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We welcome the comments of Traissac and Martin-
Prével and share their concerns about the use of prin-
cipal components analysis (PCA) to derive weights for
asset-based household welfare indices. We are in
complete agreement that the use of PCA for this pur-
pose is problematic and that several other potentially
better methods are available, such as multiple corres-
pondence analysis, non-linear canonical correlation
analysis and latent trait analysis. We did not discuss
in detail these alternatives and the related issue of
item response theory, because the article aimed to
provide a broader overview of the topic of measuring
socio-economic position in low- and middle-income
country study populations. We welcome the oppor-
tunity to discuss these issues further here.

The ‘problem’ of weights
It is a self-evident truth that some assets and/or depriv-
ations are more important than others, for example, it is
much worse not to be able to afford to feed or clothe
your children adequately than not to be able to buy a
bicycle. Thus, many researchers wish to calculate dif-
ferential weights for asset indices to reflect the differ-
ences in standard of living implied by possession (or
lack of possession) of each of the items in the index.
It seems intuitively obvious that this is a desirable thing
to do—hence, the use of PCA and other methods to
derive differential weights for asset index components.

Unfortunately, statistical theory and intuitive truths
do not always coincide. Classical test theory is the
philosophical model that underlies the development
of tests and measurement indices across the natural,
medical and social sciences. Classical test theory as-
sumes that there are an infinite (or large) number of
asset/deprivation measures. If we could have answers
to this infinite number of questions about assets, then
we would have ‘perfect knowledge’ (we would know
everything) about each person’s assets. No set of
weights could add any additional information, as we
would already know everything, that is, the infinite
asset index is self-weighting.

The square root of the Cronbach’s alpha statistic can
be considered to be the correlation between the asset
index and the ‘perfect’ index made from the answers to
the infinite set of asset questions.1 The standard advice
in statistical textbooks is that a ‘good’ test/index should

aim to achieve a Cronbach’s alpha of 0.8, (or at least
0.7).2 Thus, the correlations with the perfect infinite set
of asset indicators and a ‘good’ asset index would be 0.9
(or higher), so there is little additional information that
any differential weights could add. Even if perfect error-
free differential weights could be developed, the results
from a ‘good’ unweighted asset index and a weighted
asset index would be essentially identical.

Thus, we agree with Kline3 who argues that:

While much effort goes into discussing and deter-
mining differential item weights, Ghiselli,
Campbell, and Zedek4 (1981) are persuasive in
arguing that differential item weighting has virtually
no effect on the reliability and validity of the overall
total scores. Specifically, they say that ‘‘empirical evi-
dence indicates that reliability and validity are usu-
ally not increased when nominal differential weights
are used’’ (p. 438). The reason for this is that differ-
ential weighting has its greatest impact when there
(a) is a wide variation in the weighting values, (b) is
little intercorrelation between the items, and (c) are
only a few items. All three are usually the opposite of
what is likely to occur in test development. That is, if
the test is developed to assess a single construct, then
if the developer has done the job properly, items will
be intercorrelated. As a result, the weights assigned
to one item over another are likely to be relatively
small. In addition, tests are often 15 or more items
in length, thus rendering the effects of differential
weighting to be minimized. Finally, the correlation
between weighted and unit-weighted test scores is
almost 1.0. Thus, the take-home message is
pretty simple—don’t bother to differentially
weight items. It is not worth the effort.3

(Emphasis in the original.)

Item response theory
It is possible to obtain useful additional information on
the properties of each individual item in an asset-based
household welfare index using item response theory
(IRT) models. Classical test theory provides information
on the reliability of a scale/asset index as a whole,
whereas IRT provides additional information on the re-
liability of each individual item in the scale/index. IRT,
also known as latent trait analysis, is a set of statistical
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models that describes the relationship between a per-
son’s response to questionnaire items and an unob-
served latent trait, such as knowledge of biology, level
of happiness or amount of wealth. This is generally
shown with item characteristic curves, which are mod-
elled by the main parameters (ability and discrimin-
ation). It is often used for the selection of questions in
assessment and for psychological testing. It has also
been used for the measurement of poverty.5–9

The IRT model assumes that ‘wealth’ is an unob-
servable latent trait that cannot be measured directly,
like say height or weight, as it is a concept rather
than a physical entity. However, it is assumed that
this concept of ‘wealth’ can be measured indirectly
using social survey questions about the respondent’s
ability to afford certain consumer durables and house-
hold items. The amount of wealth measured by an
asset item in an IRT model is defined by the likeli-
hood that the person/household will possess/lack that
item; thus, it is desirable that an asset indicator
should include items with a range of different
‘wealth’ scores, that is, some low-wealth items,
some medium-wealth items and some high-wealth
items. IRT models produce what are termed ‘ability’
scores, which could be used as differential item
weights in an asset-based household wealth index—
if such weights are required (see discussion above). In
two parameter IRT models, a ‘discrimination’ score is
calculated for each index item. The discrimination of
an asset item measures how well this item differenti-
ates between the wealthy and the poor; thus, high
‘discrimination’ scores are desirable. The purpose of
an asset indicator is to measure how much of the
latent trait ‘wealth’ a person/household has achieved.

If differential weights are required for an index, then
IRT models can provide a framework for calculating
robust theory-driven weights, as long as the assump-
tions of the IRT model are not violated. It is assumed
that the items included in the asset index measure only
one latent trait (unidimensionality). There is no con-
sensus on how unidimensionality may be established,
but multiple correspondence analysis, cluster or factor
analysis may give researchers an idea of the data struc-
ture. It should be noted that unidimensional IRT
models are robust to moderate degrees of multidimen-
sionality as defined by factor analyses, particularly
where the dimensions are highly correlated and/or
where the test/index length is 420 items and/or the
sample size is 4250.10 Local independence is also an
important assumption, that is, responses to a test
item do not depend on other test item responses once
trait is taken into account. This is an assumption shared
by most statistical models and is partly a reflection of
the unidimensionality assumption.

Conclusion
We would like to thank Traissac and Martin-Prével for
highlighting the important issue of the problematic use

of PCA for constructing and weighting asset-based
household welfare indices. In the 1970s, Dutch re-
searchers at the Social and Cultural Planning Office de-
veloping the Leefsituatie (life situation) index used
non-linear canonical correlation analyses to derive
weights after identifying the problematic nature of
PCA derived weights.11,12 Advances in statistical meth-
ods and computing power have now made a range of
robust weighting methods widely available, such as mul-
tiple correspondence analysis and latent trait analysis.

However, we would caution researchers developing a
test or index to consider carefully whether differential
item weights are likely to improve the accuracy and
precision of their measure before weighting an index.
Regardless of the choice of weighting method, a key
issue is likely to be the selection of a broad and
context-appropriate set of assets at the data collection
stage.
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