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The paper examines the problems of correctness and adequacy of the use of 

psychometric tools in psychosocial research and applications. The main attention is 

paid to the problem of correct processing of rank information, which is non-numeric 

information that does not allow the use of classical mathematical operations, starting 

with the addition operation. The approach of forming the results of processing expert, 

ranked information in the scale of relations based on the Analytic Hierarchy Process 

(AHP), which includes a measurement apparatus and decision-making algorithms, is 

presented. An example is given that simulates the situation of an expert council and 

demonstrates unacceptable contradictions that arise with the "numerical" approach to 

processing rank information. The algorithms of the AHP normative approach are 

presented, which allow obtaining numerical, personalized assessments of psychosocial 

characteristics. The basic concepts of the Rasch Measurement (RM) for comparing the 

capabilities of AHP and RM in psychosocial applications are described. Some critical 

remarks about the methods of psychometry are considered. It is shown that the origins 

of the criticisms are associated with a superficial understanding of the basic concepts 

of psychometric measurements and the scope of their applications, as well as with 

elementary errors when using the apparatus of psychometric instruments. 
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В работе рассматриваются проблемы корректности и адекватности применения 

психометрических инструментов в психосоциальных исследованиях и 

приложениях. Основное внимание уделяется проблеме корректной обработки 

ранговой информации, являющейся нечисловой информацией, которая не 

допускает использования классических математических операций, начиная с 

операции сложения. Представлен подход формирования результатов обработки 

экспертной, ранговой информации в шкале отношений на основе метода анализа 

иерархий (МАИ), который включает аппарат измерений и алгоритмы принятия 

решений. Приводится пример, моделирующий ситуацию экспертного 

консилиума и демонстрирующий недопустимые противоречия, возникающие 

при «числовом» подходе к обработке ранговой информации. Представлены 

алгоритмы нормативного подхода МАИ, позволяющие получать численные, 

персонализированные оценки психосоциальных характеристик. Описаны 

базовые концепции метрической системы Раша (МСР) для сравнения 

возможностей МАИ и МСР в психосоциальных приложениях. Рассматриваются 

некоторые критические замечания в адрес методов психометрии. Показано, что 

истоки критических замечаний связаны с поверхностным пониманием основных 

концепций психометрических измерений и области их применений, а также с 

элементарными ошибками при использовании аппарата психометрических 

инструментов. 

Ключевые слова: психометрия; ранг; шкала отношений; фундаментальная 

шкала; метод анализа иерархий; метрическая система Раша. 
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Introduction 
In psychology, psychiatry, neurology, pedagogy, and sociology, psychometric ranking instruments 

are used to measure and assess the level of expression of latent characteristics of a person (patient). 

These characteristics include intellectual abilities, neurocognitive functions, aggression, depression, 

anxiety, stigma, interpersonal relationships, and other personality traits. 

At present, two main directions can be distinguished in the use of psychometric instruments, which 

we rely on to illustrate and solve the tasks set within this work. 

1. Traditional direction 

Information obtained from ranking psychometric scales, tests, and questionnaires is considered 

(without any additional conditions and considerations, particularly probabilistic in nature) as 

numerical information that can be processed by any mathematical means. 

Within such a numerical approach to ranking information, researchers in their works operate with 

such impermissible characteristics as the sum of points and average points on the items of diagnostic 

scales and subscales, variance and standard deviations, errors of average values, etc. Such examples 

can be found when reviewing articles in almost any journal in the field of psychosocial research using 

ranking scales. Numerous references can be found in work [20] and as fresh examples [6; 7; 19; 23]. 

The inadmissibility of using classical mathematical operations within a ranking (ordinal) scale has 

been known for more than 50 years, starting from the foundational works of J. Pfanzagl [25]. This 

fact is described in foreign and domestic manuals and textbooks on the theory of scales and methods 

of mathematical data processing (see, for example, [8; 14; 18; 24]). 

