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Price-Level-Convergence of Food 
Baskets in Mexican Cities:Inflation-
Targeting and PPP

Alfonso Mendoza-Velázquez* y Alejandro Rondero-Garcia**  

Abstract
We investigate relative price convergence under Inflation Targeting in 
Mexico from January 2010 to March 2018. A panel of 46 rural and 
urban cities shows half-lives ranging from 0.70 to 3.10 months. We 
find an increase in the speed of convergence during the period of U.S. 
monetary normalization. We also find a positive response of price varia-
tion to measures of distance and a slower speed of adjustment between 
cities of greater distance, suggesting that transportation costs are not 
necessarily a barrier to arbitrage opportunities. While univariate tests 
suggest that not all cities converge to the same long-run trend, panel 
unit root tests accounting for cross-sectional dependence favor the rela-
tive convergence of food prices. Beta convergence estimates suggest 
disparities in the cost of food baskets.

Keywords: PPP, baskets of food, monetary policy, inflation targeting.
JEL Classification: E31, E52, E58, F31.

Resumen
Convergencia de precios y niveles de las canastas de alimentos en 
las ciudades mexicanas: fijación de metas de inflación y PPP

Se investigó la convergencia de precios relativos bajo metas inflaciona-
rias en México desde enero de 2010 hasta marzo de 2018. Un panel de 
46 ciudades rurales y urbanas muestra vidas medias que van de 0.70 a 
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3.10 meses. Se encontró un aumento en la velocidad de convergencia 
durante el periodo de normalización monetaria de EE. UU. También se 
encontró una respuesta positiva de la variación de precios a las medidas 
de distancia y una menor velocidad de ajuste entre las ciudades con 
mayor distancia, lo que sugiere que los costos de transporte no son nece-
sariamente una barrera para las oportunidades de arbitraje. Si bien las 
pruebas univariadas sugieren que no todas las ciudades convergen en 
la misma tendencia a largo plazo, las pruebas panel de raíz unitaria 
que tienen en cuenta la dependencia transversal favorecen la conver-
gencia relativa de los precios de los alimentos. Las estimaciones de 
convergencia beta sugieren disparidades en el costo de las canastas de 
alimentos

Palabras claves: paridad poder de compra, canastas de alimentos, polí-
tica monetaria, metas inflacionarias.
Clasificación JEL: E31, E52, E58, F31.

Introduction

While there is ample evidence of long-run Purchasing Power Parity 
(PPP) in countries that follow an Inflation Targeting (IT) monetary 
regime (Ding and Kim, 2012; Lothian, 1998; Papell, 2002; Taylor, 
2003; Taylor and Taylor, 2004), few studies in emerging countries 
examine the relationship between the monetary regime and conver-
gence of prices. Several authors argue that IT regimes provide higher 
levels of accountability and transparency of monetary policy that limits 
the variability of inflation and real exchange rates in the long run (Ding 
and Kim, 2012; Svensson, 2000; Mishkin and Schmidt–Hebbel, 2007).

There is also scarce evidence of long-run PPP in middle-income 
countries under Inflation Targeting framework. Some recent exceptions 
are Yazgan and Yilmazkuday (2016), who investigated the monetary 
regime and price level convergence across regions in Turkey finding 
slower price convergence during the low-inflation-IT-period. García-
Cintado et al. (2016) identify a sound IT monetary policy and the 
process of globalization as the main factors explaining inflation conver-
gence in Spain.  Alin et al., (2017) studied Romania and reported a posi-
tive long-term relationship between interest and exchange rates under 
inflation targeting. These authors argue that raises in the price levels 
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due to greater interest rates and reduced money demand can affect real 
exchange rates in the long term when prices are fully flexible, which is 
consistent with the PPP theory. 

Fullerton and Varella Mullick (2013) noted that transitory distur-
bances could explain deviations from PPP, such as financial and mone-
tary shocks (see also Rogoff, 1996). Taylor (2000) also noted that the 
effect of exchange rates to price movements under a given monetary 
regime depends on the persistence of inflation rates: the more persis-
tent inflation is, the less exchange rate movements are perceived as 
transitory by agents and the more firms might respond adjusting prices 
(Ca’Zorzi, Hahn and Sánchez, 2007). Some authors have suggested 
that incomplete exchange rate pass-through to prices may prevent PPP 
from holding (Ca’Zorzi, Hahn and Sánchez, 2007).  In turn, Dornbusch 
(1987) argued that incomplete pass-through could be the result of firms 
operating in non-competitive markets and their lack of price adjustment. 

While PPP is compatible with pronounced short-term volatility in 
real exchange rates, it also implies that deviations should be transitory 
during periods when wages and prices are sticky (Fullerton and Varella 
Mullick, 2013). Monetary shocks put pressure on nominal exchange 
rates and may induce real exchange rate variability under nominal price 
stickiness.

Despite the relevance of the monetary policy regime on price 
convergence, the possible association between the monetary regime, 
interest rates and price formation at the regional level has not attracted 
sufficient attention in the literature. This paper investigates the rela-
tionship between monetary policy regime and interest rate targets with 
regional price-level convergence in Mexico from 2010 to 2018. Our 
sample begins in 2010, in the aftermath of the financial crisis, when 
the U.S. monetary stance affected the policy reactions of central banks 
towards monetary easing. This is a period in Mexico when the IT 
regime is already fully operational under floating exchange rates and 
with credible central bank autonomy. Interest rate targets not only 
signal monetary policy stances to the market but also shift the whole 
interest rate term structure (Aportela, Ardavín, and Cruz, 2001), affec-
ting aggregate demand and hence prices (Taylor, 1995). 

We examine two sub-periods of monetary stances adopted by the Banco 
de México reacting to U.S. monetary policy and exchange rate changes: 
decreasing interest rate targets, from the beginning of the sample to 
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the end of 2014 and, increasing interest rate targets, adopted in anti-
cipation of the monetary policy normalization in the U.S to the end 
of 2018. Decreasing (increasing) interest rate targets during the first 
period depreciated (appreciated) the local currency (Mexican Peso), 
lowering-down (pushing-up) aggregate supply and finally affecting 
local prices (Copelman and Werner, 1995; Baqueiro, Díaz de León and 
Torres, 2003; Calvo and Reinhart, 2002). Hence, while interest rates 
changes have surely affected prices effectively, it is worthwhile asking 
whether such interest rate decreases and increases, as well as the actual 
monetary stances by Banxico, could have affected inflation rates and 
also price convergence, and persistence at the city level.

