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1. INTRODUCTION

The labor market, and its wage dynamics in particular, is a central ele-
ment of macroeconomic analysis. In this context, the main objective of
this paper is to provide evidence on the frequency of nominal wage ad-
justments in Chile and, in particular, the frequency of wage reductions as
a measure of labor market rigidity. For such purpose, we constructed a
panel with 588,000 wage histories between December 2001 and December
2007 from the Asociacién Chilena de Seguridad (Chilean Social Security
Association, AChS)." This database contains worker information including
gender, age, income, company, and sector.

It is worth mentioning that despite a growing international interest in
this type of study, and the importance of'its subject to monetary policy, to
our knowledge, this is the first study of its type in Chile.? Additionally, the
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sample period under study is of special interest as it is characterized by
near 10% unemployment rates until the end of 2005, which then declined
to an average of 7% in 2007. It is an especially attractive scenario for stud-
ying the frequency of wage adjustments in this context, as it provides in-
formation which allows for a more integrated look at the level of the Chil-
ean labor market flexibility during that period, an aspect that has been
under discussion in numerous Chilean case studies (Cowan et al., 2005;
Sapelli, 2007).

This paper focuses on downward nominal wage rigidity as a first step
toward an integrated understanding of wage dynamics. It is worth noting
that the study of the frequency of nominal wage reduction is considered
by literature as one of the measures used for analyzing labor market rigid-
ity. Nevertheless, it is important to point out that other countries’ studies
are not limited to nominal rigidities but also include real rigidities (Mes-
sina et al., 2008; Hall, 2005; among others). From the monetary authori-
ty’s perspective, each of these phenomenarepresents different problems.
While higher inflation can neutralize the impact of nominal rigidity, this
does not occur in the case of real rigidity. On the other hand, the effects
of nominal rigidity are particularly evident at the macroeconomic level
when inflation is very low (Fehr and Goette, 2005).

In reference to the methodology used in this study, the econometric
technique of structural breaks developed byBai and Perron (2003) is used
to reduce possible data measurement errors. This has been employed
previously for the United States (USA) by Gottschalk (2005) and is based
on the assumption that wages remain fixed for a certain number of peri-
odsand only experience discrete adjustments. The methodology not only
reduces measurement errors, but also decreases temporary fluctuations
that are not necessarilyrelated to a change in the individual’s wage profile
such as, for example, a prearranged bonus. The disadvantage of this
methodology is that this type of modification can mask wage movements
of more flexible wage arrangements (or the movements of a variable
component, suchaswould be the case for salesmen) because it reflects re-
al changes as measurement errors. Nonetheless, the fact that the results of
Gottschalk (2005) allow for the reconciliation of the estimates from a na-
tional survey with administrative macroeconomic information suggests
that the benefits of the methodologyoutweighits potential disadvantages.

The most important finding resulting from an examination of the
compiled wage histories is that the average number of periods it would
take for wages to adjust is higher than nine quarters, with some sector

380



M. Cobb C., L. Opazo R.

specific differences. In reference to the determinants of these adjust-
ments, the degree of downward wage flexibility correlates positively to
young employees (less than 30 years of age) share, positively to the size of
the firm and negatively to the proportion of high income employees. Sec-
tor specific effects are statistically and economically significant.

The restof the study is divided into foursections. Section 2 provides a
review of the international evidence. Section 3 describes the database.
Section 4 shows estimates for adjustment frequency as well as an analysis
of the factors determining them. Section 5 sums up the main findings.

2. INTERNATIONAL EVIDENCE

The most recent studies in the area of downward nominal wage adjust-
ments have been carried out using estimates based on microdata.” The re-
sults, however, vary from country to country (Table 1). For example, the
frequency of wage reduction in Mexico is 21% for the period 1983-1986,
while it was between 0.3% and 0.4% in Canada. Estimates also differ sig-
nificantly in studies carried out for the same country. For example, Blind-
er and Choi (1990) found that wages in the USA were relatively flexible
while Altonji and Devereux (1999) concluded that they were quite rigid.
Different authors came to contradictory conclusions even in cases where
the same source of information was used. For instance, McLaughlin
(1994, 1999) argues for the absence of wage rigidities based on the Panel
Study of Income Dynamics (PSID) while Card and Hyslop (1997) find evi-
dence to the contrary using the same database.

