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Abstract. An analysis of the risks confronted by the editorial staff of the scientific Journal of “Almaz — Antey”
Air and Space Defence Corporation was made. It is shown that one of the risks brought the journal into a state of
stress test and significant increase in input parameters, which affected the work of the editorial board. The article
provides data on reducing the negative impact of a stress test and presents the results of simulation modeling
of the impact of a stress test on the editorial board of a scientific journal. These input parameters were the flow
of articles to the journal, which exceeded the average values of the process reviewing for a short period of time
by ten times. To eliminate the impact of stress testing on the work of the editorial board of the scientific journal,
measures were taken to neutralize it in the form of an increase in the number of reviewers and early initiation
of articles. In addition to the results on reducing the impact of stress testing, a simulation of an impossible flow
of articles that exceeds the average by a hundred times was performed, and the time indicators of its processing
are given. The model is based on the Monte Carlo method under the assumption that each reviewer has an
average processing time of the article received by him, as well as the law of distribution of this time. The results
of the correlation analysis of the simulation results and real data on the processing of the received articles are
presented, which allow us to talk about the relationship between real and simulated processes.
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Introduction

Stress testing has emerged in the financial
environment todetermine theresilience and analyse
the sensitivity of processes to significant changes
in input parameters [1]. For the given purpose, a
certain situation is modelled, for example: what
happents if the oil price falls by 400 % in one month
or if the stock markets rise by 25 % within a week.
Currently, however, stress testing can be applied
to various processes at all levels of management
and decision-making [1]. Beyond the financial
environment, stress testing is actively applied, for
example, to determine code resilience to unplanned
exceeding of input parameters in the software
industry. A distinction is made between stress
testing and load testing, which means exceeding
the flow of normal parameters [2]. Stress testing
is actively applied in medicine to detect lesions of
arteries and blood vessels [3], in the gas industry for
pipeline testing [4], and in quality control of radio
electronic equipment [5].

In the given paper, stress testing is applied to
a scientific journal. The problem statement for
stress testing may be as follows: what happens if all
members of the editorial board refuse to cooperate,
or if no articles are submitted to the editorial board
in six months, or if all authors withdraw articles
from the ready-made layout of the forthcoming
issue of the journal.

It should be noted that for some systems
overestimated parameters can be given explicitly.
For example, increased pressure to a gas line or high
voltage to the input of radio electronic equipment.
In systems where overestimated parameters are
hard to preset explicitly, for example, in the financial
environment, stress testing is carried out using
the Monte Carlo statistical method [6]. It means
that according to the results of stress testing a
probabilistic characteristic of a particular parameter
to impact system functioning is determined [6].

For a scientific journal, the application of
stress testing allows to estimate a degree by which
a certain risk impacts stable functioning of the
journal and, most importantly, the time it would
take to offset the exceeded input parameters and
develop possible response procedures.

Usually, stress testing is a short-term
phenomenon, but it has implications for a work
process or even the vital activity of the entire
organisation. In order to counter the consequences
of stress testing, it is necessary to assess the
probability of the negative scenario and to draw
up an action plan and procedure. As shown in [7],
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some events related to the activities of a scientific
journal can be foreseen (e.g. surges in the number
of submitted articles). However, most risks have to
be managed post factum.

Stress testing and implementation of possible
scenarios in the scientific journal allows to
anticipate possible ways of reacting to them and
to implement response procedures. Additionally,
the existence and development of such procedures
can have a positive impact on the improvement of
the journal. Planning for the risk in advance allows
to adjust the editorial policy, assess and factor in
the negative impact and thereby make the journal
resilient to external influences.

The evaluation of statistical processes of a
scientific journal’s editorial board implemented in
[7] allows for simulation modelling of any processes.
For the given purpose, it is possible to use automated
simulation systems for business processes and
queueing systems, as well as conventional digital
spreadsheets.

The tools presented in the article can be
used to model both real-world situations and
hypothetically impossible ones. Hypothetically
impossible situations include those when, for
example, all reviewers refuse to cooperate with
the journal. Based on the data from [8], the time
for selecting a reviewer can be identified and the
entire time of editorial board replacement can be
modelled. Similarly, the process of withdrawal of
all articles from the journal by their authors can be
modelled. Based on the data from [7], it is possible
to calculate the predicted number of articles, the
time of their review, processing of comments,
literary editing and other editorial processes and to
model the entire publication process of a new issue
of the journal.

