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1 Executive Summary

For decades, thousands of union leaders and members have been killed, disappeared and threatened
in Colombia. Yet magnitude, patterns, and causes of anti-union violence are debated. Over the
past two years, that debate and the attention paid to it has intensified, particularly as countries
negotiating free trade agreements with Colombia, such the United States, have made union violence
an explicit obstacle to finalizing agreements.

In November 2009, two Colombian academics, Daniel Mej́ıa and Maŕıa José Uribe, from the
Centro de Estudios sobre Desarollo Económico (CEDE) at the Universidad de los Andes published
a study entitled, “Is Violence Against Union Members in Colombia Systematic and Targeted?” This
paper concludes that “. . . on average, violence against unionists in Colombia is neither systematic
nor targeted.” (p.1)

Given the political, economic and social importance of this debate, any study that makes claims
about patterns and magnitude of union violence in Colombia requires the highest level of precision
and scientific rigor. Therefore, in our response, we present – in technical and methodological detail
– the reasons we find the conclusions in Mej́ıa and Uribe’s study to be overstated. In short, we
believe that weaknesses in the data, in the model choice, and in the model interpretation used in
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Mej́ıa and Uribe’s study, all raise serious questions about their strong causal conclusions.

Based on our careful review and critique, we conclude that Mejíıa and Uribe’s study does not
resolve the question, “is violence against union members in Colombia systematic and targeted?”
for following reasons:

• Unknown under-registration. The Mej́ıa and Uribe study uses convenience sample data
as the basis for its claims. These data are based on available, observable reports on union
homicides and union activity which have been collected without a scientific random selection
method. These data cannot be relied upon to represent an underlying larger population or to
accurately describe patterns over time and space.

• Possible violation of model assumptions. The statistical methods used in the Mej́ıa
and Uribe study to evaluate the relationship between union homicides and “union activity”
are based on commonly used least squares regression and instrumental variables analyses.
These methods rely on very strong assumptions. However, we do not believe that the study
adequately addresses the data’s potential violations of these assumptions and the potential
ramifications on the estimates when these assumptions are violated. Violations of these as-
sumptions could change the magnitude of parameter estimates (used to quantify the relation-
ship between union activity and union violence) and the significance of parameter estimates
(used to determine the presence or absence of any relationship).

• Uncorrelated errors. One of the main modeling assumptions which we believe these
data violate, uncorrelated errors, has a direct affect on significance tests used in the Mej́ıa
and Uribe study. Therefore we are highly skeptical about the reliability of the conclusion that
union activity and union violence are not significantly associated.

• Poor quality models. The descriptive and analytic results presented in Mej́ıa and Uribe’s
study indicate that union member homicide rate is a highly variable outcome measure. This
variation results in poor-quality models. We find that control variables in the various model
formulations show inconsistent and indeed reversed effects, suggesting problems with the
model specification, with the data on homicides, or both.

The poor quality of these models, the unknown under-registration inherent in the data, and the
questionable modeling decisions, mean that the strong conclusions in Mej́ıa and Uribe’s study are
unsupported by the analyses. We point out that unchecked, those conclusions distort the truth
about violence against unions and can mislead important social, economic and political decisions
in Colombia.

In addition to questioning Mej́ıa and Uribe’s conclusions about whether violence against unions is
systematic and targeted, we believe that the broader question about overall patterns and magnitude
of union homicides in Colombia is still unanswered. We plan to continue this scientific and statistical
debate which is relevant for current trade negotiations, and more importantly, for clarification of
the historical truth about the victims of human rights violations in Colombia.
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2 Introduction -
The Importance of this Methodological Debate

For decades, thousands of union leaders and members have been killed, disappeared and threatened
in Colombia. Union affiliates have suffered a great deal of violence, yet magnitude, patterns, and
causes of anti-union violence are debated. Over the past two years, that debate and the attention
paid to it has intensified, particularly as countries negotiating Free Trade Agreements with Colom-
bia, such the United States, have made union violence an explicit obstacle to finalizing agreements.
Several projects are currently working to analyze anti-union violence in Colombia.

