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A bst ract

Due to the fact that many reliable indicators of further in‡at ionary pressures

do not seem to work any more, …nding whether or not wages Granger cause prices

is an important concern for policy making. However, internat ional evidence on

the relat ionship between wages and prices does not show strong evidence in favor

of causat ion in the direct ion of prices. The results presented here for Colombian

data point to the same direct ion. This paper di¤ers from previous ones published

in Colombia in two aspects. First , we include the Unit Labor Cost (product ivity

adjusted wages) asa moresensiblemeasureof wages. Second, webaseour analysis

on a price markup expectat ions augmented Phillips curve in which we include

indicatorsof aggregatedemand and supply shocks, thusavoiding omit ted variables

bias in our inferences. We worked under alternat ive stat ionary / non stat ionary

VAR models. We found evidence in favor of Granger causality from prices to

wages but no evidence of Granger causality in the direct ion of prices. This results

hold only whe unit labor cost is used as the wage indicator and under alternat ive

measures of aggregate demand and under di¤erent assumpt ions on the integrat ion

propert ies of the series. The policy implicat ion of these results point the very

careful use of wages as leading indicator of in‡at ion.

1 Introduction.

Central banks need to pay closeattent ion to signalsof in‡at ionary pressures.

In order to do so, authorit ies usually keep track of di¤erent variables that
may contain informat ion about the future evolut ion of prices. One of such

variables is the nominal wage. Analyst and authorit ies look at wages as an
indicator of cost pressures that may ant icipate future changes in the rate of
in‡at ion.

However, from a theoret ical point of view, it is not always clear why
wages may be used as a leading indicator of in‡at ion. Depending on the
theoret ical approach, causality may arise in any direct ion and not necessarily
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from wages to prices. Thus, the wage - price relat ionship becomes an issue
that have to be confronted on empirical grounds.

Since 1980, some research has been done using American data which
focuses on the relat ionship between this two variables and tries to estab-
lish weather causality runs in one speci…c direct ion or there is a feedback

relat ionship. Working with di¤erent price and wage de…nit ions and using
di¤erent stat ist ical techniques, the majority of works have found no enough
empirical evidence that supports the view that the rate of change in wages

contains informat ion to ant icipate the future path of in‡at ion. Although
many of this works …nd a cointegrat ing relat ionship between the series of

prices and wages, they only …nd causality running from prices to wages at
most.

Working on similar basis, this paper …nds mixed evidence that supports

the …ndings of the internat ional literature on this topic. Using Colombian
data, our main results show evidence of Granger-causality from prices to
wages but no evidence of causality from wages to prices. This …ndings con-

tradicts some previous results obtain for similar data, as we will point later.
The second sect ion of this paper brings a short review of some of the liter-

ature on this topic using American and Colombian data, the third sect ion
clari…es some of the theoret ical basis that lies underneath the empirical rela-
t ionship between prices and wages, the fourth presents the empirical results

and …nally we report the main conclusions.

2 Some International and Colombian Evidence

Oneof themost in‡uent ial papers in thelast two decadeshasbeen theoneby

Gordon (1988). In his paper, the author clearly establishes the link between
wages and prices from a theoret ical point of view. This link is derived from
tradit ional price and wage equations and allow the author to obtain two new

equat ions: an in‡at ion equat ion in which lagged changes in the labor’s share
determine the rate of in‡at ion, and one equat ion for the wage variable. As

the price variable, this paper considers a Fixed Weight De‡ator and employs
the Unit Labor Cost instead of the nominal wages. Previous papers had
employed the nominal wages direct ly; however as Gordon correct ly points,

this decision did not take into account the fact that a rise in the rate of
change of the nominal wage do not pass-through to a higher in‡at ion rate
if it is joined by an increasing labor product ivity. By de…nit ion, unit labor

cost corresponds to wages adjusted by labor product ivity.
Using standard regression techniques, Gordon …nds that the labor’s vari-

able is stat ist ically insigni…cant, which can be interpreted as the rate of
change of wages being irrelevant to explain in‡ation. Results also show
that price changes do not help to explain wage changes. However, at this

2



point , the author recognizes that this last conclusion is less supported by
the empirical evidence.