It is necessary to point out that, for various reasons, the numbers
foundin Table 1 are notdirectly comparable with each other and are only
shown to give an idea of the diversity of studies and estimates, as well as
the inherent complexity of calculating the frequency of downward wage
adjustments. As such, for example, the degree of comparability can be af-
fected by the fact that various countries and time periods used in the stud-
ies imply, with a high degree of probability, different macroeconomic
scenarios —a simple example being that a certain figure will have different
readings depending on whether it was calculated in a period of high or
low inflation. Moreover, if a country and a time period analyzed in two

? Another area of study corresponds to Fortin and Dumont (2000) and to Farés and
Lemieux (2001), who use the Phillips curve and distinct wage increase measurements to
make inferences on wage rigidity.
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TABLE 1. SELECTED WAGE RIGIDITY STUDIES, 19702001

Annual frequency of wage

Study Period reductions (percentage)

Mexico

Castellanos et al. (2004) 1986-2001 24.2
United States”

McLaughlin (1994) 1976-1986 17.3

Card and Hyslop (1996) 1976-1993 15.0-20.0

Kahn (1997) 1970-1988 10.6-24.3

Akerlof et al. (1996) 1994-1995 1.65.8

Altonj and Devereux (1999) 1971-1992 0.52.5

Gottschalk (2005) 1986-1993 1.52.0
Australia

Dwyer and Leong (2000) 1987-1999 3.5-8.0
Canada

Faruqui (2000) 1983-1986 0.30.4

1996-1999 0.2-1.3

Switzerland

Fehr and Goette (2005) 1991-1997 6.8-15.5

? Information from Gottschalk (2005).

studies are the same, the differences in methodologies and sources of in-
formation directly prevent the comparability of the studies. For example,
the use of a national survey requires a different approach than a study
based on administrative information from private companies and could
also respond to a different set of questions.

The abovementioned makes it very clear that direct comparison of
studies should be avoided without first clearly and precisely establishing
the differences between them. Regarding this point, it is important to
mention two current initiatives. First, the International Wage Flexibility
Project (IWFP), from a network which studies wage rigidities in 17 OECD
countries; preliminary results suggest that real rigidities predominate over
nominal ones in European countries but not in the USA or the United
Kingdom (UK) (Dickens et al., 2007). Second, the European Central
Bank’s Wage Dynamics Network (WDN) has recently concluded various
surveys referring to such topics as marginal adjustments and price and
wage synchronization, among others."Some of these studies conclude that
wage reductions are Veryinfrequent.5

f The wDN organized a conference in Frankfurt in June 2008 to present progress.
? Babecky et al. (2009) shows that only 398 of 14,122 (2.82%) of those surveyed de-
clared a reduction in wages during the last five years.
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3. THE DATA

3.1 General Information

The database was constructed from the information reported monthly
to the AChS by its affiliated companies during 2001m12-2007m12. The da-
ta was taken from the payrolls provided by each company which contains
employee taxable income information, i.e., it includes both the variable
and fixed wage components and worker gender and age. It also contains
the reporting company’s economic sector information, classified by a dig-
it, namely: agriculture; mining; industry; construction; electricity; gas and
water; commerce; transport; and services.

It is important to emphasize that the other source of national wage in-
formation, the income survey from the Instituto Nacional de Estadisticas
(National Statistics Institute, INE), does not allow for studies like the one
presented in this paper. In fact, the INE’s survey only reports information
at the company level, basically just costs by wages and number of employ-
ees, which does not permit a direct examination of the phenomenon of
labor flexibility at the microeconomic level. In addition, it should be em-
phasized that AChS information comprises almost 35% of all salaried em-
ployees from around 25% of companies in the country, which translates
into good sample coverage for the study.’ Finally, according to previous
studies, the informationreported to the AChS does not present any major
reporting problems.7

As for the limitations of the database, the most significant of these is a
lack of information for the number of hours of work, which means that
wage modifications derived from a change in the number of hours of
work cannot be isolated. Unfortunately, the wages reported are truncated
to the maximum taxable wage. This limit was USD 2,300/month in De-
cember 2007 and, according to income distribution surveys, affected
around 5% of Chile’s salaried workers.

The information is also limited to the affiliated companies, and a
study of employment flows is therefore not so viable. Finally, the use of
the AChS as a source of information restricts the study of wage dynamics to
formal employees; consequently, the present database cannot be used for
a study of informal workers’ wages.