2. Modern direction 

1) Within this direction, researchers, knowing the inadmissibility of processing ranking 

information by classical mathematical methods, propose using metric measurement systems. Such 

systems include, in particular, the Analytic Hierarchy Process (AHP), which includes measurement 

tools and decision-making algorithms [2; 5; 10-13; 15; 22; 28-30], as well as the Rasch measurement 

system (RMS) [1; 3; 4; 21; 26; 27]. Note that in our work, the classical version of RMS is discussed, 

as modern criticism of psychometric instruments, presented in article [17], is associated with this 

model. The classical version of RMS is also incorrectly used within the Russian Unified State Exam 

(USE) system (see, for example, [9]), which is one of the reasons for the emergence of criticism of 

psychometric instruments. 

2) In recent years, there have been works discussing critical arguments regarding psychometry. 

The main message of these arguments is that psychometry cannot be considered a tool for measuring 

latent characteristics of a person at all (e.g., [17; 31]). 

It is argued that the idea of psychometry as a means of obtaining assessments of a person's 

psychosocial characteristics is based on fuzzy values of basic terms, which are often confused, as well 

as erroneous assumptions about how measurements can be implemented when studying the psyche. 

 

Research problem 

Thus, there is a problem of assessing the correctness and adequacy of the application of 

psychometric instruments in psychosocial research. In this work, the main focus is on the possibilities 

and prospects of using AHP in processing ranking information obtained using reliable psychometric 

instruments. Comparing the capabilities of AHP and RMS methods requires a separate study, but 
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some remarks on the features of using RMS, as well as on the issue of criticism of psychometric 

instruments, will be made after outlining the possibilities of applying AHP to solve psychometry 

problems. 

Materials and methods 
The work uses materials from Russian and foreign scientific publications, as well as the results of 

our own research devoted to the use and processing of heterogeneous data presented in different 

scales, from categorical to ratio scales. 

Data analysis methods: statistical, ranking methods, AHP method. All calculations based on the 

proposed algorithms were performed in the MS Excel environment. 

 

Results and discussion 
1.  Incorrectness of the numerical approach to processing ranking data in psychometry 

The reason for the continuing practice of the numerical approach to processing ranking information 

lies in the abstract nature of the methods of measurement theory and scales used to prove, for example, 

the inadmissibility of using such operations as summation and calculating the arithmetic mean in 

ranking scales. However, at a qualitative level of understanding of ranking information, it is clear that 

the sum of knowledge of a failing student (2 points) and an average student (3 points) is not equal to 

the level of knowledge of an excellent student (5 points). 

The main reason for such facts in psychosocial research is the unevenness of the labels of ordinal 

(ranking) scales, for which only ordering operations can be used: equality, greater, lesser, or 

monotonic transformation without violating the original order (e.g., [14; 18]). 

Consider a simple example modeling the situation of an expert council and demonstrating the 

unacceptable contradictions arising from the "numerical" approach to processing ranking 

information. Table 1 presents the results of expert evaluation of the condition of two patients, P1 and 

P2, obtained from 11 specialists of equal qualification who used a 7-point ranking scale (the levels of 

this scale are from 1 to 7, ordered by increasing severity of the symptom sign). 

 

Table 1 

Expert assessments of the condition of patients P1 and P2 on a 7-point scale 

Number of experts P1 (assessments) Number of experts P2 (assessments) 

8 6 9 5 

3 3 2 6 

 

А. Obviously, based on the principle of absolute majority, the assessment of the condition of 

patient P1 is 6 points, and for patient P2, respectively, 5 points. This principle, which in decision 

theory allows avoiding paradoxes that exist in various selection systems. An additional argument is 

the assessments from descriptive statistics: the median and mode, which coincide for P1 (6 points) 

and for P2 (5 points). 

В. If we proceed from the "numerical" approach to the ranked data in Table 1, then for the average 
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assessments (C1 and C2) of the condition of P1 and P2, we get (with an accuracy of up to 0.01): 

С1 = (8*6 + 3*3) / 11 = 5,18; С2 = (9*5 + 2*6) / 11 = 5,18. 

Taking into account the standard error of the mean calculation, we get: 

С1 = 5,18 ± 0,42; С2 = 5,18 ± 0,12 

The obtained result leads at best to an uncertain situation and, at worst, to an opposite conclusion 

compared to point A. A logical way out of this situation is to recognize the fact that the ranked data 

from Table 1 do not allow the calculation of the arithmetic mean. 

