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Abstract: In this study, the initial problem is the capacity of the human mind to set up a
conceptual model. The novelty of this article is that we show that defined concepts created
by the human mind can be passed on to an artificial intelligéraced expert system.

The expert system helps the human mind to settle the logical connections between the
defined terms and the conceptual model thus the created model will be better than what
man could have set up without an expert system. The appearance and role of employee
turnover has become a more and more important factor in the daily business of corporate
life. Scientific journals have examined the positive and negative effects ofcl, ves also
provided useful knowledge for practitioners. These articles have examined the impact of
employee turnover in countless aspects, but one aspect was the same in all literature: the
impact of turnover on a company is not negligible and cannotgheréd in terms of
neither material nor moral aspects. As a starting point for our research, we systematically
reviewed the literature on employee turnover and selected six concepts that are bilaterally
related to our phenomenon. Based on the terms anddtrelation of it, we created a
conceptual model that was examined with the help of an artificial intelligeased
system. To select a system, we reviewed the classifications of the artificial intelligence
based systems which can model human deasaing and can help our research. Relying

on the processing of the literature review articles, we selected and briefly characterized a
rule-based reasoning system, and investigated the rule constellations of it, which can model
the turnover cases as the topdf our study. Based on our experience in observing,
consulting, and working with decisianakers, we examined the aspects of employee
turnover phenomenon in the analysis and we constructed a-l#welemodel that found
logical relationships between eashbcategory and was able to realistically reflect certain
behavioral patterns of the physical workforce of a manufacturing company. The analysis
was performed usingarulkased system, which used }togical ru
t heno c on the eniployeen tlehavion casesccording to our examination, our
outcomes can provide credible results for further research activageswell as for
practitioners.

Keywords: manual workerule-based reasoningemployee turnover
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1 Introduction

In our competitive business world, different approaches and trends have been
taking the importance and role of human resources into account more and more.
The importance of knowledge and knowledge sharing of human workforces have
become increasingly important ovemg. This is the reason why the retention of
professional workers remained an increasing effort for the companies and this
trend has also appeared in the increased number of articles about the phenomenon
and impact of employee turnover.

» TUr nover betasgse it maurs Iregruitment costs, training costs, and

separation costs. Besides that, turnover also incurs indirect costs such as loss of
productivity, reduced morale of the remaining employees, loss of quality, loss of

clients, and additional work fothe remaining employees. That is why

organi zations should strive to reduce turr
it with several tools.

Numerous aspects and effects of employee turnover appear in each literature.
Different approaches call attentiom different centers and different levels of the
topic. Most of the literature examines the individual aspects of employee turnover
and not only treats the turnover itself as a possible output, but also distinguishes
between turnover intention and turnovéself. All possible final form of
employee turnover as employee behavior is mentioned under the name of

withdrawal behaviors. According to t he 8
indicators from among the wide array of potential withdrawal symptomstelsge
absence, and intent to |l eave work” [2] are

On an individual/personal level, a significant portion of the literature examined
deals with employee satisfaction and its positivanegative impact on the

organi zati on. “ J od thesnaost ifreqliemtty tagssessed wosk a mo
outcomes of fit, not only due to its own importance, but also because job
satisfaction can play a key role in |inkin

is the marketing and traewiented literature that wasddtified as "the end state
of a cognitive process during which consumers compare their expectations with
the subjectively perceived value, they rec

Another part of the articles deals with employee commitment and emphtgzes

positive impact of it on corporate performance. "Commitment to key customers,

can be sources of competitive advantages
United States, adoption of commitment practices accelerated in the 1990s and has

largely beerfound effective in boosting firms' financial performance as well as

empl oyees' motivation” [6].

Individual performance and its impact and results as one other potential approach
isal so examined in the studies from diffe
neatively affects performance, and indeed, higher turnover rates are associated
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with | ower l evel s of productivity [7], Cu:
therefore, the investigation of it can be important.

When we examine the conceptual relatigpshat an organizational level in terms

of employee turnover in the published literature as well, we can find numerous
studies on organizational trust. Accordi n
willingness of a party to be vulnerable to the awiof another party based on the

expectation that the other will perform a particular action important to the trustor,
irrespective of the ability to monitor o]
symbolizes the nemeasurable performance of the companfsveral studies

and analysis deal with the problem field of corporate trust and investigate its

impact on daily business [12] [13] [1415].