% Based on information from the Servicio de Impuestos Internos.
7 Aravena (2006) finds problems such as a repetition of the worker identifier and miss-
ing information are not significant for general use for the 2002- 2005 period.

o
0.}
<o



Microeconomic Evidence of Nominal Wage Rigidities in Chile

3.2 Panel Construction

The original base sample consisted of the average monthly wage in-
formation for 1.5 million workers during the period examined. This data
was used to construct an unbalanced panel of worker wage histories. For
example, if a worker stops working at AChS affiliated companies, the
worker’s wage history is suspended. This point, which is in line with pre-
vious studies on the topic (see below), is dealt with by establishing a min-
imum presence criteria in each individual’s observations database.® In
light of the aforementioned, it was necessary to filter the base sample due
to the presence of certain inconsistencies probably produced by the man-
ual entry of information, incomplete information, truncated histories or
the sporadic appearance of workers.” To be specific, reported workers
who fulfilled one of the following criteria were removed from the data-
base:

¢) The same identification number as another worker during the
same period.

i) Wage higher than the taxable maximum or lower than the current
legal minimum.

1) Wage equal to the taxable maximum for more than two consecu-
tive periods.

It should be mentioned that criteria (i) and (i) control data inconsist-
encies, while criteria (zi) attempts to eliminate truncated wage histories
starting from a certain period and which, therefore, could lead to an un-
derestimation of the actual degree of wage flexibility. In relation to crite-
ria (i), we found that, on average, 4% of the identifiers are not unique
within the same month. With respect to criteria (i) and (i), the sample
contains, on average, 2% of workers who report wages below the legal

® It should be mentioned that as it cannot be determined if workers who stop report-
ing in AChS firms become unemployed or go to work at another non-AChS company, this
represents a strong limitation for the study of employment flows and transitions.

?In cases where there is no wage information for up to three consecutive periods, and
as long as the worker returns to work for the same employer, it is assumed that the worker
remained employed bythe company and that the company stopped reporting the worker’s
wage. When the wage does not change within the aforementioned period, it is assumed
that it remained constant during the periods without data; if the wage did change, the
wage adjustment is attributed assuming a uniform probability of wage adjustment in those
periods for which data was missing.
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minimum, while 3% of the observations imply a truncated wage, which
means, equal to or over the maximum for more than two consecutive
periods.

Once the base was filtered, in line with Fehr and Goette’s (2005) ap-
proach, a sample is built using those workers with a wage history of at least
24 consecutive months. This procedure attempts to construct a panel of
wage histories with sufficient length to allow forthe bestinference of wage
adjustment dynamics.

The final sample, which contains an average of 429 thousand workers
per month, represents 11% of Chilean workers at the national levelon the
panel (table 2). Regarding economic sectors, Services and Industry has
the largest representation with 14%; the rest of the sectors fluctuate be-
tween 3% and 11%, which allows for a reasonable margin of reliability for
our calculations.

TABLE 2. NUMBER OF WORKERS IN THE SAMPLE BY ECONOMIC SECTOR

Percentage of salaried

Number of workers workers

Agriculture 36,455 8.4
Mining 2,302 3.1
Industry 89,417 14.0
Construction 14,574 4.1
Electricity, gas and water 3,131 11.3
Commerce 68,414 10.8
Transport 18,785 5.7
Services 195,067 18.7

Total 428,528 10.9

§OURCE: Own elaboration based on information from the AChS.
Monthly average. " Estimate based on information published by the Instituto Nacional de Es-
tadisticas.

As for the number of companies, the database includes information
on workers fromover 50,000 companies (Table 3), which according to in-
formation from the Servicio de Impuestos Internos de Chile (Chilean In-
ternal Tax Service) represents around 23% of the total number of firms
registered in Chile."” With respect to the distribution of firms, small, me-
dium and large companies account for 51%, 46% and 3% of the sample,
with coverage by size of 17%, 40% and 35% respectively. In this way,
the sample used tends to over-represent medium and large companies, a

10 . - . . . .
This estimate takes into account all companies with at least one employee.
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TABLE 3. NUMBER OF COMPANIES IN THE SAMPLEBY SECTORAND NUMBER OF WORKERS

Number of Less than 10 111to 199 200 or more

companies workers workers workers
Agriculture 7,928 4,351 3,419 158
Mining 367 138 199 30
Industy 11,598 6,090 5,166 342
Construction 4,603 2,345 2,188 70
Electricity, gas and water 490 316 157 17
Commerce 7,330 3,749 3,324 257
Transport 4.329 2,853 1,427 49
Services 13,843 5,998 7,101 744
Companies in the base sample 50,488 25,840 22,981 1,667
Base sample/totalof companiesin 233 16.6 40.1 35.1