An additional confirmation of this conclusion is the results of a comprehensive clinical study [3], 

which revealed that the criteria for assessing the severity of depression on the Hamilton Rating Scale 

for Depression (HRSD, Hamilton), developed based on ranked data within the "numerical" approach, 

do not agree with clinical data. 

Commentary on the example. 

Incorrect ("numerical") processing of ranked information, as follows from the given example, 

leads to uncertain situations or errors in assessing the severity of disorders, which obviously 

negatively affects the effectiveness of relevant psychosocial studies and interventions. 

The given simple example is further used to demonstrate correct AHP algorithms in processing 

ranked information. 

2. Processing Psychometric Ranking Data Based on the Analytic Hierarchy Process Method 

2.1 Basic Information about the Analytic Hierarchy Process Method 

In modern decision theory for multi-criteria, weakly structured problems (it is evident that major 

psychosocial problems fall into this category), the most natural and effective method for processing 

heterogeneous information is the Analytic Hierarchy Process (AHP). The author of the method, who 

is over 50 years old, is considered to be the American mathematician T. Saaty (T.L. Saaty), but it 

should be noted that domestic authors (B.N. Brook and V.N. Burkov [5]) proposed a method for 

processing ranked information (earlier than T.L. Saaty's works), which is essentially the mathematical 

foundation of the AHP apparatus. 

Since 1988 (every 2 years), world symposia on the problems of applications and development of 

AHP (International Symposium on Analytic Hierarchy Process, ISAHP) have been held; the last 

(17th) took place in December 2022 (virtual format). The number of theoretical and applied works 

based on AHP in practically all fields (science, business, industry, healthcare, education, etc.) 

measures in the thousands (see, for example, reviews of works using AHP [2; 22; 30]). 

AHP is a systematic decision-making method based on: 1) a hierarchical representation of the 

problem (in our case, the hierarchy of the procedure for measuring latent characteristics); 2) the 

collection of expert information (quantitative and qualitative) gathered within this hierarchy using 

pairwise comparisons of hierarchy objects; 3) recording the results of pairwise comparisons using the 

fundamental AHP scale (ratio scale), which is the basic element of the AHP apparatus; 4) obtaining 

quantitative assessments (in the ratio scale) of latent characteristics using the AHP apparatus. 

AHP does not rely on probabilistic approaches, i.e., it is not a statistical procedure. AHP is used 

both for individual decisions (naturally, the expert must understand the problem at hand and be 

proficient with the AHP apparatus) and for group (collective) decisions (in practice, such a collective 

consists of up to 10-20 experts). 

Hence, it follows that AHP and the classical variant of the Analytic Hierarchy Process (AHP) (as 

well as the family of models developed to improve AHP) are completely different models with their 
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own areas of application. In practice, AHP is usually used to assess up to 10 latent characteristics of 

one or several subjects. 

The advantages of AHP include the presence of a simple mathematical apparatus (linear algebra 

and matrix analysis), as well as standard computational procedures based on MS Excel. 

The main achievements of T.L. Saaty and his colleagues (psychologists, psychophysiologists, 

mathematicians, and statisticians) include, first and foremost, the development and use of the ratio 

scale (fundamental AHP scale) for measuring expert preferences in pairwise comparison procedures 

and the assessment of objects of any nature [2; 10; 15; 28; 29]. 

This numerical scale was derived based on the ratios of the process of nerve excitation, which lead 

to the well-known psychophysiology law "stimulus-response," and has shown its effectiveness in 

numerous diverse applications and studies. 

The scale is an infinite interval (0; ∞), and the main values of the scale, which are convenient to 

use in most applications, are numbers from the interval (0; 9). This scale does not include zero, as 

otherwise objects with zero weight, i.e., insignificant for the considered problem, would be taken into 

account. 