A significant portion of employee turnover studies of the organizational level
found the answer for the phenomenom the existence or neexistence of
organizational welbeing [16] [17] [18] [19] and several published articles
examined the concept of organizational respect [20] [21] [22]. These professional
studies also research and analyze the impact of orgamahtiespect on the
organization as a whole structure.

2 Role andClassification of Artificial In telligence

2.1 Terminus Technicusand Metaphors

“The human brain is by far the most compl
entire cosmos”’ ichtantemesitus@wiessor @ iastrgnemmy at

Harvard University. This short quote is a good symbol of the complexity and
inexhaustibility of human thinking.

The unrecognizable maze of human behavior is an untapped resource for science.

We make a myriad of @&sions during the day or in our lives that can significantly

af fect our future. According to behavioral
[23] in the world who rationally consider possible outcomes before each of their

decisions. Behind every decisionthere are thoughts, experiences, and

associations, which people have lived and have collected intuitions about

everything that they sense. Therefore, these turn into knowledge all of which can

help them make deci si ons Vadanteofintuitvdast t hi |
thought— the expert and the heuristicas well as, the entirely automatic mental

activities of perception and memory, the operations that enable you to know there

is a lamp on your desk or re24fieve the nan

Working of the human brain serves as a source for the research area of Cognitive
Infocommunication as well. This research area examines human behaviors and the
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working of the human brain from d&ne n g i n @esvpointnMost of all they use
technola@ical tools in their analysi$CoginfoCom is to provide a systematic view

of how cognitive processes can-eeolve with infocommunications devices so
that the capabilities of the human brain may not only be extended through these
devices, irrespective ofieographical distance, but may also interact with the
capabilities of any atrtificially cognitive system. This merging and extension of
cognitive capabilities is targeted towards engineering applications in which
artificial and/or natural cognitive systenase enabled to work together more
ef feci2blvel y”

Numerous researchers have tried and are still trying to map the functioning of our

brain and the |l ogic behind our Odreci si ons
ordinary conceptual system, in terms of e¥hiwe both think and act, is
fundamentally metaphorical in nature” stat

and philosopher from the University of California, who introduced the conceptual

metaphor theory in several parts of the scientific world alsenathematics.

He led his study of the functioning of the human brain back to metaphors and
found that “conceptual met aphor is a natu
have a choice as to whether to think metaphoricMlgtaphorical maps are part

of our lrainsbecauseve will think and speak metaphorically whether we want to

or not .. .our brains are embodied, our met
experiences in the world. Inevitably, many primary metaphors are universal

because everybody has basicalig same kinds of bodies and brains and lives in

basically the same kind of environments, so far as the features relevant to

met aphor ar &. concerned” [ 2

However, more systems have emerged in order to assist people in making certain

decisions over time,hese systems could not perfectly model reality and the
diversification of h dan afnremarlalblya imsiglatful pat t er |
mathematicians, logicians, linguists, psychologists, and computer scientists have

designed objectivist models for use in tiemansciences. Are we claiming that

all of this work is worthless and that objectivist models have no place at all in the

human sciences? We are claiming no such thing. We believe that objectivist

models as mathematical entities do not necessarily hake tied to objectivist

philosophy. One can believe thatjectivist models can have a functieeven an

important functior—in the human sciences without adopting the objectivist

premise that there is an objectivist model that completely and accuratelyefits

worl d as [26LBareaad d kyaii st al . (2017) wrote i
prepared business decisions 7pBasicalyorn on t
these systems use human knowledge and experience to create quick and effective

decsi ons, but the Al algorithm al ways beha
was the first researcher, who dealt with the phenomenon of knowledge and

identified five determinants of knowledge base quality as domain experts,

knowledge engineers, knowledge reqmatation schemas, knowledge acquisition

technigues and problem domains§][2
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2.2 Expert Systems

The expert systems are one of the most supportive systems in the human decision
making process of the business world. These systems are able to transfer the
human knowledge to a computer logic, which can simplify and model the reality
in an Al environment, and through this mechanism, these comipased
solutions can serve as a good basis to find specific advice for business,
organizational, engineeringtc. problem if it is needed . Therefore, these
systems can be applied to several parts of the daily work and business. In the
developing world, artificial intelligence is gaining ground, and its field of
application can be quite diverse.