Working on a similar line of research but explicit ly test ing for Granger-
causality, Mehra (1991) o¤ers new evidence on the wage - price relat ionship.
The price variable is speci…ed as the log of the …xed-weight GNP de‡ator

and the wage variable as the log of unit labor costs of the non-farm busi-
ness sector (i.e.: the product ivity-adjusted wage). The author quest ions the
implicit assumpt ion on determinist ic t rend component of the series used by

Gordon and other works. A misspeci…cat ion of the trend like the one men-
t ioned before, may lead to incorrect tests of hypothesis, which can drawn

wrong conclusionsabout thedirect ion of causality between pricesand wages.
According to Mehra, rates of growth of wages and prices for the American
case do not contain a determinist ic t rend but they share a common stochas-

t ic t rend, which technically means that thevariables arecointegrated. Thus,
long run movements in the rate of change of prices and wages are correlated
over t ime, and this is due to Granger- causality from the growth rate of

prices to the growth rate of wages and not the other way around. In other
words, past in‡at ion determines the growth rate of wages only.

A not very di¤erent result is obtained by Huh and Trehan (1995), who
est imate a VEC model containing wages, prices and product ivity to look at
the dynamic relat ionship among these variables. This methodology allows

them to examine the long-run relat ionship between wages and prices and
speci…cally the nature of the long-run adjustments between these variables.

Having found that wages and prices are cointegrated, they show that it is
the level of wages, and not the level of prices, that adjusts to maintain the
cointegrat ing relat ionship in the model. Thus, as in Mehra (1991), Huh et

al. also conclude that prices Granger cause wages but that wages do not
Granger cause prices.

A more general and recent work by Emery and Chang (1996) supports

most of theresultsfound by previousworksand o¤erssomeaddit ional insight
into the relat ionship between the two series. In their paper, unit labor costs

are taken as thewagevariableand CPI and coreCPI as two alternat iveprice
indicators. Granger test are applied for a longer period spanning from 1960
to 1996 and for two sub-periods: from 1960 to 1980 and from 1980 to 1996.

The breaking point (1980) is found using standard stability tests developed
by Stock and Watson (1993). Along the longer period, the results show

again that in‡at ion always Granger causes the wage growth, regardless of
the choices of the price series. Similarly, wage growth Granger causes core
CPI in‡at ion, however no enough evidence was found that wage growth

Granger causes CPI in‡at ion.
When analysis is performed on the sub-periods, the authors conclude

that the series behavior is di¤erent . In part icular, the Granger causality
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from wage growth to core CPI in‡at ion found above, can only be assured
for the period before 1980. After this year, the data do not support these

…ndings. Anyway, the data consistent ly shows no Granger causality from
wage growth to CPI in‡at ion in any sub-period, but st ill shows Granger
causality from CPI and core CPI in‡at ion to wage growth for both.

Finally, taking a farther step, Emery et al. perform out-of-sample fore-
casts of in‡at ion using wages in an error-correct ion model in order to o¤er
a more de…nit ive clue of the roll labor costs play on future in‡at ion. This

exercise show no evidence that wage growth contributes to any reduct ion in
forecast errors compared with univariate autorregresive models of in‡at ion.

This means again, that wages are of lit t le help to predict in‡at ion.
As opposed to the American evidence, the Colombian evidence is far less

numerous, clear and conclusive. Montenegro (1994) examines the relat ion-

ship between the minimum wage and the CPI, performing Granger causality
test for them. As for the American data, he …nds causality running from
prices to wages. This results, however, are subject to many crit icisms due,

mainly, to the nature of the wage variable used. In fact , in Colombia, mini-
mum wage is an indexed-staggered variable which does not originate from a

free interact ion between labor demand and supply. This sets serious doubts
about the right connect ion between this variable and prices from a theoret-
ical point of view.

In part as a response to this analyt ical weakness, Misas and Oliveros
(1994) study the relat ionship between di¤erent priceand wage indicators. In

their work, theauthorsuseindustrial wagesin addit ion to theminimum wage
aswageindicatorsand theCPI and CPI without food prices(CPIF) and CPI
excluding food, t ransportat ion and ut ility prices (CPIB) as price indicators.

Working on a monthly frequency and performing standard Granger causality
tests on the series for the 1982-1994 period, they …nd a feedback Granger-
causal relat ionship between industrial wages and CPI, CPIF and CPIB.

Similarly, results show a feedback relat ionship between minimum wage and
CPI.