In addition to providing evidence on whether the monetary stance 
can affect the convergence of prices and persistence at the regional 
level in middle-income economies, this paper contributes to the litera-
ture by investigating convergence in a panel data framework allowing 
for the possibility of cross-sectional dependence. As a by product to 
analysts of food poverty, we provide the costs of basic baskets of food 
by cities in Mexico. The costs of basic baskets of food in this study 
are fully consistent with the method employed by the CONEVAL 
(National Council for the Evaluation of Social Development Policy). 
We calculate the price of rural and urban baskets of foods for a sample 
of the 46 cities in Mexico with information on prices as collected by 
the National Institute of Geography (INEGI). Using food basket prices, 
instead of the Consumer Price Index (CPI) to investigate price conver-
gence, as other studies propose, can be useful to inform on whether 
cities in Mexico really share a common poverty line and whether they 
do converge (see Fullerton and Varella-Mollick, 2013; Vargas-Tellez, 
2008; Robertson et al., 2009). Deviations from price convergence may 
indicate that poverty thresholds wander off, and the fight on poverty 
should take into account specific regional and location features. Food is 
a good with a high level of homogeneity and tradability. Therefore we 
should also expect a relatively fast rate of convergence. 

We divide the rest of the article into four sections. Section 2 presents 
the literature review on the convergence of prices at the city level under 
inflation targeting. Section 3 describes the prices employed at the city 
level for the construction of baskets of food following the methodo-
logy by CONEVAL, as well as presenting the results on convergence 
and the speed of convergence, distinguishing the two periods of mone-
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tary stance in the aftermath of the financial crisis of 2008. The results 
include univariate tests, panel data techniques and the speed of conver-
gence. The last section presents a discussion and a conclusion. 

1. Brief literature review 

There is some evidence favoring long-run Purchasing Power Parity 
(PPP) in countries that follow an Inflation Targeting (IT) monetary 
regime (Ding and Kim, 2012; Lothian, 1998; Papell, 2002; Taylor, 2003; 
Taylor and Taylor, 2004). IT regimes provide high levels of accounta-
bility and transparency of monetary policy that limit the variability of 
inflation and real exchange rates in the long run and could affect the 
finding of convergence (Ding and Kim, 2012; Svensson, 2000; Mishkin 
and Schmidt–Hebbel, 2007).

However, the literature barely explores the relationship between 
the convergence of prices and monetary policy regimes in emerging 
markets. Some recent exceptions are the works by Yazgan and Yilma-
zkuday (2016), who investigated the monetary regime and price level 
convergence across regions in Turkey and find slower price conver-
gence during the low-inflation-IT-period, combined with faster convergence 
in inflation rates. Alin et al. (2017) also reported a positive long-term 
relationship between interest and exchange rates under Inflation Targe-
ting in Romania. These authors argue that raises in the price levels due 
to greater interest rates and reduced money demand can affect real 
exchange rates in the long term, when prices are fully flexible, which is 
consistent with the PPP theory. Winkelried and Gutierrez (2015) inves-
tigate the dynamic relation among regional inflations in Peru and test 
the relative version of PPP convergence.

In Latin America Arruda et al. (2018) have recently studied price 
convergence in the cities of Brazil, and find slow speed of convergence 
due to trade and bureaucratic barriers, market failures, and changes in 
the composition of price indexes.  These authors also report differences 
of speed between tradable and non-tradable goods. González (2020) 
studies regional price dynamics in Argentina and reports evidence 
in favor of price convergence employing a basket of food and price 
indexes. The use of a total basket of food is an attempt to approxi-
mate the cost of living that reflects disparities in regional poverty. Iregui 
and Otero (2011) test the Law of One Price in Colombia, a country 
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with high regional heterogeneity often associated with the geographic 
characteristics of the country. These authors find that food markets are 
integrated in the main cities, while a weaker is found analyzing smaller 
and less populated cities.

Recent research has questioned the feasibility of adopting inflation 
targets to curbing inflation in developing countries, where the contri-
bution of food prices to headline inflation is generally higher than in 
advanced economies (Surya, 2017). Coleman (2010) noted that diffe-
rent rates of food price convergence (persistence) could imply sub-opti-
mality of certain monetary policies, including inflation targeting; not 
all regions can experience the same policy effect. For instance, García-
Hiernaux and Guerrero (2015) find that European monetary policy does 
not affect price level trends of tradable and non-tradable goods equally 
for all EMU members. Nagayasu (2011) found that in a monetary union 
not only the average inflation differs significantly across regions, but 
regional inflation also responds differently to common economic and 
monetary factors; these authors report some evidence of convergence 
by subgroups of regions. In contrast, Seongman (2017) suggests that 
monetary policy shocks should be common to all regions within a 
country, irrespective of the base region.

Convergence and greater market integration stated by PPP should 
enhance the ability of locations to cope with monetary shocks in nominal 
prices and the price levels (García and Guerrero, 2015). However, the 
response of price levels to economic shocks is usually far from homo-
geneous, weakening the effectiveness of monetary policy to affect 
regional price levels. The multiplicity of prices within a country could 
prevent PPP from holding and from reaching the targets of inflation. 
Regional inflation persistence gaps could cause long-run real interest 
rate differentials, leading to losses of relative competitiveness under 
targeting framework. Taylor (2000) finds that the effect of floating 
exchange rates under IT to price movements depends on the persistence 
of inflation rates: the more persistent inflation is, the less exchange rate 
movements are perceived as transitory by agents and the more firms 
might respond adjusting prices (Ca’Zorzi, Hahn and Sánchez, 2007).  

The prediction of PPP that price levels of an identical basket of 
goods measured in a common currency should be equal among regions 
or economic areas depends on the type of monetary regime. Economic 
policy actions condition the evidence in favor of PPP, which is proof 
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of high trade and integration of markets (Tasic, 2007; Cecchetti, Mark 
and Sonora, 2002; Gómez, and Rodríguez, 2011, 2012 and Nenna, 
2001). For instance, Gómez and Rodríguez (2011; 2012; 2013) argue 
that monetary policy can create an inefficient distribution of productive 
resources when deviations of PPP are present (Hernández, López and 
Rodríguez, 2015). Deviations from PPP and slow price convergence 
could come from trade inefficiencies, artificial and non-artificial barriers 
and also form economic policy (Monge and Winkeried, 2008; González 
and Rivadeneyra, 2004; Tasic, 2007). Monge and Winkeried (2008) 
identify monetary, fiscal and exchange rate policy stances as significant 
factors for price adjustment that can also affect PPP from holding in the 
long run, affecting the degrees of market integration. García-Cintado 
et al. (2016) study the process of inflation convergence in Spain under 
Inflation Targeting. These authors suggest that the success of this regime 
also relies on a strong fiscal policy that is able to provide support to IT 
under cyclical fluctuations. Overall, these authors identify the globali-
zation and a sound monetary policy as the main causes of convergence 
in Spain.

