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Introduction
Recently, a regain of informal discussions on citation index, impact factor, and other aspects linked to informetrics has been observed in the scientific community: an increasing number of researchers from different fields realize that their career, their chance to get funding, their ease in getting papers accepted in high impact journals may be strongly influenced by their own citation index and other indicators.

These discussions can sometimes take place in a somewhat “nervous” context, since certain decisions affecting the researchers are taken with little transparency, and supposedly on the basis of metrics.

It is therefore natural that researchers from different fields, initially not very interested in questions of metrics, finally pay more and more attention to them.

The question is certainly even more crucial for young doctors, who have not yet found a stable job, and some graduated students are even beginning to ask themselves the question, before choosing a thesis subject, whether the given subject, and the corresponding field, are conducive to having a good record, with highly cited articles.

It is indeed obvious, but relatively poorly evoked or discussed among non-specialists, that the citation index [1] of a given article, depends strongly on the number of active researchers working in the same, or in neighbouring fields: regardless of the scientific interest, an article will be cited in average all the more as the number of active researchers is large. This immediately poses a big problem: just as we for instance do not compare the health system of different countries by counting the number of deaths per year, but by comparing the mortality rates, i.e. the number of deaths in a country scaled to the size of the population per unit of time (“process of normalization”), one cannot compare citation indices, even in neighboring domains. 

To stress how absurd are comparisons based on citation index, one can also give another example: sorting students according to their scores not taking into account the scale would obviously favor those who have a score on 100 compared to those having a score on 5, and no teacher   would perform such an erroneous classification without normalizing data.

So, at least a simple correction should be applied on citation index to obtain a meaningful indicator, defined for example by computing the number of citations to the considered article in a given field or activity, normalized to the size of active researchers, or better to the total number of published papers in the field or subfield. 
Such corrections are still not applied in practice at a general scale, neither on the citation index nor on the impact factor of journals (computed from the citation numbers), which is not a problem if we stick to the initial role of these indicators, namely to help librarians in the management of their collection. However, it can constitute a serious problem with severe repercussions, if these indices are used at other purposes, in particular the evaluation of researchers and research by persons or groups outside the community of researchers. 

On the implicit basis (belief?) that automatic evaluation of researchers and research could be possible in the pure frame of informetrics,  numerous specialized articles have considered issues and proposed solutions [2, 3]  to correct biases and limitations with citation index. Thus the h-index was proposed [4] as a better tool for evaluating the  productivity and impact of a researcher (but this indicator  suffers of the basic defect of the impact factor), and the use of other metrics was also proposed [5]. More recent articles    underline that citation index should be used with caution and in conjunction with other metrics and context to evaluate the impact of research [6,7]. It was also often stressed that citation metrics have limitations due to self-citations and not taking into account the quality of research [8]. 
The question of self citations is delicate and should be in fact up to researchers working in the field of the considered article, each article or author to be carefully treated on a case-by-case basis: there is indeed nothing more normal, in the references of an article, that a researcher cites his own works if they are precursors of the work he presents in the article and if they help understanding the scientific context. The problem is if the researcher cites his work in a biased way, ie excessively cites his own articles even when there is no need to cite them. The task of examining and  reviewing the validity of self-citations should actually rest with the referees and the editor of each journal before publishing the paper. This problem then becomes difficult to deal with and takes on an ethical nature. In given fields some scientists are known to cite themselves excessively but this information generally does not spread outside the corresponding  scientific community and correcting abusive self-citations is an impossible task  with the pure tools of informetrics. The same observations apply also concerning groups in which members cite each other in a systematic way. Concerning the quality of research, only scientists involved in the corresponding field can make an evaluation, and nobody else even basing on the most sophisticated tools of informetrics. Consequently the impact factor has strong limitations, too, to measure the quality and impact of journals, due to its definition involving such a wrong indicator as the citation index.
Careful analyses have led to propose new indicators with the goal, and hope, that they would solve the mentioned issues, but the main problem is to implement these indicators and use them actually. For instance, the so called Crown indicator is an indicator which normalizes citation counts for differences among fields [9]. 
That indicator is based on a normalisation mechanism that takes into account the dependence of citation counts for different document types (i.e., article, letter, or review) published in the same field and in the same year. Other variants of normalization have been proposed by other authors [10,11] .

In such a process, the main difficulty is to identify the field, a given article being possibly connected with different fields or subfields, and moreover the nature of the scientific work behind the article should be taken into account, a task which is impossible in practice due to its high complexity.

Mention that all above questions still remain rather controversial, and the h-index was also questioned in several works (see [12,13]), in particular in reason of some inconsistencies in relation with the definition of this quantity.

In our group we have analyzed in last years several sample sets of articles (about 300 articles in all, chosen randomly), paying attention both to the scientific quality and to the citation index. The conclusions drawn are in agreement with the above mentioned general observations. Taking into account the scientific quality reveals that articles of high scientific quality or that are too innovative may have low or even zero citation indices due to a small number of active researchers in the field. In contrast, articles describing a very small breakthrough in a field that is crowded with active researchers conducting similar studies may have high indices.

