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Abstract
It is a fact that a hydrological time series cannot be defined as a true model in practice. One of the important problems in stochastic hydrology is to determine the most appropriate model, and therefore modellers have certain flexibilities in exercising
their subjective judgment in model identification. For this purpose, autocorrelation function [ACF], minimum residual variance [Min Var(e)], and Akaike Information Criterion [AIC- AICC-modified AIC- and FPE-final prediction error-] are widely
used for testing the goodness of fit (model identification or diagnostic check) in time series modelling. The objective of this
paper is to investigate diagnostic checking criteria, to compare their performance for linear autoregressive (AR) models, and
to define a new entropy-based criterion (transinformation).
In the presented study, observed and synthetic data sets are modelled and recognised criteria are evaluated in order to
compare the diagnostic checking. All data sets are investigated for AR(1), AR(2), AR(3), ARMA(1,1) and ARMA(1,2) models
which are mostly used in hydrology. The results showed that the performance of the transinformation criterion is superior to
the other investigated diagnostic checking criteria.
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Introduction
The main purpose of water resource engineering is to provide
maximum benefit from the limited water resources and to protect us from possible damages. Evaluations of hydrological data
have great importance in the development, planning and management of water resources. In fact, the available data usually do
not represent the population; therefore the process needs to be
modelled. The models can be used to generate data for planning
and designing of hydraulic structures or forecasting.
The purpose of constructing models of stochastic processes
is to generate synthetic processes for the considered variable with
the aid of these models. With the use of generated processes, the
planning and management of water resources could possibly be
produced by considering not only the observed sample but also
the other samples which come from the same population. So, the
system behaviour can be investigated not only according to the
available data but also with the aid of synthetic series (Salas et
al., 1981).
It is obvious that if more reliable scenarios can be produced
by the selection of the best model for the time series, then decision making will be more reliable. In time series analysis, various
types of models are used according to the usage purpose and the
type of the streamflow series in hydrology. The proposed models include the autoregressive (AR), fractional Gaussian noise,
autoregressive and moving average (MA) (ARMA), broken line,
ARMAMarkov, and shifting level models. Hence, an important
problem in stochastic hydrology is to select or identify the most
appropriate model to best represent the hydrological time series
in question. In common practice such model identification is
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usually done by judgment, experience, or personal preference.
In some cases, though, the statistical properties of the various
alternative models as well as the statistical characteristics of the
sample time series are used for identifying the most appropriate
type of model for the particular case at hand (Salas and Smith,
1981).
In general, time series modelling can be organised in four
stages:
• The selection of the type of model
• The identification of the form of the model
• The estimation of the model parameters
• The diagnostic checking of the model. The diagnostic
checking is only partially described by the words, ‘testing
the goodness of fit’ (Box and Jenkins, 1976).
Various statistical tests are available for testing hypotheses
in hydrological time series modelling. Although mathematical statistics comprise various parametric and non-parametric
tests, practice has shown that a small number of these procedures would satisfy the needs in the analysis and modelling of
hydrological time series. Salas et al. (1985) suggested using the
Anderson test of the correlogram and Porte Manteau Lack of
Fit test for independence in time. They classified the cumulative periodogram test, and the tests for normality, under the title
of testing the goodness of fit. They also suggested testing for
over-fitting, tests for the parsimony of parameters after the identification and estimation of the model parameters for testing the
goodness of fit (Salas et al., 1985). Goodness of fit tests can also
be used for comparison of parametric and nonparametric models; in order for compilation of models; model identification or
diagnostic checking of the models (Fan and Yao, 2003).
Autocorrelation function [ACF], minimum residual variance
[Min Var(e)], and Akaike Information Criterion [AIC, AICCmodified AIC, and FPE-final prediction error-] are widely used
for testing the goodness of fit (model identification or diagnostic
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