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Abstract

It is widely accepted that economic variables cannot be measured,
directly observed or only measured with an indirect variable. In any of
case, errors in the measurement process are inevitable too. These sit-
uations cause problems from the very beginning (compilation of data)
for a valid analyzes of economic data. If only indirect measurement
is possible for any non-measurable variables such as the productivity
of a worker, permanent income, etc, these variables are described as
“latent”[1]. Thereby, according to Wansbeek and Meijer (2000), latent
variable consists of the observed variable and its difference from its
latent counterpart. On the other side, the measurement error defini-
tion is more general and refers to the difference between the observed
variable and its real value. With regard to measurement error, the ob-
served variable in place of the true variable is named errors-in-variable
or error-prone variable.

In the literature, latent variables are incorporated in the analysis
via Structural Equation Models (SEM). However, since the error-prone
variables cause biased parameter estimations in regression models, ig-
noring measurement error can lead to serious problems. In this context
the statistical models used to analyze mismeasured data are called mea-
surement error models or error-in-variables model. Among the mea-
surement error models, Simulation-Extrapolation (SIMEX) method is
considered as one of the most successful one in the lately related field.
SIMEX method is a unbiased parameter estimation technique based
on simulation improved by Cook and Stefanski (1994)[2].

Among the current studies in the literature, the differences between
these concepts are frequently mentioned and the importance of this em-
phasized. Especially Hu (2017) noted in his study that the relationship
between latent variables and their measures are important in defining
the observed and unobserved relationships in economic models[3]. Al-
though not through SEM, Küchenhoff et al. (2006) used the SIMEX
method for binary variables with a focus on classification success[4].
In addition, even though Simonetto (2008) considers the processing of
estimation methods in measurement error models on SEM, there is no
methodological improvement was made such as updating SIMEX[5].
Rutkowski and Zhou (2015), on the other hand, deal with latent vari-
ables and measurement error separately, but their research only con-
tains an application on the education system through the study of
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Küchenhoff et al. (2006) [6]. Overall, Hu (2017)’s study draws atten-
tion as the first social science study that takes into account business
economics in this field. In his study, latent variables considered as mis-
measured and then some measurement error estimation methods are
applied[3]. However, a concrete adaptation of SIMEX for the estima-
tion of SEM has not been proposed yet. Thereby, in this study, the
SIMEX method, which is very effective and popular estimation method
in measurement error models, is adapted to a new field. It is aimed
to obtain unbiased estimations for regression models with a latent ex-
planatory variable in which it is taken into consideration that latent
variable also is an error-prone variable. Combining measurement er-
rors and latent variables together plays an important role in terms of
providing more reliable results for both survey studies and economic
analyzes.

The main purpose of this study is that the theoretical adaptation of
SIMEX method in terms of SEM will be discussed. Also, the adapta-
tion will be supported by simulation studies under different conditions.
In this way, it is expected that the study will serve as a bridge between
SEM and measurement error models and it will contribute to the esti-
mation process of SEM.
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