The results of our  studies (unpublished), certainly insufficient because sample sets are too small to make statistical analyses, motivated us to submit questions to chatGPT to collect its answers, which must reflect an objective synthesis on the subject of citation indices. 

As the subject is rather frequently discussed or evoked in exchanges between researchers, and as the underlying indicators are often little understood or are even misunderstood outside informetrics experts community, we took the opportunity of the discussion with the AI to ask to formulate the main fundamentals.

For the sake of transparency, we have reproduced in the following section, all the questions asked to chatGPT, as well as the answers provided. We apologize for the repetitive nature of certain parts, but their presence is necessary in order to be able to analyze the AI's responses as objectively as possible.

We will then attempt in the third section to analyze the main features of the AI’s response and draw conclusions.
Discussion with the AI
In the following, the questions we asked to the AI are indicated in bold and preceded by the letter Q and their number in subscript (Qi is the i-th question), and the answer obtained in italic. Additional remarks are between brackets [ ].
First part: questions about citation index and related indicators
Q1: explain citation index (concerns scientific articles)
A citation index is a database that tracks and measures the impact of scholarly articles by recording how many times an article has been cited by other articles. The most well-known citation index is the Web of Science, which is maintained by Clarivate Analytics and covers thousands of academic journals in the sciences, social sciences, and humanities. Other popular citation indices include Google Scholar and Scopus. These indices are used by researchers, institutions, and funding agencies to evaluate the impact of a researcher's work and to identify influential articles and researchers in a given field. However, it should be noted that citation indices have their own limitations, such as not considering the quality of the cited sources, or the fact that some journals have a higher impact factor than others, which can skew the results.
Q2: what bias do you identify?
Citation indices can have several types of biases, including:
   1. Self-citation bias: when authors cite their own previous work in order to inflate their citation count.
   2. Journal bias: when certain journals have a higher impact factor than others, articles published in these journals are more likely to be cited, skewing the results.
  3. Language bias: articles published in English are more likely to be cited than those published in other languages, as English is widely considered as the dominant language in academic research.
 4. Discipline bias: some disciplines such as physics, chemistry, and computer science tend to have higher citation counts than others like humanities and social sciences.
 5. Geographical bias: articles published by researchers based in developed countries are more likely to be cited than those published by researchers based in developing countries.

It is important to keep these biases in mind when interpreting citation counts and using them to evaluate the impact of an article or a researcher's work.
Q3: why are there differences between disciplines or different research fields?
There are several reasons why there may be differences in citation counts between different disciplines or research fields:
 1. Methods and techniques: Different disciplines use different methods and techniques, which can affect the number of citations an article receives. For example, experimental sciences such as physics and chemistry often require technical equipment and specialized techniques that may be less accessible to researchers in other fields.
  2. Publication venues: Different disciplines have different publication venues, with some having more prestigious or widely read journals than others. Articles published in more prestigious or widely read journals are more likely to be cited.
  3. Research scope and impact: Some fields have a more direct impact on society and the economy, such as medicine and engineering, which can lead to more citations.
 4. Cultural and linguistic factors: English is widely considered as the dominant language in academic research, and articles published in English are more likely to be cited than those published in other languages.
 5. Research focus: Some fields tend to focus on fundamental research while others focus on applied research, which can also affect the number of citations an article receives.

It is important to keep these factors in mind when comparing citation counts across different disciplines or research fields.
Q4: In brief can you reply by yes or no, to the following question: does the citation index measure the impact of a scientific article?
Yes.
Q5: Consider the following case: an article treats a very difficult scientific problem that is unsolved since many years. The scientific community working in this field is only few researchers. Will the citation index of this paper be high or low?
It is possible that the citation index of this paper could be low.
Q6: Can you specify in terms of probability?
It is difficult to provide a specific probability without more information about the specific article and the field in which it is published. However, if the article addresses a very difficult scientific problem that has been unsolved for many years and the field it is in has only a few researchers, it is likely that the number of researchers who are able to understand and engage with the work will be relatively small. Additionally, if the field is not well-established or not considered mainstream, it may not have as many publications or journals dedicated to it. All these factors may contribute to a lower citation rate for the article. However, if the problem is of high importance and the proposed solution is groundbreaking, it can still have a high impact and be cited by many researchers in other fields, even if the community working in this field is small.
Q7: So, you admit that the citation index depends on the number of active researchers in the field ?
Yes, one of the factors that can affect the citation index of an article is the number of active researchers in the field. If the field has a small number of researchers, there may be fewer people who are able to understand and engage with the work, which can lead to fewer citations. However, the citation index also depends on other factors such as the impact of the research, the quality of the article, the prestige of the journal it is published in, and the visibility of the research.
Q8: Can you explain how the impact of the research is measured ?
The impact of research can be measured in various ways, one of which is through citation counts, as it is a commonly used method to evaluate the impact of an article or a researcher's work. However, it is important to note that citation counts are not the only way to measure impact, and they have their own limitations.

