::::::::::::::::::::::::::::: 
II 
~·, ....................................... 

~~ ······································· 
v~ ....................................... 

LVP ................................... . 
DP ..................................... . 
LY ...................................... . 
LM ..................................... . 
LTB .................................... . 

LVP DP LY 

1.0000 -4.7155 12.4814 
-8.0431 1.0000 -180.3910 
0.2322 -0.0648 1.0000 

-0.1052 0.1187 -0.8003 
-0.3978 -0.1355 8.1508 

TABLE 7 

Adjustment coefficients (in column) 

a, &., ~. 

-0.0187 
-0.1252 
0.0063 

-0.0011 
0.0012 

-0.0023 
-0.0064 
0.0003 
0.0004 
0.0052 

2.2723 
-0.1733 
-0.0090 
-0.0083 
0.0805 

LM 

-10.9081 
136.8890 

-0.7562 
1.0000 

-6.8435 

~2 

0.2072 
0.5356 

-0.0011 
-0.0159 
0.1172 

LTB 

2.0924 
67.4808 

0.0554 
-0.0937 
1.0000 

~3 

-0.0445 
-0.0921 
-0.0016 
-0.0008 
0.0036 

The first ECM (figure 11) defines a stationary long run relationship among 
LVP and all other variables in the system, and is given by: 

ECM1 1 = L VP1- 4. 72 OP1 + 12.48 L Y1- 1 0.91 LM1 + 2.09 L TB1 

i. e., increases in inflation and money supply increase relative price variability, 
whereas increases in real GOP and t-bill rate decrease L VP. Thus, there is 
evidence of a positive relation between inflation and relative price variability in 
the long run. The second ECM (figure 12) defines a long run money demand 
equation given by (ECM standardized for LM): 

ECM2.1 = LM1- 1.32 L Y1 + 0.49 L TBt 

(19) An earlier attempt to consider three cointegrating vectors was unsuccessful, as the third 
ECM proved to be not significant in the UVAR. 
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These two ECMs will now be included in the UVAR defined for the five 
variables. 

4.3 - UVAR, PVAR, and SEM 

Using the results from the seasonal unit root tests and from the Johansen 
procedure, a UVAR in 1(0) variables is defined for three lags of L VP1, OP11 
b.L Y1, b.LM1, and b.LTB1, a constant, a seasonal (03), the ECMs, and an ap
propriate set of dummies (see appendix A for a description of the dummies). 
From expression (7) this UVAR can be witten as: 

B(L) 

LVP1 

OPt 
b.LY1 

b.LM1 

b.LTB1 

ECM1t·1 
= llt+ u O't+ 'Y ECM2

1
_
1 

+ 'llt (9) 

where B(L) is a polynomial matrix of order 3 in L w~h Bo=lk, 11 is a vector of con
stants, 0' 1 is a matrix of centred deterministic variables, and 'llt -I(O,A). However, the 
estimated model was not congruent with the data, and it seemed preferable to con
sider b.OPas the dependent variable in (9), as in Mizon (1991), and include lags 
of OP1 in the RHS of the VAR. Therefore the UVAR was redefined for three 
lags of L VP1, b.OP1, t:.L Yr. t1LM1, b.L TB1, constant, 03, lagged ECMs, lagged OP, 
and dummies. 

The estimated UVAR proved to be congruent (constant parameters and 
white noise normal residuals for all five equations), but highly parameterized. 
As described in section 3.1, we then proceed to test the dynamics of the model 
in order to simplify it and obtain a congruent PVAR. In the next table, the F test 
statistics for the hypothesis that each variable can be excluded from the sys
tem, distributed as a F(5,72), are given for the retained regressors in the PVAR: 

F-tests on retained regressors in the PV AR 

Variable LVP,., LVP,_, I!.DP, !J.LY, !J.LY, !J.LY,., 

F statistic ........................... 3.47 3.33 2.52 24.09 10.32 45.02 
p value ............................... .0073 .0093 .0368 .0000 .0000 .0000 