For years, the most active organizations reporting about union violence have been the Medelĺın-
based National Union School (Escuela Nacional Sindical (ENS)), the CUT (Central Unitaria de
Trabajadores), the Vice President’s Human Rights Observatory and the Colombian Commission of
Jurists (CCJ). These reports are based on observed data on acts of violence and legal proceedings.
More recently, new actors have come on the scene with new studies and new methodologies using
the existing data. One such study was published by Daniel Mej́ıa and Maŕıa José Uribe, from
the Centro de Estudios sobre Desarollo Económico (CEDE) at the Universidad de los Andes, in
November 2009. Their paper, “Is Violence Against Union Members in Colombia Systematic and
Targeted?” makes strong quantitative claims about the patterns and magnitude of union violence
in Colombia.

Given the political, economic and social importance of this debate, we believe that any study that
makes claims about patterns and magnitude of union violence in Colombia requires the highest level
of precision and scientific rigor. In our role as the statistical advisors to the CCJ, we coordinated
an initial response to Mej́ıa and Uribe [Nov. 2009]. The content of this response was taken up
by the ENS in their own response to the Mej́ıa and Uribe study. The authors responded to those
comments [Mej́ıa and Uribe, Dec. 2009], and we now welcome the opportunity to continue this
very important methodological discussion. In this paper, we present our concerns about the causal
conclusions presented in Mej́ıa and Uribe [Nov. 2009], taking into consideration the available data,
model choices, and model interpretations. We are especially gratified that this is a methodological
rather than ideological debate about union violence. In the following sections we will make specific
references to tables, figures, and page numbers in Mej́ıa and Uribe [Nov. 2009].

3 Background

The paper by Mej́ıa and Uribe concludes that “. . . on average, violence against unionists in Colom-
bia is neither systematic nor targeted” (p.1). This conclusion is based on both descriptive and
empirical analyses. We outline our concerns in full in the following sections, but briefly, we see two
main problems with the analysis and subsequent conclusions presented in this paper. First, given
the type of data available (convenience sample) and structure of the data (panel, or repeated mea-
sures), we do not agree with the methodological choices in Mej́ıa and Uribe [Nov. 2009]. Second,
given the choices made in Mej́ıa and Uribe [Nov. 2009], we interpret the results differently and
draw more skeptical conclusions. We believe that the paper inadequately addresses the assumptions
required by the methods, that it presents overstated findings, and that the analyses do not support
strong causal claims.
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The Mej́ıa and Uribe paper begins by describing the data used on the number of union mem-
ber homicides in Colombia between 1986 and 2008 and compares patterns in these data over time
to patterns of total homicides and the homicide rate among vulnerable groups in Colombia. At
this point, it is important to keep in mind that these are data from convenience samples1 and as
such, should not be assumed to represent the entire population of union members or union mem-
ber homicides. Using convenience samples that capture an unknown fraction of the population to
draw conclusions about the entire population, or patterns over time and space, can lead to biased
conclusions. This concern is elaborated in Section 4.

Based on these comparisons, Mej́ıa and Uribe [Nov. 2009] describes “. . . a continuous decrease
in violence against union members and union leaders in Colombia.” (p.7) However, as outlined in
more detail in section 4, we disagree with this description of the data. We believe the data on
union homicides presented in Mej́ıa and Uribe [Nov. 2009] are highly variable and do not display
any consistent pattern or trend over the past several years.

The relationship between union homicides and “union activity” (defined below) is then modeled
using ordinary least squares regression (OLS) and instrumental variables analyses (IV). The vari-
ables used to build these models are described in more detail below. These methods rely on very
strong assumptions. We do not believe that Mej́ıa and Uribe [Nov. 2009] adequately addresses the
data’s potential violations of these assumptions and the potential ramifications on the estimates
when these assumptions are violated. We outline each of these assumptions and potential results
of their violation in section 4.