Other ways to measure the impact of research include:
   1. Altmetrics: are alternative metrics that measure the impact of research beyond traditional citations, such as the number of times an article is shared on social media, discussed in the news, or viewed on the web.
     2. Impact factor: is a measure of the frequency with which the "average article" in a journal has been cited in a particular year.
     3. H-index: is a measure of a researcher's productivity and impact, which takes into account both the number of publications and the number of citations.
    4. Research funding: is another way to evaluate the impact of research, as research projects that receive funding are often considered to be of high importance and impact.
    5. Peer review: is a process where experts in a field evaluate the quality of research before it is published, and their evaluations can be considered as an indicator of the impact of the research.

It is important to keep in mind that no single metric can capture the complete impact of a research, and it is best to consider multiple sources of data and viewpoints when evaluating the impact of a researcher's work.
Q9: So, when you reply to my precedent question « the citation index also depends on other factors such as the impact of the research » you mean that the citation index depends on a factor that depends on citation index, right ?
I apologize for any confusion. When I said that the citation index depends on other factors such as the impact of the research, I did not mean that the impact of the research is directly dependent on the citation index. Impact of research can be measured in many different ways, including citation index, but also by other metrics such as altmetrics, funding, peer review, etc.

Citation index is one metric that can be used to measure the impact of research. It measures the number of times an article has been cited by other articles, which can be used as an indicator of how widely the research has been used and how much it has influenced the field. However, it is important to note that the number of citations an article receives does not necessarily reflect the quality or importance of the research.

It is possible that a highly influential article in a field with few active researchers may have a lower citation count than a less influential article in a field with many active researchers. Therefore, it is important to consider citation counts in conjunction with other metrics and context in order to evaluate the impact of research.
Q10: Thank you for this clarification. In brief, the citation index alone should not be used for evaluation ?
Yes, citation index alone should not be used for evaluation of the impact of research. It is one metric that can be used to measure the impact of research, but it should be considered in conjunction with other metrics and context to give a more complete picture of the impact of research. Other metrics such as altmetrics, funding, peer review, and H-index can also provide valuable information and should be considered when evaluating the impact of a researcher's work.
Q11: But the H-index of a researcher depends on the citations of its articles, right ?
Yes, the H-index of a researcher is directly dependent on the number of citations of their articles. The H-index is a metric that takes into account both the number of publications and the number of citations. It is defined as the highest number h such that h publications of a researcher have at least h citations each. For example, if a researcher has an h-index of 10, it means that they have 10 publications that have been cited at least 10 times each.

It's important to note that H-index is also a metric that should be used in conjunction with other metrics and context to evaluate the impact of a researcher's work. The H-index can be used to compare the productivity and impact of researchers within a field, but it does not take into account other factors that can affect the impact of research such as the quality of the research, the prestige of the journals it is published in, the visibility of the research, etc.
Q12: Let us formulate the problem in mathematical terms. Let’s call f the (function) citation index, it depends on the number or active researchers in the field, and other factors such as the impact of the research, the quality of the article, the prestige of the journal it is published in, and the visibility of the research, right ?
Yes, that is a mathematical way to express the relationship between citation index and the various factors that can affect it. You could say that the citation index, represented by the function f, depends on a combination of factors, including the number of active researchers in the field, the impact of the research, the quality of the article, the prestige of the journal it is published in, and the visibility of the research.

It's important to note that this relationship between the citation index and these factors is not always linear and the weight or impact of each factor on the citation index may vary depending on the specific case. Additionally, these factors may interact and affect each other in complex ways, making it difficult to isolate and quantify the specific impact of each factor on the citation index.

Q13: I understand, as mentioned earlier, f depends on variables that depends themselves on citation index, namely f (for instance the impact of research that depends on citation index), right ?
Yes, that is correct. The citation index, represented by the function f, can depend on variables that themselves depend on the citation index, such as the impact of research. For example, the impact of research can be measured by the number of citations an article receives, which is directly related to the citation index.

It's important to note that, while the impact of research can be measured by the number of citations, it is not only determined by it. The impact of research is a complex and multifaceted concept that can be affected by many different factors and not just the number of citations. Other factors such as the quality of the research, the prestige of the journals it is published in, the visibility of the research, and the relevance to society and economy are also important.

It is important to keep in mind that the relationship between citation index and these factors can be complex and can change over time, and that using only one metric or one variable may not be sufficient to fully understand the impact of research.

