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A NEW METHOD OF JOB EVALUATION

Wiktor ADAMUS"

Abstract

Job within organization can be discussed in the éxdndf its quantity possible to do, quality re-
sulting from its difficulty level and effect acheéeivby the employee that is effects of his work. To
measure job from a quantitative point of view wewsek norms as a function of time standards, pro-
ducts quantity or service level.

It is much more difficult to measure qualitativés jparameters than measuring quantity of job
and its effects. In the literature we know severahwgs to job evaluation. However, none of them de-
termines precisely the value of individual job ession within organization. The paper aims to
develop a new method to measure and assess qualifsdrameters of job in a simple, transparent,
universal and timeless way. When evaluating a gigature, factor, object, subject we weight various
quality and quantity criteria relative to an accegtpattern or value in a given organization, societ
or culture.

Weight (priorities) determined based on comparisdesignate relative value of a comparative
factor. Building a system of job evaluation in trganization 7. synthetic criteria were taken: kno-
wledge, experience, wisdom, psychological and phlysitart, intellectual effort, responsibility and
cooperation. Each synthetic criterion was givenwa &nalytical criteria, which in turn was assigned a
verbal, adjective level of intensity. To solve pneblem we used a multicriterial problem solution-me
thod AHP (Analytic Hierarchy Process). By pairwisemparison of each synthetic criteria (on a
verbal scale) in relation to job quality in the $@a fundamental scale we arrived a weight compari-
son matrix (priorities) within the range [> 0, <1]A sum of weights from comparisons of all synthetic
criteria is equal to one. Next, the same scale wasl dsr comparisons of analytical criteria (sub-
criteria) and their values in relation to particulaynthetic criteria. Each analytical criterion wag-
ven weight (priority) resulting from comparisonseithtotal sum for each synthetic criterion is also
equal to one. Next, each analytical sub-criteriorthie system of work quality assessment was assi-
gned adjectival level of intensity, also in a nuiter scale calculated from a matrix of verbal
adjectival comparison scale. The sum of those weigtdlso equal to 1.

Our method differs form all its predecessors byftwt that a final weight (priority) for a given
analytical factor is a multiplicative value transfimg values from synthetic criteria onto analytica
those in turn into point assessments. Certain irgpethdencies between factors examined are not li-
near, just like in a real world.

Number of points for each work position is calculatsdollows:

WS: kZ;l-(Pﬁxpau XNauk)

* Wiktor ADAMUS (wiktor.adamus@uj.edu.pl), PhD Eng., head of thar@itative Methods Unit at the So-
cial Management and Communication Department of#ugellonian University, Poland.
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where:

WSi — point value of i-position,

Psi - weight (priority) of j-synthetic criterion,

Paij ~ weight (priority) of j—analytical criterion,

Naijk — weight (priority) k-intensity in j-analytical cation.

Having all the numerical values for all synthetimalytical criteria and analytical intensity sub-
criteria, we calculated point values of hundredgo$sible work positions in various enterprises. All
those values were aggregated in matrices (tabld®.mMethod developed has a universal value in the
sense, that with its use the job that can be vatsdbe directly manufacturing (service) as well as
indirect — managerial or administrative. Moreovércan be used in various organizations, cultures,
societies or states.

The method is well grounded in cognitive psycholagplied mathematics and computer scien-
ce.
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Introduction

Job evaluation is a crucial point in human resosimm@nagement. The aim of human
resources management is linking employees with theik results which should met in or-
der for an organization to fulfill its tasks. Thyeb evaluation occurs as an irreplaceable
factor that enables management through learningnéicessary values. Enhancing the effi-
ciency of a company depends on various endogermligxogenous factors. Job evaluation
may be the aspect that tips the scales in your etitign’s favor. The evaluation itself is an
analysis and assessment of requirements aimingladtion of job quality.

The results of job evaluation are used in humaouges management, particularly in
creating remuneration systems, i.e. decision magiogess concerning the differences be-
tween payments for different jobs. Many job evahratmethods have been developed in the
previous century. Yet none of them defines diretitly relative value of given job posts
within an organization. The aim of this articledswork out anew methodmeasuring qual-
ity features of jobs in a simple, transparent, arsal and timeless way.

The method itself is a development of the concaptsremarks of authors specializing
in the field of job evaluation, as well as of pieat experiences and implementation of
modern knowledge coming from cognitive psycholdgghavioral patterns in organizations
and applied mathematics, including multi-criterecigion support.