Variable !J.LM, !J.LTB,_, ECM1
1
_
1 

ECM2,_
1 DP, DP, 

F statistic ........................... 7.40 2.20 5.02 7.98 1.80 2.01 
p value ............................... .0000 .0633 .0005 .0000 .1246 .0877 

Variable 069.1 073.2 074.1 075.2 077.1 079.3 

F statistic ........................... 2.86 3.53 7.63 4.54 4.11 13.28 
p value ............................... .0208 .0065 .0000 .0012 .0024 .0000 

Variable 081.2 081.4 0821.832 5076.1 5073.2/77.1 Q3 

F statistic ........................... 2.72 8.02 5.75 7.09 7.51 3.67 
p value ............................... .0263 .0000 .0002 .0000 .0000 .0051 
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The importance of some of the variables in this table should be emphasized: both 
ECII/Is are highly signijicant, so are all the lags of !lL Y, MM1-1, and some of the dum
mies. The congruence of the PVAR can be assessed from table 8 (analysis of the 
residuals in the PVAR) and figures 13-17 (Chow tests). 

TABLE 8 

Analysis of the residuals in the PVAR 

Equation 

LVP, ................................................................................. . 
L10P1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

L1LY, ................................................................................. . 
L1LM, ................................................................................ . 
L1LTB, ............................................................................... . 

Stand. Dev. 

0.49077 
0.58466 
0.01384 
0.01261 
0.10637 

Box-Pierce 
(1) 

21.182 
11.478 
12.194 
16.706 
21.715 

Nonnality 
.ill 

1.243 
1.198 
0.653 
0.014 
0.850 

(')Box-Pierce is the Box-Pierce text statistic for white noise residuals, approximately distributed as a x'(16) 
in this case, as 16 lags were used to compute it (5 o/o critical value= 26.30). 

(') Normality is the Jarque and Bera (1980) normality test statistic asymptotically distributed as a x'(2) (5 o/o 
critical value = 5.991 ). 

Finally, the PVAR is used as the benchmark against which structural hy
potheses are tested, i.e., against which a SEM (or alternative SEll/Is) is evaluated. 
Following the review of the literature in section 2, firstly and foremost, we want 
to test whether inflation enters the LVP equation (with a positive sign), thus 
testing the first argument of Batchelor and Orr's (1991) classification. Then, 
we want to test if LVP enters the equations for !lL Y (with a negative sign), 
following Mullineux (1980) and Holland (1986), which enables us to test (though 
only partially) the third argument in that classification; whether L VP and infla
tion enter the t-bill equation following Levi and Makin (1970); and other «stand
ard>> macroeconomic hypothesis on the behaviour of this five variables. 

·The SEM is specified for the five variables, L VPt, 11DP1, !lL Y1, 11LM1, and 
11LTB1, with the significant regressors entering their respective relevant equation. 
Estimation of the model by FIML in GAUSS (20) gives the following results for 
the five equations (a constant term is included in the estimation of all equa
tions): 

FIML estimation of the 8EM 

Equation for L VP, 

Variable 

LVP(-1) ............................................................................ . 
OPI(-2) ............................................................................. . 
i10P ................................................................................. . 
i10P(-1) ........................................................................... . 
OP(-2) .............................................................................. . 
11L Y(-2) ............................................................................ . 
11LM(-1) ........................................................................... . 
ECM1(-1) ......................................................................... . 

Coefficient 

.3344 

.1474 

.4338 

.7335 
- .7110 
- 9.4199 
11.2018 

- .2650 

Stand. error 

.0936 

.0844 

.0861 

.2551 

.2338 
2.4617 
2.9363 

.0609 

T-ratio 

3.5750 
1.7459 
5.0355 

-2.8753 
-3.0411 
-3.8265 
3.8149 

-4.3494 

Dummies included in the estimation of this equation: 03, 073.2, 081.2, 081.4, 0821.832, 
8073.2/77.1, and 8076.1. 