The purpose of the paper is to investigate the
impact of stress testing of a scientific journal on its
steady performance and to determine its resilience
to significant changes in input parameters.

The hypothesis of the study is that publishing
risks can be assessed and modelled, after which
response procedures can be developed based on
the obtained results to eliminate or minimise their
negative consequences.

Risk management of a scientific journal

Each issue of a scientific journal has a deadline,
a cost estimate and a team of reviewers and
authors, as well as its management represented
by the editorial board. Thus, a journal issue can be
considered from a project management standpoint.
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An important part of project management is risk
management, which allows to reduce the negative
consequences in case of risk occurrence and,
therefore, to produce a journal as a project system
more resilient to unplanned input parameters
[9-11]. When applying project management to
a scientific journal, it can be argued that there
is uncertainty and incomplete information in
its activities. For example, the exact number of
articles to be submitted by a certain deadline is
hard to predict as well as whether the given number
of articles shall meet the future publication plan,
or the number of reviewers to respond to an article
on time. Where there are uncertainties, there are
risks. A risk is an uncertain event or condition,
the occurrence of which may have a negative or
positive impact on a scientific journal. The risk
management process can be outlined as in Fig. 1.

Risk
identification

Risk monitoring
and control

Risk analysis
and assessment

Risk response
planning

Fig. 1. Schematic process of the risks management

As Fig. 1 shows, the risk management process
is cyclical, however, it always starts from the
top circle of risk identification, i.e. the possible
occurrence of unanticipated events associated
with the uncertainty of information or input data.
The next step is to analyse and assess the impact
of risks on the project and to rank the risks. The
next step means that a response procedure is
drawn up for each ranked risk in case it occurs.
The final stage is the monitoring and checking of
emerging or unrealised risks due to the procedures
put in place and risk ranking. This is not the end of
the process, as new risks may arise or existing risks
may develop, and the process is repeated again.
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In project management, the main ways of
risk management come down to four response
strategies [9-11]:

1. Avoidance is eliminating risks altogether or
eliminating the consequences of risks entirely.

2. Minimisation is reducing the probability of
risk or reducing the severity of its consequences.

3. Delegating is placing responsibility for the
risk and its consequences on another (i.e. third)
party.

4. Acceptance is a conscious failure to act on the
risk before it occurs.

Given the four ways of risk response, let us
consider the possible risks of a scientific journal
and ways of possible elimination of their negative
impact. Table 1 summarises the risks experienced
by the editorial team of the scientific and technical
Journal of “Almaz — Antey” Air and Space Defence
Corporation!.

One of the risks shall be further investigated,
namely, submission of a large number of articles
per unit of time, as it is most typical for the stress
testing of a scientific journal. The following
reasoning allows to simulate the occurrence of
any risk event and assess its consequences for the
activities of the journal as well as to develop a
response procedure to offset or reduce its impact.

It should also be noted that although the
risk selected for the analysis has a negative
impact on the parameters of a scientific journal,
it is generally a positive phenomenon, since the
editorial board reviews and publishes the articles
more quickly once the given risk is eliminated. In
other words, a secondary, yet important, goal is
to increase the probability of occurrence and/or
enhance the impact of positive risks [11].

Stress testing of the scientific and technical
Journal of “Almaz - Antey” Air and Space
Defence Corporation

Fig. 1 shows the number of articles submitted
to the scientific and technical Journal of “Almaz -
Antey” Air and Space Defence Corporation over the
final four months of the past three years.

As can be seen in Fig. 1, there has been an
increase in the number of articles in November for
several consecutive years, particularly pronounced
in 2018, caused by the schedule of scientific and
technical conferences held at “Almaz — Antey” Air
and Space Defence Corporation. The average article
review time in days by month is shown in Fig. 2.