The additional cause for reexamining the issuestivagact that the most popular job
evaluation methods (analytical point ranking) dit nhange much since the beginning of
the 20th century, when they were established.
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1. The Essence of Job Evaluation

Job evaluation is a technique used to measureuhktygfeatures of work. M. Arm-
strong describes job evaluation as a “systematicgss of determining the relative value of
different job posts within an organization”. Manyethods that enable its measurement
process have been established (see Table 1). Timeissae is that the measured analytic
criteria within the synthetic criteria were assidrte arbitral point values, for which there
was often no logical explanation offered.

Table 1. Characteristics

of chosen job evaluatie@thads

Method Name

Characteristics

Merits

Flaws

Ranking job posts

A summary method based on rank-
ing job posts from the hardest to
the easiest ones

- Easy to use
- Easily understood by the employees

- No definition of a model

- The least accurate

- Does not measure the dif-
ficulty of a job

- Hard to explain

Classifying job posts

A summary method based on
grouping job posts into homoge-

- Easy to use
- Easily understood by the employees

- Subjective in character
- Hard in creating good job

nous classes (categories); the jobs descriptions
are then compared to a model - Does not measure the dif-
ficulty of a job

Comparing factors

An analytical method based on de-
termining the right hierarchy of job
posts regardless of level of job dif-
ficulty

- Universal - it can be used in different
organizations

- Difficult in appropriate se-
lection of key job posts
- Subjective in character

Analytical point ranking

Methods based on determining the
level of job difficulty on the basis of]
analysis of previously described
criteria and comparing them to the
scale; a given number of points is
attributed to each criterion

- Easy in evaluating and describing the
differences between posts

- Takes into account more factors influ-
encing the difficulty level of a job post

- Gives the evaluator defined evaluation
criteria

- Guarantees a flexible relation between
work and remuneration

- Its creation, implementa-
tion and application is
complicated

- It requires a great deal of
knowledge on occupations,
posts, tasks etc. from the
people creating the remu-
neration systems

- Surface objectivity — giving
points to criteria is based on
subjective evaluation

- Difficulty in explaining the
difference between various
levels of established criteria

Bedaux's Method, Ch.
Bedaux (1916)

An analytical method based on
point evaluation of requirements for
various jobs carried out by employ-
ees

- Takes into account more factors influ-
encing the difficulty level of a job post

- Laborious

- It requires a great deal of
knowledge on occupations,
posts, tasks etc. from the
people creating the remu-
neration systems

Hay Guide Chart and
Profile Method (E.N. Hay)
(www. Haygroup.com)

An analytical point ranking method
based on three synthetic criteria:
know-how, problem solving and
accountability, which were ex-
tended by analytical and
fragmentary criteria — all to enable
examining job features in terms of
their difficulty

- Mostly used in case of managerial
posts evaluation

- Constantly developed and modified by
consultants of Hay Group, based on
experience from over 40 countries
worldwide

- Aimed at evaluating non-
production jobs

- It is difficult in comprehen-
sion for the employees

Scheme of Geneva, In-
ternational Labor

A method unifying different, practi-
cal criteria of job evaluation

- The basis for many job evaluation me-
thods, especially in industrial companies

- Used to evaluate difficulty
for blue-collar posts
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Organization (ILO) (1950)

dividing them into synthetic and
analytical ones

Universal Method of Job
Evaluation (UMEWAP)

Point ranking method referring di-
rectly to the Scheme of Geneva; it
uses for synthetic criteria

- Universal — used for evaluation of ma-
nagerial and executive posts in all
branches of economy

- Laborious

- In case of lack of inde-
pendence in organization, it
may cause erroneous eval-
uation by inflating value of
work or faking the whole
process

National Joint Council

(NJC) (1997)

Job evaluation for blue-collar work-
ers and administrative staff based
on 13 synthetic criteria

- Only one evaluation criterion is used to
assess the know-how really needed to
perform tasks on a given post

- No analytical criteria
- Comparable range of in-
teraction of all 13 criteria

Questionnaire Job Evalu-
ation (AWP, AWP-N,
AWP-2BIS)

Point ranking method based on the
Scheme of Geneva referring di-
rectly to the UMEWAP method