One of the main problems with the previous works for Colombian data
has to do with the ut ilizat ion of wages without adjust ing by product ivity
gains. As it has been clear with most of the literature on this topic, an

increase in wages do not necessarily imply higher unit costs of product ion
if it happens to be similar to that in labor product ivity. Thus, in order to

check the existence of in‡at ion generated by wage pressures a variable such
as product ivity adjusted wages or unit labor costs has to be used to avoid
misleading results. By the same token, not taking into account demand

variables may lead to problems because of the omit ted variable bias, and
the few works on Colombian data fail to consider this fact too.
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3 What Theory Has to Say?

Economic literature o¤er two basic approaches to understand the wage -
price relat ionship: thedemand-pull and thecost-push models. Thedemand-

pull model derives from monetarists arguments which see in‡at ion as de-
mand determined. In a part icular economy, the rate of change of all prices
depends on the demand for real balances. More precisely, changes in prices

and wages are both direct ly related to monetary policy and are not exoge-
nous. The price that matters to the labor market is the real wage, therefore

nominal wages are the ones that respond to price changes so as to preserve
its init ial level. By increasing the rate of money growth, the monetary au-
thority may induce a rise in production and employment in the short run

as long as people are expect ing price stability in the near future. However,
higher product ion requires that prices increase faster than costs do, in par-

t icular labor costs. This allows …rms to temporarily pro…t more from their
business. But if prices go up, wages will have to go up too in order to drive
real wages back to its equilibrium level. This will occur since, according

to monetarist assumpt ions, wages are fully ‡exible; but it will happen at
a slower pace than price increases because init ial workerś expectat ions are
wrong. Thus, from this point of view it is possible to see a sequence of

price increases followed by nominal wage increases which would mean that
prices may o¤er informat ion to ant icipate future changes in wages but not

the other way around.
On the other side, the so called cost-pushed model is rooted in a Key-

nesian type of model. Thus, this approach is based on the assumpt ion that

prices are set as a mark up on labor costs (Stein 1979). In this case, nom-
inal wage is set in the labor market as in the demand-pull model. Once its
level has been establish by the market , …rms add a …xed mark-up on wages

to de…ne prices, which guarant ies them a …xed pro…t margins. To keep this
margins constant , a rise in wages relat ive to product ivity (a rise in unit labor

costs) hasto betransfered to prices. When monetary authorit ies increasethe
growth rate of money, …rmś …rst response is to increase product ion and not
prices. More product ion, however, leads to a higher labor demand pushing

nominal wages up. Only then, prices will rise as a respond to higher labor
costs. Thus, changes in wages over product ivity gains precede changes in

prices implying that the rate of change of wages have informat ion to predict
future in‡at ion rates.

As Gordon (1982) showed, a more formal view of the wage-in‡ation re-

lat ionship can be obtain from an explicit model which considers a Phillips
curve type of adjustment. In this case, the nominal wage rate adjust to
gradually close the gap between the labor supply and demand. Adding a

mark-up price hypothesis, it is possible to derive equations (1) to (4), which
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are the basic relat ions underlying augmented Phillips curve models .

pt = a0 + a1ulct + a2dt + a3Spt (1)

ulct = b0 + b1p
e
t + b2dt + b3Swt (2)

ulct = wt ¡
1

µt

(3)

pe
t = ®(L )pt ¡ 1 (4)

In this set of equat ions all variables are in natural logarithms and lower
caselet terscorrespond to ratesof change. p is thepricelevel; ulc corresponds

to theunit labor costsand it is de…ned as therateof changeof wagesdivided
by the gains in productivity ; pe is the expected price level; d represents
cyclical demand and S represents di¤erent supply shocks. Equat ion 1 is the

price mark-up equat ion while equat ion 2 corresponds to what is known in
the literature as the wage equat ion.

The model presented above shows how wages and prices are connected ,

and suggests that a feedback causal relat ionship between both variables is
thinkable, at least from a theoret ical point of view. In fact , from equations

2 and 4 it is clear that past prices a¤ect future wages and, after a lit t le
algebra, from equat ions 1, 2 and 4 it can be seen how past wages may a¤ect
future prices. Thus, theory does not help much in clarifying the direct ion

of the causal relat ionship between this two variables, and this issue has to
necessarily be solved on empirical grounds for the Colombian data as it has

been done for American data.