Figure 1
Expert ystem applications by the functional area over time

Source: WP. Wagner, 2017

W. P. Wagner (2017) analyzed the dimension of expert systems in his
comprehensive analysis from 1984 to 2016. In this study, 311 expert system case
studies are identified pairstingly and these are defined as the areas of
application that have made the most intensive use of artificial intelligence in this
direction over the past three decades. He found that most of the industries,
manufacturing, and banking, accounting servieegoy the potential of these
systems. Besides the industries of application, he identified the potential problem
domain of the system. The diagnosis, monitoring and planning are that areas,
where the use of artificial intelligendmsed systems is most paéent B0].

Shain et al. (2012) analyzed the hybrid expert systems approaches and their
applications. Their examination is based on the classification of 91 published
articles from the related academic journals, conference proceedings and literature
reviews between 1988 and 2010. These systems use a combination of
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conventional symbolic rules and hybrid models as a solution in analyzing
proposals to solve problems that arisd][332]. The paper categorized the

“

di fferent hybrid ex mg totsystary sracteires sipch pse r s ac
neural network based expert systems, nduray expert systems and rough

neural expert systems and several other criteria such as algorithms, application
categories and buil dilng/i mpl ementation too

We consider the ategoriesclassification by Liao (2005) as knowledge
background for the theoretical basis of our study. He surveyed "the development
of expert systems through a literature review and classification of articles from
1995 to 2004 as a basis exploring the ezkpsystem methodologies and
applications during that period" $R According to the screening of 166 articles
from 78 academic journals, he identified eleven categories as classification
However out of these classifications, we focused on and investigédte rule

based systems, knowledgased systems and the céssed systems as areas of
interest for our examination and we examined the operation of these systems more
thoroughly.

The rulebased systems as the first category of the classificatigin[33] [35]

[36] [37] [38] deals with information from human observations and transfarms

into classical rules. “Logical El ement s RU
cl i ni c a¥. Theuypieakbasis pf these systems is thal&n" rule in the

different decision making processes. According to the orientation of our topic, we

have reviewed the literature and case studies regarding the applicability of the

rule-based system that can primarily help in modeling thetdalay problems of
productioncompanies. From the numerous fields of application of the system, we

focused first of all on production planning, knowledge acquisition, material

processing, automobile process planning oriented articles.

The knowledgebased decision support systems argens that support decision
makers. The increasing use of-é&habled systems in the late 1990s not only to
fulfill this supporting function but also to provide an opportunity to map causes
and relationships. Zaraté and Liu (2015) studied more than 70ajgquapers and
defined the most used technologies of knowledge modeling and technologies for
reasoning 40]. According to the study, it distinguished two technologies for
knowledge modeling as: clustering and ontology, and five technologies for
reasoning as rule-based reasoning, cabased reasoning, narratibased
reasoning, ontologpased reasoning and genetic algorithm as another
classification of expert systemsl|442] [43] [44].

“The basi c-based eeasonmd is to ada solutions that wees to

solve previous problems and use them to solve new problems. Irhasesd

reasoning, descriptions of past experience of human specialists, represented as

cases, are stored in a database for later retrieval when the user encounters a new

case withs i mi | ar p®r.amekterss kRng of i mpl ement
automatic ranking of past |l essons and ma
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Therefore, this system works with cases from the past and the information about
these cases can help for tHaghosis creation for the new ones, and it is able to
make inference for the future, so the basis of practical advice comes from the past
experience [4], [45].

3 Conceptual Framework and our Examination
Method

In our research work, we examined the appneacand circumstances of the
phenomenon which occur most typically in the context of employee turnover
within the framework of a comprehensive literature review. Based on our
systematic analysis, we have separated two levels of the phenomenon: the
organizdional level and personal or employee level. At these levels, we further
examined the conceptual circles that can be logically related to the initial set of
problems.

From the two examined categories, we furthermore identified -three
additional attrilutes (variables) that clarify and identify our used phenomenon on
the second level and it characterizes them sufficiently for our research. At the
personal / employee level, these attributes are measurable performance,
satisfaction and commitment. Basedaxm model, we defined three values for the
attributes that can be further chiseled in the future to increase the sensitivity of the
research model. At an organizational level, we also identified three attributes: trust
or nonmeasurable performance, respeand organizational welleing, which

have every three outputs.