- Easy to use
- Greater differentiation in point ranking
of posts

- Laborious
- Encourages omitting job
descriptions

Market-based job evalua-
tion

A method based on evaluation of
pay rates in comparison with the
market pay rates for similar job
posts

- The job is paid as much, as the market
is willing to pay for it

- Does not take into account
that values of posts in one
organization may differ from
values in other organiza-

tions

- Difficulty in acquiring in-
formation about pay rates
on the market

Source: Personal study

Job evaluation methods are covered in about eva@oi bn human resources manage-
ment, e.g. [Armstrong 2005, Banfield, Kay 2008, Krdudwiczyhski 2006, Rostowski
2003]. Details on individual job evaluation methaday be found in works of [Armstrong
et al. 2008, Borkowska 2006, Juchnowicz, Sienkiev#@006, Martyniak 1998, Poels 2000,
Wartcsciowanie stanowisk pracy... 2008]

People, even these having the appropriate expestis&known to be poor at estimating
and comparing objects of similar value. Scales wsitheral extremes and distant levels,
sometimes even differentiated by description omg){as are reasonable for qualitative, as
well as criteria primarily measured quantitativelhe limitations in human estimation and
comparison abilities in terms of multiple criterray lead to inconsistencies in evaluation or
oversimplification of rules, which will omit the ehr aspects of each model of job evalua-
tion.

For instance, in research conducted by specialidts, evaluated job applicants, it oc-
curred their evaluations were similar when theyduaescale with small number of verbal
marks and more differentiated when they used aitqtiaé scale from 1 to 10 [Moshkovich
et al. 2005].

Number of compared elemerits’ should be in the (5-9) bracket. The range was de-
termined by the so-calledllagical Number 7, i.e. 7+/-2 [G. Miller 1956]. With a larger
number of compared criteria, there is a higher dslkerroneous opinions and conclusions.
This means that human mind cannot comprehend arlatgmber of variables and compare
them in a correct manner. These facts were repgatedfirmed by psychological research
[Blumenthal 1977, Miller 1956, Tversky 1971, Larsh1984, Larichev, Moshkovich, Re-
brik 1998]

Problems with using accurate quantitative estimfitan the decision-makers may be
overcome by using information preferential to aegivdecision-maker (e.g. “presumably”,
“definitely” etc.)
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Verbal descriptions arranged in terms of diffedentls, and not numerical values not
only make the decision-makers more comfortable whir assessments, but also should
lead to achieving more stable, clear-cut resukémplie prefer to use verbal communication
than quantitative statements. Words are receiveihtieylocutors as more flexible and less
precise; therefore they fit the description of vagwinions. |. Erev i B. Cohen found that
making people use quantitative phrases, statenmenisnclear situations, when it is only
possible to differentiate between a few levelsrabability, may lead to confusing estimates
[Erev, Cohen 1990].

The research have shown tliatantitative assessmenand comparison of different
objects is more difficult for people than making ttame mental effort with usimalita-
tive tools for expressing one’s preferences [Moshkowtial. 2005]. Therefore in our job
evaluation method we will use scales based on Vedsriptions, which after their quanti-
fication (scaling) will provide a quantitative aspéor criteria in job evaluation models. The
number of synthetic, as well as analytical andrfragtary criteria will not in any circum-
stances exceed 7, as in the proposed method.

2. Steps (phases) in the measurement method of quative features of jobs

In job evaluation, the following phases are proplose

1) Introducing the problem — developing a new methbdeasuring quality features of
jobs (job evaluation) in a simple, transparentyarsal and timeless way,

2) Identifying the main aim — a relative assessmefplofposts in an organization,

3) Knowing the exterior and interior factors determmthe value of job posts,

4) Establishing a multi-level structure of a problemthie form of a hierarchical tree, the
main, the main criteria (synthetic), sub-criterendlytical criteria) and degrees of
intensity of each analytical criterion (Fig. 1),