Analyses in Mej́ıa and Uribe [Nov. 2009] rely on data collected by the ENS and the CUT on
the number of union member and union leader homicides in Colombia for each year and Colombian
department (equivalent to a U.S. State). In all models, the outcome of interest is the homicide rate
for either union members or union leaders. “Union activity” is divided into two types: Type I -
wage agreements and pacts and Type II - acts of protest, such as strikes or work stoppages. We
worry that the construction of the variable “union activity” used in Mej́ıa and Uribe [Nov. 2009]
ignores important aspects of union activism in Colombia and abroad, such as the practice by union
affiliates of filing formal complaints about breaches of labor rights and corruption in the workplace
(denuncias in Spanish), among others. Furthermore, it is worth noting that both Type I and Type
II activities are not exclusive activities of union affiliates. Other types of workers and activists may
lead or participate.

The models in Mej́ıa and Uribe [Nov. 2009] also adjust for GDP per capita, total homicide rate,
number of police arrests per 100,000 individuals, number of paramilitary and guerilla attacks on
civilians, and fixed effects for year and Colombian department. The IV analysis uses two instru-
ments, one for each type of union activity. An instrument is a variable that is believed to be related
to the outcome of interest (union homicide rate) only through its correlation with the explanatory

1Convenience samples are collected without the use of an underlying random selection method. Instead, they are
based on available, observable data. As such, they are useful for documentation purposes, but they cannot be relied
upon to represent an underlying population or to accurately describe patterns over time and space. See Davenport
and Ball [2002], Guberek et al. [2010] and Gohdes [2010] for more details about ways in which conclusions based on
convenience samples can be biased.
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variable of interest (union activity) (see Wooldridge 2002 for a more formal definition). The instru-
ment for Type I activity is “. . . the degree of formality of labor markets in the industry [as measured
by] the percentage of full time employees with open-ended contracts and social security payments
per capita.” (p.11) The instrument for Type II activity is industrial activity, as measured by “per
capita industrial consumption of energy and the number of industry establishments per capita.”
(p.11)

The paper concludes that since the measures of union activity are not significant in the majority
of the models, there is no relationship between union homicide rates and union activity, and thus
that “. . . violence against unionists in Colombia is neither systematic nor targeted” (p.1) One of the
main modeling assumptions which we believe these data violate, uncorrelated errors, has a direct
affect on significance tests. Therefore we are highly skeptical about the reliability of the conclusion
that union activity and union violence are not significantly associated.

It is worth noting that Mej́ıa and Uribe [Dec. 2009] presents additional tables not in the initial
paper [Mej́ıa and Uribe, Nov. 2009]. These tables replicate the analyses in the original paper using
a new truncated outcome variable (union member homicide rate) that excludes the lower and upper
5% of observations. This supplemental material is used to build the argument that since similar
conclusions can be reached based on an outcome that excludes potential outliers, the high level of
variability in the union member homicide rate is not affecting the ability to detect a relationship
between this outcome and union activity. We disagree with this interpretation of the supplemental
tables - indeed we do not believe that they result in similar conclusions to those presented in the
initial paper. Instead, we find these supplemental tables to be further evidence of the large amount
of variability present in counts of union homicides, inconsistent modeling results that can occur
from relatively small changes in the data and the general lack of reliability of conclusions based
on these models. More details of this comparison are available in the section “Interpretation of
Descriptive Statistics and Results” below.

4 Questions and Concerns Regarding Data and
Methodological Choices

The paper presented by Mej́ıa and Uribe raised many questions and concerns for us. Specifically,
although Mej́ıa and Uribe [Nov. 2009] includes a summary of the data, a broader reflection about
the scope and limitations of these data is lacking. We are particularly concerned about basing such
strong causal conclusions on convenience sample data, which are not designed to support statistical
inference, much less causal inference. Additionally, it is not clear to us from the paper how the
strong assumptions of the techniques presented in Mej́ıa and Uribe [Nov. 2009] were met. Viola-
tions of these assumptions could change the magnitude of parameter estimates (used to quantify the
relationship between union activity and union violence) and the significance of parameter estimates
(used to determine the presence or absence of any relationship).

We have organized these sections in decreasing magnitude of the potential ramifications of our
concerns regarding the data and methodology.