Chile (%)

SOURCE: Own elaboration based on information from Servicio de Impuestos Internos and Aso-
ciacion Chilena de Seguridad.

situation suggesting that subsequent analysis should consider an analysis
of wage adjustments by size of firm so as to not influence added statistics.
As for the sample’s representativeness of worker characteristics, the
distribution of the sample does not differ significantly from INE figures
for the population as a whole with respect to gender, although younger
workers are under-represented as compared with national total (Table 4).
Regarding the representativeness of the sample with respect to wage
distribution, an upward bias is observed with respect to the distribution
derived from the Social Protection Survey (Figure 1). This is not surpris-
ing given the characteristics of the database used. Companies affiliated to
the AChS belong to the formal sector, meaning they cannot pay wages that
are below the legal minimum, which explains the absence of workers
earning less than the minimum wage in the sample. Thus, the estimates
obtained refer to companies and salaried workers in the formal sector.

TABLE 4. SAMPLE REPRESENTATIVENESS: AGE AND GENDER

Sample (percentaje) Population (percentaje)

Gender

Female 37.7 35.2

Male 62.3 64.8
Age

Under 30 17.4 27.5

3049 60.0 55.2

50 or over 20.6 17.3

SOURCE: Own elaboration using data from AChS and Instituto Nacional de Estadisticas.
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FIGURE 1. SAMPLE REPRESENTATIVENESS OF WAGE DISTRIBUTION, 2004
%
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SOURCE: Population distribution from the Social Protection Survey, Universidad de Chile.

One final point, concerning the sample used, is that the estimation of
wage flexibility determinants carried out in section 4.2 employs two other
criteria to purge the database and, thereby, control for worker character-
istics. Thus, the database used to calculate adjustment frequencies ex-
cludes wage histories for workers who fulfill one of the following condi-
tions:

i) Non-specified age or gender;
i) Over 90 or under 15 years of age.

Around 25% of cases in the original base sample fall under one of
these categories. In fact, 9% of the sample does not contain information
about gender and 23% of the sample does not comply with age criteria.
Thus, as a result of these adjustments, the base sample used to estimate
the determinants of wage adjustment frequency contains close to an aver-
age of 336 thousand wage histories per month. Note that the number of
wage histories in the panel which do not take the filter of not reporting
gender or age over 90 or under 15 into account differs less significantly
than the panel obtained by not applying these criteria —i.e., 23% vs.
21.5%-, whichretflects a small overlap with the population which does not
simultaneously fulfill the two aforementioned criteria.
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3.3 Wage Adjustments

As mentioned above, the wages reported in the base sample could be
subjectto measurementerrors, and eventually include temporary fluctua-
tions that do not necessarily represent actual changes in workers’ wages.
One example is the case of a fixed year-end bonus on contract basis or
benefits such as an education bonus which some companies give to em-
ployees with children at the start of the school year.

In light of this phenomenon, the wages are corrected using the ap-
proach employed by Gottschalk (2005). The methodologyrests on the as-
sumption that nominal wages remained fixed for a number of periods and
move in a discrete manner when they are adjusted. This assumption is
implemented by employing the structural break detection method devel-
oped by Bai and Perron (2003).

Taking the above into account, it is immediately apparent that the as-
sumed fundamentals of this methodologyhave the potential disadvantage
of ignoring short term wage changes due to the fact that the identification
of the change requires that the adjustment have a significant impact on
the average wage. This could lead to an underestimation of the actual lev-
el of wage flexibility. However, the results produced by using this meth-
odology for the US suggest that this disadvantage does not play an im-
portant role. In fact, a direct reading of the PSID survey indicates that
around 17% of the workers surveyed experienced awage reductiononce a
year, butafter this base sample is corrected with the method proposed by
Gottschalk (2005), it can be concluded that this percentage overestimates
the real number by approximately a factor of three, finding that the cor-
rected estimate is in line with other estimates calculated with administra-
tive information provided by private companies.