5) Determining the dominance (preferences) of synthetiteria by comparing in pairs
(each one with each one) their importance (verpalions) with reference to job value
based on the fundamental preference scale of Ty §eable 2),
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JOB EVALUATION
Main goal {JOB QUALITY ASSESSMENT)
= .l . -
Main criteria (synthetic)
Know-how Experience Wisdom Physical and Intellectual ef- Responsibili- Cooperation
and skill mental effort fort ties
T T T
| Sub-criteria (analytical crileria) |
Education MNo-experience R"m"}l‘;“ﬂ of Energy Creativity Taking Mobility
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hnow-how ence EHperlence tion
Interpersonal Complex Rﬂ@mﬂ’ﬁe of Dexterity Resourcefull- Finances otivation

skills worl ness

Ivlaragerial Complicated Intellectual free- Frecision Emnotionality and Property Megotations

skills and com- work dom and stress
petence independence
Leadership skills High technology 7 Reﬂ?:;thﬁor ome’s ovm Waork environ- Adrn attainabil- Moral values Tact and di-
ili ure” dignity .
and abilities tnent ity plomacy
Finmeering and vision- Production, Ser- Aowrareness of basic
oy Imagingion wices, arketing values
|- =
/)/

Value uf the
1stjob post

Value of the
2nd job post

Value of the Nth
job post

Source: Personal study

Figure no. 1. Hierarchical structure of job evaluaton
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Table 3. The 9-point scale for pairwise comparisons

Importance
Preference Definition Explanation
Likehood
1 Equal importance / preference  Two elements contribute equally to the goal / parent
/ likehood element
3 Weak dominance Experience or judgment slightly favors one element
over another
5 Strong dominance Experience or judgment strongly favors one element
over another
Demonstrated (very strong) Experience or judgment strongly vely’strong(y favor_s
7 domi one element over another (an element’s dominance is
ominance . ;
demonstrated in practice)
9 Absolute dominance 7_'he evidence favoring an'elernent over another is af-
firmed to the highest possible order
2,4,6,8 Intermediate values Further subdivision or compromise is needed
If activity i has one of the
above nonzero numbers as-
Reciprocals of the  signed to it when compared . o _
above with activity j, then j has recip- 6. Ifxis 5 times y, then y = x/5
rocal value when compared
with .
Rationals Rations arising from the scale If consistency were to be forced by obtaining n nu-

merical values to span the matrix

Source: Saaty, 2001

The person comparing the criteria is to answestaofi questions, such as: which of the

synthetic criteria for the evaluator (specialig)more important in terms of job value

(quality), and which of the analytical criteria @mportant when it comes to a given syn-
thetic criterion, as well as how much more impartare they on a scale from total balance
to total advantage. The task of the evaluator im&ok in pairs, by using the table, the pref-

erence fordomination (advantage) criteria of one criterion over anothera verbal scale
choosing from weak, strong, extremely strong amal tdvantage.

If one of the criteria has an advantage over amathe in terms of comparison (a case
of equivalence of both criteria in evaluation df jguality), the evaluators (specialists) mark

equal domination of criteria (no advantage), descritiimg fact in the table dbalance”.

The comparisons are done by experts, researchgpgcialists in the field of human

resources management, practitioners — human resoaranagers, company directors,

6) Determining in the hierarchy preferences of anedyftcriteria through comparison in
pairs of their importance juxtaposed to the valofesach synthetic criterion, using the

fundamental preference scale of T. Saaty,
7) Determining the verbal level of intensity of eachalgtical criterion in order to
establish multi-level partial criteria of job evation,

8) Quantification of verbal opinions on importance aafmparison of synthetic criteria

based on the fundamental preference scale of Ty.S@aantities should beelatively

stable,

9) Quantification of verbal opinions on importancecoimparison of analytical criteria.

These quantities should be atetatively stable,
10) Quantification of adjectival, verbal degrees o&imgity for analytical criteria,

521



522 Wictor ADAMUS

11) Determining “local” priorities (weights) in the [>&1] bracket for each synthetieS
and analytical P, criterion through normalization of own vectors rfrothe
ij

comparison matrix. The determined weights for imdiial criteria prove their
importance in job evaluation,

12) Determining numerical prioritie:t\lain for each fragmentary criterion (intensity degree
Ul

of analytical criteria). These quantitigary, depending on individual organizations,
job posts, time and other internal and externabfac

13) Determining the conformity rate CR (verbal consiste of comparison in pairs) of
synthetic, analytical and fragmentary criteria efgcees of intensity. The acceptable
limit of error for opinions should not exceed 10%is not acceptable for it to be
higher. Similarly, 100% consistency in comparis¢@R=0) should not be tolerated. If
one is sticking obstinately to his/her convictioitsmeans there is no possibility to
change his/her opinion. Yet by acquiring knowledmed new experiences, it is
common to change one’s views and see issues iwasoenetimes better way. In this
way opinions are bound to change,