(20) The dimension of the model (PVAR with 130 parameters) proved to be too big for PC
·FIML (where a maximum of 40 parameters is allowed in the FIML estimation). To overcome this 
difficulty, we have estimated the model in GAUSS (version 2.0), using a program written under 
the supervision and in collaboration with Ray O'Brien. 
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Equation for !lOP, 

Variable 

OP(-3) .............................................................................. . 
8LY(-2) ............................................................................ . 
8LY(-3) ............................................................................ . 
ECM1(-1) ......................................................................... . 
ECI'vf2(-1) ......................................................................... . 

Coefficient 

.1088 
11.1346 

2.8750 
.1826 

2.0647 

Stand. Error T-Ratlo 

.0546 1.9936 
1.6293 6.8338 
1.5919 1.8060 

.0145 12.6303 

.3702 5.5778 

Dummies included in the estimation of this equation: 073.2, 075.2, 079.3, 081.2, and 073.2/ 
77.1. 

Equation for IlLY, 

Variable 

LVP(-1) ............................................................................ . 
LVP(-2) ............................................................................ . 
80P ................................................................................. . 
OP(-2) .............................................................................. . 
t:..LY(-1) ............................................................................ . 
8LY(-2) ............................................................................ . 
8LY(-3) ............................................................................ . 
8LM(-1) ........................................................................... . 
ECM1(-1) ......................................................................... . 
ECI'vf2(-1) ......................................................................... . 

Coefficient 

-.0066 
.0049 
.0112 
.0101 

-.6251 
-.6279 
-.7087 
.2543 

-.0043 
-.0382 

Stand. Error 

.0024 

.0025 

.0025 

.0017 

.0436 

.0834 

.0471 

.0866 

.0006 

.0107 

T-Ratio 

-2.8062 
1.9918 
4.5236 
6.1055 

-14.3445 
- 7.5292 
-15.0387 

2.9367 
- 7.7833 
- 3.5785 

Dummies included in the estimation of this equation: 03, 069.1, 074.1, 077.1, and 0821.832. 

Equation for t:..LM, 

Variable 

LVP(-2) ............................................................................ . 
8LY(-1) ............................................................................ . 
8LY(-2) ............................................................................ . 
8LY(-3) ............................................................................ . 
8LM(-1) .......................................................................... .. 
OP(-2) .............................................................................. . 
ECI'vt2( -1 ) ......................................................................... . 

Coefficient 

.0065 

.1336 

.0569 

.1035 

.4408 
-.0040 
-.0383 

Stand. Error 

.0022 

.0364 

.0374 

.0347 

.0761 

.0012 

.0112 

T-Ratio 

2.9750 
3.6706 
1.5226 
2.9856 
5.7917 

-3.3059 
-3.4273 

Dummies included in the estimation of this equation: 081.4, 0821.832, and 5076.1. 

Equation for IlL TB, 

Variable 

LVP(-2) ............................................................................ . 

80P(-1) ············································································ 
OP(-3) .............................................................................. . 
8LTB(-2) .......................................................................... . 
ECMt(-1) ......................................................................... . 
ECM2(-1) ......................................................................... . 

Coefficient 

.0399 

.0236 

.0368 

.1723 

.0056 
-.6344 

Stand. Error 

.0190 

.0138 

.0117 

.0918 

.0034 

.1257 

T-Ratio 

2.1060 
1.7058 

-3.1499 
1.8773 
1.6384 

-5.0491 

Dummies included in the estimation of this equation: 069.1, 073.2, 077.1, 5076.1 and 
5073.2/77.1. 
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The estimated SEM can hardly be called parsimonious, but seems to be 
congruent with the data (see table 9 below). It has two rather uncommon char
acteristics: firstly, the importance of the ECMs which enter almost all equa
tions, though in general with small estimated coefficients; secondly, the strong 
presence of dummies in all equations, which gives a good indication of the 
difficulties encountered in modelling these variables. 

TABLE 9 

Analysis of the residuals in the SEM 

Equation 

LVP, ................................................................................. . 
tJ.DP, ................................................................................ . 
tJ.LY, ................................................................................. . 
tJ.LM, ................................................................................ . 
tJ.LTB, ............................................................................... . 

Stand. Dev. 