Based on these, we identified two triads which also appear as two different
organizational levelin the corporate environment.

[Employes tumover]
Personal level Organizational
(P-triad) level (O-triad)
Performance | Satisfaction | Commitment | Trust| Respect| oﬁ:ﬁftz):‘i':;a'

Figure 2
Graph of our conceptual model on the basis ofiteeature review

According to our model, the logical relationships between the two triads serve to
represent one of the values of turnover, which can be inferred from the appearance
of the subvalues. The possible outcomes of employee turnover were also
described by three values, which were named as often, occasionally and in the last
case.
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We tested our conceptual model with some @dtinguishable cases, which are
based on our research in contexts of employee turnover. We were typically
interested in tb logical ifthen rules, thereforewe chose this examination
category from the abowmentioned classification. The used part of the Doctus
help us examine it in more depth. Thystem explores practical problems through
rule-based reasoning and cds&sel reasoning technologies and models possible
triggers and weaknesses. We used only thebrated reasoning side of the system

to model our gamples.

This part of the program operates as a typically-palsed expert system and uses
“symbolic meptrlRatniatitoo say symblolic

According to the system documentati on,

expressed by logical statements consisting of symbols, namelgedigléd terms
of the expert (i.e. words) connected by» ft hen” rul es, al so

[46]. This system works on different cases which are defined as decision
alternatives, which can be useful for an organization in déeision making
process.

“The evaluation of cases is called reasoni

Doctus. If the expert can articulate the important aspects of the decision as well as
the rules, the system will trigger these rules to get théuatian. This is called
deduction or RulBased Reasoning. It is used when there is no experience in the
domain, thereforghe situation calls for Original Decision{%) "6]. [ 4

In our research, we primarily investigated the consistency of the seledtesh if
rules. As a result, four different termination situations served as test cases yielded
three different values for employee turnover, i.e., the cases used authentically
supported and modeled the reality. From this, we concluded that both the
attributes and the values, as well as the defined rules between them, were
parameterized well according to the purpose of the research.

4 llustration

Our used artificial intelligenecbased system works with different attributes along
with rules. In the course ofuo research, we created the rules with the help of an
expert that allows the system to evaluate behavioral patterns. Therefore, we have

provided some attributes of our conceptua

from engineering terminology, not the resulof specific measurements, but
metaphors which are able to describe and characterize certain moments of human
behavior within our concepts, which are based on our reorganized literature
review. In our research, we have recognized, that although therappeaf our

used terminology is the same in the daily language, in the consulting practice, and
in the human resource jargon, but their meanings have some differences,
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therefore based on sensmaking we made new sense. In determining the values

that canbe included in each concept, we sought to ensure the widest possible
range of values. As a result, three values were determined, and the values of each
attribute go far from the most unfavorable output to the most favorable. Regarding

the number of valuesye considered the three and four values to be ideal for

tracking the operation of the system and the mapping of the rules. In the present

case, three values were used to test the operation of the system.

Employee turnover
frequent, restricted, in extremis

Personal level
(P-triad)
dangerous, weak, good

Organizational
level (O-triad)
dangerous, weak, good

Performance Satisfaction EETLLIIET = Respect Guapaiing
incorrect never. not at all incorrect hierarchical. well-being
measurement. sometimes GUORCRN || Rt forcible LTHITTE
rigid ﬂexible' frequent ' AIERE occ_asmnal bilaterai iz
always bilateral pleasant
Figure 3

Our conceptual model with values

As can fe seen fronfigure 3

are not collected from a lexicon, but they well characterize the peculiarities of

our predefined

val

ues

human behavior. For us, artificial intelligence is an integral part of our further
work and we have dald it to help in the creation of a more exact, clearer, faster

and more valuable solution for the functioning of the human brain. With the help
of applied information, the system is able to create and state complex rules in an

incomprehensibly short pedoof time, what the human brain is unable to

accompl i sh.

The
handling dozens of data simultaneously. These are the endowments that appear as

machi ne i s

weaknesses when examining the functioning of the humren.b

At the creating of the conceptual framework, we built our model into three levels
in order to form a transparent set of rules that can provide manageable and

fast

transparent information in each decisimaking process. Therefore, under the

main term (emlpyee turnover), two main groups have been implanted, which
further systematize the individual attributes. If the second level had not been
included in the structure of the model, all six attributes what we could relate to

employee turnover from the litdtae review, would have been directly related to

the main category, so six times we would have had to create three values in this

case thatvould have resulted in opacity.