Under-Registration. As mentioned in Section 3 above, the data in Mej́ıa and Uribe [Nov.
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2009] come from convenience samples. Since convenience samples rely on available, observable data,
the patterns detected in these kinds of samples are reporting patterns, which may or may not re-
flect underlying patterns of violence in the larger population. For example, in a particularly violent
region, keeping a record of union member homicides might be a dangerous activity. Therefore no
source records union member homicides in that particular region. Analyses based on these data
would conclude that there were low levels of violence in that region, whereas the truth would be
that there were low levels of reports of violence in that region. This results in under-registration - a
lack of recorded events where in fact events do exist. See Davenport and Ball [2002], Guberek et al.
[2010] and Gohdes [2010] for further details about and examples of under-registration and reporting
bias. Although Mej́ıa and Uribe [Nov. 2009] does include several robustness tests confirming that
the presented conclusions are not sensitive to different data sources, this does not change the fact
that all data sources may be sensitive to similar reporting biases, simply by the nature of the data
being collected.

This is a common challenge with any dataset that is considered a convenience sample [Ball,
2000, AAAS, 2002, Ball et al., 2003, Silva and Ball, 2006]. That is, any data that is not collected
using an underlying random process, but rather records available information. Despite best efforts,
groups collecting data in this way may have different levels of access, available resources, or secu-
rity situations in different geographic regions or over time. For these reasons it is normal, even
expected, that convenience samples do not include, or represent, the entire universe under study.
The problem is that we do not know the structure of the missingness - we cannot describe which
pieces of the universe a convenience sample is missing.

For example, although Figure 4 (a) [Mej́ıa and Uribe, Nov. 2009, p.22] shows that data from
the Office of the Vice President and ENS have very similar patterns, it also reveals that those two
datasets do not report identical homicide rates (ENS consistently reports higher rates than the
Office of the Vice President). If the Office of the Vice president is missing some of the observations
recorded by ENS, how can we know with certainty that ENS is not also missing some observations?
What will be the impact of this?

Additionally, we do not know that the data from the Office of the Vice President are a perfect
subset of the ENS data. In other words, both datasets may be reporting similar patterns based
on different observations. Given the well-documented limitations of convenience samples [Dorofeev
and Grant, 2006] and the fact that we have no way of quantifying the under-registration, and thus of
quantifying the resulting potential bias, we would be quite hesitant to base such strong conclusions
about union violence on these data.

Lastly, all types of convenience data, not just data on violence, are susceptible to under-
registration. Therefore, measures of union activity may also be incomplete and fail to represent
the underlying population of union members and their activities. Specifically, as mentioned in Sec-
tion 3, the definition of union activity used in Mej́ıa and Uribe [Nov. 2009] omits an important
aspect of union activity in Colombia and includes activities in which any worker, not just union
members, may participate. For these reasons we suspect that the measure of union activity used
in the analyses in Mej́ıa and Uribe [Nov. 2009] may not accurately represent the underlying popu-
lation of union activity and may therefore contribute to biased estimates.
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Panel Data and Autocorrelation. The empirical exercise “. . . to test the hypothesis that
greater union activity causes more homicides of union members and union leaders,” (p.8) in Mej́ıa
and Uribe [Nov. 2009] relies on what is called panel data. This is data with both spatial and
temporal dimensions. More specifically, the variables described in Section 3 were collected in each
Colombian department for each year between 2000 and 2008. This kind of data requires “. . . special
treatment because of the correlation across time.” [Wooldridge, 2002, p.18] For example, it is plau-
sible that the quantity of reported homicides in a specific Colombian department and year could
affect the quantity reported in the same department in another year. If in one year a large number
of union members are killed, then the following year perhaps fewer homicides would be reported.
This is because groups recording homicide incidents would consider that a high risk activity and
reduce their presence in that region. Alternatively, following a particularly violent year, perhaps
fewer individuals would choose to be union members or participate in union activities. Regardless
of the reason, the reporting rates of homicides of union members in those two years would be cor-
related. Technically, this problem is referred to as autocorrelation.[Davis, 2002]