Several studies that have focused on exploring price convergence at 
the city level have reported a high degree of price convergence mainly 
due to greater homogeneity (among them Cecchetti, Mark, and Sonora, 
2002; Gómez and Rodríguez, 2011, 2013; Hernández, López and Rodrí-
guez, 2015). While the effects of the nominal exchange rate, trade, and 
non-trade barriers are attenuated completely at the regional level, trans-
portation costs, non-tradable goods, and differences in productivities 
could cause of PPP deviations (Cecchetti, Mark, and Sonora, 2002). 
Winkelried and Gutierrez (2015) argue that the notion of price level 
differentials is more consistent with the weak version of PPP, that states 
that once the effects of transitory regional shocks fade away, the infla-
tion in two cities should converge to an equilibrium rate, regardless of 
whether the shocks exert permanent discrepancies on the price levels. 

Using panel unit-root tests on Mexican cities over the period 1982-
2000 Sonora (2005) found evidence in favor of regional prices stationa-
rity and price convergence. Gómez and Rodríguez (2013) examined 35 cities 
in Mexico for the period 1982-2012 and found evidence of convergence with 
a half-life of 5 to 6 years (depending on the type of good). These authors 
report a half-life of 5.6 years for the group of food, drinks, and tobacco. An 
earlier study by Gómez and Rodríguez (2011) for the cities in Mexico 
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found that cities converge within their own regions (Northern border, 
Northeast and Northwest), except for the cities in the south region of 
the country. They suggest that cities in Mexico share common regional 
features and price convergence in the long run. 

The latest study by Gómez and Rodríguez (2013) considers other 
forms of stationarity accounting for structural breaks, time trends and 
random walks. The authors conclude that cities converge to a common 
price with a half-life of 6 years, a much lower process of adjustment 
that they found before accounting for breaks, trends and unit roots. 
Hernández, López and Rodríguez (2015) examine price converge of 15 
cities relative to Mexico City from 1979 to 2011 and find evidence in 
favor of the PPP. Such finding however does not hold when the struc-
tural breaks are accounted for. 

There are several studies on price convergence of food, among 
them González and Rivadeneyra (2004) and Monge and Winkeried 
(2008). For some, food is a highly tradable and homogenous good that 
shows a faster rate of price convergence than any other good (Haidar, 
2011; Monge and Winkeried, 2008; De Masi and Koen, 1996), while 
for others, such as Tasic (2007), who explores convergence of food in 
Balkan countries, food price convergence is slow. But despite the various 
studies on price convergence of food at the city or regional level, in our 
view there is no sufficient research investigating the price convergence 
of baskets of foods. A couple of contributions are Gluschenko (2011), 
who estimates very high speed of convergence with an average half-life 
of 2 months for the cost of a basket of food in Russia, and Massi and 
Koen (1996), who employed a basket of 19 Russian staples, considered 
a minimum food consumption standard in and compare it with a similar 
basket in the U.S. and France.

At the same time, very few studies have considered the role of the 
monetary policy framework, such as Inflation Targeting, particularly in 
studies of food regional price convergence (Winkelried and Gutierrez, 
2015 analyzed IT and the impact of monetary shock in Peru). At the 
regional level there are few studies investigating the relation between 
the monetary regime and convergence in middle income economies. 
We aim to fill this gap in the literature of price convergence of food at 
the city level and investigate the role of monetary stances for a middle 
income country under Inflation Targeting monetary framework. This 
assessment becomes highly relevant for policy analysis due to the crucial 
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role these baskets of food play in Mexico as a threshold in the defi-
nition and measurement of poverty. Assessing city price convergence 
for baskets of food might help distinguish whether regions in Mexico 
really share a common poverty line. Deviations from price convergence 
may not only indicate that markets are not fully integrated, but also that 
poverty thresholds wander off and hence the fight to end poverty should 
instead be designed to take into account specific regional and location 
features.

2. Estimation models

In order to investigate long run price convergence among Mexican cities, 
we now test whether real exchange rates are stationary, first, following 
a standard Dickey-Fuller framework (Cecchetti et al., 2002; González 
and Rivadeneyra, 2004), and then, using standard panel data approa-
ches to increase the power of the stationarity tests (Gómez and Rodrí-
guez, 2011). Demeaning the relative price series might not be enough to 
ensure cross-sectional independence, hence we implement also the unit 
root test by Pesaran (2007) to test for cross sectional dependence, which 
augments Dickey-Fuller regressions with cross section averages of 
lagged levels and first-differences of the individual relative price series.

2.1. Univariate approach to unit-root testing
We test for unit roots in the baskets of foods for each of the 45 cities in 
Mexico, setting the Metropolitan Area of Mexico City (MAMC) as the 
numeraire city. The log real exchange rate between city i and MAMC 
in time t is defined as qit=In(Pit/P0t), where Pit  is the price of the basket 
of foods. The Augmented Dickey-Fuller (ADF) underlying model is

Under the null of unit-root (H0: βi = 0) the prices of basic baskets of 
foods between city i and the numeraire city are divergent. Nenna (2001) 
argues that these tests depend to a large extent on the specification of 
the model, the selection of lags and the inclusion of a deterministic 
trend. However, Cecchetti, Mark, and Sonora (2002) argue that PPP 

(1)
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theory does not include a deterministic trend, while Monge and Winkel-
ried (2008) consider a linear trend would incorporate the differences in 
the quality of products between cities and differences in the levels of 
productivity between tradable and non-tradable sectors.

2.2. Unit roots with Panel data 
Some authors have found a high sensitivity of results to the choice of 
the numeraire city, e.g., Chmelarova and Nath (2010) in her study of 
price convergence U.S. cities. Choosing a numeraire city becomes irre-
levant in a panel data set. Using panel data eliminates the disadvantages 
associated with choosing a numeraire city in univariate analysis. 

To overcome the lack of power shown by univariate unit-root tests, 
we first employ the panel procedure of Levin, Lin, and Chun (2002) 
regarded in the literature as a natural extension of the Dickey-Fuller 
(1981) test (Bornhorst, 2003). The LLC test considers pooling cross-
section time-series data for testing the unit root hypothesis. A second 
approach to test unit roots in panel data is proposed by Pesaran (2007), 
who augments the basic ADF framework with cross-section averages of 
lagged levels and first differences of time series. This test acknowledges 
that cross-sectional independence is not warranted by merely demea-
ning the series before application of the unit root tests. Pesaran (2007) 
also argues that panel unit root tests can spuriously favor the PPP 
hypothesis when there is significant cross-section dependence.

The underlying model by Pesaran is:

(2)

where yi,0 has a given density function with a finite mean and variance. 
The error term is

(3)

in which ft is an unobserved common effect and i,t is an individual-
specific (idiosyncratic) error. Pesaran (2007) proxies the common 
factor ft by the cross-section mean of yi,t, i.e., y̅t  , and its lagged values 
y̅t-1, y̅t-2,… for N sufficiently large, in which case ui,t is serially uncorre-
lated and sufficient to filter out the effects of the unobserved common 



141Price-Level-Convergence of Food Baskets  ...  Mendoza-Velázquez, A. y A. Rondero-Garcia.

factor ft. The Cross-sectionally augmented DF regression proposed by 
Pesaran is the following:

(4)

Pesaran provides asymptotic cross-sectional ADF and Im, Pesaran and 
Shin (2003), (IPS) test statistics and critical values for specifications 
including intercepts, trends, individual-specific intercepts and models 
with incidental linear trends.