0.52740 
0.62329 
0.01603 
0.01356 
0.11818 

Box-Pierce Normality 
(1) (2) 

19.389 1.799 
10.641 1.344 
21.581 0.444 
25.584 0.119 
12.713 3.388 

(')Box-Pierce is the Box-Pierce tex1 statistic lor white noise residuals, approximately distributed as a x'(16) 
in this case, as 16 lags were used to compute it (5% critical value= 26.30). 

(
2

) Normality is the Jarque and Bera (1980) normality test statistic asymptotically distributed as a x'(2) (5% 
critical value= 5.991). 

Although some goodness of fit is lost in the transformation from the PVAR 
to the SEM, the latter appears to be congruent with the data, as no evidence 
of autocorrelated or non-normal residuals can be found in the table above. 
It is also congruent with the information contained in rival models as the SEM 
is able to encompass the PVAR. The value of the likelihood ratio test statistic 
for the 59 overidentifying restrictions against the PVAR is 67.747, lower than 
the asymptotic x2

5%(59) critical value (= 77.93; p-value = 0.20348). The SEM 
therefore seems congruent with the available information, and a non-rejectable 
reduction of the VAR. 

Interpretation of the SEM 

The first equation of the SEM (equation for LVP) shows that there is a 
positive contemporaneous relation between the acceleration in inflation (~OP) 
and L VP, that becomes negative after a quarter [~OP(1 )]; there is also a nega
tive relationship between lagged inflation [OP-(2)] and L VP. These results con
tradict some of the previous empirical findings for the UK, as mentioned in 
section 2. However, we can include in our analysis the long-run information 
contained in ECM1 (which enters this equation with a negative sign), and cal
culate its long run solution, given by: 

LVP=0.6892 DP-4.2227 LY+3.6915 LM- 0.7072 LTB+deterministic 
components 

Then, it is clear that in the long-run there is a positive relationship between 
the two variables of interest, a finding, in line with Mizon (1991). 
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The relationships between L VP and the other variables that enter this first 
equation seem coherent with general macro theory: real economic growth (t:.L Y) 
leads to a decrease in L VP, both in the short (with a two quarter lag) and 
long run; growth in money supply (t:.LM) has the opposite effect, with a shorter 
lag; interest rates (t:.L TB) only influence LVP in the long-run (rational agents 
«ignore» short-run changes in L TB, but acknowledge that a long-run increase 
in the interest rates decreases price variability). 

The analysis of the second equation (acceleration in inflation) shows that 
there is no short-term feedback between LVP and !lOP. The third equation 
(t:.L Y) gives some evidence for the existence of the Friedman effect -there is 
a negative relationship between inflation uncertainty, as measured by L VP, and 
real economic growth, although the effect appears to be small. However, this 
result is not supported by the evidence for the UK provided in Mizon (1991) 
who includes in his study variables like unemployment and the index of average 

· weekly hours worked. According to the Friedman effect, an increase in infla
tion variability reduces the efficiency of the price system and so leads to an 
increase in unemployment and finally to a decrease in real output. However, 
in the SEM Mizon (1991) estimates, L VP does no enter either the unemploy
ment or the average hours equations, showing no relation between inflation 
variability and employment/unemployment (21). The long-run solution of this 
equation shows a positive relation between L VP and L Y, as in Mullineaux (1980) 
for the US, and gives support to Holland's (1986, 1988) argument that institu
tions «adjust» for inflation uncertainty in the long run (22). 

Finally, positive feedback effects exist between LVP and both money and 
the t-bill rate. The equation for t:.LM (fourth equation) shows a small feedback 
effect between LVP and money; the equation for t:.L TB (fifth equation) shows 
a positive feedback between this variable and L VP, as predicted by Levi and 
Makin (1979) in what they call a «risk-premium for uncertainty» awarded to 
investors in bonds. Overall, we found that L VP, and not only inflation, affects 
macro variables like money, output and the t-bill rate, and therefore that this 
variable should be included more often in empirical macroeconomic studies. 

