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ABSTRACT

In this paper the original data matrix is transformed in ecological ordination

to make it more uniform. Centering is a form of transformation of a data matrix.
An appropriate transformation depends upon the types of floral or faunal variation
in the data. This short article reviews (1) non-centering of data, (2) various forms
of centering of data, and (3) their effects on the results of ordination and
interpretation when applied to data. there are advantages and disadvantages in
both centering and non-centering of data. There is no universal rule that tells one
to be used in the analysis. However, non-centered ordination has some important
advantages in vegetation studies; (1) it allows an assessment of the number and
sharpness of discontinuities in the sample, (2) in discontinuous data, it minimizes
the interference between the variation on the two sides of the break. The final
decision, however, depends upon the aims of user and the nature of data.

INTRODUCTION

Original data matrix is transformed in ecological ordination to make it more
uniform. It may be called as ‘grinding of data'. Centering 1is a form of
transformation of a data matrix. This means, the scores are expressed as
deviations from the mean of the variable (Noy-Meir 1973, Pielou 1984).

Austin and Greig-Smith (1968) studied various transformations on

ordinations and classifications of vegetation of a rain forest. They showed that the
appropriate transformation depended on the types of vegetational variation in the
data. Conclusions in the same line were drawn in various studies (Orloci 1967,
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1975, Noy-Meir 1973 , Feoli 1977). For this reason, it is reasonahlg 19 Fii Wﬂ[ iﬂm

is no universal rule as such intransformation of data. If the data have to be

transformed, an appropriate transformation has to be selected depending upon the
type of data.

The objective of this short article is to review centering and uncentering of
data matrix in ecological ordination. This is important because more and more
studies have been using quantitative approaches to unfold complicated ecological
problems (e.g. Basnet 1992, 1993). The following are the themes of the review:

(1) non-centering of data, (2) various forms of centering of data, (3) their effects
on the results of ordination and interpretation when applied to vegetation data.

NON-CENTERING OF DATA

Original raw data are used in Principal Component Analysis (PCA) in which
the new axes coincides with the intersection of the old axes. That is to say the origin
of axes does not change (Pielou 1984). The sum of the squares is the sum of squared
distance of the points from the original data. Therefore, it has no relation with the
variance. In PCA, all the non-centered transformation forms have their first
component unipolar having only positive or negative values for all the sites and
species in one of the disjoint groups or series, but zero values for the other series
(Noy-Meir 1973). This is the main contrast with the centered principal component
analysis (Pielou 1984). It is regarded as 'general component' of a sub-matrix
assuming that the first unipolar component as uninformative (Orloci 1966, Gower
1966). The second or third component is a similar unipolar 'series’ component for
the second sub-matrix. All other components are bipolar 'intra-series-axes
representing the continuous internal variation within the series, independently of
that in the other series.

CENTERING OF DATA

When the observed measurements on each species have been transformed to
deviations from the respective species means, the data is said to be transformed.
There are various forms of centering as following: (See Noy-Meir 1973)

a. Centering by species means (Xik - Xk)
b. Centering by site means (Xik - Xi)

¢. Double centering by site means (Xik - Xk - Xi+ X);
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Where, i = site index, k = species index, X = species in site score. Centering
and normalization are not discussed here.

Most ecological ordinations by using principal component analysis or related
methods centering by species (e.g. Groenewoud 1965), Orloci 1966, Yarranton
1967). Centering by species mean transfers the reference point to a hypothetical
‘average stand’ and in order to get the information, stands have to deviate from
this point. Thus a relative difference in composition between sites are obtained.

Centering by site mean changes the reference point to an 'average species'. It
implies an interest in species only as far as their distribution differs from that of
the total vegetation. Also it implies an interest in stands only as far as their
composition varies from equal proportion of all species.

In a double centering, a species contributes to the analysis only to the extent that
its variance differs from the variance of the total vegetation.

Centered PCA producing bipolar components explores the maximal lines of
variation in a set of multivariate data (Carleton and Maycock 1980, Noy-Meir 1973,
Pielou 1984). It involves the specification of the origin, which is the point of
reference of the multivariate model. In ecological sense, this point is utilized for
the description of vegetation. It is a null’ point and bears no information. For an
usetul information of the data analyzed there should be a deviation from this point.

ADVANTAGE OF CENTERING

Centering is necessary for variables of the ‘interval-scale' type on which the
zero point is arbitrary like in pH, temperature ete, But the usual measurements
taken in the vegetation data are ratio-scale (Noy-Meir 1973) like the relative
density, relative basal area, presence or absence of a species in a site. This means
that centering is not inherently necessitated by the nature of the vegétation data.

The main advantage of centering, however, is a more efficient concentration
of information about the ordination. This is important particularly for the graphic

display and interpretation (Noy-Meir 1973). A centered PCA 1S more useful in
some of the following cases: '

1. When the data exhibit little or no between axes heterogeneity and nearly all the
heterogeneity in the data is within-axes heterogeneity.

2. When the data points have appreciable protection in all axes.
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3 When the contrast among the quadrant i less pronounced and their contents

differ in degree rather than in kind.

ADVANTAGES OF NON-CENTERING

In non-centered data, the point of reference is the all zero record. The
multivariate analysis will use and describe all departures from this absolute zero.
So, it will give an absolute result of species in a study site.

The main advantage of non-centered ordination is that they distinguish
disjunctions from more differences in a 'continuum’ or 'between-axes' from
within-axes' heterogeneity of clusters (Dale 1964). The distinction between
unipolar component in the first case and in several unipolar component in the
second case is considerable interest. Each such component define and typify a
vegetation series. If there is more than one, 1t suggests compositional disjunction
in the sample. The bipolar components describe aspects of the continuous variation
within series, each differentiating in a series two compositional phases as species
and sites with extreme positive and negative values.

Non-centering is even more advantageous when there is disjunction 1n the
data. It minimizes interference between variation on both sides of the break. It
allows a clearer and simpler picture of the data structure and facihitates a
phytosociological interpretation of the individual axes. This 1s improved when
non-centered PCA is followed by rotation to simple structure (Noy-Meir 1970, 1971).
Interpretation of individual axis allows the analysis to be carried into more
dimensions whereas in centered PCA, the interpretation is limited to two or three
dimensions. Non-centered PCA is more useful in the following cases:

1. When data exhibit between-axes heterogeneity.

2. When there are clusters of data points such that each cluster has zero projection
on some subset of the axes, a different subset of axes for each cluster. In such
case each of the first few principal axes passes through one of the qualitatively

different clusters and these axes tend to be unipolar (Pielou 1984,Noy-Meir
1973).

3. When the quadrant belongs to groups having non-identical lists of common
specles.
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CONCLUSION

The foregoing comparisons of centering and non-centering of data matrix is
not complete. Clear and detailed discussions of the use of centered and uncentered
ordinations on different data are given by Orloci (1967), Noy-Meir (1973), Feoli
(1977). Non-centering is not uninformative all the time as it is supposed. It may be
true in case of homogeneous sample (Noy-Meir 1973) which is rare in nature. The
limitation of centered PCA to two or three dimensions can be overcomed by the
interpretation of individual axis which allows the analysis to be carried into many
dimensions. |

There are deficiencies in both centering and non-centering of data. There is
no universal rule that tells which one to use in the analysis. But certainly, non-
centered ordination has some important advantages in vegetation studies; (1) it
allows an assessment of the number and sharpness of discontinuities in the
sample, (2) 1in discontinuous data, it minimizes the interference between the
variation on the two sides of the break. The final decisions, however, depend upon
the aims of user and the nature of data.
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