2.3. Modeling convergence
We complement the analysis with a Barro type model to investigate Price 
relative convergence further employing the following specification: 

(5)

Where In(Pit) is the natural logarithm of the cost of the rural or urban 
basket, in the city i in the period t, α is the intercept, ρi are the city fixed 
effects, σt are the time fixed effects and εit is the error term. Ultimately, 
if the price convergence exists, it is expected to get a negative β. This 
type of convergence informs whether Mexican cities with lower prices 
present greater price increments. Fixed effects (ρi and σi) control for 
unobserved heterogeneity and point to a relative rather than absolute 
convergence of basic food baskets prices.

3. Data and Estimation Results

We calculate the cost of the basket of food of a representative consumer 
for each city in Mexico following the methodology employed for the 
national basket of food by the National Council for the Evaluation of 
Public Policy (CONEVAL). We employ the same food components and 
consumption quantities as the national basket but attaching the specific 
food prices adjusted monthly for each City using specific Consumer 
Price Indexes published by the National Institute for Geography and 
Statistics (INEGI) in Mexico. The dynamics of individual prices in 
each city drive the differences in the cost of the basic basket of food 
for each city and not the differences in consumption (for which there 
is no publicly available information for the period under analysis). As 
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in CONEVAL, we also make a distinction between rural and urban 
areas to acknowledge the differences in population size, lifestyle, and 
income between both areas. We calculate the cost of rural and urban 
food baskets for each city.

INEGI publishes monthly price indexes for specific foods for 
each of the main 46 Cities in Mexico. CONEVAL provides the initial 
consumption weights obtained from the National Income and Expen-
diture Survey (ENIGH). CONEVAL is an independent institution in 
charge of measuring poverty in Mexico and employs the cost of a 
national average basket of food, together with other social constraints, 
as a threshold to distinguish people living in poverty condition. People 
whose wages are below this threshold (known as poverty line) live in 
food poverty, and those who also face two or more social constraints 
(education, health, etc.), are identified as living in extreme poverty. 
CONEVAL calculates the average price of food baskets in Mexico, 
only at the national level. There is no calculation of the costs for baskets 
of food at the city or state levels, nor at the urban or rural levels. In this 
study, we fill this gap by providing calculations of baskets of food at 
the city level following the methodology by CONEVAL very closely. 

The calculation of rural and urban baskets of food at the City level 
has many advantages: 1) food baskets are composed of highly homoge-
nous and tradable goods; 2) the analysis at the city level eliminates the 
barriers present in international comparisons; 3) the distinction between 
rural and urban baskets allows us to investigate whether price conver-
gence in both areas also have common economic, social and political 
factors (Tasic, 2007).

Table 1 presents the maximum and minimum annualized growth 
rates of prices for baskets of food at the city level per year. The first 
panel (rural cities) shows that during 2010 Tlaxcala’s price growth 
rate was the highest reaching 6.83%, while Huatabampo’s growth rate 
was the lowest, experiencing a deflation of -0.49%, a range of 7.32%. 
The second panel of the table (urban cities) also shows that, again, 
Tlaxcala’s growth rate was the highest in 2010 with an annualized rate 
of 12.54%, compared with the lowest rate in Iguala (-0.58%), a diffe-
rence of 13.12% in that year. The costs of food baskets are highly vola-
tile as shown by the last column in the table with ranges going from 
5.39% in León Guanajuato to 23.95% in San Andrés Tuxtla, Veracruz. 
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Source: own elaboration.

The behavior of relative prices by the city reveals different patterns 
of convergence. While some cities show negative or positive trends, as 
well as different degrees of non-stationarity (Cuernavaca, Cd. Jimenez 
and Mexicali, among others); the majority of cities show patterns 
consistent with stationarity and possibly structural breaks (graphs 
available from authors, not included to save space). The convergence 
properties of the series will be studied further in the following sections.

Table 1
Rural and urban baskets of food, annual inflation rates

Period Maximum City Minimum City Range

Rural

Jan-Dec, 2010 6.83% Tlaxcala -0.49% Huatabampo 7.32%

Jan-Dec, 2011 15.09% Iguala -0.64%
San Andrés 

Tuxtla
15.73%

Jan-Dec, 2012 11.19% Tehuantepec 0.84% Tijuana 10.35%

Jan-Dec, 2013 9.26% Matamoros -0.70% Tijuana 9.96%

Jan-Dec, 2014 8.65% Tijuana 2.22% Ciudad Jiménez 6.43%

Jan-Dec, 2015 8.75% Tepatitlán 0.38% Ciudad Juárez 8.37%

Jan-Dec,2016 9.77% Tepatitlán -1.29% Villahermosa 11.06%

Jan-Dec, 2017 12.78% Matamoros 5.33% Ciudad Jiménez 7.46%

Jan-Mar, 2018 1.92% Campeche -4.61% León 6.53%

Urban

Jan-Dec, 2010 12.54% Tlaxcala -0.58% Iguala 13.12%

Jan-Dec, 2011 21.86% Iguala -2.09%
San Andrés 

Tuxtla
23.95%

Jan-Dec, 2012 13.04% Tehuantepec 0.33% Tijuana 12.71%

Jan-Dec, 2013 8.42% Matamoros 0.97% Tijuana 7.44%

Jan-Dec, 2014 10.82% Tehuantepec 1.08% Tulancingo 9.75%

Jan-Dec, 2015 7.33% Iguala -2.48% La Paz 9.80%

Jan-Dec, 2016 7.99% Tepatitlán -0.89% Iguala 8.89%

Jan-Dec, 2017 14.50% Matamoros 2.05% Ciudad Jiménez 12.45%

Jan-Mar, 2018 1.69% Campeche -3.70% León 5.39%

3.2 Source Estimation results

3.2.1. Convergence and persistence: Univariate Unit Root 
Tests
Table A.1 shows the estimations statistics for studentized coefficients 
from univariate ADF tests for both rural and urban baskets of food, 
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respectively. The test statistics reject the null hypothesis of unit roots in 
25 of the 45 rural cities considered at 90% level (from Ciudad Jimenez 
to Chihuahua); in 21 cities at the 95% level (from Ciudad Jimenez to 
Villa Hermosa) and in 13 cities at the 99% level (from Ciudad Jimenez 
to Monclova). In contrast, the unit root hypothesis is rejected in 18 
urban cities at the 90% (second plot from Ciudad Jimenez to Durango), 
12 cities at 95% (from Ciudad Jimenez to Querétaro) and six cities at 
the 99% level (from Ciudad Jimenez to Acapulco). These results reveal 
evidence of stationarity in the cost of basic baskets of food in both rural 
and urban for some cities at high levels of confidence.