Q14: In mathematics, can you cite other examples of functions defined as functions of variables that depend on the function itself ? Of the type f=f(x, y(f), z(f),…) ?
In mathematics, there are many examples of functions that are defined as functions of variables that depend on the function itself, such as recursive functions, differential equations, and fixed-point theorems.
   1. Recursive functions: are defined in terms of themselves, meaning that the function calls itself in its own definition. For example, a common example of a recursive function is the factorial function, which is defined as n! = n * (n-1)!, where n! is the factorial of n.
   2. Differential equations: are mathematical equations that describe how a variable changes with respect to another variable. These equations are often defined in terms of functions and their derivatives, which depend on the function itself. For example, the equation of motion for a spring-mass system, which describes how the position of the mass changes over time, is defined in terms of the position and velocity of the mass, both of which depend on the function representing the position.
  3. Fixed-point theorems: are mathematical results that state that under certain conditions, a function will have at least one fixed point, which is a value that is unchanged by the function. These theorems are often defined in terms of a function and its inverse, both of which depend on the function itself.

These are just a few examples of the mathematical concepts that involve functions defined as functions of variables that depend on the function itself. These concepts are often used in various branches of mathematics and have a wide range of applications in fields such as computer science, physics, and engineering.
Q15: OK, but applied to the function « citation index », do you think this function is unambiguously defined ?
[Errors - reboot]
The concept of citation index is a metric that is used to measure the impact of a scholarly article by tracking how many times it has been cited by other articles. The function that represents the citation index of an article can be defined in a mathematical way as f(x) where x represents the article, and f(x) is the number of citations it received.

However, it is important to note that the citation index function is not unambiguously defined as the number of citations an article receives can be affected by many different factors such as the number of active researchers in the field, the impact of the research, the quality of the article, the prestige of the journal it is published in, and the visibility of the research. These factors can interact and affect each other in complex ways, making it difficult to isolate and quantify the specific impact of each factor on the citation index.

Additionally, different databases and platforms that provide the citation index, use different algorithms and methods to collect and process the data, which can lead to variations in the citation index of the same article depending on the source.

In summary, while the citation index function can be mathematically defined as f(x), it is not unambiguously defined as the number of citations an article receives can be affected by many different factors, and the process of collecting and processing the data can vary depending on the source. Therefore, it is important to use citation index in conjunction with other metrics and context to give a more complete picture of the impact of research.
Q16: Earlier we discussed about the function "citation index" and you cited other examples of functions defined as functions of variables that depend on the function itself. Is the function « citation index »  unambiguously defined ?
The concept of citation index is a metric that is used to measure the impact of a scholarly article by tracking how many times it has been cited by other articles. The function that represents the citation index of an article can be defined in a mathematical way as f(x) where x represents the article, and f(x) is the number of citations it received.

However, it is important to note that the citation index function is not unambiguously defined as the number of citations an article receives can be affected by many different factors such as the number of active researchers in the field, the impact of the research, the quality of the article, the prestige of the journal it is published in, and the visibility of the research. These factors can interact and affect each other in complex ways, making it difficult to isolate and quantify the specific impact of each factor on the citation index. Additionally, different databases and platforms that provide the citation index, use different algorithms and methods to collect and process the data, which can lead to variations in the citation index of the same article depending on the source.

In summary, while the citation index function can be mathematically defined as f(x), it is not unambiguously defined as it is affected by many factors, and the process of collecting and processing the data can vary depending on the source. Therefore, it is important to use citation index in conjunction with other metrics and context to give a more complete picture of the impact of research.
Q17: For the readers, please explain what is the impact factor of a journal
The impact factor of a journal is a metric that is used to measure the impact of a scholarly journal. It is calculated by Clarivate Analytics (previously known as Thomson Reuters) and is published annually in the Journal Citation Reports (JCR).

The impact factor of a journal is calculated by dividing the number of citations in a given year to articles published in that journal in the previous two years, by the total number of articles published in that journal in the previous two years. It is a ratio that expresses the average number of times an article published in that journal in the previous two years has been cited in a particular year.

For example, if a journal has an impact factor of 2, it means that the average article published in that journal in the previous two years has been cited twice in the current year.

It is important to note that the impact factor is just one metric that can be used to evaluate the quality and impact of a journal, and it has its own limitations. It does not take into account the quality of the articles published in a journal, the relevance of the articles, or the number of articles published per year, among other things. Additionally, some fields have more prestigious or widely read journals than others, which can skew the results. Therefore, it is best to use the impact factor in conjunction with other metrics and context to evaluate the quality and impact of a journal.
Q18: Please define what characteristics a journal should have to  be prestigious 
Prestige of a journal can be determined by a number of characteristics, including:

- Quality of the articles: Prestigious journals have a reputation for publishing high-quality, well-researched, and original articles that make significant contributions to their field.

- Peer-review process: Prestigious journals have a rigorous peer-review process in place, where articles are evaluated by experts in the field before they are accepted for publication.

- Impact and readership: Prestigious journals have a high impact factor and are widely read and cited by researchers in the field.

