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It is admirable that Dr. Formoso wishes to propose options beyond the h-index proposed by Hirsch (2005). The h-index is
useful in some respects and flawed in other respects, as Dr. Formoso recognizes and as many others have recognized as
well (e.g., Bornmann et al., 2008; Enago Academy, 2022; Gingras & Khelfaoui, 2020; loannidis et al., 2016; Koltun &
Hafner, 2021; Kreiner, 2016; Sternberg, 2016, 2017; Waltman, 2016). On the one hand, the h-index is flawed in certain
ways. But on the other hand, as the author points out, all quantitative indices are flawed in some way. There is no perfect

index of scholarly impact or of anything else.

Some of the flaws that critics have identified are, at the very least, arguable. For example, although it is true that the h-
index is highly correlated with author productivity, so is the level of scientific and other creative contributions (Simonton,
1977, 1984, 1985, 1988, 1997). Simonton has shown a strong relation between quantity and quality in many domains, so it

is not clear exactly what the “flaw” is of the h-index.

Another criticism is the effect of self-citations. One could correct for self-citations; but the problem is that, in small fields,
much of the work may have been done by relatively few people, including the scholar whose h-index is being evaluated.
So, one would also have to control for the number of people working in a field, an area of a field, a sub-area of a field, and
so on. And even within a field, a scholar may be unique in using a novel approach or making a novel argument, so that the

scholar may need to cite themselves to make whatever point they may wish to make.

Dr. Formoso points out that one could correct for position of authorship in particular articles. This is fair enough, as some
authors may achieve a higher h-index by making small contributions to large numbers of publications. And some scientists
are rarely first authors. But again, any such correction would be fraught. Methodologists often make valuable contributions
to papers but usually are not first authors on substantive papers where they handled much of the methodology or data
analysis. In some papers, the most important author is the last author, but in others, the last author is the least important
author. It often is hard to tell. One senior scholar may defer to junior scholars and give them higher positions of
authorship, figuring they need it more for their careers than the senior scholar does; but another senior scholar may be
egocentric and always want to be first author. In “big science,” there may be hundreds of authors. It is really hard to tell, on

average, what position of authorship means.

| could go through each argument against the h-index, but my general points are that (a) there is no perfect index; (b)

some of the criticisms may be justified but it is not clear what to do about them; (c) other criticisms are dubious; and (d)
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the h-index probably has lasted as long as it has for lack of a replacement that is easily understandable, computable, and

usable.

One possible route to managing the limitations of the h-index is to point out its limitations, or to suggest an imperfect
replacement. Another is to realize, as Formoso points out, that all indices are flawed, and that in correcting the flaws of

one index, one may end up introducing a new index that differs primarily in that it is flawed in other ways than the h-index.

We also sometimes forget why the h-index was welcomed in the first place. In the past, scientists sometimes had
relatively little idea of how much scholarly impact a scholar’s work was having. In a tenure meeting, an unproductive or
low-impact scholar who felt threatened by a scholar with higher productivity or impact would and sometimes did make the
case that the higher-impact scholar published “too much,” or was not doing “high-quality” work, or whatever. The main
protection the h-index has offered is against the rampant jealousy and envy in science, where colleagues sometimes try to
bring each other down to protect their own challenged self-esteem. The h-index does not provide total protection against
mediocre scholars trying to bring down better ones, but at least it provides some measure of who is accomplishing what.

Yet, all is not well with the use of the h-index or any other single index.

| believe a useful analogy for the h-index is to IQ. There are countless articles and books on the limitations of IQ, some of
which I have written myself (e.g., Sternberg, 1997). But 1Q still is used because it has been found to predict various criteria
and thus to be useful (Sackett et al., 2020). There have been various attempts to replace 1Q (and its proxies, such as SAT
and ACT), but so far, none has quite caught on. An alternative approach, which follows from Formoso’s own arguments, is
not to try to replace 1Q but rather to recognize its limitations and the fact that any single index will be limited, no matter
what it is or how it is computed. The question then becomes what else ones want to know about a person. For example,
although many selective colleges and universities use standardized tests, including IQ proxy tests, in admissions, they
also look at many other aspects of performance, such as grade-point average (GPA), teacher and guidance counselor

letters of recommendation, extracurricular activities, personal essays, interviews, and the like.

| believe that a better use of scholarly time than pointing out the problems of h (they have been written about many times)
might be to find constructive supplements for it, much as colleges and universities have done for standardized test
scores. Any single index, no matter what it is, will be limited and flawed. By using converging operations (Garner et al.,
1956) and a multi-trait, multi-method approach (Campbell & Fiske, 1959) to evaluate the scientific contribution of an
individual, one will gain a better sense of what the individual has to offer. There already are lots of citation indices—e.g.,
h-index, g-index, i10, total number of citations). It is not clear we need more of them, as they all measure roughly the
same thing, just as different tests of general mental ability measure roughly the same thing, regardless of their cosmetic
differences. If one wishes to have a better sense of impact, the best thing to do is to use multiple measures, such as h, g,
i10, and total # of citations. No one index will be perfect, but a combination of indices will be better than any one single

index.

| do not believe the future of better assessment of scholarly contributions is in yet some other modification of the h-index,
which in the end is likely to be highly correlated with the h-index (much as proxy measures like the SAT and ACT are

highly correlated with IQ—Frey & Detterman, 2004; Koenig et al., 2008). The various indices will be highly correlated

Qeios ID: 8BKDMT - https://doi.org/10.32388/8BKDMT 2/4



Q Qeios, CC-BY 4.0 - Review, March 24, 2023

because they are also measuring the same basic construct of impact through scientific citations. Rather, it is to decide
what it is we value in scientists, and to start with measures of those constructs—creativity in generating novel and useful
ideas, problem-finding in recognizing important problems, wisdom in applying the ideas, analytical rigor of a scientist’s
work, collegiality, service to an institution or field, teaching skills, or whatever. We will do a better job in measuring
scientific or other contributions not through yet another variant of the h-index, but rather in deciding what matters and then
figuring out the best ways to assess it. Oddly, before the advent of the h-index, tenure and promotion meetings looked at
many of these variables. Often such meetings still do look at diverse criteria, but it is too easy for committee members or
others to get sucked into believing that a single index can tell us more than it really can tell us. | have referred to this as

the quantitative precision fallacy (Sternberg, 1997).

In sum, we can do better than the h-index. But the solution to doing better is not in creating endless variants of the h-
index. The solution rather is in deciding what we care about in evaluating a scientist, and then finding the best ways to
assess whatever it is we care about. One of the things we care about may be impact as measured by various citation
indices, including h. But there is more, and our responsibility is to identify what the “more” is and then optimize on our

ways of measuring the many qualities besides indexed impact that we care about.
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