For the convenience and ease of the expert’s work in pairwise comparisons of objects, the main 

numbers of the AHP scale have linguistic descriptions: 1 – equal importance; 3 – slight preference; 5 

– significant preference; 7 – strong preference; 9 – absolute preference; 2, 4, 6, 8 – for intermediate 

cases. The scale also includes corresponding reciprocal values (results of reverse comparisons). At 

the same time, the team of T.L. Saaty has taken into account the psychophysical characteristics of 

humans when processing information. 

2.2 Main Stages of Information Processing Tasks within AHP 

The problem of assessing the condition of patients (within the example) can be represented as a 

hierarchy (top-down): the 1st level – the final assessment of the condition; the 2nd level – specialists-

experts; the 3rd level – assessment criteria (in our example, one criterion is used, but in general, there 

can be several), measured on appropriate psychometric scales; the 4th level – patients. 

To solve the considered example of processing ranked information, the normative AHP approach 

[2; 10-12; 15] should be used. The approach is based on using expert pairwise comparisons of ranked 

scale assessments (using the fundamental AHP scale) to form a numerical scale of intensities of the 

corresponding ranked scale assessments. 

Let’s consider the matrix (Table 2) of expert assessments of pairwise comparisons of levels of the 

7-point scale (“1”,…, “7”), using the main values of the fundamental AHP scale to record the results 

of pairwise comparisons. Recall that the 7-point ranking scale is used in the considered example 

(Table 1). The levels of the ranking scale from the minimum ("1") to the maximum ("7") are ordered 

by the severity of the symptom expression. 

 

Table 2 

Matrix of pairwise comparison results of rankings ("1", ..., "7") of the rating scale based on 

expert consensus (E). 

E «7» «6» «5» «4» «3» «2» «1» 

«7» 1 2 3 5 6 7 9 

«6» 1/2 1 3 5 6 7 9 
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«5» 1/3 1/3 1 2 3 5 7 

«4» 1/5 1/5 1/2 1 3 5 7 

«3» 1/6 1/6 1/3 1/3 1 3 5 

«2» 1/7 1/7 1/5 1/5 1/3 1 3 

«1» 1/9 1/9 1/7 1/7 1/5 1/3 1 

 

The elements of the matrix in Table 2 are numbers from the fundamental AHP scale, representing 

the results of pairwise expert comparisons of the levels of the 7-point scale. For example, the main 

diagonal of such a matrix always contains the value 1 (highlighted in bold italics in the matrix), since 

the comparison result of any level of the rating scale with the same level has equal importance, 

expressed as the number 1. 

It is convenient to consider the algorithm for filling the matrix using the example of the first row, 

the elements of which record the degree of preference (by the severity of symptom expression) of 

level "7" over the following levels ("6", "5",..., "1"). The result of the preference for rating "7" over 

rating "6" was assessed by the experts with the number 2, indicating an intermediate value between 

equal importance (1) and slight preference (3). Next, the result of the preference for rating "7" over 

rating "5" was assessed by the experts with the number 3, indicating a slight preference. Finally, the 

result of the last comparison: the preference for rating "7" over rating "1" was assessed by the experts 

with the number 9, indicating an absolute preference. 

The elements of the following rows of the upper triangular part of the matrix (above the main 

diagonal of the matrix) are filled similarly and will always have values greater than 1, as the compared 

ranks are ordered by the severity of the symptom. The lower part of the matrix (below the main 

diagonal) is symmetrically filled with reciprocal values (less than 1) since they correspond to the 

results of reverse comparisons. Therefore, AHP pairwise comparison matrices are called reciprocal 

symmetric, where elements symmetric relative to the main diagonal satisfy the relationship: 

a (i, j) = 1 / a (j, i), 

where a(i, j)  is an element of the pairwise comparison matrix A (Table 2) with indices i and j. 

We present the main theoretical AHP relationships for finding the weights of the rating scale 

assessments [2; 10-12; 15; 28; 29]. Let w(i) denote the numerical normalized weights of the i-th rating 

assessment, where I = 1,..., 7 (the normalization of weights means satisfying the condition: ∑ w(i) = 

1). 

