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The objective of this paper is to analyze the relevance of the Taylor rule, including the real 

exchange rate, for the Mexican case. The main results indicate that a simple rule appropri
ately describes the reaction function of the Mexican Central Bank. The inclusion of the real 

exchange rate is statistically significant and has the correct signs in the parameters. That 
is, an appreciation of the real exchange rate induces a relaxation of the monetary policy. 

However , the inclusion of the real exchange rate only marginally improves the Taylor rule for 

a closed economy. 

Resumen 

El objetivo de este trabajo es analizar la validez de la regla de Taylor, incluyendo el tipo de 

cambio real, para el caso de la economía mexicana. La evidencia empírica indica que una regla 
simple describe apropiadamente la función de reacción del Banco de México. La inclusión 

del t ipo de cambio real es estadísticamente significativo de modo que una apreciación real 
del peso mexicano induce una política monetaria más flexible. Sin embargo, la inclusión del 

tipo de cambio real mejora sólo marginalmente los resultados de una regla de Taylor para 

una economía cerrada. 
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l. lntroduction 

Over the past few years, the interest in studying the formulation and evaluation 
of monetary policy rules (Taylor (1999a)) has increased. In literature t he Taylor 
(1993) rule is, arguably, the most common model used for the description of the 
monetary policy reaction function of the Central Bank. There is, however, an 
increasing concern (Taylor (2001); Ball (1997); Batini, Harrison, and Millard 
(2001)) about the ability of this rule to incorporate the exchange rate channel 
of monetary transmission, in particular in the case of small open economies. 

In the Mexican case, as a consequence of recent changes in the institutional 
framework and because of t he effect of the exchange rate channel on these con
ditions, there is an increasing interest in the relevance of a monetary policy 
rule for the nominal interest rates. That is , since 1995, the Mexican Central 
Bank has gradually oriented its monetary policy to infiuence nominal interest 
rates through an indirect mechanism called "el corto" .1 In this context, the 
application of a monetary rule based on the nominal interest rate has acquired 
preeminence. Additionally, there is increasing evidence for the importance of 
the exchange rate channel in the definition of the Mexican monetary policy 
(Carstens and Werner (1999)). In t his sense, a few studies of the Mexican 
economy (Ortiz (2000); and Martínez, Sánchez, and Werner (2001)) have esti
mated a Taylor rule that includes the effect of the real exchange rate on the 
real interest rate , but these do not consider the nominal interest rate. 

Therefore, the main objective of this paper is to analyze the importance of 
the exchange rate factor in t he Taylor rule by using the nominal interest rateas 
the endogenous variable for the Mexican economy over the period 1980-2002. 
The paper is organized as follows . The next section includes the empirical evi
dence and the last section presents the conclusions and sorne general comments . 

2. The empirical evidence of the Taylor Rule and the exchange rate 

The Mexican Central Bank2 has the objective to control the infiation rate using 
a mechanism called "el corto". This mechanism infl.uences the nominal interest 
rate through the impact on the liquidity of the financia! system (Díaz de León 
and Greenham (2001); and Castellanos (2000) ). That is , t he Central Bank 
imposes a certain penalty for the additional liquidity of the private banks, 
thus forcing them to raise the entire interest rate structure. In this sense, the 
Mexican Central Bank uses the nominal interest rate as the main component 
of its monetary policy and there is, therefore, an increasing concern about the 
elaboration of monetary policy rules that use the nominal interest rates as their 
endogenous variable. 

The original Taylor rule (Taylor (1993)) argues that the nominal interest 
rate adjusts as a response to changes in infiation and output from a target. 
There are alternative specifications of this rule (see for example Taylor (1999a); 
Rotemberg and Woodford (1999); Clarida, Galí, and Gertler (1999)). How
ever , recent research on policy rules Ball (1998) ; Batini, Harrison and Millard 

1 For an explanation of t his mechanism see "Anexo 4 del Informe Anual del Banco de Mé
xico 1996" and for its effects see Gil Díaz (1997) ; Díaz and Greenham (2001); and Castellanos 
(2000)) . 