These unit-root tests yield approximate measures of persistence in 
relative price movements which are computable from the quantity ρi= 
βi+1 (Cecchetti, Mark, and Sonora, 1998). We use Kendall’s formula 
(1954) to adjust these unit root values for rural and urban food baskets, 
respectively. The majority of the point estimates in both rural and urban 
cases are ρi>0.60. The average ρ̅ of the rural food basket is ρ̅=0.769 and 
for the urban food ρ̅=0.816. Hence, while deviations from PPP across 
cities for the rural basket of food are relatively less persistent than the 
urban basket of food, deviations from PPP across cities in Mexico are 
not too large implying low persistence: the half-live of a disturbance for 
the rural food basket is h=2.639 months, while the half-live of urban 
food baskets is h=3.409 months, respectively. We investigate next 
whether changes in the monetary policy stance in Mexico affect the 
rates of convergence.

The monetary stance of Banco de México and price convergence 
The U.S. output contraction in 2008 and the financial crisis spread to 
Mexico in 2009. This has been the biggest fall of U.S. GDP in more 
than six decades (2.6%) and the contagion to the Mexican economy 
had a negative impact, similar to the one experienced during the Tequila 
crisis in 1995 (8.9% in annual terms), although this time the crisis to 
Mexico was driven by the contraction of Mexican exports. The MXN 
Peso/USD exchange rate devalued from MXN 10.00/USD to more than 
MXN 15.00/USD at the beginning of August 2008.

During the first semester of 2009, Banco de México faced the pros-
pects of contraction adopting a rather steep reduction of interest rates, 
from 8.25% in January to 4.5% in July. The new rate remained in that 
level until March 2013, when Banxico cut interest rates even more, 
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first in March by 50 basis points (from 4.50% to 4.00%) and then in 
September by 25 basis points more. Another 25 basis points were cut in 
October, reducing interest rates at 3.5% in 2013 (Carstens, 2015; Rojas 
and Rodriguez, 2017). It was until June 2014 that Banco de México cut 
interest rates from 3.50% to 3.00%, despite the increased public inves-
tments and the clear signs that the Fed was preparing to normalize its 
monetary policy (Rojas, 2015). The Mexican economy remained weak 
after the crisis, but interest rates remained low until the end of 2015, 
after when they started to rise once more following the normalization 
of the U.S. monetary policy. 

The ease of monetary policy in Mexico during the first part of the 
sample (2009-2015) was also encouraged by the steep Quantitative 
Easing in the U.S. To cope with the crisis; the Fed kept interest rates 
at 0.00% between 2009 and 2015, the lowest funds rate possible. The 
Fed increased the fund rate 50 basis points on December 17, 2015, and 
15 basis points more a year after, on December 15, 2016. The Fed rate 
increased three times during 2017, and four times during 2018, up until 
the fund rate reached 2.50%, coinciding with a steady U.S. growth 
expectation. The prospect of higher Fed fund rates was in part the reason 
for the reversal of monetary policy stance by Banco de Mexico from the 
beginning of 2016. The continuous interest rate increases announce-
ments and actual raises by the Federal Reserve System anticipated the 
steep increases in the funding rate in Mexico. 

Monetary policy stance changes and unit roots 
In this work, we investigate whether changes in the monetary stance by 
the Banco de México, i.e., monetary easing vs. tightening, have affected 
the convergence of prices and the speed of convergence. Formal struc-
tural break tests indicate a significant breakpoint in December 2014 in 
both the funding rate by Banco de México and the MXN/USD exchange 
rate. This coincidence of structural break dates between the exchange 
rate and the funding rate is not surprising. Target interest rates respond 
to fed moves and capital outflows, not only to contain potential inflatio-
nary pressures but also to revert Peso depreciation (Banco de México, 
2014). Hence, to investigate the behavior of convergence before and 
after the structural break, we decided to divide the study into two sub-
periods: from January 2010 to November 2014 (Period 1) and from 
December 2014 to March 2018 (Period 2). With this approach, we aim 
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to examine the effect of the change in monetary policy stance, before 
and after the break date, on the price convergence of baskets of food 
among Mexican cities. 

Figure 1 shows studentized coefficients for (A) rural and (B) urban 
baskets of food for the full sample (continuous line) and the two sub-
periods: monetary easing (squares) and monetary tightening (triangle). 
In the case of the rural (urban) basket of foods, during the monetary 
easing period (see squares), 19 (15) out of 45 cities reject the unit-root 
hypothesis at a confidence level of 90%; 14 (8) out of 45 cities reject the 
null at a 95% confidence level, and only 5 (3) of the 45 cities can reject 
the unit root with a 99% confidence level. On the other hand, during 
the monetary tightening period (see triangles), 21 rural (13 urban) of 45 
cities reject the null hypothesis of unit root at a confidence level of 90%, 
13 (8) of 45 cities reject unit root at 95% and 5 (2) of the 45 at 99% of 
confidence. The analysis by sub-periods for rural (urban) cities presents 
slightly more cases of cities with unit roots, i.e., divergence, than when 
we consider the whole sample. It is also interesting to observe more 
cities with divergent behavior in the monetary tightening period, i.e., a 
lower number of cities showing a rejection of the unit root, suggesting 
that the new monetary tightening environment of rising interest rates is 
associated with greater price divergence.

Our estimations (Table A.2 in the appendix) show that the average 
rho during the monetary easing period was ρ̅=0.711 (urban ρ ̅=0.763), 
with a half-life of h=2.965 (h=4.268) months. The average persistence 
is lower in the monetary tightening period ρ̅=0.616 (ρ̅=0.671) with a 
half-life of h=2.335 (2.634) months. We observe a faster rate of conver-
gence of shocks in the second period, when funding rates started to 
increase, compared to the monetary easing period. Tests for the diffe-
rence of y’s between period 1 and 2 show a significant reduction of 
persistence (faster rate of convergence) in 9 out of 45 rural cities, while 
one city (Villahermosa), shows a significant increase of persistence. In 
other words, the change of monetary policy stance by Banco de México 
seems positively associated with a greater speed of convergence.

All in all, as indicated by univariate Augmented Dickey-Fuller tests, 
the monetary policy change (tightened stance from December 2014) 
affected convergence in two ways: first, the number of divergent cases 
increased and, second, the speed of convergence increased compared 
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to the monetary easing period. Divergent cases would play in favor of 
adopting baskets of foods that are specific to every city, as their costs 
would tend to differ from the average cost of a common basket in the 
long term. In turn, the fast mean rate of convergence could imply that 
prices are somewhat flexible and sensitive to monetary policy shocks 
in the short run.