- Editorial board: Prestigious journals have an editorial board made up of well-established and respected scholars in the field.

- Visibility and accessibility: Prestigious journals are widely available and easily accessible to researchers, and they are often included in major indexing and abstracting services.

- International recognition: Prestigious journals are recognized and respected by the international scientific community, and their articles are often cited by researchers from different countries and cultures.

- Relevance to society and economy: prestigious journals often publish research that is relevant to society and economy, and can have a direct impact on society and the economy.

- It is important to note that the prestige of a journal can vary depending on the field and can change over time, and that using only one metric or one variable may not be sufficient to fully understand the prestige of a journal.
Q19: Consider a given journal. The editor would like to increase its impact factor. Could he do this by selecting the authors according to their number of contacts on social networks, the number of articles published on the subject or related subjects, etc. to be sure that the article will have a good number of citations?
An editor may try to increase a journal's impact factor by selecting authors who have a high number of contacts on social networks or who have published a large number of articles on the subject or related subjects. However, it is important to note that these factors do not necessarily guarantee a high number of citations for an article.

The impact factor of a journal is calculated based on the number of citations in a given year to articles published in that journal in the previous two years, by the total number of articles published in that journal in the previous two years. The quality of the research, the relevance of the articles, and the originality of the research are important factors that contribute to an article being cited. Therefore, an editor should focus on selecting high-quality, well-researched and original articles that make significant contributions to the field rather than relying solely on the number of contacts on social networks or the number of articles published by the author.

Additionally, the practice of selecting authors based on their number of contacts or publications could be seen as a form of bias and may be viewed negatively by the scientific community. It is important for the selection process to be fair, transparent, and based on the quality of the research and its potential impact.

Q20: however, some journal editors do not guarantee a peer review process, and often reject articles before they are reviewed. Isn't this a form of bias and unfair selection process?
Yes, if a journal editor does not guarantee a peer review process and often rejects articles before they are reviewed, it can be considered a form of bias and an unfair selection process. Peer review is an essential part of the scientific process, it ensures that the research is of high quality, relevant, and original, and it also ensures that the research is conducted ethically.

A peer review process ensures that articles are evaluated by experts in the field, who provide feedback and make recommendations for improvement, this process allows the editor to make an informed decision on whether to accept or reject an article based on its scientific merit, its relevance to the field, and its potential impact.

Journals that do not have a peer-review process, or that reject articles before they are reviewed, may be considered to be less reputable, and may be viewed negatively by the scientific community. Such practices could lead to the publication of low-quality or unreliable research, which can be detrimental to the progress of science.

It is important for journal editors to ensure that a rigorous peer-review process is in place, and that articles are evaluated based on their scientific merit, relevance, and potential impact rather than relying on other factors that may be biased.

Q21: Is there an index that is computed from the number of citations to a given article, scaled to the number of articles in the same field?
Yes, there is an index called the field-normalized citation impact, also known as the field-weighted citation impact, which is calculated based on the number of citations to a given article, scaled to the number of articles in the same field. The idea behind this index is to adjust the number of citations an article receives based on the average number of citations in its field, so that articles in fields with fewer publications, or in fields where articles are less frequently cited, are not at a disadvantage.

The field-normalized citation impact is calculated by dividing the number of citations an article receives by the average number of citations in its field, or by the average number of citations for articles of the same type (e.g. review articles, original articles).

For example, if an article in a certain field receives 100 citations and the average number of citations in that field is 50, the field-normalized citation impact would be 2.

It is important to note that, as with any index, this one also has its own limitations and should be used in conjunction with other metrics and context to give a more complete picture of the impact of research.
Q22: Which organisms publish the field-weighted citation impact?
The field-weighted citation impact (FWCI) is a metric that is calculated based on the number of citations an article receives, scaled to the number of articles in the same field. This metric is not published [underlined by the author] by any specific organization, but it can be calculated by researchers and institutions using different tools and databases.

One example of a tool that can be used to calculate the FWCI is the Scopus database, which is operated by Elsevier, it offers a feature called CiteScore which is based on the FWCI.

Another example is Google Scholar, which also calculates a metric similar to the FWCI which is called the h5-index, it is a measure of the h-index for articles published in the last 5 complete years, it is normalized by the number of articles in the field.

It is important to note that these are only examples of tools that can be used to calculate the FWCI, and the results may vary depending on the database or tool used. Additionally, while the FWCI can provide a useful perspective on the impact of research, it should be used in conjunction with other metrics and context to give a more complete picture of the impact of research.