4 Empirical Evidence

4.1 The Data

Our data base contains quarterly measures of the annual growth rate of

the geometric average of the consumer price index, DCPI4, the unit labor
cost , DULC4, the industrial nominal wages, DW4, and a measure of supply
shocks, S, de…ned as the centered di¤erence between the CPI in‡at ion with-

out food, CPIF, and theCPI in‡at ion. Theoutput gap, YG, is thedeviat ion
of output with respect to a linear trend as concluded by Julio and Gomez

(1999), and our measure of unemployment gap, UG, is the deviat ion of the
unemployment with respect to a constant as was concluded by Gomez and
Julio (2000).

Figure 1 displays the data used in the analysis. The upper left …gure
shows the in‡at ion rate with and without food, and the lower left panel
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Figure 1: Original Data

shows our measure of supply shocks suggested by King and Watson (1994,
footnote18). Theupper right panel contains theannual growth of thewages

indicators, and the lower right panel contains theunemployment and output
gaps, which clearly sat isfy the Okun’s law.

Figure 2 Displays the CPI in‡at ion rate and the annual growth of the
wageindicators. Although the…guresshow theexpected form of relat ionship
between wages and prices, it looks closer for the case of nominal wages and

CPI in‡at ion. Moreover, and from the peaks and througs of the series it
seems that prices ant icipate nominal wages. However, for the case of the
ULC it is not clear from this …gure the direct ion of the causality.

4.2 Results

Table1 contains theresultsof theaugmented Dickey - Fuller and KPSStests
for unit root on the original variables. A number without stars indicates non
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Figure 2: Wages and Prices

reject ion of the null, a star indicates reject ion at 5% and two stars indicates

reject ion at 1% or less. The results of this tests contradict each other.
While Dickey - Fuller tests tend to indicate the existence of a unit root in

all variables, the KPSS tests indicate that all variables are stat ionary1. In
the spirit of Kiwatowski, Phillips, Schmidt and Shin (1992, page 165), this
result help us conclude that the series are not very informative theexistence

of unit roots. The only except ion to this result is that of DULC4, in which
both tests (marginally the Dickey - Fuller) agree on the non stat ionarity and

S in which both tests (marginally the KPSS) agree on non stat ionarity.
The results of the ADF test is part icularly striking for the case of the

unemployment and output gapsand themeasureof supply shocks, which are

expected to have no unit roots althoug they may be somewhat persistent .
Since agreement between these results are marginal at the signicance

level 10%, we conclude that there is no strong evidence about whether or

not there is a unit root in all our series.

1This is clearly a border case since the test stat ist ic is 0.347 and the crit ical value
0.346 .
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LEV ELS DI FFEREN CES

Var iable A DF K PSS A DF K PSS

CRI T (5%) ¡ 2:890 0:347 ¡ 1:950 0:347

DW 4 ¡ 0:451 1:480 ¡ 10:740¤¤ 0:141

DCPI 4 ¡ 0:911 0:283 ¡ 5:853¤¤ 0:124

DULC4 ¡ 3:143¤ 0:450 ¡ 6:117¤¤ 0:047

UG ¡ 0:789 0:318 ¡ 1:392 0:300

Y P ¡ 2:386 0:093 ¡ 2:494¤ 0:092

S ¡ 2:711 0:346¤ ¡ 4:824¤¤ 0:054

Table 1: Unit Root Tests

4.2.1 Choosing Between two Evils.

Whether or not the series used in this analysis have a unit root is a matter
of great pract ical importance, part icularly for the CPI in‡at ion, and the

unemployment and output gaps. If these series have unit roots, for instance,
our current est imates of the Phillips curve should likely be speci…ed as coin-
tegrat ion models instead of standard regressions. However, if these series do

not have unit roots convent ional linear regression would do the job.
For the case of the two indicators of wages, DW4 and DULC4, and the

CPI in‡at ion, DCPI4, we could make a case for stat ionarity reasoning as
follows:
Let Yt be the any of the wages and prices variables in levels. Let yt =

log(Yt ), be its logarithm, and assume that the yearly growth of the series
D4Yt = (Yt=Yt ¡ 4 ¡ 1) di¤er from ¢ 4yt = (yt ¡ yt ¡ 4) by a negligible amount.