Figure 2 illustrates the application of the adjustment methodology.
The left panel shows a wage history from the base sample and its respec-
tive corrected history. Fluctuations are observed in the actual series of
wages around the date on which a discrete wage change can be observed -
the dotted line-, while the solid line corresponds to the wage sequence
once Gottschalk’s (2005) method has beenapplied. As can be seen on the
Figure, the simulated history follows the original wage sequence very
closely; nonetheless, this ignores small deviations in months three and six.
On the right panel, in contrast, the effect of abonus on the wage history
can be observed. As might be expected, the structural change methodolo-
gy considers the bonus as a transitory event and not as a significant wage
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SOURCE: Own elaboration based on information from AChS.

* Using Gottschalk's (2005) methodology.

change.11 However, it is important to point out that the methodology
identifies wage changes in those cases where the magnitudes of the even-
tual bonuses change significantly. For example, if a wage history considers
a bonus equivalent to one month’s wage in December of each year, then
the method assumes a constant wage equal to 1+1 /12 wages per month;
on the otherhand, if the Decemberbonusis increased to 2 months wages,
then the methodologywillindicate a wage of 1+1 /12 wages per month for

n Appendix 1 contains a description of the methodology.
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FIGURE 3. HISTOGRAMS OF ANNUAL WAGE LEVEL AND GROWTH
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* Only effective wage changes taken into consideratién. ~ Using Gottschalk’s (2005) methodology.

the period previousto the increase and, for the period after the increase,
the average monthlywage will be 1+2 /12 wages per month.

It should be pointed out that in aggregate terms the application of
structural change methodology does not modify significantly the level of
wage distribution; however, the impact on the frequency of changes is
considerable (Figure 3). In fact, the unadjusted frequencychange is more
or less symmetric centered on a number slightly higher than zero, while

2
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Annual Wage Growth Rate’ (Original Series)
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that of the adjusted base sample demonstrates a clearly asymmetric distri-
bution with a bias toward wage increases. These results imply that, if the
methodologyis notapplied, the sample frequency of adjustments reflects
flexibility that is significantly higher than could be obtained by adjusting
the base sample. Considering Gottschalk’s (2005) results, the unadjusted

series has a high probability of overestimating the real frequency of ad-
justment.
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4. WAGE ADJUSTMENTS IN CHILE

4.1 Description of Frequency of Adjustments in Chile

Wage adjustment estimates are divided into wage changes not associ-
ated with a change of workplace by the worker and those which coincide
with workers who change their workplace. Regarding the former, the av-
erage adjustment frequency is 3.7% per month, with increases and de-
creases being 3.4% and 0.3% respectively. These figures suggest that the
time it would take for all the wages in the economy to adjust would be, on
average, something over nine quarters (Table 5). This last result is con-
sistent with the estimates obtained bythe DSGEmodelfor Chile, where the
average adjustment is 12.5 quarters with a lower boundary of 5.6 and a
66% confidence level.'? Furthermore, the frequency of nominal wage re-
ductions is very low, which, to a certain extent, suggests that the labor
market could exhibit alow degree of wage flexibility as suggested by stud-
ies such as Cowan et al. (2005). It is necessary to point out that if
Gottschalk’s (2005) adjustment methodology is not applied, the frequen-
cy of wage reductions increases to 30.97%, a very high number in compar-
ison to estimates for other countries and beyond that expected for this
type of statistic.

TABLE 5. FREQUENCY OF WAGE ADJUSTMENTS IN CHILE

Wage changes  Average time for a  Wage increases ~ Wage reductions

(monthly, complete adjust- (monthly, (monthly,
Item percentage) ment (quarters) percentage) percentage)
Without changing workplace 3.68 9.05 3.36 0.32
With changing workplace£l 58.90 - 35.40 23.50

SOURCE: Own elaboration based on information from the Achs.
a . .
Frequency calculated using last wage reported at previous company.

Among those workers who change their workplace, 34% receive high-
er wages, 24% receive lower wages and around 42% do not experience
any significant change in wages. The fact that a change in workplace is not
linked exclusively to an increase in wages may be associated with one of
the two following factors. First, the partial flexibility of wages has tempo-
rary unemployment as its counterpart, a situationwhich definitely translates

2 This estimate is obtained using Bayesian methodology applied to a DSGE model for
Chile. See Caputo et al. (2006).
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into the involuntary character of some of the labor changes reported
and, as a consequence, not necessarily associated with wage increases.
Second, these results are also consistent with the existence of comple-
mentary wage factors used to determine the benefits associated with
working in a particular place and, as a consequence, a worker might be
willing to change their workplace and accept a lower wage in exchange
for other compensatory elements to the lower wage; for example, better
employment prospects and more flexible hours, among others. Howev-
er, it is not possible to establish the specific role of each of these factors
with the information available and it is beyond the objective of this pre-
sent paper.