Second part: Q&A about journals and databases
Q23: to obtain the impact factor of a given journal, is it necessary to register this journal to databases?
A: Yes, it is necessary to register a journal to databases in order to obtain its impact factor.
Q24: what is the interest to register the journal to different databases?
A: The interest in registering a journal to different databases is to increase its visibility and impact, as well as to make it easier for researchers to find and cite the journal's articles.
Q25:  what are the main databases?
A: The main databases for journal registration are Web of Science, Scopus, PubMed, and Google Scholar.
Q26: you mean that these databases do not find a given article through keywords and DOI?
A: Unknown
Q27: you mean that these databases do not find a given article if it is published in a non-registered journal?
A: Yes, these databases will not find a given article if it is published in a non-registered journal.
Q28: even if the article has a DOI for instance provided by Crossref?
A: Yes, even if the article has a DOI provided by Crossref, it will not be found in the main databases if the journal is not registered.
Q29: then what is the interest of the DOI?
A: The DOI provides a permanent link to the article, allowing it to be easily cited and tracked. It also helps to ensure that the article is correctly attributed to its authors.
Q30: isn't it in contradiction with your preceeding answer, you told that the article will not be found if it is published in a non-registered journal, so the DOI alone does not allow to find the article, can you explain?
A: The DOI provides a permanent link to the article, but it does not guarantee that the article will be found in the main databases. If the journal is not registered, the article will not be indexed in the databases, and thus will not be found when searching for it.
Q31: is registering the journal free?
A: Unknown
Q32: what are the conditions to register a journal in web of science?
A: The conditions to register a journal in Web of Science include having a minimum of three years of published content, a minimum of five published articles per year, and a minimum of two citations per article.
Q33: so a journal which is young, say 4 years, not yet registered, will have articles without citation as they cannot be found, and it will for sure not be admitted in web of science?
A: Yes, a journal which is young and not yet registered will have articles without citations, and it is unlikely to be admitted in Web of Science.
Q34: is it the same with other databases?
A: Yes, the same conditions generally apply to other databases as well.
Q35: as a conclusion, this system forms a barrier against new journals, right?
A: Yes, this system can form a barrier against new journals, as they may not meet the criteria for registration.
Q36: so a new journal cannot exist?
A: No, a new journal can exist, but it may not be indexed in the main databases if it does not meet the criteria for registration.
Q37: it does not meet the criteria for registration following the scheme: it is new -> its articles cannot be found -> its articles cannot be cited -> they have a citation index smaller than 2, right?
A: Yes, if a journal does not meet the criteria for registration, its articles cannot be found and thus cannot be cited, resulting in a citation index smaller than 2.
Q38: In brief, this system acts to protect older, already registered journals, right?
A: Yes, this system can act to protect older, already registered journals, as they are more likely to meet the criteria for registration.
Q39: can we speak about an abuse of dominent position?
A: Unknown
Q40: so the value of citation index is directly dependent on the journal in which the article is published, right?
A: Yes, the value of the citation index is directly dependent on the journal in which the article is published, as the journal must be registered in the databases in order for the article to be indexed and found.
Q41: isn't it a huge bias?
A: Unknown
Q42: in conclusion, the citation index is not normalized and strongly depends on databases in which the journal is registered, right?
A: Yes, the citation index is not normalized and strongly depends on databases in which the journal is registered.
Q43: which main biases do you identify in this sytem?
A: The main biases in this system include the fact that new journals may not meet the criteria for registration, and thus their articles may not be indexed in the databases, resulting in a lower citation index. Additionally, the citation index is not normalized, meaning that journals with higher numbers of articles and citations will have higher impact factors.
Analysis of responses and discussion
The way how chatGPT replies is surprising as its responses are unusually close to human expression of language. We can however note that the answers appear sometimes auto-moderated at the detriment of their logical consistency.

So, responses to questions Q1 and Q2 succinctly expose the definition and the main characteristics of the citation index, including some biases that can be deplored. After question Q3 it is clear why the citation indices in different fields or disciplines cannot be compared to each other. However, following question Q4, the program states that the citation index measures the impact of an article in spite of the mentioned biases.

Then after questions Q5 and Q6 chatGPT admits that it can occur that high quality scientific articles have a low citation index, but it cannot formulate the probability of this event to happen.

Thereafter, to question Q7, the AI unambiguously answers that the citation index depends on the number of active researchers in the field of the article. This is an important output because the biggest criticism that can be raised against the use of the citation index to evaluate research or researchers, is that, since it depends on the field of the article or the researcher's field of research or discipline, it is by no means universal. It is therefore irrelevant to compare citation indices between different fields or disciplines. In first approximation, the citation index of an article depends on the number of active researchers, and a given researcher who, during his career, has explored different fields of research, would certainly have varying citation numbers just due to varying number of active researchers in the corresponding fields he explored.