! URL: http://journal.almaz-antey.ru/
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Table 1

Risks of the scientific and technical Journal of “Almaz - Antey”
Air and Space Defence Corporation

Risk Risk Action plan Action driver
response
Delayed technical work Delegate  Contract termination with the Exceeding the maximum time limits
by contractor contractor and the procedure for of publishing processes on typographic
signing an urgent contract with layout of articles
another contractor
Refusal to publish Accept 3Replace with a different article by other |Article withdrawn by an author (to forward
authors to a different journal or to improve it)
Refusal of the editorial |Accept Replace with a different article Article retraction, author exposed
board to publish after of plagiarism after the article has been
review approved for publication
Pandemic Accept Preliminary activity on accumulating |Force majeure
a pool of texts
The publication re- Minimise |Release the journal issues in advance |Major delay (over three months) in the
registered on the HAC in accordance with the effective re-registration procedures and media
List or when obtaining certificate or HAC List certificate completion
a media certificate
Submission of a large |Minimise |Expand the editorial team or Maximum number of submitted articled
number of articles per manuscript reviewing experts considerably exceeding the average value
unit of time
Submission of a small |Avoid Compile and execute the marketing Lack of submitted articles over a period
number of articles per policy of the scientific journal of time (week, month)
unit of time
Loss of a subject- Minimise | Diversifying the areas of knowledge A reviewer quits the project
matter reviewer and constant search for new reviewers
80 time was almost unchanged as compared with the
70 ] average for the entire 2020 and amounted to less
than 16 days. This risk was mitigated in several
60 - . . .
stages by means of expansion of the editorial board
50 1 (see Table 2), including involvement of young
40 scientists [8], early initiation of manuscripts and
30 their processing.
20 | 180
10 160+
140+
0 ' ' 120
September October November December
100+
-=)(018 2019 7020
80 1
Fig. 2. Number of articles submitted to the scientific 60 -
and technical Journal of “Almaz — Antey” Air and Space 40 — 7
Defence Corporation 20 -
0 . .
As can be demonstrated by comparing the September October November December
e)018 2019  e==2020

graphs in Fig. 2 and 3, a sharp increase in articles
in November 2018 led to a nearly fourfold increase
in the average review time (from 40 days to 180
days). However, no later than in 2020, the review

Fig. 3. Average time of reviewing articles
in the scientific and technical Journal of “Almaz — Antey”
Air and Space Defence Corporation, days
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Table 2

Number of reviewers in the scientific and technical
Journal of “Almaz - Antey” Air and Space Defence
Corporation by year

Number of reviewers
Section in the corresponding year
2018 2019 2020
Elec'trom.cs. Radio 31 50 %0
Engineering
Spgce Research and Rocket 24 % 29
Science
Informatics 13 15 16
Organization and
6 7 7

Management
Mechanics 4 5 5

As data in Table 2 demonstrate, there has been
a noticeable increase in the number of reviewers
since 2018 in the specific field-oriented section of
the journal: Electronics and Radio Engineering,
which acted as a key factor in lowering the average
review time for articles in 2019 and 2020 [8].

Stress testing conducted in November 2018
revealed several vulnerabilities in the editorial
board of the scientific journal: insufficiently staffed
editorial team, long average review time and, as a
result of the first two, insufficient load of journal
articles per a reviewer.

It is worth noting that the problems listed
above have been solved in two years, as can be
seen in Fig. 2, where the average time at peak loads
in 2020 does not exceed the average time for the
regular load.

However, it is expedient to develop a simulation
mathematical model to derive the system’s response
to overload in order to assess the impact of a larger
excess of input parameters. It shall allow to assess
the response time and the ability of the editorial
board to handle a significant change in the input
parameters. For example, what would happen if the
editorial board received 100 or 500 articles within
a short period of time?

Simulation model of scientific journal
stress testing

If all the statistical parameters of the input
stream and all system properties are known, the
queueing theory can be used for modelling [12].
The queueing theory studies the input streams
and their processing with the use of the probability
theory and mathematical statistics.

The foundation of the queueing theory was
developed by the Danish scientist Agner Erlang
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in order to arrange telephone exchange early last
century [13]. Erlang conducted research on the
quality of service depending on the number of
telephone sets in use. For the task under study, there
was an input stream of events, i.e. the number of
subscribers at a particular unit of time who needed
to contact other subscribers through the telephone
exchange. The given stream was distributed among
the operators, who were servicing the subscribers
over a certain amount of time.