Although the model presented in Mej́ıa and Uribe [Nov. 2009] includes subscripts for Colombian
department2 and time

HRUMs,t = c1 + γUAs,t + βXs,t + es,t (1)

(Eq 1, p.10; HRUMs,t = Homicide Rate for Union Members in Department s at time t, c1 =
constant, UAs,t = Union Activity in Department s at time t, Xs,t = all other explanatory variables,
es,t = error term), we were unable find any specific references or details as to how the autocorre-
lation problem was addressed. The identification of autocorrelation, and choice of which specific
autocorrelation structure3 to incorporate into an analytical model, can have a large impact on the
results estimated by that model. More specifically, if autocorrelation is ignored, and standard er-
rors are not calculated such that they are robust to such correlation, then significance tests (which
rely on standard errors) may be incorrect.[Wooldridge, 2002] The strong conclusions in Mej́ıa and
Uribe [Nov. 2009] are based entirely on the lack of a significant association between union activity
and union homicide in these models. If these significance tests are incorrect due to the presence of
autocorrelation, we must reject these conclusions.

Alternatively, if a default correlation structure was used, without evaluating whether it is the
most appropriate structure for this specific dataset, the conclusions presented in this paper may be
based on a weaker model than could potentially be identified with the proper correlation structure.
Lastly, it is possible that a specific correlation structure was defined and not explicitly described
in the methodological section of the paper. If this is the case, we still have questions about how a
correlation structure was selected and how correlation parameters were estimated.

Instrumental Variables (IV). The potential endogeneity problem resulting from a model
such as Equation 1 is correctly identified in Mej́ıa and Uribe [Nov. 2009]. That is, “. . . the intensity
of union activity (UAs,t) is an endogenous variable, since it could be affected by the degree of
violence against union members.” [Mej́ıa and Uribe, Nov. 2009, p.10] An instrumental variables
approach is commonly used in economics to solve the problem of endogeneity. However, we want to

2Colombian department is noted in the equations with s, as used in Mej́ıa and Uribe [Nov. 2009]
3Potential correlation structures include independent, pairwise independent, exchangeable, and unstruc-

tured.[Agresti, 2002, Johnson and Wichern, 1998]
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highlight that not all IV assumptions are testable (Wooldridge 2002, Gelman and Hill 2006, among
others).

In particular, the IV model (Equation 2 Mej́ıa and Uribe Nov. 2009, p.11)

UAs,t = c2 + δ1z1s,t + δ2z2s,t + βXs,t + us,t (2)

relies on the assumptions that corr(z1s,t, es,t) = 0 and corr(z2s,t, es,t) = 0 (where z1s,t and z2s,t are
the instruments described in Section 3 and es,t is the error term from Equation 1). In other words,
that the instruments are uncorrelated with the error term. These assumptions cannot be tested.
Instead, they rely on “economic behavior or a gut feeling.” [Wooldridge, 2002, p.463] Other ana-
lysts must share these opinions about the relationships between union activity, formality of labor
markets, industrial activity, and union member homicide rates to have confidence in the conclusions
put forth in Mej́ıa and Uribe [Nov. 2009]. Although the formality of labor markets and industrial
activity appear to be reasonable instruments, other equally reasonable instruments are also likely
to exist. For example, the timing of a legal change, such as a law that might affect labor market
formality, might be a suitable alternative instrument.

We find the instrumental variable analysis carried out in Mej́ıa and Uribe [Nov. 2009] to be
methodologically correct, however we do have one clarifying question: In Equations 1 and 2 on
pages 10 and 11 respectively, how can the same parameter (β) describe the relationship between X
and HRUM and X and UA?

Parameter estimation. As mentioned in the previous section on instrumental variables, al-
though we find the analyses in Mej́ıa and Uribe [Nov. 2009] to be methodologically correct, they
do not necessarily reflect methodological choices that we would make. We find exploring the moti-
vations behind methodological choices, and comparing potentially different results and conclusions
based on alternative methods, to be beneficial in understanding complex relationships, such as the
one between union activity and union violence. We are specifically interested in further exploring
both the method used in Mej́ıa and Uribe [Nov. 2009] to estimate the model parameters described
above and the specific model parameter on which conclusions are based.