2 Banco de México (1993). 
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(2001); Taylor (1999c); Taylor (2001 ); and Clarida, Galí, and Gertler (2001) has 
argued that, in an open economy, the exchange rate is an important part of the 
transmission mechanism of monetary policy and that it is , therefore, important 
to explicitly include this variable into the original specification of the Taylor 
rule. Therefore , a general specification of the these two policy rules3 can be 
represented as follows (Taylor (1999a, 2001)): 

(1) 

(2) 

where 7ít is the infiation rate, yf is t he deviation of real GDP from potential 
G D P , sr t is the real exchange rate ( an in crease is a real appreciation) and Ut 

is t he error term. Small letters are the natural logarithm of the series. 

Equation (1) assumes that the interest rate responds to actual infiation, the 
expected output gap and the previous value of interest rate and the parameter 
(33 E [O, 1] captures the degree of interest rate smoothing. The expected values of 
the coefficients of equation (1) express the idea that the Central Bank pursues a 
"lean against the wind policy" (Clarida, Galí, and Gertler (1999)) with /31 > O, 
/32 > O and a gradual adjustment process (3 3 > O. In t he other side, the 
parameters /34 and /35 express the role of the exchange rate in t he policy rule . 
Then, in the case that (34 = O and /35 = O only the domestic factors are relevant 
for the policy rule. On the contrary, in t he case that these parameters are non
zero, several authors (Obstfeld and Rogoff (1995) ; Taylor (2001) ; Ball (1998); 
and Svensson (2000)) argue that (34 < O and (35 = O or (35 > O with (34 bigger, in 
absolute value, to ¡35 . Furthermore, in the case that (34 < O and /34 = - /35 then 
the relevant variable is the change of the real exchange rate. These parameter 
values indicate that a higher real exchange rate implies a reduction in the 
nominal interest rate, which implies a more "flexible monetary policy" (Taylor 
(2001)). 

The empirical evidence gathered in this paper is based on unadjusted 
quarterly series covering the period from 1980(1) to 2004(4). 4 T he Rt is the 
three month nominal interest rate of the public bond call CETES, 7ít(7ít = 
lOO*(Pt - Pt - 1) is the infiation rate of the consumer price index (Pt) , yf is 
the deviation of the real Gross Domestic Product from the potential output 
(yf = lOO*(Yt - yhpt)) obtained using the Hodrick-Prescott filter (1997) (yhpt)· 
The real exchange rate (srt) is defined as an appreciation and it is represented 
above the base line. 

The estimation of the Taylor rule, in any of its specifications, requires a 
careful consideration of the statistical properties of the series. This is because 

3 There are alternative specifications of each variable and also of the number of lags. In 

particular we use the annual inflation rate instead of t he gap between the actual inflation and 

the inflation target. We basica lly do this, because, during the eighties, the main target of 

t he Mexican aut horities was to reduce price expectations and it , t herefore, <loes not represent 
a good approximation of the truth target. Additionally, policy-makers a re more concerned 

wit h medium and longer term price trends than month to month variations (Clarida, Galí , 
and Gerlter (1998)). 

4 The definition of t he variables is in the Appendix. 
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the estimation of the Taylor rule might be subject to the critic of the spuri
ous regression problem beca use of the use of series I( 1). However , the order 
of integration of the series is not clear-cut considering the possible presence of 
structural breaks in the Mexican case. This is because it is difficult to distin
guish between a stationary series with structural break and a non-stationary 
series with genuine unit roots (Kim and Maddala (1998)). In order to reduce 
this potential problem we use a battery of unit root tests that allow for struc
tural breaks in the series. 

Therefore, we initially estímate the standard Augmented Dickey-Fuller 
(1981), Phillips-Perron (1988) and Kwiatkowsky et ' al. (1992) tests (KPSS). 
In the ADF and PP we use a "general to specific" procedure by, initially, esti
mating a regression with constant and trend, testing their significance. The lag 
length ( k) is chosen using the t-sig proced ure (N g and Perron ( 1995)) selecting 
a number of lags (k) equal to 8 and then reducing the equation until the last 
lag becomes statistically significant. 