Obviously, the stream of input events and the
servicing of these events are subject to the laws
of probability. For example, the time between
requests can be distributed according to the
exponential or normal law. In the first case, the
probability of arrival of the next request after the
received request is very high in the initial time
intervals (minutes, hours, days). In case of the
normal law, the time of arrival of the next order
has some average value (in minutes, hours, days),
above and below which the probability of arrival of
the next order is the highest.

However, for stress testing, the provisions of
queueing theory may not be sufficiently correct.
It applies to the input stream of articles and the
possibility of approximating it by probability
distributions. Thus, Fig. 4 shows the actual
submission of articles to the scientific and
technical Journal of “Almaz - Antey” Air and
Space Defence Corporation from 2013 to 2020
and its approximation by a Poisson flow (both
hypotheses regarding the indicative distribution of
articles submission time and regarding the Poisson
distribution of articles have been tested and
converge at a significance level of 0.05). If the flow
of articles obeys the Poisson law, the probability of
the next article submission in a week is 50 %, and
after three weeks an article shall be submitted with
the 90 % probability. The probability of the event
that no articles arrive in three months is less than
0.01 % (one case out of 10,000). The total number of
articles per month averages 3.26.

As Fig. 4 shows, the Poisson flow approximates
thelower part of the graphwell and does not account
for outliers. In the case of the Poisson flow, we can
consider the incoming articles without outliers
in Fig. 4 from the queueing system perspective.
However, the Poisson process in Fig. 4 covers less
than half of all requests in the system (310 out of
686). The probability distribution from Fig. 4 for
the actual inflow of articles with outliers could not
be obtained, so a simulation model [14] based on
the Monte Carlo method [6, 15] was implemented.
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Fig. 4. Distribution of the inflow of articles and its approximation by Poisson flow

The simulation modelling shows the results
of a large input stream of articles passing through
the editorial office within a small unit of time (all
received on the same day), i.e. it estimates the
article processing time by a reviewer and then
adds up the results by reviewer.

Currently, the scientific and technical Journal of
“Almaz - Antey” Air and Space Defence Corporation
has 107 reviewers. The paper [7] demonstrates that
frequency distribution of response time obeys
the exponential law A-exp(-ix) with parameter
A = (9.965)! for all reviewers of the journal. It
means that 75 % of reviewers submit the review
of an article to the editorial board within 14 days
upon receiving the manuscript, and the probability
of receiving a review later than in 46 days amounts
to 1 % (one case out of a hundred).

Each article submitted to a reviewer is processed
within a time frame that is randomly distributed
according to the exponential law. If the next paper
comes to the same reviewer, it is reviewed again
over time randomly distributed according to the
exponential law with parameter A (9.965)71,
as shown in Fig. 5. In the model, the break time
between articles is assumed to be zero.

As Fig. 5 shows, if there are only two reviewers
in the editorial board and the time is always subject
to the exponential distribution law with parameter
A =9,965"! (hereinafter rounded to 107!), then the
processing time of two articles is determined by the
maximum value of review time by two reviewers
max (t ,)- As can be seen from the data in Fig.

revly trev
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5, it is the time of articles processing by reviewer
No. 1 and it equals 5 + 12 = 17 days.

Reviewer 2 3 days

Reviewer 1 12 days

M Review time of the first article
Review time of the second article

Fig. 5. Review modelling

As noted above, there are 107 reviewers in
the journal. Usually, an article is sent for review
to two reviewers [16], therefore, for simplicity of
calculation, we assume that 50 submitted articles
give a full load of work to 100 reviewers (full load)
and out of 100 submitted articles, 50 articles give
a full load of work to reviewers and the remaining
50 articles stand in waiting to be processed. With
an inflow of 500 articles, we are interested in the
processing time by each reviewer for a consecutive
flow of 10 articles. The topics of the incoming
articles are not considered.

Modelling is carried out by generating random
numbers following the exponential distribution
law and by their summation according to the rule
demonstrated in Fig. 5. The maximum number was
selected as the total processing time of all articles
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by all reviewers from the total number of generated
numbers. The maximum time was further averaged
over the number of runs. The number of model
runs was estimated using the well-known formula
for estimating the mathematical expectation as
a fraction of the standard deviation [12, 15, 17]:

z 2
ne| 221, 0

m

where %05 - the quantile of the standard
normal distribution; a = 1 — P — the significance
level, where P - the confidence level; d,, — the
maximum error (tolerance) in estimating the
mathematical expectation in fractions of the
standard deviation.