Analysis by company size indicates that small companies have slightly
higher frequency than the other two groups (Table 6), although the size
of suchdifferences doesnotappear to be significant. Considering the fre-
quency of wage reductions as a more direct indicator of labor flexibility,
the bigger companies are the most rigid. Nevertheless, these numbers
should be considered with caution, as these frequencies can be affected
not only by company size but also by worker characteristics. A formal anal-
ysis of the incidence of these characteristics in the adjustment frequencyis
carried out in the next section.

TABLE 6. FREQUENCY OF WAGE ADJUSTMENT BY SIZE OF COMPANY (monthly, percentage)

Size Wage changes Wage increases Wage reductions
Less than 10 workers 3.79 3.42 0.38
From 10 to 199 workers 3.67 3.30 0.36
200 or more workers 3.67 3.40 0.27

SOURCE: Own elaboration based on information from the Achs.

Wage adjustment frequency by economic sector indicates a high de-
gree of heterogeneity (Table 7). For example, the adjustment frequency
of the Services and Construction sectors are the highest (4.28% and
3.95% per month, respectively), while the Industrysector shows the lowest
(3.11%). By focusing on reductions, it is interesting to note that the fre-
quencies observed are verysimilar in all sectors, with the sole exception of
Construction which is almost double that of the other sectors, a situation
consistent with the fact that hiring in this sector is determined to alarge
extent by the execution of projects for limited time periods.

o
O
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TABLE 7. FREQUENCY OF WAGE ADJUSTMENTS BY ECONOMIC SECTOR

Wage changes Average time for ~ Wage increases Wage reductions
(monthly, a complete adjust- (monthly, (monthly,
Sector percentage) ment (quarters) percentage) percentage)
Agriculture 3.29 10.14 2.97 0.31
Mining 3.33 10.00 3.04 0.29
Industry 3.20 10.40 2.90 0.30
Construction 4.01 8.30 3.50 0.52
Electricity, gas and water 3.29 10.13 3.02 0.27
Commerce 3.44 9.69 3.12 0.32
Transport 3.40 9.81 3.06 0.34
Services 4.24 7.85 3.94 0.30
Total 3.68 9.05 3.36 0.32

SOURCE: Own elaboration based on information from the Achs.

4.2 Determinants of Wage Flexibility: Econometric Focus

Literature uses worker and company characteristics to explain the de-
gree of wage rigidity presentin the economy. In reference to worker char-
acteristics, Campbelland Kamlani (1997) emphasize that variables related
to worker skills are crucial for understanding labor rigidities. In contrast,
Messina et al. (2008), and Franz and Pfeiffer (2006) consider information
on company size and the economic sector to which it belongs to be rele-
vant.

Similar variables will be used in the following to explain econometri-
cally the percentage of workers in each companywhose wages are adjusted
downwards on a quarterly basis. It is worth noting that a quarterly fre-
quency, not a monthly one as used in the previous analysis, is used here
due to the fact that a monthly frequency would introduce too much noise
to the estimates without generating any significant effect on the results.
The variable to be explained was measured as the percentage of workers
at each company whose nominal wage decreased during the quarter,
without this decrease being associated with a change in work place by the
worker. In relation to the statistics associated with this variable, the aver-
age unconditional value is 1.3% per quarter, a number which compares
with the close to 0.3% average monthly frequency of wage reduction.

Regarding worker characteristics, we have information on worker
gender and age. The former characteristic is introduced to the model as
the ratio of female workers in each company over time, while for the lat-
ter, a dummy variable was employed in order to differentiate between
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three groups of companies: companies with an average worker age fewer
than 30, those between 30 and 50 and those over 50 years of age. In addi-
tion, as an approximation of the skill level of the company’s workers, a
percentage of the company’s workers who receive wages higher than the
sectorial average was calculated, white vs. blue collar workers. In terms of
the characteristics of the company, the size of the firm was used (small,
medium, or large) and the economic sector to which they belong.13 The
level of sectorial unionization was also controlled for.