If outputs to questions Q1-Q7 look reasonable and rather clear, the answers become more confuse when questions become more complex. To questions Q7, Q8, and Q9, the AI explains that the citation index also depends on other factors, and it is then detected in its answers that they are no longer as clear or rigorous as before (“the citation index also depends on other factors such as the impact of the research, the quality of the article, the prestige of the journal it is published in, and the visibility of the research”). In this part the AI even uses authority argument (the prestige of the journal or the strange argument involving the funding of research), and to question Q9 it mentions various interdependent factors with interdependences that are not clarified (the citation index depends on the impact of research which depends on citation index but also on other factors, etc). It is noteworthy that the AI does not explain that the mechanism behind the higher citation of “prestigious” journals, is that corresponding articles are included in all databases and can then be found more easily.

To question Q10 it furnishes nevertheless a clear answer “the citation index alone should not be used for evaluation of the impact of research”. 

After the questions Q12-Q16 the AI furnishes interesting responses and it concludes that (from mathematical point of view), “it is important to note that the citation index function is not unambiguously defined” which from my point of view is embarrassing because this conclusion should reasonably call into question the relevance of this indicator.

In no answer the AI spontaneously mentions other indicators that were developped as tools to improve the statistical analysis of scientific works (in particular through  normalization mechanisms without which the index is irrelevant), whereas such tools are known by the AI as shown by its response to Q21 and Q22. 

The answers to other questions belonging to first part will not be discussed here as they are self explanatory, but they deserve a special attention of the readers as they clarify important points.

At this point one could conclude:

-  that outputs of the AI are clear when questions concern simple situations, but may become unclear in complex situations in particular when many parameters have to be taken into account to formulate the answer

- that the citation index is irrelevant (in particular as it strongly depends on the number of active researchers in the field), has no universal character, and depends on different factors in an unclear manner, as mentioned in numerous studies of specialists of informetrics (see [6] and refs therein).

But we can conclude now that it is also a dangerous quantity to use, a fact that is probably not enough highlighted.

An inappropriate use of the biases of citation index may indeed occur. 
Recall the following outputs:

· to question Q2 (the biases):
 1. Self-citation bias: when authors cite their own previous work in order to inflate their citation count.
 2. Journal bias: when certain journals have a higher impact factor than others, articles published in these journals are more likely to be cited, skewing the results.
 4. Discipline bias: some disciplines such as physics, chemistry, and computer science tend to have higher citation counts...
· to question Q7:

If the field has a small number of researchers, there may be fewer people who are able to understand and engage with the work, which can lead to fewer citations.
to understand that the "race for the citation index" can lead precisely a number of researchers:

- to cite themselves inappropriately, or to fit into groups that cite each other’s articles

- to choose to work in research thematics bringing together a large number of active researchers in order to collect a greater number of citations, abandoning other subjects for non-scientific reasons

- to jump from one subject to another to conform to the search trend of the moment, remaining in each field at a more superficial level but thus benefiting from a greater number of citations.

Concerning journals, recall the outputs to questions Q19 and Q20:
“if a journal editor does not guarantee a peer review process and often rejects articles before they are reviewed, it can be considered a form of bias and an unfair selection process. Peer review is an essential part of the scientific process, it ensures that the research is of high quality, relevant, and original, and it also ensures that the research is conducted ethically. …”
to realize that such unfair processes may occur as a consequence of the wild use of citation index and impact factor. In the sole domain of materials science, we identified not less than 10 journals that use such methods and do not guarantee a peer-review process.
Concerning the second part it is noteworthy that some questions are ignored whereas it seems unlikely that the AI cannot reply, and a response was obtained finally when asking in a somewhat different manner:
Q26: you mean that these databases do not find a given article through keywords and DOI?
A: Unknown
Q31: is registering the journal free?
A: Unknown
Q39: can we speak about an abuse of dominent position?
A: Unknown
Q41: isn't it a huge bias?
A: Unknown
These questions without response seem to have in common to disclose fundamental and important deficiencies in the organisation of scientific publication and in particular that some databases do not contain articles from some journals.

Mention also answers without clear explanation, as those related with biases (Q2, Q3, Q7): the AI mentions for instance that “when certain journals have a higher impact factor than others, articles published in these journals are more likely to be cited, skewing the results”. Or following Q3, “Articles published in more prestigious ...journals are more likely to be cited”. After Q18, the AI mentions the visibility : “Prestigious journals are often included in major indexing and abstracting services”.
All these answers are highly surprising as they could suggest that scientists build their list of references by reading entire volumes of “prestigious journals”, which is of course not the case: we all know that citations should occur as the result of careful analysis of scientific literature using search engines and keywords. Articles that are actually cited should be the most relevant considering a given research work, but what the answer of the AI strongly suggests, is that journals are not analysed with equity in databases, and some articles may be found more easily than others, depending on the “prestige” of the publishing journal, independently on their scientific quality.