The results of calculating parameters by
formula (1) at significance level of o = 0.05 are
shown in Table 3.

Table 3

Maximum tolerance value at estimated
mathematical expectation and calculated values
for the number of model runs

Parameter Value

Maximum error (tolerance) in
estimating the mathematical

.o . 10 5 1
expectation in fractions of root
mean square error d,,, %
Calculated n value 196 | 784 | 19599
n value used for modelling 200 | 1 000 | 20 000

The modelling results for the parameters from
Table 3 at A = 10! and the number of articles equal
to 50 are clearly shown in Fig. 6.

£0.16
T
£0.14 1
o+
£0.12
Q

= 0.10- /\
5 )

£ 0.08-
% 0.06
g VUo7

ol [\
Fo.044 /// /\
Z 0.02- N\
—
- . . . b\l’w‘_fé _
D.75 1.25 1.75 2.25 2.75 3.25 3.7
Months

0-
-0.02

—— 200 experiments
——1000 experiments
20000 experiments

Fig. 6. Normalised distributions of review time
with parameter .= 10~ for 200, 1000
and 20,000 model runs

As Fig. 6 shows, 200 trials generally give a
satisfactory distribution of the parameter estimate
for the mathematical expectation of the average
processing time of the inflow of articles, the maximum
value of 20,000 runs is used in the subsequent
modelling, which gives the smoothest distribution
of the parameter. Fig. 6 also demonstrates that the
processing time of 50 articles is unevenly distributed
over the months, therefore providing the basis for
discussing the probabilistic nature of the processing
time. For example, the probability of the processing
time of 50 submitted articles to be less than one
month is 0.6 %, less than two months is 78 % and
more than three months is 1.5 %. However, for
simplicity of consideration and discussion, only the
average value is considered, which is close to the
maximum on the unimodal curve in Fig. 6.

Modelling results

Modelling was carried out in Microsoft Excel
spreadsheet software. The results of modelling
the time of incoming articles processing for three
values of the number of articles and five values of
the intensity of article processing by the editorial
board are given in Table 4.

The following conclusions can be drawn from
the data in Table 4:

1. 77 articles submitted in November 2018 proved
to be a genuine stress test for the scientific journal,
as their average processing time was 5.9 months,
double the average maximum time of 2.5 months for
100 submitted articles in the simulation.

2.46 articles submitted in 2020 were processed
in 0.5 month. This value is three times smaller than
the maximum processing time of 1.7 months for
50 articles, indicating that the consequences of the
2020 stress test have been successfully overcome by
the editorial board of the journal.

3.If the journal receives 500 articles, they
will all be processed in 7 months with the current

reviewer processing intensity.
Table 4
Results of modelling of the maximum average
processing time for articles submitted to the
editorial office with 20,000 runs and submission
for review by two reviewers, months

2 Number of articles, pcs
50 100 500
41 0.7 1.0 2.7
7" 1.2 1.7 4.6
10! 1.7 2.5 6.7
15! 2.6 3.7 9.9
207! 3.5 4.9 13.2
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It is of interest to calculate the maximum
average review time for all articles by month of
their submission to the journal. Fig. 7 shows the
modelling data.

Fig. 7 does not show the modelling data on the
average value of processing of all articles, which
gives an obvious result of 10 days, in line with
the theoretical result for queueing systems [17].
The same result agrees with the average value for
all reviewers reported in [7]. The minimum time
modelling provides an obvious result close to zero
as well.

It is worth noting that in the case where the
doubled number of papers does not exceed the
number of reviewers, the average application
retention time in the system is in agreement
with the theoretical time for a queueing system
t.. = 1/h (=10 days) [17]. In other words, if the
doubled volume of articles does not exceed the
capacity of the system, it is possible to apply the
provisions of the queueing theory instead of the
simulation model.

But the task of the simulation modelling was to
determine not the average but the maximum time
for benchmarking, and whether the input stream
is stress testing for the scientific journal, which
was demonstrated in Table 4 when the average
processing time of the input stream was more than
double the maximum.