Employing these variables —and those mentioned previously- regres-
sions were estimated whose dependent variable was the percentage of
workers in each companywho experienced awage decrease each quarter,
with the explanatory variables being those mentioned in the last para-
graph.14 It should be noted that the dependent variable is restricted to in-
terval [0,1], and therefore the ordinaryleast squares procedure is not ap-
propriate in this case. For this reason, following Papke and Wooldrige
(1996) and Messina et al. (2008), the fractional logit of the following lo-
gistic function was estimated:

X w;, Ay, ia
() EQy lwy, fu) = Py %o /%) ,
I+exp(w,ay, fy)

where y;,is the percentage of workers who experience a wage reduction at
company ¢in quarter ¢, w; the collection of worker characteristics of com-
pany i, and f;; represents characteristics of company 7 in quarter ¢ The es-
timate covers 2001-2007 and the frequency of data is quarterly.

Table 8 shows the marginal effects on the dependent variable, whose
unconditional average value is 1.3% per quarter. As observed, with re-
spectto the worker characteristics, the percentage of women at each firm
was not statistically significant, a result which is consistent with those re-
portedin European countries by Messinaet al. (2008). Age variables show
that a larger percentage of workers under 30 years of age (the regression
reference group) is associated with a higher frequency of downward wage
adjustments, i.e., that older workers experience a lower frequency of
nominal wage decreases. Thus, forexample, companies with a majority of
workers in the age range of 30 to 50 will have a wage reduction frequency

" There is no further information to allow for a higher heterogeneity between com-
panies.

" The reported numbers only include those for workers who remain with their com-
panies, but the results are consistent with the complete sample.
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0.3 percentage points lower than those firms with a higher percentage of
workers less than 30 years of age. This result conceptually validates the
role of the outsiderassigned to young workers.'® This, however, contrasts
with what is reported byMessinaetal. (2008) for Europe, whichshows the
opposite.

As for companycharacteristics, those with less than 10 workers exhibit
a lower downward wage adjustment than larger companies (over 200
workers), this being a statistically significant effect when the percentage of

TABLE 8. DETERMINANTS OF DOWNWARD NOMINAL RIGIDITY. DEPENDENT VARIABLE:
PERCENTAGE OF WAGE REDUCTIONS AT THE COMPANY LEVEL (marginal effects, percent-
age points)

Variable (1) (2) (3) (4)

Ratio of women -0.05 -0.07 -0.05 -0.07
Dichotomous variable for age of worker
in the company:

Average age of worker between 30 and 49 —0.34% ~0.96° _0.34" —0.96¢
years of age

Average age of worker equalto or over 50 —0.95° ~0.20¢ -0.25" -0.20°
Years of Age

Dichotomous variable for number of workers
in the company:

9 workers or less -0.07 ~0.15% -0.07 ~0.15%
Between 10 and 199 workers -0.01 -0.05 -0.01 -0.05
Ratio of workers with income over the sectorial —0.54% —0.54%
average
Sectorial level of unionization -0.03 -0.02

Sectorial fixed effects

Mining 0.32 0.47° 0.53 0.70
Industry 0.36" 0.42" 0.38" 0.44"
Construction 0.81° 0.87" 1.05° L11°
Electricity, gas and water -0.02 0.04 -0.01 0.05
Commerce 0.31° 0.89° 0.30° 0.39°
Transport 0.42" 0.49" 0.50" 0.57
Services 0.38" 0.50° 0.38" 0.49°
Temporary effect Yes Yes Yes Yes

SOURCE: Own elaboration based on information from the Achs.

s b, . s
1% significance. = 5% significance. °10% significance.

' The insideroutsider theory states that companies do not fire formal employees (insid-
ers) to hire unemployed workers (outsiders) at a lower wage due to the cost of firing work-
ers and hiring and training new ones.
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workers with high wages is controlled for (columns 2 and 4); the marginal
effect associated with these companies as compared to larger onesis 0.15
percentage points less downward wage adjustments. An explanation for
this could be related to larger companies’ more favorable position to ap-
ply more complex remuneration schemes that allow them a greater de-
gree of flexibility. Furthermore, particularly in the case of small firms,
companies avoid wage reductions because the impact of the loss of a small
number of employees arising from such reductions is relatively more im-
portant to the company the smaller it is. Regarding workers’ skill levels
(measured as the percentage of workers in each company with higher
wages than the sectorialaverage ), anegative relation between the propor-
tion of workers with higher wages and wage flexibility was found, possibly
indicating that these workers” higherskilllevels give thema higher degree
of labor mobility, which, following the nomenclature set out for age vari-
ables, would let them play the role of the outsiders in the labor markets
and /or, additionally, this is consistent with the conceptual framework of
efficiency wages, as workers with more highly skilled positions are more
difficult to monitor. The degree of unionization does notappearto be sta-
tistically significant.