14) Determining theglobal priority for each analytical criterion on the bm%f the
following formula:

P, =P, xP,

9ij
where: Pg“_ —global weight (priority) of j-analytical criterion in congpison with

i-synthetic criterion,

PS — weight (priority) i-synthetic criterion,

Pa,“_ — local weight (priority) of j-analytical criterion in coparison with i-

synthetic criterion,
The size of global priority results in a percentggleare” of a given sub-criterion in the
total evaluation of a job post,

15) A description and analysis of jobs including qualftlifficulty) evaluation criteria
expressed by a verbal, adjectival degree of intgrmdi each analytical criterion. The
task of the person describing a post isebal objective assessment in a three or five-
degree adjectival scale of analytical criteriamsigy attributed to a given job post,

16) Determining the number of points for each job byanseof the following formula:

W, =>" (P, xN,, x10009
j=

where: WSi — point value of i-position,
Pg — global weight (priority) of j-analytical criterion in com-

ij
parison with i-synthetic criterion,
Naqjk — weight (priority) k-intensity in j-analytical cetion and
i-synthetic criterion,
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10000 — conversion rate changing fractions integral numbers
for better response of an evaluated job post byethployees of
an organization,
17) Estimating financial value in the domestic currermfya given value in a given
company and to a point in job evaluatignThese quantities are variable,
18) Establishing fiscal value of each job posts onttasis of the following formula:

Vi =W, xR
where: Vi, - financial value of i-job,
WS — point value of i-job,

P — financial value of a single point in job evaloat

19) Determining rating matrixes (tables) for all jobsp®in an organization,
20) Establishing a fundamental pay scale in an orgéiniza

3. Hierarchy of job evaluation issues

A decision-maker, who is naturally interested ie tlesults, may also want to control
the whole process by choosing the experts or inflirgy the rules behind decisions. Such
issues may be solved by multi-criteria methods exfiglon support. In this case to solve a
given problem the multi-criteria method of decisisupport — Analytic Hierarchy Process
(AHP) [T. Saaty, 2006] was introduced.

The following criteria are usually listed for jobauation methods:
 Skills (know-how, experience, job complexity),
» Responsibility (for people, for moral values, fangjible property),
» Problem solving (knowledge and intellectual proesssital for solving problems
effectively),
* Work conditions,
» Decision-making and powers on a given post,
» Communication and contrariness,
» Competence of employees.

In this method, the system of values for job pesis based on 7 main (synthetic) cri-
teria: know-how and abilities, experience, wisdghysical and mental effort, intellectual
effort, responsibility, cooperation (see Fig.1).

4. Quantification of verbal opinions

Each synthetic criterion was assigned with a fetraiteria — analytical criteria (see
Fig. 1). Each analytical criterion was given inrtadjectival, verbal degrees of intensity.

Every person takes dozens of decisions each dasidmying different criteria in the
choice of alternatives fulfilling a set of desiraldffects. The decision is a choice of one of
the alternatives which according to the evaluatilfills in an optimal way the aims of the
decision. Making choices and taking decisions is ohthe basic human activities. The im-
portance, dominance, preference of different datar realization of the main aim (taken
decision) is described on the basis of compariagueirs of each and every criterion [Ada-
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mus, Geda 2005]. These comparisons are done on the b&dieowledge, experience,
competence, wisdom and responsibility, as wellnastions.

By comparing the importance of each synthetic Gdtein the fundamental compari-
son scale of T. Saaty (see Table 2) to job qudilim the matrix of comparisons a point
evaluation of criteria equaling 1 was achieved.

Each synthetic criterion was related to analytaréteria. Their importance was com-
pared on the T. Saaty’s scale. Each of the analytigteria (sub-criteria) was assigned a
weight (priority), which total sum for each criteni is one. Thesquantities were estab-
lished as relatively constantNext to each sub-criterion (analytical criteriam)}the quality
evaluation a degree of intensity was assigned.

Intensities — point weights of fragmentary critea&signed to the appropriate analytical
criteria mayvary, as they depend on e.g.:

« the size of a company,

« the type of production or service,

» the number of posts for evaluation,

» the complexity of jobs,

« the time window in which the posts are evaluated,
» other evaluation factors.

Given the above-mentioned determinants, this meéstablished initially two types of
adjectival scales: A — a three-point one (see Tapknd B — a five-point one (see Table 4).