As the next step in our work, we identified four typical employee turnover cases
with the help of the expert that arose as a result of personal consultation with

t

t

physical workers at a manufacturing company. It was necessary to know the cases,

in order to create the rules as precisely as possible. We have placed great emphasis
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on case praessing to demonstrate the proper functioning of the system and to
ensure the most valuable benefit of the system, that information technology helps
human thinking in which the human brain is not "strong" enough. It helps us to
perform a quick and complexnalysis of the combination of concepts and
phenomenon from the literature review and cases from practice.

B) File Edit View Search Ky

owledge Management

Window Help

O|@@|@2| 2| 4|B|@ of | || S|O|O] 2[4 S|/[K|0] 2[W]| [
& Atributes ® Cases |2, Rule Based Graph| & Rules of Trust| % Case Based Graph
| | Trust & | Performance = Commi = Organi ll-being * Satisfaction = Respect =
11 occasional rigid digressive pleasant sometimes forcible
|2 bilateral incorrect measurement always superficial frequent hierarchical
] bilateral incorrect measurement always pleasant frequent bilateral
|4 bilateral incorrect measurement digressive pleasant sometimes hierarchical
[
|

Figure 4

Cases with the possible answers

Based on the uploaded data, our model looks Hilgeire 4. The values can be
found under the concepts byckaattribute. The information was provided by the
employees who left the production company or organizational unit and their
restrictive answers were channeled to each value after the discussion with the

expert.
Employee turnover|
1 - restricted
2 - frequent
3 - in extremis
4 - restricted
Personal level Organizational
(P-triad) level (O-triad)
1 - weak 1 - weak
2 - weak 2 - dangerous
3 - weak 3 - good
4 - weak 4 - weak
Performance Satisfaction Commitment Trust Respect Or&:ﬁ 'g:'"onal
1 - rigid 1-sometimes | 1-digressive | 1 - occasional 1 - forcible 1 pleasa!;rlwl
2 - incorrect measurement 2 - frequent 2 - always 2 - bilateral 2-hierarchical | " superficial
3 - incorrect measurement 3 - frequent 3 - always 3 - bilateral 3 - bilateral 3 - pleasant
4 - incorrect measurement | 4 - sometimes | 4 - digressive 4 - bilateral 4 - hierarchical i-
pleasant
Figure 5

Conceptual model with cases anduesd

As we can see in the first case, the trust of the manual worker in the company was
Accor di
company news, information and circumstances. The performance he assessed was
less aligned wittpersonal performance indicatoes)d was assessed solely on the

occasi

basis of his measurable performance, therefork e

onal

her e.

Hi

S personal

ng t

0] t he

performance

c o mmi tbred mtg iiss

the organization. In terms f

satisfaction

, It

wa s

ntervi ew,

val ue
il geraessasni
onl

“

y S

and according to its assessment, the respect experienced in the organization was

“forcib

| e Based

on

t he

tabl e

of

gi ven &

detail in a similar way to the first. lkase the system cannot interpret or work with
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a particular rule, a new rule must be defined for it. The graph of the model with
values makes the result of our conceptual model transparent to us.

With the help of the intelligent information technology syst we have the
opportunity to examine and if it is necessary to review those inferences, which
were generated as conclusions by our-h@leed system from the coded answers
of the expert. The complex rules created by the intelligent system are shown in
Figure 6 and Figure 7 fdroth personalevel rules and organizationkdvel rules.

P File Edit View Search Knowledge Management Window Help
D[ (=22 2| % @@« @]t Slele| &2 Kivke| 2% [ -

& Anrihutesl. Cases I # Rule Based Graph 4 Rules of Personal level [... |"K Case Based Graph]

| [Performance Satisfaction Commitment Personal level (P-triad)
incorrect measurement * not at all / not typical dangerous
* never .. digressive dangerous
incorrect measurement never * dangerous
rigid .. never always weak
incorrect measurement sometimes .. digressive .. weak
rigid .. sometimes .. not at all / not typical weak
.. rigid sometimes  digressive .. weak
Jﬂexible sometimes .. digressive .. good
rigid .. frequent digressive .. good

Figure 6
Rules of personal level

It can be clearly seen from the two figures that the system processed answers that
presumably processed reasonable, rational, consisterghtsoand answeras we
did not receive anyegativefeedback from the systeand the attributes use all
values in the model.