Modeling and parameter estimation is a broad category within statistics (and econometrics)
and there exist many specific methods within this broad category. Mej́ıa and Uribe [Nov. 2009]
uses two of the most popular methods to estimate model parameters, ordinary least squares (OLS)
and two stage least squares (2SLS). Given the autocorrelation problem described above, OLS is
arguably not the best method to estimate the parameters. As mentioned in Plümper et al [2005]
“[t]here are four potential violations of OLS standard assumptions in panel data: errors tend to
be autocorrelated (serial correlation of errors) - that is, they are not independent from one time
period to the other . . . ”. There are alternative methods that address this problem, and estimate the
model parameters appropriately in the presence of autocorrelation. For example, Beck and Katz
[1996] recommend adding a time-lagged dependent variable to the right-hand side of the modeling
equation (Mej́ıa and Uribe [Nov. 2009] includes a model with a time lagged independent variable
to address the reverse-causality problem). We would be very curious to see what affect such an
analysis had on the magnitude and direction of current parameter estimates.
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Secondly, the parameter of interest in Mej́ıa and Uribe [Nov. 2009] is γ in the model:

HRUMs,t = c1 + γUA1s,t + βXs,t + es,t.

In this model γ represents the mean effect of UAs,t over HRUMs,t. Given the potential complexity
in the relationship between UAs,t and HRUMs,t it seems to us that it would be more interesting
to have a set of parameters γs, which provide the relationship between these two variables for each
Colombian department. This is possible using a model with random effects instead of fixed effects.
This would require a larger sample size, and perhaps this analysis is not possible using the specific
data from Mej́ıa and Uribe [Nov. 2009]. However, we think this is a more appropriate analysis to
address the question of interest posed in Mej́ıa and Uribe [Nov. 2009].

Interpretation of Descriptive Statistics and Results. At several points in Mej́ıa and
Uribe [Nov. 2009] we find ourselves disagreeing with the interpretations put forth about both de-
scriptive graphs and model results. Specifically, Figures 3, 4(a) and 4(b) are described as steadily
decreasing or showing a sustained reduction (p. 5-6). However we interpret all three figures as
showing inconsistent or relatively flat patterns. In particular, the pattern in Figure 4 (b) for the
years 2003-2008 clearly alternates between an increasing and decreasing ratio. We would not be
comfortable describing any of these graphs as depicting a steadily decreasing trend. Although these
descriptive graphs are not the primary evidence for the conclusions in Mej́ıa and Uribe [Nov. 2009],
we still feel it is vital to describe the data accurately at every stage of analysis.

We also consider these descriptive graphs to indicate just how highly variable the union member
homicide rate is. Indeed, in Table 1 [Mej́ıa and Uribe, Nov. 2009, p.24] the three reported homicide
rates (for union members, leaders, or workers) range from a low mean of 7.7 (per 100,000) with a
standard deviation of 37 to a high mean of 25.1 (per 100,000) with a standard deviation of 38.1. In
addition to the challenges posed by the structure of panel data, an outcome variable with a large
variance can be quite challenging to model. This fact, coupled with our skepticism about basing
statistical inference on convenience data, makes us all the more hesitant to base strong quantitative
conclusions on this analysis.

Turning now to the empirical strategy, Mej́ıa and Uribe [Dec. 2009] argues that other variables
included in the model (such as the total homicide rate and GDP per capita) are consistently sig-
nificantly associated with the union homicide rate. This is stated as evidence that the high level
of variability in the measure of union homicide rates does not negatively affect the estimation of
model parameters. However, looking across all of the tables, we find that few control variables are
consistently significantly associated with union member homicide rate.