By paired comparison of verbal evaluations in tinedmental comparison scale of T.
Saaty, both verbal scales were assigned numeriegjhis (priorities). In both adjectival
scales there were several degrees of intensitgrfalytical criteria (see Tables 3 and 4).

Weights (numerical priorities) for different verbaaluations were presented respec-
tively in Tables 3 and 4. We suggest using 5-degeades in companies with greater
diversity of job posts. 3-point scales are preferdbr companies which have relatively low
job and task diversity. Furthermore, both 3-poimil &-point scales were assigned with di-
versified degrees of intensity. Analytical critedélesser complexity are in need of lower
numerical scale range, and conversely criteriarefigr complexity should have high range
of numerical scales. For example, synthetic catéor know-how and skills are based on
adjectival scales of greater numerical range: 01b08.0637 in the 3-point scale and 0.048
to 0.473 in the 5-point scale. This assumptiondeaadassigning a disproportionately higher
number of points to job posts which are higher igiveen organization in comparison with
low-hierarchy posts.

The methodic feature of the analytical key in timisthod distinguishing it from other
techniques of job evaluation is the increase of enical values of analytical evaluations in
comparison with verbal evaluations according toahalytical form of an exponential func-
tion in the following form:

Yi :ao a1X| gi
with the below restrictions applied on parameters:
0,>0,0,>0,0,%#1
where: Y — numerical values of verbal evaluations,
0o, 0; — model parameters,
X — quantified verbal evaluations
€ — random deviation
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The idea behind this method is exponential incredseumerical values of analytic
values (intensity) in comparison with verbal evéilias. The aim of such action is to cause
a strong, healthy competition between employees @ompany working on different job
posts. A post higher in the hierarchy of a compeaigited to an analytic criterion is “re-
warded” with higher exponential priority (weighthca numerical intensity of the criterion.
However, it is notdirectly proportional to verbal evaluation. For example professional
education (Pi = 0.072) in comparison with vocatlanze (Pi = 0.048) needs less intellectual
effort than higher education (Pi = 0.473) in conmxar with vocational one (Pi = 0.072). It
seems to be obvious, but has not been really teflédn previous methods of job evaluation.
An educated, experienced employee makes a greattitation than an inexperienced one,

thus the non-linear “bonus” for the best employieean organization.

Table 6. Example of numerical estimation on impue&aof verbal evaluation on a 5-point scale

Verbal intensity Very high High Average Small Very small Pi
(priority)

Very high 1 2 3 4 5 0.4174

High Y 1 2 3 4 0.2634
Average 13 Y 1 2 3 0.1602

Small Ya 13 Y 1 2 0.0975

Very small 115 Y 113 Y 1 0.0615

Total 1.0000

Source: personal study C.R. =0.015
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Figure no. 2. Numerical importance of evaluationsdr a 5-point scale

Source: personal study
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5. An integrated job evaluation system

After choosing the main categories along with stdgaries for job evaluation in an
organization. The paired criteria concern all poissjob posts in a given organization or job
posts in a homogenous group of organizations evifservice.

Verbal comparison of criteria may be done by usirgpecially designed table to mark
the domination of individual criteria.

Such comparisons were made for all synthetic, dicalyand fragmentary criteria.
Verbal evaluations were changed into numerical gopsion quantification) by using the
fundamental comparison scale of T. Saaty (see Thble

The calculations of numerical priorities for cri,eand CR conformity rates were done
by using a computer program entitlestpert Choice The numerical priorities (weighs) of
all criteria and CR conformity rates are preseiretiable 8 below.

Table 8. An integrated job evaluation system, nicakpriorities for criteria (examples)