Some other questions are not ignored but responses appear moderated: whereas difficulties for launching a new journal are clear from analysis of responses of the AI, the latter replies using a moderate tone:
Q35: as a conclusion, this system forms a barrier against new journals, right?
A: Yes, this system can form a barrier against new journals, as they may not meet the criteria for registration.
Q36: so a new journal cannot exist?
A: No, a new journal can exist, but it may not be indexed in the main databases if it does not meet the criteria for registration.
Q37: it does not meet the criteria for registration following the scheme: it is new -> its articles cannot be found -> its articles cannot be cited -> they have a citation index smaller than 2, right?
A: Yes, if a journal does not meet the criteria for registration, its articles cannot be found and thus cannot be cited, resulting in a citation index smaller than 2.
Q38: In brief, this system acts to protect older, already registered journals, right?
A: Yes, this system can act to protect older, already registered journals, as they are more likely to meet the criteria for registration.
On the other hand questions containing an unambiguous response, receive a clear output and the corresponding biases are not hidden by the AI:
Q40: so the value of citation index is directly dependent on the journal in which the article is published, right?
A: Yes, the value of the citation index is directly dependent on the journal in which the article is published, as the journal must be registered in the databases in order for the article to be indexed and found.
Q42: in conclusion, the citation index is not normalized and strongly depends on databases in which the journal is registered, right?
A: Yes, the citation index is not normalized and strongly depends on databases in which the journal is registered.
Q43: which main biases do you identify in this sytem?
A: The main biases in this system include the fact that new journals may not meet the criteria for registration, and thus their articles may not be indexed in the databases, resulting in a lower citation index. Additionally, the citation index is not normalized, meaning that journals with higher numbers of articles and citations will have higher impact factors.
Again this answer is moderated at the detriment of its logical consistency: from preceeding statements, it is clear that a new journal does not meet the criteria for registration (3 years of existence, 5 articles published each year, with 2 citations), as a consequence its articles are not findable and therefore cannot be cited through tools of informetrics. 

In this frame, such a journal is expected to have a strictly zero citation index, not due to its bad quality but because the databases just ignore it.  Remark however that the AI responses ignore the important role played by Scholar Google which indexes freely nearly all published articles as there is no barrier for a journal to be indexed by this database.

It is somewhat surprising that it is only from question Q40 that the AI mentions that “the citation index is directly dependent on the journal in which the article is published, as the journal must be registered in the databases in order for the article to be indexed and found”, thus clarifying the underlying process.

It appears that the unique possibility for a newly launched  journal, absent from databases, to be findable, is through Google Scholar (and DOAJ if the journal is Open Access) as its  database provides a nearly complete indexation of scientific articles with minimal biases as working on the basis of keywords. There is indeed no barrier against new journals and a maximum number of  articles can thus be found analyzed by Scholar Google.

We encourage readers to pay a particular attention to all these questions and answers on informetrics, indicators, automatic evaluation of research, etc to draw their own conclusions on deep inconsistencies, non-senses, and situations of conflicts of interests. In particular, it is also instructive to examine the citations of one's own articles to verify whether the most cited works are the most important from a scientific point of view, or whether this is not the case.
Conclusion
The above “dialogue” with chatGPT about citation index, impact factor, and other metrics, was instructive.

In its direct mode of answers the AI could confirm rapidly suspected biases of using the metrics indiscriminately, as mentioned by numerous specialists of informetrics. Simple solutions to such issues exist but they are surprisingly not implemented at a large scale. More rigorous processes to obtain significant indicators face insurmountable difficulties that could in fact only be handled by researchers in the relevant fields, and certainly not by informetrics specialists.

Scientists should be more vigilant and pay more attention to these issues, because the use of metrics by evaluators who are outside the area of competence of the evaluated researcher, is dangerous both for the researchers themselves and for the scientific research, including scientific edition. In addition, the fact that this mode of evaluation spontaneously favors fields characterized by a large community of active researchers, may lead to a selection that would impoverish science by eliminating fields of research that may be nevertheless interesting and fruitful from a pure scientific point of view.

Informetrics is widely based on the citation index which appears to be irrelevant as this quantity does not possess properties of an indicator: it is not normalized and it depends strongly on the journal that publishes the article. Whatever about this mechanism, a given scientific work would be given different citation indices depending on the publishing journal and the database where it is recorded, its scientific content remaining the same. It is noteworthy that the AI made clear this aspect only after several questions on this subject.

The database dependence is inacceptable for an index of this importance, which means that informetrics should be rebuilt on a more rigorous basis, where the DOI should play a full role by including keywords and allowing to make all articles findable provided they have a registered DOI.

Such a process would allow to treat all articles with equity and basing on pure scientific considerations, removing the shocking dependence of the Citation Index on the publishing journal. If informetrics is a field of science, the minimum to expect is that  it is based on reliable indicators not depending on the publication tool (the journal) (*) .
Finally I would like to conclude by a question: if funding agencies base actually their decision on citation index and related indices, do they realize they simply favor topics in which there are numerous active researchers and disfavour original, less explored or crowded, topics ? 

--------------

(*) as experimentalists we base our studies on results obtained with given measuring instruments, could be speak of science if the experimental results would depend on the brand of the used instruments?
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