Then the scale of numerical intensities (Int) of the rating scale assessments is obtained based on 

the values w(i) by the formula: 

Int (i) = w(i) / w(7), (1) 

If we denote by W = (w (7), w (6), w (1)) T the column vector of normalized weights of the rating 

scale assessments (T indicates the matrix operation "transposition," which converts a row into a 

column), then the main AHP equation is: 

A*W = λmax*W, (2), 

where A is the pairwise comparison matrix (Table 2), and λmax is an important numerical 

parameter in AHP theory, which, along with the column vector W, needs to be found from the 
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nonlinear matrix equation (2). The exact solution (i.e., the values of λmax and W) of the nonlinear 

equation (2), considering the normalization of weights w(i), can be obtained using the MS Excel 

"Solver" add-in, requiring a certain level of proficiency with this tool. 

We will present the exact solution of equation (2) below, but now we will outline a simple 

algorithm based on elementary algebraic operations to find an approximate value (accurate to 0.01) 

of the elements of the vector W based on the elements of the matrix A (see, for example, [11; 12; 15; 

28]). 

The algorithm consists of 4 stages: 

1) Find the row products (p) of the elements of matrix A (e.g., for the first row A from Table 2, 

we get: p(1) = 11340, for the second row, p(2) = 2835, etc.); 

2) Extract the 7th root from each obtained product (the root exponent coincides with the size of 

the matrix A). As a result, we get for the first row q (1) = 3.795; for the second q (2) = 3.113, etc.; 

3) Find the sum of the obtained roots. S = q (1) +q (2) +…+q (7). We get S = 10,796; 

4) Find the weights w(i) by the formula: w(i) = q(i) / S. 

Table 3 shows the approximate values of weights w(i) and corresponding intensities Int(i) for the 

7-point scale obtained using this algorithm. 

 

Table 3 

Approximate values of weights and corresponding intensities for the levels of the 7-point 

scale 

w w(7) w(6) w(5) w(4) w(3) w(2) w(1) 

Values 0,351 0,288 0,145 0,103 0,060 0,033 0,020 

Int Int(7) Int(6) Int(5) Int(4) Int(3) Int(2) Int(1) 

Values 1,000 0,820 0,412 0,293 0,170 0,095 0,054 

 

Table 4 shows the exact values of weights w(i) obtained when solving equation (2) using MS Excel 

and the corresponding intensities Int(i) for the levels of the 7-point scale. 

 

Table 4 

Exact values of weights and corresponding intensities for the levels of the 7-point scale 

w(i) w(7) w(6) w(5) w(4) w(3) w(2) w(1) 

Values 0,352 0,290 0,139 0,105 0,060 0,033 0,020 

Int(i) Int(7) Int(6) Int(5) Int(4) Int(3) Int(2) Int(1) 

Values 1,000 0,824 0,395 0,298 0,169 0,095 0,056 

 

As can be seen from the results in Tables 3 and 4, the approximate and exact values practically 
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coincide (the difference in values is no more than 3-4%). This result is explained by the good 

consistency of the expert information represented by the pairwise comparison matrix A (Table 2). 

In AHP, the consistency of expert data presented in matrix A is determined by the parameter λmax 

based on the consistency ratio (CR) value using the formula: 

CR = RICI.  

In this formula: CI = (λmax – n) / (n – 1) – Consistency Index (n – size of matrix A), and RI – 

Random Index, which is taken from the corresponding table of random indices; in particular, RI = 

1.35 for n = 7 (see, for example, [2; 15; 29]). 

For CR = 0 – the matrix A is perfectly consistent. For 0 < CR ≤ 0.1– it is considered that the matrix 

is well consistent (i.e., in this case, the CI only slightly matches the random RI – no more than 10%). 

For the considered example (Table 2), the value λmax = 7.50 and the corresponding value CR = 

0.06 (indicating good consistency of matrix A). 

In practical research, the first step after forming the matrix A is to find the value λmax 

(approximate or exact) and assess the corresponding value CR. 

If the expert matrix A does not have good consistency, it is necessary to eliminate the causes of 

inconsistency in expert preferences and achieve good consistency of matrix A. This can be done 

through various means, by reaching a consensus among the experts or by involving more experienced 

experts (see, for example, [15]). Additionally, there are AHP modifications that significantly reduce 

the amount of expert work while obtaining perfectly consistent pairwise comparison matrices, for 

which the calculation of exact elements of the vector W requires only elementary algebraic 

operations, as in the above algorithm [12; 13]. 