The relations found amongst all variables appear to be, in general, in agree
ment with text book macroeconomics. Examples of the few exceptions are: in 
the equation for t:.L TB we found a negative relation between this variable and 
lagged excess money demand [as measured by ECM2(- 1 )]; lagged inflation, 
!lOP and lagged t:.LM enter with a positive sign the equation for t:.L Y. We have 
also found interesting relationships amongst variables like: the negative rela
tionship between inflation, t-bill and money in the fourth equation (t:.LM), both 
in the short and long run which, following Levi and Makin (1979), can be ex
plained by economic agents buying bonds in response to high inflation and t
bill rates; the equation for t:.L Y is quite close to an AR(3) model t:.L Y with ne-

(21 ) It should be noted, however, that the definition of «unemployment» has changed several 
times in the UK since 1979. See Gregg (1992) for a detailed discussion of these changes and 
their effects on (decreasing) the offical number of unemployed with potential impact on empirical 
work. 

(22) One way that this can be achieve is through the indexation of wages. 
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gative coefficients, clearly picking up the decline in real economic growth in 
Britain in the 1970's and 80's. 

To summarise our results, we found evidence of a positive relationship in 
the long run between inflation and inflation uncertainty, as measured by DP 
and LVP respectively, for the UK for the period 196301-198801. We have 
thus provided evidence for the argument we set out to test: a high inflation 
rate is accompanied by a high degree of inflation rate dispersion across mar
kets, making it difficult for consumers with imperfect information to determine 
the behaviour of the general price level. However, this result is not as clear 
cut as in Mizon (1991). 

5 - Conclusion 

In this paper we use a multivariate approach which follows the Hendry and 
Mizon methodology to define a structural econometric model, and use the 
Johansen procedure to study the existence of cointegrating relations amongst 
the variables. Using quartely data for the UK over the period 196301-198801, 
and a set of variables that includes real output, money supply and the t-bill 
rate besides the two variables of interest, we find evidence that there exists a 
positive relationship between inflation and L VP. Although the SEM presented 
still has some limitations, our results highlight the importance of using 
multivariate modelling based on the appropriate methodology. 
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APPENDIX A 

Dummy variables used in the Johansen procedure 

074.1-1 in 1974(1), 0 otherwise. 

This dummy variable captures the effect of the 3 day week and various labour strikes 
leading to the change of government in March 1974; 

075.2 - 1 in 1975(2), 0 otherwise. 

This dummy captures the effects of the abandonment of wage and price controls; 

079.3- 1 in 1979(3), 0 otherwise. 

During this quarter there was an oil price rise, the beginnings of a tighter monetary 
policy, and the increase in VAT from 8% to 15 %; 

081.4- 1 in 1981 (4), 0 otherwise. (see next set of dummies); 

5073.2177.1 -1 from 1973(2) till 1977(1), 0 otherwise. 

This was the period of hyperinflation, and higher deficit in the current account of th 
Balance of Payments; 

5076.1 - 1 from 1976(1 ), till the end of the sample, 0 otherwise. 

This step dummy accounts for the exploration of North Sea oil, which started in a larger 
scale after the opening of the first pipeline in November 1975; 

Q3 - 1 in the third quarter of each year, 0 otherwise. 

Dummy variables used in the PVAR/SEM 

069.1 - 1 in 1969(1 ), 0 otherwise; 
073.2- 1 in 1973(2), 0 otherwise; 

In April 1973, VAT was introduced following the UK's entry into the EEC; 

074.1 -as before; 
075.2- as before; 
077.1 - 1 in 1977(1 ), 0 otherwise. 

Following the Letter of Intentions to the IMF (December, 1976) and the corresponding 
loan, there was a significant cut in the Treasury Bill Rate; 

079.3- as before; 
081.2- 1 in 1981 (2), 0 otherwise; 
081.4-1 in 1981(4), 0 otherwise; 
0821.832- 1 in 1982(1) and 1983(2), 0 otherwise. 

These three dummies try to capture different phases of the recession of the 80's and 
the posterior economic recovery; 

5073.2/77.1 -as before; 
5076.1 -as before; 
03- as before. 
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