Finally, we proceed to test for the possible presence of structural change 
by means of the Perron (1997) test. This statistic makes the break point en
dogenous, using the null hypothesis as unit root process without any structural 
breaks and the alternative as a trend stationary process with possible structural 
change (Perron (1997)). 

The standard unit root tests, summarized in Tables 1 and 2, indicate that 
the output gap is a stationary series. However, the order of integration of 
nominal interest rates, the inflation rate and the real exchange rate raise sev
eral important issues. Normally, the standard Augmented Dickey-Fuller (ADF) 
(1981) , Phillips-Perron (PP) (1988), and the KPSS (1992) tests indicate that 
nominal interest rates, the inflation rate and the the real exchange rate in the 
Mexican case are I(l) (Table 1). However, these series might be considered I(O) 
including structural changes or regimen shifts (Campbell, Loo, and MacKinlay 
(1997)). In particular, the Perron (1997) test (Table 2) indicates that appro
priate consideration of the structural break in 1987 leads to the conclusion that 
Rt, 7rt and srt are all I (O). These results are consistent with the idea that the 
interest rate is stationary in each policy regimen (McCallum and Nelson (1999), 
pp 30). 

Additionally, economic theory suggests that nominal interest rates and the 
inflation rate cannot grow with an upper limit . Therefore, we proceed on the 
basis that, when the potential presence of structural change is considered , all 
the series are stationary. 

The specification assumes that the Central Bank does not have all the 
relevant information available about the state of economy ( Clarida, Galí, and 
Gertler (1999)) . With imperfect information, the reaction function can be ex
pressed in terms of an information set t hat is orthogonal to Ut. Therefore, in 
order to estímate t he parameters of these equations we use the General Method 
of Moments (GMM) (Hansen (1982)) correcting for possible autocorrelation of 
order 4 using Newey and West (1987) declining weights (Table 3). Finally, we 
evaluate if the model is over identified using the J test (Hansen (1982)). The 
instrument set includes one to four lagged values of the nominal interest rates, 
the infl.ation rate and deviations form output for equation (1) and also the 
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Variables 

Table l. Unit Root Tests. 

Variables 

A 

- 3.01(5) 

- 10.19(5) 

- 2.96(5) 

- 3.80(5) 

- 8.96(5) 

- 2.79(5) 

- 9.63(5) 

A 

- 3.07(0) 

- 9.18(1 ) 

- 3 .74(5 ) 

- 3.44(8 ) 

- 4.09(8 ) 

- 3.80(3) 

- 4.75 (5 ) 

ADF 

B 

- 2.09(0) 

- 9.17(1) 

- 2.06(5) 

- 3.48(8) 

- 4 .13 (8 ) 

- 3.11(3) 

- 4.68(5) 

Table 1. ( continue) 

pp 

B 

- 2.01(5) 

- 10.19(5) 

- 1.80(5) 

- 3 .81 (5 ) 

- 8.99(5) 

- 2.50(5) 

- 9.66(5) 

e 

- 1.20(5) 

- 10.24(5) 

- 2.06 (5) 

- 3.83(5) 

- 9.02(4) 

- 0.51(5) 

- 9.69(5) 

e 

- 1.33(0) 

- 9.21(1) 

- 1.63(5) 

- 3.40(8) 

- 4.16(8 ) 

- 0.48(0) 

- 4.71 (5 ) 

KPSS 

0.0874 0 .5293 

0.0810 0.1298 

0.0729 0.6529 

0.0764 0.0978 

0.0410 0.0410 

0.0995 0.2708 

0.0710 0.1012 

Notes: Tests statistics in bold indicate a rejection of the null hypothesis . 
Critica! values at 5% significance leve! far the Augmented Dickey-Fuller and 
Phillips-Perron tests far a size T = lOO are -3.45 including constant and trend 
(model A), -2.89 including constant (model B), and -1.95 without constant 
and trend (model C) (Maddala and Kim (1998) , p. 64) . T/µ and T) 7 is 
t he KPSS test far t he null hypothesis of stationarity around a leve! and 
deterministic linear trend, respectively. Both test a re calculated wit h a lag 
window size equal to 9. The 53 critica! values far the two test are 0.463 and 
0.146, respectively (Kwiatkowski et al. (1992) , p. 166) . 
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Model 

101 

102 

AO 

Table 2. Perron (1997) Unit Root Tests. 