We will now provide the solution to the initial example (Table 1), based on the numerical intensity 

values for the 7-point rating scale assessments (Table 4). 

Denoting the arithmetic mean of intensity values for patient P1 as S1, and for P2 as S2, and using 

the intensity values of the ranking levels from Table 4, we obtain to the accuracy of 0.01:  

S1 = (8 * Int (6) + 3 * Int (4)) / 11 = 0,68; S2 = (8 * Int (5) + 3 * Int (6)) / 11 = 0,51 

Considering the standard error of the mean calculation, we get: 

S1 = 0,68 ± 0,07; S2 = 0,51 ± 0,06 

Thus, the numerical solution to the considered example, as well as the correct ranking solution, 

provides a consistent clinical result, namely: the condition of patient P1 should be considered more 

severe. 

3. Remarks on the Rasch Measurement System and Criticism of Psychometric Tools 

As an alternative to psychometric approaches, which practice a "numerical" view of ranking data 

and use transformation procedures based on normal distribution, G. Rasch [26; 27] developed a 

probabilistic metric approach to measuring latent psychosocial properties. The English name for this 

approach is Rasch Measurement, and in domestic literature (see, for example, [1]), it is referred to as 

the Rasch Measurement System (RMS). 

The classical RMS model was developed for tasks with dichotomous items of uniformly increasing 

difficulty, allowing for the assessment of the test structure and the measurement of the level of 

expression of the latent trait in respondents. 

RMS can be used in studies of practically any personal trait, provided its statistical stability and 

clinically significant observability using a system of psychosocial indicators. RMS includes the 

technology of test development as well as mathematical and software tools for assessing the difficulty 
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measure of tasks and the level of preparedness of respondents. 

3.1. Difficulties in Using RMS 

1. The practical implementation of RMS is associated with fairly large samples (hundreds of 

respondents) and corresponding volumes of statistical information, the processing of which requires 

specialized mathematical and software tools. 

2. Statistical modeling based on RMS uses aggregated data, which represents information about 

personality characteristics at the population level. However, the results of processing statistical data 

are difficult to interpret at the individual level, which is essential for psychosocial applications. 

Emerging problems in the development and assessment of test characteristics based on RMS (e.g., 

the well-known Rasch paradox within the classical RMS model – the risk of removing the best items 

from the test) require the use of iterative expert procedures to solve them. 

3.2. On Criticism of RMS 

Since part of the criticism of psychometric tools (e.g., in [17]) was directed at RMS, let us first 

consider an important example of the practical use of the classical RMS as a model for the reasons 

behind the criticism of psychometric tools. 

The developers of the well-known Unified State Exam (USE) system use RMS algorithms (see, 

for example, [9]) to convert "raw" scores into test scores and appropriately assess the examinees' 

knowledge. The classical RMS model is used here, in which success in solving test tasks depends 

only on two variables: the examinee's knowledge level and the task's difficulty, which are to be 

assessed based on exam results. 

However, it is known that the success of any human activity significantly depends on motivation. 

Modern assessments of learning outcomes and corresponding cognitive processes show that 

motivation affects success several times more than individual abilities (e.g., [16]). 

Furthermore, the USE test (e.g., in mathematics, both basic and advanced versions) includes both 

simple tasks (arithmetic, planimetry) and more complex ones (derivative tasks, the ability to build 

mathematical models, stereometry). As a result, the following student behavior strategies are 

observed in practice (for both basic and advanced versions), which can be divided into roughly equal 

groups: 1) The first group needs mathematics for continuing engineering-technical and mathematical 

education; hence, they aim to get the maximum number of points; 2) The second group aims to get a 

diploma and pursue humanitarian education; hence, they have a minimum strategy. 

Moreover, USE organizers try to statistically compensate for these violations using exam results 

nationwide (the concept of statistical modeling). However, it is obviously impossible to consider 

different regional and socio-economic conditions affecting the uneven preparation of students under 

the current form of the USE. This also evidently leads to a violation of the applicability of RMS and 

a flood of critical remarks about the USE results. 