In table 2a, the OLS analysis, it does appear that total homicide rate and police arrests are
consistently associated with union member homicide rate. However, the direction of the associ-
ation between union member homicide rate and total homicide rate switches in the final model
(positive parameter estimates in models 1-7, negative in model 8). Also in this analysis, GDP per
capita is significant in models 5 and 7, not significant in models 3, 4, 6, and 8, and, similar to total
homicide rate, the direction of the association changes (from negative to positive) in the final model.

In table 2b, simply adding a lag time to the union activity variable changes some of the re-
lationships reported in table 2a - in particular, models 5-7 indicate a non-significant relationship
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between total homicide rate and union member homicide rate before this term becomes significant
again in the final model.

In table 2c, the first IV model, total homicide rate remains significant until the final model,
while GDP per capita flips between significant (models 3, 4, and 6) and not significant (models
5, 7, and 8). Additionally, the final model (8) appears to explain 94% of the variation in union
homicide rates (R-squared = 0.944) yet none of the variables in this model are significant. Perhaps
most interestingly, when this table is reproduced in Mej́ıa and Uribe’s supplemental material [Dec.
2009] using a version of union member homicide rate that excludes potential outliers, these results
change drastically. None of the other explanatory variables are significant in any of the models, and
union activity is significant in the first four models. This seems to contradict both the conclusion
that union activity is not significantly associated with union homicide rate and that results are
robust to potential outliers in the union homicide rate.

We believe that close examination of the tables presented by Mej́ıa and Uribe in both their orig-
inal paper and supplemental materials indicate erratic model behavior. Such inconsistent model
results likely stem from an outcome variable that is very difficult to explain using this modeling
method. Again, this would lead us to draw more modest conclusions based on these data and these
methods.

Distribution of HRUM. Lastly, we did not find in the paper the distribution assumption
associated with the outcome variable (homicide rate of union members - HRUM). We assumed
that HRUM ∼ N(µ, σ2) was used, however explicit mention of this modeling assumption, and
the justification for this choice, would better enable us (and others) to evaluate this analysis.
Additionally, a preferable distribution for modeling rates, particularly those such as HRUM which
can typically be expected to be asymmetric, is HRUM ∼ Beta(α, β) [Ferrari and Cribari-Neto,
2004]. Since assumptions about the distribution of the outcome variable drive modeling choices,
assuming a normal distribution when the underlying data are in fact skewed could potentially lead
to bias in the estimated regression coefficients and misleading conclusions.

5 Conclusions

We believe that the findings in Mej́ıa and Uribe [Nov. 2009] are overstated. We find that weaknesses
in the data, in the model choice, and in the model interpretation all raise serious questions about
the strong causal conclusions presented in Mej́ıa and Uribe [Nov. 2009]. Specifically, we have the
following concerns:

The descriptive and analytic results indicate that union member homicide rate is a highly vari-
able outcome measure. In some times and places, there are zero homicides, whereas in other times
and places, there are many. This variation results in poor-quality models. We find that control
variables in the various model formulations show inconsistent and indeed reversed effects, suggest-
ing problems with the model specification, with the data on homicides, or both.

Given the source (convenience sample) and structure (panel) of the data, we are not convinced
that the methodological choices made in Mej́ıa and Uribe [Nov. 2009] are appropriate. In specific
technical terms, we are concerned that neither the OLS nor IV analyses adequately adjust for the
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inherent autocorrelation of the data. The central conclusion in Mej́ıa and Uribe [Nov. 2009] is
based on a lack of a significant association between union activity and union violence. However,
the significance tests used for this conclusion are precisely the statistical result most likely affected
by autocorrelation. In short, the finding that there is no relationship between union activity and
union violence may be an artifact of a failure to adjust for autocorrelation.

The poor quality of these models, the unknown under-registration inherent in the data, and
the questionable modeling decisions mean that any conclusions should be very carefully qualified.
Unfortunately, Mej́ıa and Uribe [Nov. 2009] presents quite strong conclusions, which we believe are
unsupported by the analyses.

Finally, as is best scientific and academic practice, Mej́ıa and Uribe have offered to share data and
models with peers to engage in open and transparent review. We welcome this offer. Furthermore
we would like to underscore the value for historical truth that this methodological debate is taking
place openly and transparently.
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