Model Rt 

k(t - sig) tc& - 1J Break 

date 

101 7 - 4 .479 1987:03 

102 2 - 7.061 1987.03 

AO o - 3.001 1980:04 

Table 2. (continue) 

7rt t:(T= lOO) 

k(t - sig) tca - 1J Break 5% 10% 

date 

5 - 4.805 1990:01 - 5 .10 - 4.82 

5 - 6 .620 1987:04 - 5.55 - 5.25 

-3.840 1993:02 - 4.83 - 4.48 

Notes: 101 innovational outlier with a change in the 
intercept; 102 innovational outlier with a change in the 
intercept and in the slope and AO additive outlier with 
a change in the slope but both segments of the trend 
function are joined at the time break. t~ critica! values 
at the 53 and 103 significance leve! for each model 
(Perron (1997), table 1). Test statistics in bold indicate 
rejection of the null hypothesis a 53 significance leve!. 

change of the real exchange rate in equation (7). 5 

We estimate, initially, a simple Taylor rule including only domestic factors 
with and without an interest rate adjustment and afterwards , to account for 
the potential influence of the real exchange rate, equation (2) . The econometric 
results, summarized in Table 3, indicate that simple rules have a satisfactory 
explicative power over the formulation of the monetary policy in Mexico. Ad
ditionally, the J test shows that the model <loes not reject the over identifying 
restrictions. Equations (3) and (4) are representations of the Taylor rule con
sidering only domestic factors while equations (5) , (6) , and (7) include the real 

5 See Mehra (1999) for details for the estimation procedure. 
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exchange rate and the change in the real exchange rate. All t hese models show 
that a simple rule has important predictive power over the monetary policy in 
Mexico. 

Table 3. Estimates of Taylor rule by GMM 1982:1 2004:4. 

Variables Equations 

(3) (4) (5) (6) (7) 

e 6.08 - 0.21 -0.10 

(0.00] (0 .88] [0.91] 

9ªPYt 0.21 0.54 0 .44 0.47 0.44 

[0.39] [0.05] [0 .07] [0.03] [0.053] 

7r t 0.95 0.13 0.151 0.153 1.16 

[0.00] [0.02] [O.DO] [O .DO] [O.DO] 

Rt - 1 0.88 0.870 0.871 

[O.DO] [0.00] [O .DO] 

Srt - 0 .416 

[O.DO] 

Brt- l 0.415 

[O.DO] 

b. srt - 0.63 - 0.63 

[O.DO] [0.047] 

R2 0.733 0 .826 0. 852 0.869 0.720 

Hamsen 's x2 (10)= x2 (9) = x2 (8)= x 2 (8)= x2 (12)= 

J -test 8.50(0.58) 7.44(0 .59) 5.63(0.68) 5.22(0.73) 10.2(0. 59) 

Notes: The set the instruments includes four lags of infiat ion, output gap , nominal in-
t erest rate and real exchange rate. p-value in braches are b elow the coefficient estimates. 

In the case of a Taylor rule that includes only domestic factors it is possible to 
argue that the nominal interest rates respond to the inflation rate, the output 
gap and the interest rate with one lag. On the other hand, equations (5), (6) , 
and (7) indicate that the nominal interest rate responds to the inflation rate 
and the real exchange rate or the change of the real exchange rate and , possibly, 
to the output gap. The relevance of the exchange rate is consistent with Ortiz 
(2000); and Martínez, Sánchez, and Werner (2001). It is worth noticing that 
the restriction of {34 = - {35 is valid for the Mexican case ( equation (5)) and 
therefore equations (6) and (7) are the best options including the change in the 
real exchange rate. In this sense, the Mexican Central Bank basically orients 
its monetary policy to control the inflation rate and to offset the effects of the 
changes of the real exchange rate on the economy. For example, an appreciation 