As for fixed sectorial effects, the marginal effects are measured with
respect to the Agriculture sector, and the most important results indicate
that sectors exist for which the marginal effect is both very statistically and
economically significant. For instance, the marginal effect for the Con-
struction sector indicates that companies in this sector have a frequency
of quarterly wage reductions on average 1 percentage point higher than
the frequency for companies in the Agriculture sector. This number is
very significant if the sample average of quarterly downward adjustments
of 1.3% is taken into consideration. Significant statistical effects, although
to a less extent, are also observed in the Commerce, Transport and Ser-
vices sectors.'®

5. MAIN FINDINGS

This paper shows the dynamics of wage adjustments in Chile based on a
microeconomic information panel composed of an average of 429 thou-
sand wage histories for the period 2001m12-2007m12. The main finding is

! The non-linearness of the model implies that the marginal effects of the dummy

sector variable cannot be isolated completely.
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that the frequency of wage adjustments for this period is approximately
3.7% per month, where 0.3% corresponds to nominal wage reductions.

The frequency of wage adjustments shows some differences among
economic sectors. In particular, the Construction, Commerce, Transport
and Services sectors exhibit a higher relative adjustment frequency. These
differences are economically significant, especially for the Construction
sector. This may be a reflection of the fact that there are a significant per-
centage of short term wage contracts in Construction.

Econometric analysis of the determinants of the downward nominal
rigidity indicates that both the characteristics of the worker and the com-
pany are relevant. With reference to worker characteristics, the ratio of
female workers is not statistically significant, but that of young workers is,
given that a positive relationship is observed between young workers and
the frequency of nominal wage reductions. Likewise, the frequency of
downward adjustments is less in companies with a higher percentage of
workers with high wages (compared to the sectorial average). Regarding
the company, small and medium sized companies show a lower frequency
of reductions than larger companies (over 200 employees).

Although this paper shows evidence for the labor market, some inter-
esting questions remain unanswered. In particular, the main shortcoming
of the base sample, which limits its use for exploring other topics, is the
lack of information on worker characteristics such as education level and
contractual conditions. The spectrum of studies should be increased sig-
nificantly as more complete base samples become available.

Appendix A

Bai-Perron (2003) Methodology

This appendix gives a description of the contrast of structural breaks used
to determine wage changes. Bai and Perron (2003) formally present the
contrast.

T is defined as the number of periods for which a particular worker’s
wage was observed, with m being the number of breaks observed in peri-
ods Ti, T, ..., T),. The wage in any period is equal to constant plus a meas-
urement error in the following manner:
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w, =+ 1 t=[1,1]

(A 1) wl:ﬂ2+lul; t:[TiJ’_l’Y‘Q]

w, =B, 4 t=[1,+1T]

m

Bai and Perron (2003) proposed an estimator MCO for fand 7. For
this purpose, it is assumed that the number of breaks is known and is
equal to m. In this case, the idea is to estimate fs and 75 that minimizes
the residual quadratic sum (SSR) of system A.1. However, this calculation
can be very demanding in computer terms due to the fact that the dura-
tion between breaks is unknown and as such there is a very large number
of T combinations. Bai and Perron (2003) show that the problem can be
reduced through dynamic programming in the following way:

(A. 2) SSR(T;,....,T. )= SSR(1;,..., T, |)+minSSR(T )
1,

The algorithm is resolved recursively according to the following pro-
cedure. Calculations are made for the SSR for 7-24 potential breaks that
divide the T observations in two segments of a minimum length of 4. The
break point of the minimum SSR is selected from among 7-24 potential
break points. The two segments derived from the last step are taken and
the procedure is repeated until m segments are obtained. From there the
SSR minimum of all the possible combinations of m breaks is obtained
with a minimum segment length of 4.

To determine the optimal m, a sequential procedure is used. First, by
dividing the sample in two, the null structural break existence hypothesis
is contrasted using SSR with and without structural break with an F con-
trast. In the event that the null hypothesis is rejected, the contrast from
the segments obtained of the last stage is carried out. The process is re-
peated until the null hypothesis cannot be rejected.
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