Let us further assume that yt » I (1), as has been shown extensively in the
Colombian literature, that is zt = ¢ yt » I (0).
Under this assumpt ions

(yt ¡ yt ¡ 4) = ¢ yt + ¢ yt ¡ 1 + ¢ yt ¡ 2 + ¢ yt ¡ 3 (5)

= zt + zt ¡ 1 + zt ¡ 2 + zt ¡ 3

is clearly a stat ionary variable. Which means that the yearly growth of Yt ,

zt = D4Yt is a stat ionary variable.
In order for the yearly growth of the variables to have a unit root , it

is required that the logarithm of Yt has an addit ional seasonal root . For

instance, if yt » I (1; 4); which means that ¢ ¢ 4Yt is a stat ionary variable
but zt = ¢ yt and xt = ¢ 4yt are nonstat ionary.
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Var iables FPE A I C H Q SW

DW4-DCPI4-UG 2 13 2 1
DULC4-DCPI4-UG 5 13 1 1

DW4-DCPI4-YG 6 13 2 1
DULC4-DCPI4-YG 6 6 6 1

Table 2: Est imated Lag Coe¢ cients for Trivariate VARs

The existence of seasonal unit roots in our t ime series is unknown. The
phenomenon of seasonal roots appears correspopnds to slowly evolving sea-
sonal e¤ects, the type of variat ions that can be ident i…ed only with a fair

amount of sample information. Moreover, even if wehad therequired sample
size and t ime span to perform the test for seasonal unit roots, its results are
plaged with the same power di¢ cult ies of any unit root test , which leaves

us with the same level of uncertainty we already have.
Sinceour only at tempt is to …nd a good representat ion of thesampledata

at hand, and our samplespan isshort for ident ifying slowly evolving seasonal
e¤ects, we argue that a stat ionary representat ion …ts more parsimoniously
our data. However, since we are not sure about the non existence of a

seasonal unit root , we will present the results for Granger causality under
both assumpt ions.

4.2.1.1 T he St at ionary Case. Table 2 presents the est imated lag co-

e¢ cients in trivariate VAR models of in‡at ion, wages and the corresponding
gap measure in which the supply shocks indicator is exogenous. As expected

the Akaike Informat ion Criteria, AIC, presents an overest imated number of
lags, followed by the Final Predict ion Error, FPE, and the more consistent
Hannan - Quinn and Schwartz Bayesian criteria, which both present the

smaller est imate.
Table 3 presents the results of the Granger causality tests for the same

VAR models. The results are very clear. The null of no Granger causality
form prices to both indicators of wages is rejected in all cases, but the
null of non Granger causality from the indicators of wages to prices is not

rejected. This results is robust to the choice of aggregate demand and wages
indicators.

However, the signi…cance levels of the Granger causality test in the di-

rect ion of prices great ly di¤er depending on the wage indicator considered.
In the case of nominal wages we can easily reject the null of no causality
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VA R A ut ocor rel

D irect ion W I T H LA GS F b® = p-value Sign. level

DCPI 4 ! DW 4 UG 2 5:420 0:006 0:934

DW 4 ! DCPI 4 UG 2 2:284 0:087 0:307

DCPI 4 ! DULC4 UG 5 3:909 0:004 0:848

DULC4 ! DCPI 4 UG 5 1:045 0:407 0:450

DCPI 4 ! DW 4 YG 2 6:113 0:003 0:936

DW 4 ! DCPI 4 YG 2 2:222 0:094 0:298

DCPI 4 ! DULC4 YG 6 2:972 0:015 0:687

DULC4 ! DCPI 4 YG 6 1:203 0:319 0:375

Table 3: Granger Causality Tests

Var iables N ormal it y b® A ut oc DF b®

DW4-DCPI4-UG 5.258 0.261 25.552 24 0.318

DULC4-DCPI4-UG 4.711 0.318 10.780 12 0.547

DW4-DCPI4-YG 5.783 0.215 28.283 24 0.248

DULC4-DCPI4-YG 1.918 0.750 14.100 8 00791

Table 4: Mult ivariate Resudual Tests

at a 10% level as found in Misas and Oliveros(1991). The higher p-value in
the case of the Unit Labor Cost assures that at any reasonable signi…cance

level the null of non causality from wages to prices is not rejected as found
in the most signi…cant studies on american data. Since nominal wages may
be the result of changes in labor product ivity, the …rst variable may yield

wrong conclussions on the prices and labor costs relat ionship. This problem
is avoided by the use of unit labor cost in the analysis.