The example considered shows that to evaluate a specific psychometric tool, it is necessary to 

consider the basic concepts of the method that define its applicability and to properly understand the 

main mathematical and statistical procedures used to present and process data within the method. 

In this context, let us present specific, significant errors made in the criticism of RMS in [17]. 

1) On page 5 of this work, one can read (a direct quote): "The logistic transformation is needed to 

approximate the score distribution to normal, as the Rasch model assumes that the latent characteristic 

(trait, property) being studied is normally distributed in the population." This quote shows that its 

author does not understand the basic principles of RMS and the conditions for their implementation. 
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Indeed, it should first be noted that the logistic transformation (function) in RMS refers to the 

functional relationship between the probability of a correct answer to a test item, the examinee's 

preparation, and the task's difficulty and is not related to any normal distribution of scores in the 

population. Moreover, G. Rasch in his works [26; 27] opposed the use of the normal Gaussian 

distribution for data related to human activities, which has received substantial confirmation 

nowadays (see, for example, [18]). 

As for the logistic transformation itself, G. Rasch [26; 27], based on the general properties of the 

model for estimating the probability of the i-th examinee's response to the j-th test item (P (i, j)), 

proposed a functional relationship in the form of a logistic function: 

P (i, j) = exp (bi – tj) / (1+ exp (bi – tj)), (3), 
where bi is the knowledge level of the i-th examinee, and tj is the difficulty level of the j-th task. 

The logistic function (3) has no relation to the normal distribution of scores in the population. 

2) Referring again to [17], on page 6, we find an elementary error in using the logarithmic function: 

Ln (m1 / m2) = Ln (m2 – m1). 

That is, the author "invents" a new algebraic formula, assuming that the logarithm of the ratio is 

equal to the logarithm of the difference (moreover, swapping the arguments in the difference!), 

instead of the correct formula: the logarithm of the ratio is equal to the difference of the logarithms. 

This error could be dismissed as a typo, but three lines later on the same page the error is repeated: 

Ln (b1 / b2) = Ln (b2 – b1). 

Using this formula with b1 = b2, we can receive Ln (1) = Ln (0), or 0 = - ∞! 

These errors (the conceptual one on page 5 and the elementary algebraic ones on page 6) raise 

justified doubts about the author’s [17] understanding not only of RMS concepts but also of 

elementary algebraic operations constituting the RMS apparatus, so the criticism of RMS presented 

in the indicated work should be recognized as untenable. 

3.3. On Criticism of AHP 

There are critical remarks in the literature concerning the concepts and apparatus of AHP. Such 

remarks, and sometimes logical and analytical "counterexamples" proving the alleged insolvency of 

AHP concepts and apparatus, are considered in [10; 15; 29]. These works show that the authors of 

the critical remarks interpret AHP concepts very superficially (in particular, they do not understand 

the fundamental difference between the descriptive and normative approaches of AHP and the 

conditions for their application) and also make elementary errors in using the AHP apparatus. The 

most common errors not only in articles but also in textbooks on AHP are described in [10]. 

 

Conclusions 
1. The decisive advantage of the AHP method in the problem of measuring and evaluating latent 

characteristics is a clear representation of the structure of the multifactorial problem, the elements of 

the problem, and the interdependencies between them based on the hierarchical model, as well as the 

numerical expression of expert judgments based on the fundamental AHP scale. 

2. The methods of obtaining information from an expert within the AHP framework correspond 

to psychologically comfortable conditions, meeting the psychophysical capabilities of a person to 

process information. A very important element of the AHP apparatus is the ability to assess the 

consistency of expert judgments using consistency indices (CI and RI), which allow for judging the 
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quality of expert information. At the same time, data processing based on AHP algorithms does not 

require specialized mathematical and software tools; only standard MS Excel tools are sufficient. 

3. Psychometric tools such as AHP and RMS allow for accurate numerical assessments of a 

person's latent characteristics. Criticism of these tools is associated with a superficial understanding 

of the basic concepts of psychometric measurements and their areas of application, as well as with 

elementary errors in using the psychometric tools' apparatus. 
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