3.2.2. Relative Price Convergence: Unit Roots Tests with 
Panel data
Table 2 below shows panel unit root estimations employing the test by 
Levin, Lin and Chun (2002) (LLC) described in equation (4) for both 
urban and rural baskets of food for the whole sample period, as well 
as for the periods before and after the change in the monetary stance 
of December 2014. While univariate tests provide some evidence in 
favor of stationarity, using panel data tests, we can reject the hypothesis 
of divergence for the whole period and also for both sub-periods of 
monetary stance. The high speed of convergence measured by rho is 
confirmed; the half-life in all scenarios is between 2 and five months 
approximately. The monetary tightening stance period presents a higher 
speed of convergence than the monetary easing period, particularly for 
the rural basket.

Our panel results reject the hypothesis of unit root for all real 
exchange rates among Mexican cities overall and by sub-periods. Rela-
tive prices in the whole sample are not persistent showing half-lives of 
less than 3.65 months; the costs of baskets of food in individual cities 
converge back to the national average cost of food baskets at a fast 
rate. 	

The fast rates of convergence in the food reported our study is not 
rare. Blanco, González, and Fullerton (2006) find, for instance, quick 
adjustments for relative prices for eight separate menu items with half-
lives varying between 0.7 and 3.1 months. A more extensive sample in 
Fullerton et al. (2009) with 32 goods confirms these findings. During 
the Mexican Peso crisis, Robertson et al. (2009) estimated lower half-
lives under flexible than under fixed exchange rates and found a rapid 
convergence. Some cities that are closer together such as Chihuahua 
and Ciudad Juárez present some of the fastest rates of convergence, 
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but it doesn’t seem to be a pattern related to closeness as described by 
Cecceti et al. (2002).
Now, to account for the possibility of cross-sectional dependence and 
to avoid spuriously favoring the PPP, we employ the test for cross-
sectional dependence by Pesaran (2004) to find whether cross-sectional 
units are independent. Results in table 3 indicate rejection of the null 
of independence in both rural and urban prices whole samples with 
average absolute values of correlations ρ̂=0.643 and ρ̂=0.501, very high 
values, also found on the subsamples. After confirming the high level of 
cross-section dependence, we test for unit roots following the approach 
by Pesaran (2007) described in section 2.2 above. Table 4 below shows 
that when accounting for cross-sectional dependence in all samples and 
subsamples, with and without trends, the tests reject the hypothesis of 
unit roots in favor of relative price convergence. While most of the tests 
did not reject the null of unit roots without deterministic trends (see left 
panel of the table), Pesaran (2007) test did reject divergence in favor of 

Figure 1
Studentized coefficients (t-ratios) for rural food basket

Source: own elaboration.
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relative price convergence. Several authors have noted that a determi-
nistic trend is inconsistent with PPP; a significant deterministic trend 
would negate the theory. Excluding a linear deterministic trend is also 
consistent with unit root testing (Amara and Papell, 2006; and Cana-
rella et al., 2014). Nonetheless, we also run panel unit root tests with 
a deterministic trend with a battery of tools and found a clear rejection 
of divergence in favor of relative PPP. Hence, overall, we find a clear 

Table 2
LLC Test*, Rural and Urban Baskets

Notes: * Levin, Lin, and Chun (2002) test. a. Full period: 2010:01-2018:03. b. Period 1: 2010:01-2014:11; c. 
Period 2: 2014:12-2018:03
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rejection of divergence in favor of relative PPP when accounting for 
cross-sectional dependence.
As an additional test to rule out the possibility of our convergence 
conclusions be due to structural changes, we include in this study Bai 
and Carrion-i-Silvestre (2009) tests. Such test employs an iterative 
procedure that allows to test mean shifts, trend shifts and also constant 
and trend. Such shifts can occur in different dates and cities for diffe-
rent magnitudes. The factor approach employed by this method permits 
a differential impact in each city. Table 5 below presents the results 
on the three versions of this test: constant and trend; mean shifts and 

Table 3
Pesaran test of cross-section dependence

*, *** denote rejection at the 0.01 and 0.10 significance levels respectively. a. Full period: 2010:01-2018:03. 
b. Period 1: 2010:01-2014:11; c. Period 2: 2014:12-2018:03. d. Pesaran (2004) test. e. Average rho.

Rural Food Basket Urban Food Basket

With trend and 

autoregressive terms

Without trend and no 

autoregressive terms

With trend and 

autoregressive terms

Without trend and no 

autoregressive terms

Pesaran Average Pesaran Average Pesaran Average Pesaran Average

Fulla 162.93*** 0.543 301.83*** 0.942 128.10*** 0.427 297.34*** 0.929

Period 1b 121.66*** 0.552 237.62*** 0.952 95.79*** 0.435 236.21*** 0.956

Period 2c 106.54*** 0.524 126.68*** 0.623 82.191*** 0.405 94.34*** 0.464

Table 4
Panel unit root tests

*, *** denote rejection at the 0.01 and 0.10 significance levels respectively. a. Full period: 2010:01-2018:03. 
b. Period 1: 2010:01-2014:11; c. Period 2: 2014:12-2018:03. d. Levin, Lin, and Chun (2002) test. LM, Pesaran, 
and Chin (2003) test. f. Choi (2007) Fisher tests. g. Pesaran (2007) test.

Without trend With trend

Sample LLCd IPSe
ADF 

Fisherf

PP 
Fisherf

Pesarang LLCd IPSe
ADF 

Fisherf
PP Fisherf Pesarang

Rural Basket Food

Fulla 2.26 9.68 12.16 6.84 -3.67* -10.96* -13.25* 74.61 231.78* -3.75*

Period 1b -0.49 8.10 41.09 7.22 -3.18* -8.16* -8.87* 40.52 111.24*** -3.26*

Period 2c 3.45 8.95 1.96 5.10 -3.03* -5.22* -6.54* 30.31 174.35* -3.32*

Urban Basket Food

Fulla 2.47 10.61 14.90 9.57 -3.33* -8.71* -9.26* 65.04 170.21* -3.39*

Period 1b 0.72 9.31 27.55 9.55 -3.93* -10.04* -8.85* 75.32 104.37 -3.11*

Period 2c 5.70 10.61 6.40 5.22 -2.76* -4.37* -0.05* 32.14 193.23* -3.09*
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trend shifts. We confirm the rejection of unit roots in favor of H1: |ρi|<0 
which adds to the evidence of convergence found so far. The estima-
tion algorithm did not detect any structural change. The next section 
explores whether distance can explain the rates of convergence. 