Main criteria (syn- | Sub-criteria (analytical | Sub-criteria and their | Verbal inten- | Numerical priorities of sub-
thetic) and their criteria) and their local global priorities sity of the iteria intensity N
priorities (weights) priorities (weights) P =P xP sub-criteria criteria intensity Sjjk
Jjj S al;
P, Pallij
Definitely  be- N. = 0048
low 11 !
Know-how and skill requirements
- Below require- =
Pﬁ 0335 Education P. =0138 |ments Nauz 0072
CR=002 P, =0411 o According I N =144
aly ’ requirements ags ’
Above re- —
quirements Nﬂm =0,263
Definitely N =0473
above require-| = @15 !
ments
Low N, . =0,062
Below average —
Professional know-how P =0063 Nam =0,097
— g !
Pa|12 =0,188 12 Average N o =0160
Above average N. =0263
Q124 !
Exceptional N. =0417
825
Basi N, =0163
Interpersonal skills Important N =0.297
P, =0087 |P, =0029 _ B
13 Gz Essential N =0540
Q33 !
Low N, =0048
Managerial ~ skills  and Below  stan- —
competence dards Nam =0,072
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Main criteria (syn- | Sub-criteria (analytical | Sub-criteria and their | Verbal inten- | Numerical priorities of sub-
thetic) and their criteria) and their local global priorities sity of the iteria intensity N
priorities (weights) priorities (weights) P =P xP sub-criteria criteria intensity Sjjk
P 9;j S aly
5 al;
— — According  to —
Palu - 0’141 P914 - 0'047 standards Na143 - 0'144
Above  stan- —
dards N3144 B 0'263
Excellent —
N, =0473
Low —
Leadership skills and abili- P =0058 Nalsl =0,062
) — 915 ! Below average -
ties Pa|15 - 0,173 g Na152 = 0,097
Average —
N,_ =0160
Above average —
N,_ =0263
Exceptional —
xceptional N61155 =0,417
Poor —
Experience Nazn =0163
— No-experience work — A —
R, =0202 T oo |Fe 0012 P IN, =0207
aly — 1 Great —
CR=0.02 N,  =0540
General experience P = 0’020 Poor N - 0’10 5
Pal — 0’097 922 - 8221
22 verage N61222 =0,258
Great N{31223 - 0,637
Complex work P = 0,032 Basic N - 0,163
Pa|23 =0160 e Important =
N, =0297
Essential N o =0,540
Basic N, =0163
Complicated work P. =0,053 Important N =0.297
Pﬂ'z4 =0.263 - Essential = '
N,,. =0540
Low N, =0,048
251
Bel tan- —
High technology d:rg:v "IN sy 0072
= According  to —
Palzs 0,419 Pg =0,085 standards Na253 =0144
% Above  stan- —
dards N'3254 B 0’263
Excellent —
N, =0473
Wisdom Poor —
Responsible use of know- Na3u - 0’105
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Main criteria (syn- | Sub-criteria (analytical | Sub-criteria and their | Verbal inten- | Numerical priorities of sub-
thetic) and their criteria) and their local global priorities sity of the iteria intensity N
priorities (weights) priorities (weights) P =P xP sub-criteria criteria intensity Sjjk
Pﬁ al; X ) o
P, =0047 | _ AversgeIN,  =0,258
CR=005 Fa, =0511 Py, =0024 Great N =0637
P —
Responsible use of ex- o Na321 B 0’105
perience P =0010 [|Average N =0.258
- Oa2 ! A322 !
P, =0217 — o6
P —
Responsible use of infor- > Na331 B 0’105
mation Average N W = 0,258
P, =0127 |P, =0006 | __ N Toea
Basi —
Intellectual freedom and e Na341 =0163
independence P. =0004 [Important N =0.297
_ O34 ! Azgp !
Pa'34 =0073 Essential N =0540
Basi —
Respect for one’s own and e Na351 B 0’163
others’ dignity P. =0.003 |Important N =0297
- Oss ! 3352 !
Pa'35 =0071 Essential N =0540
E)r:tysical and mental ef- Low Naji - 0,163
P,=0059 [T . |R,=0021 P [N, =0207
CR=0.05 aly — High N. =0540
Low N, =0163
Initiative - Average -
e go7g | P = 0005 N,  =0,297
aly, ' High N W= 0,540
Low N,_ =0163
Dexterity P =0007 [|Average N =0297
= Y43 ! A3, )
Pal43 0121 High N o = 0,540
Low N, =0163
Precision — Average —
P, =0010 9 N, =0297
- Yas A4 !
Pal44 0173 High N W = 0,540
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Main criteria (syn- | Sub-criteria (analytical | Sub-criteria and their | Verbal inten- | Numerical priorities of sub-
thetic) and their criteria) and their local global priorities sity of the iteria intensity N