Table 4 contains the mult ivariate residual tests for each of the trivari-
ate systems. From this table we conclude that residual normality and no
autocorrelat ion are supported by the data, which validates our results.

4.2.1.2 T he N on-St at ionary Case. Using the same lag parameter es-
t imates from Table3 weconduct cointegrat ion tests for each of the trivariate

11



EN DO EX OG W EA K N U LL T RA CE CRI T (10%)
VA R VA R EX OG H IP STAT

VA R b®

DW4 S UG 0.19 R= 0 25.17 21.38

DCPI4 R= 1 7.27 10.35

DULC4 S UG 0.33 R= 0 20.44 21.58

DCPI4 R= 1 1.75 10.35

DW4 S YG 0.59 R= 0 34.59 31.88
DCPI4 R= 1 13.71 17.79

DULC4 S DCPI4 0.25 R= 0 47.36 31.88
YG R= 1 16.68 17.79

Table 5: Cointegrat ion Tests

systems using Johansen’s (1991) maximum likelihood methodology. Table 5
presents the results of the Johansen test for cointegrat ion in the last three

columns, and the result of the weak exogeneity tests on the fourth column.
In general the results of the tests show cointegrat ion, except for the VAR

that includes DULC4, DCPI4, UG and S in which the null of no cointegra-
t ion is not rejected2.

From this table we can observe that regardless of the aggregate demand

and wages indicators the in‡at ion rate is weakly exogenous. This means
that in the equat ion of the accelerat ion of prices the lagged cointegrat ing

error does not appear, hence the relevant equat ions of the model become

¢ wt = ®0;1 + ®1Z t ¡ 1 +
pX

i = 1

µi ;1¢ ¼t ¡ i +
pX

i = 1

±i ;1¢ wt ¡ i + lags of other variables + "w
t(6)

¢ ¼t = ®0;2 +
pX

i = 1

µi ;2¢ ¼t ¡ i +
pX

i = 1

±i ;2¢ wt ¡ i + lags of other variables + "¼
t

Z t = ¯ 0 + ¯ 1¼t + ¯ 2wt + ¯ 3dt + ¯ 3st

where wt is the annual growth of the wages indicator, dt is the aggregate
demand variable, st is the supply shocks indicator, the ¯ i ’s are the cointe-

grat ing coe¢ cients and Z t is the cointegrat ing error.

2However, since the power of cointegrat ion tests is low, the probability of falling into
an error of type I I could be high. Moreover, since the t race stat ist ic is close to the crit ical
value, we can assume that the cointegrat ing rank is 1.
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DCPI 4 RESI DUA L A N A LY SI S
W IT H N ORM A LI T Y A U CT OC

T ¤ b® Q b®

DW4-UG 7.444 0.28 11.259 0.26

DULC4-UG 3.950 0.68 10.452 0.32

DW4-YG 4.106 0.66 8.086 0.53

DULC4-YG 1.911 0.93 8.359 0.50

Table 6: Residual Analysis

The null of no Granger causality from ¼t to wt corresponds to ®1 =

µi ;1 = 0 for all i , and the null of no cointegrat ion from wt to ¼t corresponds

to ±i ;2 = 0 for i = 1; 2; 3; 4:.
Table 6 displays the results of the mult ivariate normality and non auto-

correlat ion tests for the residuals of each of the VAR models, and the ap-
pendix A shows the results of the cointegrat ing space stability tests. From
here we can conclude that the assumpt ions on the residuals are supported

by the data, and that the long run relat ionship between wages and prices
is stable. These validates our results of cointegrat ion and weak exogeneity

tests.
Asshown by Mehra (1996), sinceour cointegrat ing coe¢ cientsest imators

are consistent and asymptot ically unbiased, we can readily est imate the

error correct ion representat ion of the model by linear regression. Under the
assumpt ion of known cointegrat ion coe¤cients the standard errors and tests
are valid.

Table7 contains theWald Tests for thehypothesisof non causality in the
short run parameters in equat ion63. Sincethelagged cointegrat ing error does

not appearin the equat ion of the accelerat ion of prices, non reject ion of the
null implies no Granger causality. However, since the lagged cointegrat ing
error appear in the equat ion of wages accelerat ion, non reject ion of the null

does not indicate non Granger causality. In this case causality could be
transmit ted through the lagged cointegrat ion error.

.