3.2.3. The determinants of cost convergence
One goal of this study is to explain the relatively fast rates of conver-
gence reported in the previous section. We follow the standard approach 
of investigating whether transportation costs, usually approximated 
by distance, are determinants of exchange rate convergence between 
cities (Engle, 1993; Engel and Rogers, 1997; Parsely and Wei, 1996). 
Table 6 presents the estimations of the average impact to convergence 
measures from changes in the ln and double ln of distance (second 
panel), between a given city ‘i’ and the Metropolitan Area of Mexico 
City (numeraire) for rural cities. The volatility of log exchange rate is 
measured by the standard deviation of SD(qit) in the first row of each 
panel and by the variance of V(qit) in the second row of each panel in 
the table. We also employ the range R(qit) and the variation coefficient 
VC(qit) as measures of volatility. All these cases confirm that, albeit the 
weak response, rural cities farther apart show higher volatility of rela-

Table 5
Panel unit root test statistics with structural breaks and cross-section 

dependence

 Notes: The 1%, 5% and 10% critical values for the standard normal distributed Z and Pm statistics are 2.326, 
1.645 and 1.282, while the critical values for the chi-squared distributed P statistic are 71.201, 62.830 and 
58.641, respectively.  

Model Basket Test Value

Mean shift

Z -1.532

Rural Pm 5.596

P 170.731

Z -1.733

Urban Pm 3.497

P 141.947

Trend shift

Z -5.667

Rural Pm 17.215

P 330.037

Z -4.414

Urban Pm 9.957

P 230.523
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tive prices: a percentage increase of real distance is weakly associated 
with greater relative price variation —see SD(Δqit) and V(Δ qit). Urban 
cities show some evidence that distance is related to the lower volatility 
of relative prices, as indicated by V(qit) in ln and double ln.

Table 6 also shows estimates of the association between ρ, τ ratios 
and half-lives with relative distances. All these measures suggest that 
the speed of adjustment in both rural and urban cities is slower among 
cities of greater distance. The responses in the two exercises and the fast 
rate of adjustment may suggest that transportation costs in rural cities 
are not necessarily a barrier to arbitrage opportunities across cities in 
Mexico. 
By sub-periods of monetary policy stance we confirm significant and 
positive effects of real distance with the measures of price variation 
in rural cities, but only during the first period of monetary easing (not 
shown to save space): rural cities farther apart show a higher volatility 
of relative prices. We also find that the speed of adjustment of the prices 
of baskets of food in rural cities was slower between cities of greater 
distance. 

3.2.4. Relative Beta Price Convergence
The estimation results from equation (6) are presented in table 7 below.  
All the estimated β’s are negative and significant indicating that price 
convergence is present in all cases, i.e., cities with low costs show 
greater price increments. Rural baskets present relatively higher speed 
of convergence than urban baskets. Urban baskets in the sub-period 
of December 2014-March 2018 show positive but non-significant esti-
mates. Rural and urban baskets show that fixed effects are important 
features in the process of convergence. The highest rates of convergence 
are shown during the period January 2010-November 2014, while time 
fixed effects are less relevant during January 2010-November 2014 and 
more relevant during the second part of the sample, December 2014 - 
March 2018. 



153Price-Level-Convergence of Food Baskets  ...  Mendoza-Velázquez, A. y A. Rondero-Garcia.

Notes: *, ** and *** denote significance at the 1, 5, and 10% levels respectively. SD(q) and V(q) are standard 
deviation and variance of monthly percent changes in log real exchange rates (q). R(q) is the range and CV(q) 
the coefficient of variation. Univariate ADF regressions provide the estimates of ρ, t, and half-life.

Table 6
Distance as a regressor of convergence volatility, 2010-2018

Independent variable

Dependent 
variables

In(real distance) Adjusted R2 In(road distance) Adjusted R2 

SD(q) 6.94x10-4 -0.012 7.95x10-4 -0.009

V(q) 2.43x10-5 -0.016 2.91x10-5 -0.012

R(q) 0.007 0.03 0.008 0.036

CV(q) -88.014 -0.001 -91.469 -0.007

ρ ̂ -0.029* 0.058 -0.031** 0.066

τ -0.289** 0.100 -0.311** 0.113

h -0.730** 0.098 -0.792** 0.113

SD(∆q) 0.001** 0.087 0.001** 0.093

V(∆q) 2.11x10-5** 0.069 2.25x10-5** 0.077

R(∆q) 0.007 0.026 0.007 0.034

CV(∆q) 199.645 -0.023 411.704 -0.022

Double ln’s

SD(q) 0.002 -0.020 0.003 -0.017

V(q) 7.05x10-5 -0.021 1.10x10-4 -0.019

R(q) 0.039 0.018 0.044 0.024

CV(q) -468.049 -0.005 -497.261 -0.005

ρ ̂ -0.175* 0.063 -0.199** 0.075

τ -1.719** 0.107 -1.948*** 0.125

h -4.517** 0.116 -5.149*** 0.136

SD(∆q) 0.005** 0.074 0.006** 0.080

V(∆q) 1.14x10-4* 0.058 1.27x10-4** 0.065

R(∆q) 0.037 0.018 0.044 0.026

CV(∆q) 1080.977 -0.023 2471.4 -0.023

Overall, the result of regional conditional convergence in Mexico is 
consistent with the findings of González (2020) who studied price 
convergence of total basic baskets in the provinces of Argentina and 
also found evidence of disparities at the regional level. As with their 
results, we also find that not including fixed time effects the rate of 
convergence slows down significantly. The impact revealed by half-
lives is evident.
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Table 7
 Relative Beta Price Convergence

*** Significant at the 99% level. a. Estimate from equation (6). b. fe=fixed effects. c. Half-Life= - ln(0.5)/
ln(1+β). 

Rural Basket Urban Basket

January 2010 March 2018

βa -0.061*** -0.225*** β -0.064*** -0.200***

City feb Yes Yes City fe Yes Yes

Time feb No Yes Time fe No Yes

Half-lifec 11.013 2.719 Half-life 10.480 3.106

January 2010 - November 2014

βa -0.265*** -0.272*** β -0.259*** -0.264***

City feb Yes Yes City fe Yes Yes

Time feb No Yes Time fe No Yes

Half-lifec 2.251 2.183 Half-life 2.312 2.261

December 2014 March 2018

βa -0.020*** -0.275*** β -0.009 -0.213***

City feb Yes Yes City fe Yes Yes

Time feb No Yes Time fe No Yes

Half-lifec 34.310 2.155 Half-life 76.669 2.894

Vaschuck (2013) argue that the lack of evidence in favor of the Law of 
One Price implies the presence of regional imbalances, a bad resources 
allocation and differences in the cost of living, which should be accou-
nted for in the assignment of federal transfers aiming to compensate for 
the levels of poverty. As with the case of Argentina we also believe that 
regional disparities reflect themselves on price differences and the cost 
of living in the cities of Mexico. 