122 L. M. Calinda and H. Catalán/ The Taylor Rule and the Exchange Rate in Mexico .. . 

of the exchange rate has a negative effect on output t hat the Central Bank tries 
to compensate through the reduction of the nominal interest rate (Obstfeld and 
Rogoff (1995)) . The sign on the coefficient of the exchange rate is consistent 
with the results of Ball (1998) and Taylor (1999b) and indicates t hat the Taylor 
rule, in the Mexican economy, improves its performance when t he real exchange 
rate is included, similar to the cases of Italy and France. It is worth noticing that 
the output gap is only statistically significant excluding the constant ( equation 
(7)). 

Additionally, it is also worth noticing that in equations (3) and (5) the 
output gap is not statically significant . This evidence is consistent with the 
estimations of Clarida, Galí, and Gertler (1999) for the United States after 1979 
and implies t hat the Mexican Central Bank is only responding to t he output gap 
through its predictive power over inflation. That is, when the output gap is used 
as an instrument in the GMM est imation then the parameter in the equation 
only reflects its influence, independent of its effect through the inflation rate 
( Clarida, Galí, and Gertler (1999)) . 

However, the general evidence indicates that the improvement, including 
t he real exchange rate, is not fundamental. Furthermore, the satisfactory per
formance of the Taylor rule, excluding the exchange rate, suggests t hat the 
effect of this variable is captured, indirectly, by means of t he inflation rate and 
the output channels. That is, an appreciation of the exchange rate leads to a 
reduction of the inflation rate and a lower output and will , t herefore, impact 
the adjustment of t he nominal interest rate (Taylor (2001 )) by means of t hese 
variables. In this sense, the real exchange rate impacts, with lags, the nominal 
interest rate through the domestic variables. 

3. Conclusions and General Comments 

The empirical evidence indicates that, when simulating the monetary policy 
reaction of the Mexican Central Bank, a simple rule performs relatively well. 
In this sense, the nominal interest rate responds to the inflation rate, the output 
gap, the lag of the interest rate and/or t he change of the real exchange rate. 

The main results indicate that the Taylor rule , excluding the exchange 
rate, performs relatively well when simulating t he actual movements of t he 
nominal exchange rate. The inclusion of t he exchange rate in the Taylor rule 
improves the properties of the equation. This small improvement occurs because 
the effect of the change in the exchange rate is partially offset by the lagged 
impact of this movement on inflation and the inclusion of the nominal interest 
rate with one lag (Taylor (2001 )) . These results give a partial answer to the 
question of how exchange rates should be taken into account when formulating 
monetary policy (Taylor (2001)), indicating the strong relationship between 
the inflation rate , t he nominal interest rate and the exchange rate in Mexico. 
For example, the Mexican evidence suggests that explicit interest rate targets 
generate a higher volatility in the exchange rate (Schwartz, Tijerina, and Torre 
(2002) ; and Martínez, Sánchez, and Werner (2001) ) as well as the existence of 
a strong relationship between the exchange rate depreciation and the inflation 
rate (Carstens and Werner (1999)). 

In this sense, the empirical evidence gathered in this paper indicates that 
the exchange rate is an important factor to be considered in the elaboration of 
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the monetary policy in Mexico . However, its impact is part ially captured by 
the movement of other variables such as the infiation rate or the output gap. 
Therefore, the improvement of the Taylor rule by including the exchange rate 
is only marginal. 

Appendix 

D ata sources 

The data are seasonally quarterly data from 1980(1) to 2004(4) . The nominal 
interest rate is the average three months of t he public bonds call CETES, the 
infiation rate is 7r t = 100* (Pt - Pt- l) and Pt is the natural logarithm of t he 
consumer price index, the output gap is defined as yf = (Yt - yhpt) , where Yt is 
the Gross Domestic Product (GDP) and yhpt is the GDP trend obtained using 
the Hodrick-Prescott filter (1997). 
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