S
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March 1
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May 1
June |
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December 1

—&— Average review time
—#- Maximum time modelling

Fig. 7. Data on modelling of the average maximum
article review time and actual average article review time
by month for 2020 (April excluded due to pandemic)

Fig. 7 also leads to an important conclusion:
the editorial board of the scientific and technical
Journal of “Almaz — Antey” Air and Space Defence
Corporation did not exceed the maximum average
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time for reviewing articles in 2020. Beyond that, the
time of processing by reviewers is close to 10 days
after the coronavirus pandemic, agreeing with the
average time of article processing and with the
results obtained according to the queueing theory.

Based on the data in Fig. 7, it is of interest
to know the maximum time of article review as
a function of their number and average review
time. Fig. 8 shows the modelling data, with the
number of articles provided on the X axis and
the maximum modelled time of their processing
represented on the Y axis, as well as the
approximation polynomials of the second degree.

The analysis of Fig. 8 leads to the obvious
conclusion: the longer the average processing time
of articles in the journal and the more articles
submitted, the longer the maximum average
review time. The coefficients of the approximation
polynomials and consideration of only the linear
component of the curves in Fig. 8 allowed us to find
the dependence of the maximum average time on
the number of articles and the average review time
in the form

1,5n+4
100 ’

where T(n, ) — the maximum average processing
time of articles (in months), n — the number of
articles, 1/A — the average review time in the journal
(days).
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T(n,A) = (2)

y=-0.0137x2+0.2932x + 0.8064
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o
!

o
:

y=-0.008x2+0.1579x + 0.3871

/ ¥ =-0.0029x* + 0.0605x +0.159

—

Processing time, in mont
- —_
o
N

I
n

8 9 10
Number of articles

1 2 3 4 5 6 7

e Average review time is 4 days
e Average review time is 10 days
Average review time is 20 days
Fig. 8. Data on modelling of the average maximum
time for reviewing articles as a function of the number
of articles

Formula (2) can be used by editorial boards
of scientific journals to tentatively estimate the
maximum average review time as a function of the
number of articles and the average review time
without simulation modelling. For example, if
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n=1, T, s = 0.2 months, T(1, /10) = 0.5 months,
T(1, '/20) = 1,1 months, which is consistent with
the data in Fig. 8. The formula is derived from the
simulation modelling data with an indicative law
of the review time distribution with the same A for
all experts when an article is sent to be reviewed by
two experts.

Relation between the modelled
and actual processes

Searching for the relation between actual and
modelled processes yielded the following results,
given in Table 5.

Table 5
Correlations found between the values, %
. . Number Average review
Review time . 2
of articles time

Average time 16 =
Max1m1.1m time 91 39
modelling

Averagg time 27 46
modelling

Several conclusions can be drawn from the data
provided in Table 5.

1. The correlation between the maximum time
and the number of articles is 91 %, which is obvious,
as the modelling relies on the data regarding the
number of articles.

2. The correlation between the modelling data
of the maximum review time and the actual average
time of article review is 39 %, indicating a weak
correlation between the data. It indicates that the

actual average review time is poorly related to
the modelling data. The result could be caused by
the fact that modelling data fail to consider the
topics of articles and their actual review time due
to the scope of material and unrelated workload of
a reviewer.

3.The correlation between the actual number of
articles and the actual average review time is 16 %,
which characterizes the correlation as very weak.
This result can be interpreted as a confirmation of
the hypothesis from the previous item. The actual
average time and the actual number of articles are
weakly correlated, as the number of articles and
the average review time fail to consider the topics
of articles and unrelated workload of a reviewer.

Conclusion

Expansion of the editorial board and initiating
articles in advance allowed the editorial board of
the scientific and technical Journal of “Almaz -
Antey” Air and Space Defence Corporation to
overcome the forecast stress testing in November
2020. It was made possible by managing the risks
of the scientific journal and drawing up a response
procedure to eliminate the future risk.

Additionally, the study demonstrated that the
average processing time in the case of an average
inflow of articles for an editorial board is the same
as the average time of reviewer’s response to the
submitted article, and this is the time to aim for.
The study also revealed the maximum article
processing time that should not be exceeded by
the editorial board of a scientific journal.
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