4. Discussion 

This paper investigates the relationship between monetary policy 
stance changes and regional price-level convergence of baskets of food 
at the city level in Mexico from 2010 to 2018. The sample covers a 
phase of consolidation of Inflation Targeting that is further divided into 
two sub-periods: declines of interest rates targets from January 2010 
to December 2014 and increases of interest rates targets from January 
2015 to March 2018, respectively. We investigate whether deviations 
from PPP and changes in persistence can be attributed to monetary 
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policy shocks (Rogoff, 1996; Taylor, 2000). Dornbusch (1976) assumes 
price stickiness of goods in the short-run, but the flexibility of prices 
in the long-term, allowing prices to adjust towards a new equilibrium. 
Mishkin (2007) also foresees that greater interest rates would devalue 
investment portfolios for households, which in turn can constrain 
wealth, consumption, aggregate demand, and price formation. We have 
searched for evidence on the effect of monetary policy on price conver-
gence and the rate of convergence.

This study contribution to the literature on convergence is twofold: 
first, we investigate the costs of food in middle-income countries under 
IT framework to examine the sensitivity of food prices to monetary 
policy and, second, the ample testing of convergence takes into account 
the possibility of cross-sectional dependence allowing for unknown 
mean and trend shifts. With respect to the first the IT framework, the 
results are clearly showing that interest rates have effective control of 
inflation and this is reflected in the time evolution of food costs both 
rural and urban.

Our work investigates the case of a middle-income economy in the 
wake of the financial crisis of 2008. We focus on a particular basket of 
food widely employed as a benchmark to measure poverty in Mexico. 
The study employs data on the cost of baskets of food as nationally 
provided by the National Council for the Evaluation of Social Deve-
lopment Policy (CONEVAL). In our study, the cost is calculated at the 
city level which makes it more relevant to monetary policymakers that 
monitor the behavior of aggregate inflation, but also to other branches 
of government aiming to fight poverty (Ceccetti, Mark and Sonora, 
2002).

The univariate tests provide mixed results. Several prices of baskets 
of food do not reject the unit root hypothesis, while some others 
converge at relatively fast rates. From the estimations, we obtain a fast 
rate of convergence of baskets of food between 3 to 5 months for both 
rural and urban cities in Mexico. The change of monetary stance from 
reducing target rates to increasing target rates raised the number of 
divergent cases and also increased the rate of convergence. We believe 
that more divergent cases would indicate that the adoption of individual 
baskets of food by the city would be more realistic to measure poverty 
than following the average national basket of food. However, panel 
unit root tests accounting for the strong cross-section dependence can 
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reject unit roots in favor of price convergence. The fast rate or reversion 
(between 0.7 and 3.1 months) suggests that food prices, and baskets of 
food, in particular, are not sticky but somewhat more flexible and sensi-
tive to monetary policy shocks in the short run. This result supports the 
idea that food is good with a high level of homogeneity and tradability, 
hence the relatively fast rate of converge while Obstfeld and Roggoff 
(2000) find that PPP half-life deviations in industrial economies last 
longer (three to five years), Cheung and Lai (2000) report half-lives less 
than three years in developing countries.

Some authors find stronger support for long-run PPP in data 
samples dominated by monetary shocks than in samples dominated by 
real shocks such as discoveries of natural resources (Cheun and Lai, 
2000). Other studies also find high rates of convergence, very similar 
to our estimates. González and Rivadeneyra (2004) have shown that 
agriculture prices and food present stronger rates of price convergence 
(of about 3.3 months or less); Fullerton et al. (2009) reports deviations 
from the law of one price for low and high volatility panels of cities 
between 3 and 4 months, while Robertson et al. (2009) reported 6 to 7 
months for general US-Mexico goods. Gluschenko (2006) estimates an 
average half-life of 2 months for the cost of a basket of food in Russia; 
Monge and Winkeried (2008) tested the PPP in baskets where food is 
an important factor in a sample of 25 Peruvian cities and found rela-
tively high price convergence, with a convergence speed of less than 
a year in a period from 1996 to 2003. Using index prices, Gómez and 
Rodríguez (2012) report that 23 cities do not converge to the nume-
raire cities in Mexico for a sample period before Inflation Targeting was 
fully-fledged. 

We find that the speed of adjustment of the prices of baskets of 
food in rural cities was slower between cities of greater distance, parti-
cularly during the first period of monetary easing stance in rural cities. 
An additional analysis of conditional beta convergence shows price 
convergence is present in all cases, i.e., cities with low costs show 
greater costs increments. Rural baskets present relatively higher speed 
of convergence than urban baskets. These results reveal evidence of 
disparities at the regional level, which policy makers should take care to 
avoid adverse effects on food security and local levels of poverty.  This 
type of convergence suggests that food costs may increase faster than 
the implementation of policies to fight food poverty. 
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Contrary to González (2020) and Vaschuck (2013) who find lack of 
evidence in favor of the Law of One Price, convergence in this study 
implies a degree of balance in the costs of food across cities, similar 
costs of living overall and certain degree of resource allocation. Diffe-
rences in the cost of living tend to close and the assignment of federal 
transfers, aiming to compensate for the levels of poverty, can help to 
speed up such process. As with the case of Argentina (González, 2020) 
we also believe that regional disparities reflect themselves on price 
differences and the cost of living in the cities of Mexico. However, there 
may be other factors such as food systems and macroeconomic varia-
bles explaining the convergence of costs in addition to social inequa-
lities.  This study suggest that monetary policy stances have promoted 
the convergence of costs.

Our work has some limitations. As it happens with other studies, 
i.e., Ceccetti et al. (2002), we did not examine the effect of real wage 
productivity differentials due to lack of data available at the city level. 
There can also be other factors that explain the convergence and the 
speed of convergence in Mexico that is related to the monetary policy 
stance, such exchange rates. Fullerton and Varella Mollick (2013) 
consider that the principal source of price divergence is likely to come 
from the monetary policy framework and in particular from currency 
fluctuations. 

Future work could emphasize the impact of social and cultural 
factors that affect the price convergence directly (Monge and Winke-
ried, 2008; Tasic, 2007). For instance, criminal activity, robbery and 
insecurity might delay the process of adjustment of real exchange 
rates because delinquency creates income differences and hence, diffe-
rences of inflations (Monge and Winkeried, 2008). Some other cultural 
determinants that could be explored are bureaucratic difficulties and 
corruption (Tasic, 2007), that might discourage international trade and 
negatively impact the reversion of prices. Finally, we have tested the 
possibility of structural breaks in the level and trend of relative prices 
and the results confirm convergence. This last result can motivate the 
study of particular forms of non-stationarity, including catching-up or 
lagging behind processes, as proposed by Gómez-Saldivar and Ventosa-
Santaulària (2012). 
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Conclusion

The study of convergence in food baskets at the regional level for middle-
income countries has relevant policy implications that range from the 
conduct of monetary policy to the fight against extreme poverty. Food 
costs in Mexico converge rapidly and are sensitive to monetary policy 
shocks in the short run. Food costs show a high level of homogeneity 
and tradability, yet the convergence in rural areas is slower. Accoun-
ting for cross sectional dependence, regional income disparities may 
underlie this finding. The fight against food poverty should take into 
account these salient features in the design of federal transfers, imple-
mentation of social programs and to plan the food system. 
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