From this table we can conclude that there is no causality from unit

3H0 : ±i = 0 8i in the equat ion of prices in 6, and H0 : µi = 0 8i in the equat ion of
wages in 6.
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VA R

Direct ion W IT H DF T ¤ b® = p-value

DCPI 4 ! DW 4 UG 1 1.234 0.266
DW 4 ! DCPI4 UG 1 3.518 0.060

DCPI 4 ! DULC4 UG 4 0.736 0.946
DULC4 ! DCPI4 UG 4 0.897 0.924

DCPI 4 ! DW 4 YG 1 0.837 0.360
DW 4 ! DCPI4 YG 1 3.492 0.061

DCPI 4 ! DULC4 YG 5 0.403 0.525
DULC4 ! DCPI4 YG 5 1.243 0.264

Table 7: Granger Causality on Short Run Parameters

labor costs to prices either in the long or the short run. However, there
seems to be Granger causality from wages to prices running through the

short run adjustment paramenters. Moreover, we can observe that the short
run coe¢ cients in the equat ion of wages (eq. 6) do not seem di¤erent from
zero. However, since prices are weakly exogenous, the lagged cointegrat ing

error appears in the equat ion of wages implying Granger causality in the
direct ion of wages. This …nding also accords with some results for american

data. Once more, by using wages as indicator of labor costs we could be
gett ing misleading results on Granger causality tests.

5 Conclusions.

In this paper we studied the relat ionship between wages and prices for

Colombia using quarterly data from 1980:1 to 1999:3. This study di¤ers
from previous studies in Colombia in two aspects; First , we use the unit la-
bor cost as a measure of wages. And second, we avoid the omit ted variables

bias by introducing in the speci…cat ion a measure of supply shocks and a
measure of economic act ivity. That is, we base our analysis on equations

derived from a Phillips curve as presented by Gordon(1982).
We show that there is no evidence to conclude on the existence of a unit

root in the series used in our analysis. If we assume that the series are

stat ionary, causality runs exclusively from prices to wages regardless of the
indicator of wages or economic act ivity. If we assume that there are unit
roots, we …nd a stable long run relat ionship between the variables analyzed,
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and prices become weakly exogenous. That is, the error correct ion term
does not appear on the prices equat ion, which means that the causality

from wages to prices should transmit through the short run coe¢ cients. By
test ing the null that these parameters are joint ly zero we can not reject the
null of non causality from wages to prices, but the evidence is weak when

we use the nominal wage indicator.
On the other hand, although there is no evidence that the short term

parameters of prices aredi¤erent from zero in theequat ion of wages, the fact

that the error correct ion term appears in this equat ion allows us to conclude
that there is Granger causality running from wages to prices through the

error correct ion term, no matter which indicator is used.
As we have pointed out, when using nominal wages the results seem to

be less conclusive and could support some of the …ndgs obtained by previous

work done on Colombian data. However, by introducing unit labor costs,
the results show causality running from wages to prices and not the other
way around, as it has been found for American data. Since unit labor costs

takes into to account product ivity adjusments, it is a moreadequatevariable
to study the wages-pices relat ionship than nominal wages. Hence the results

presented here are more reliable.
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Apendix A: Figures of Cointegration Space
Stability Tests.

Figures A1 to A4 show the results of the cointegrat ing space stability
test . Each graph contains two lines, both for thesamehypothesisof stability.

The dashed line is the tests stat ist ic for the R representat ion from Johansen
(1991) and correspond to the test stat ist ic when the short run parameters

are kept constant along the sample. The cont inuous line corresponds to
the Z representat ion in which the constancy of the short run parameters is
dropped. The horizontal line at height one corresponds to the 5% crit ical

value for stability. The …rst quarter of each …gure is not worth analyzing
since the sample size is small.

From this …gures we can observe that the dashed line lies consistently
below the crit ical value, which indicates stability of the cointegrat ing space.
The continuous line is almost always below the crit ical value for three of

the VAR models, but for the VAR that includes DULC4 and UG it lies well
above thecrit ical value. The contradict ing result for this later model implies
that some of the est imated short run parameters are highly correlated with

some long run ones and that the system as a whole is not stable. However,
we can not conclude that the long run relat ionship is not stable. All we can

say on this respect is that the sample data is not informat ive on the long
run relat ionship stability except if we strongly believe that the short run
parameters are stable. In such a case we could conclude that the long run

relat ionship is stable as indicated by the dashed line.
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