P File Edit View Search Knowledge Management Window Help

D|@|E|@[2| 2| % |R(@] || |2 QOS] 1[4 NIFHK|6] 2% [k -]

& Attributes | B Cases | # Rule Based Graph & Rules of Organizational I... |‘! Case Based Graph |

|Respect | hierarchical | forcible bilateral
Organizational well-being  Trust
factious incorrect measurement  dangerous weak
factious occasional dangerous weak 5
factious | bilateral [weak S weak weak ..
superficial incorrect measurement  dangerous weak :
superficial occasional dangerous weak
superficial bilateral dangerous ® weak weak
pleasant incorrect measurement weak weak 2
pleasant occasional weak weak weak
pleasant bilateral weak weak good

Figure 7

Rules of organizational level
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Among the rules, the system is able to create complex rules, which are based on

If we assign a value to each attribute that does not conform to the ambiguous

formal logic , system dr aws

faces"”

error. Basically, these cases can be traced back to two typical problems. One

t he

n

t hi

S case, we ne

ed to

at t e Andicating

t o

revi

possible reason is thtéhe answer to the given question or concept was incorrectly
coded by the expert, in which case the value must be specified for the given

attribute. Another possible reason of the fault can be that the given answers of the

employee to the asked questiavare not consistent.

2] File Edit View Search Knowledge Management Window Help

D[ Q| @2 22|06 o

|18 olele| »147| N[F5xe| 2| [ox ]

& Attributes | B® Cases| # Rule Based Graph % Rules of Organizational I... |4} Case Based Graph|

|Respect [hierarchical | forcible bilateral
Organizational well-being | Trust
factious incorrect measurement  dangerous weak
factious occasional dangerous weak
factious bilateral dangerous *
superficial incorrect measurement  dangerous .. weak
superficial | occasional |dangerous .. weak
superficial bilateral dangerous  *
pleasant incorrect measurement weak weak
pleasant occasional .. weak weak weak
pleasant bilateral weak weak .. good

Figure 8
Error message about a system rule conflict

the given answers. The monitoring of which can be a great help in a company's
decisionmaking procesand can indicate the points and problem areas that need
more attention during the daily business.

ngile Edit View Search Knowledge Management Window Help

|4 [®@] of

The system also marks separately the points that are irrelevant to the user of the
evaluation in terms of the final result. Thesddgeor intersections are marked
t h wox N

D|=|3[22
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b33
Eitd
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dangerous
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good
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If Personalt r i ad i s rSewmedeOkganizationalwoad is “dangerous
Empl oyee turnover is “frequent” From t hi

(weak) of the Personaiad gives the least favorable value to the Employee

turnover. Following this path, we can also readdtieer complex rules, but now

we present only the last rule, which shows a completely different reasoning at the

most favorable outcome than what it showed. The last complex rule is read so that

if Personat ri ad is “good®rarmd Oasrg dwezaakd”i onawé ge
the best result. If wgo back to the complex rule in the third row, we can see that

it gives the same result as the fourth row.

Conclusions

As a result of our research, we expect that with the improved version of this initial
model, wewill be able to validate situations from different behaviors that can help
us identify situations and critical points that may be important to an organization
or company. By creating, applying, and identifying these models, we can identify
situations thatequire intervention more easily and quickly, and our effectiveness
can increase as a result. The model can be used to identify and avoid situations
that can lead to employee turnover with high certainty, so the identification of it
can also play a strategole in the life of a company.

In our research, we have also formulated numerous limitations. We do not address
the question of the I evel, which | evel of
can be acceptable. Thus, the model does not give a valuag¢atdgn the basis of

the recognition of situations and behaviors. Furthermore, the scope of the model
was delimited. We deal only and exclusively with work environments and
companies as cases to be investigated, which operate as production companies and
enploy manual workers. We excluded the intellectual workers of the companies
from the analysis, because presumably their performance measurement system
works differently and the nature of the tasks to be performed is different from the
manual workers, therefe the model would not fully reflect the reality, and in this
case we could draw erroneous conclusions from them.
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