priorities (weights) priorities (weights) P =P xP sub-criteria el Sjjk
Pﬁ alij X ) alij
Below average N s - 0,163
Work environment — Average —
P, =0,016 9 N, =0297
— 9a5 352 !
F’a|45 =0,266 Above average N'51453 =0,540
Intellectual effort Poor N oy = 0,105
Pss =0190 Creativity P. =0,038 Average N " =0,258
CR=0.03 Pal =0,201 Os1 351, !
51 Great N.3513 = 0,637
Innovation oo N 8521 =0105
Pa|52 = 0’152 Pgsz = 0'029 Arerege Naszz - 0'258
Great Na523 o 0'637
Poor N, =0105
Resourcefulness — Average —
P, =0,061 9 N, =0258
Pal53 = 0’323 - Great =
N, =0637
Below average N oo - 0,163
Emotionality and stress P. =0.008 [|Average N =0297
- G54 ! 3542 !
Pal54 =0,042 Above average Na543 =0,540
Low N, =0163
Aim attainability P = 0,036 Average N =0297
P, =091 o - e
9 N, =0540
P j—
Pioneering and visionary > Nﬁssl B 0’105
imagination P. =0017 |Good N. =0258
— Os6 ! 3562 !
F’a|56 = 0,091 Excellent N'51563 =0,637
Responsibilities Poor N =0105
— 311 !
PSB =0106 Taking decisions Average N =0.258
CR=0.04 p'51I61 =0145 Pgﬁl =0,015 gy
Great Na613 = 0,637
Poor N,,, =0105
Peopl - -
ople P,, =0036 [Neree N =0258
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Main criteria (syn- | Sub-criteria (analytical | Sub-criteria and their | Verbal inten- | Numerical priorities of sub-
thetic) and their criteria) and their local global priorities sity of the iteria intensity N
priorities (weights) priorities (weights) P =P xP | sub-criteria el Sjjk
F)ﬁ alij glj S ij
P, =0336 Great N,  =0637
Below average N =0163
3531 !
Finances Average N =0297
P, =0082 |P, =0009 fo
63 63 Above average N. =0540
3533 !
L —
Property o N Bou1 0163
P,,=0086 |P, =0009 @ N =0297
High N, =0540
L —
Moral values > Naﬁsl =0163
P, =0069 [P, =0007 [Fe=® [N =0297
High N, _ =0540
Low N, =0163
E:t)ig;cﬁon, Services, Mar- Pges =0,030 Average Naﬁsz =0,297
P, =0282 High N, =0540
Cooperation Poor N =0105
P, =00162 P N""m — O’ >c8
CR=0.03 Mobility P — o 018 ay, 1
P, =0288 o Greet N, =0,637
Poor N, =0105
Communication = Average -
P, =0016 9 N, =0,258
P, =0258 | °
" Great N, =0637
P —
Motivation > N am 0105
P,,=0164 |P, =0010 [e@e N =0,258
Great N, =0637
P —
Negotiations o N au 0105
P,,=0109 |P, =0007 [e@e N =0,258
Great N, =0637
Basic N, =0163
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Main criteria (syn- | Sub-criteria (analytical | Sub-criteria and their | Verbal inten- | Numerical priorities of sub-
thetic) and their criteria) and their local global priorities sity of the criteria intensity N
priorities (weights) priorities (weights) P =P xP sub-criteria ferfa l ity Sjjk
9j § al;
Py Pallij
Tact and diplomacy - Important -
B P, =0,004 N, =0297
Pa'7s =0072 Essential
N, =0540
Basic —
Awareness of basic values N aer 0163
- Important -
Py, =009 | o N, =0,297
9 Essential N =0540
3763 !

Source: personal study

When analyzing Table 8 above, it is clear that éhisr agreat diversity between
weights of main criteria (synthetic), as well ab-guiteria (analytic criteria).

By comparing in pairs synthetic criteria, we havevad at range of weights from
0.047 (Wisdom) to 0.336 (Know-how and skills). Cénformity rate for comparisons was
established between 0.02 and 0.07. According teebemmendations of T. Saaty, the crea-
tor of AHP, these values were inside the errortBmiVeights assigned to criteria correlate
with their relative value in the evaluated jobsewously these weights in methods de-
scribed earlier were ascribed equally to all sytitheriteria or were selected discretionary
on the basis of knowledge about a given job — yanadre they the result of a statistical
analysis (correlation or simple regression). Assunthe equivalence of all 7 synthetic cri-
teria, we would end up with weight quantities fack criterion equaling to: (1:7 = 0.143).
After internally juxtaposing analytical criteriacicomparing them then to synthetic criteria,
we have achieved “local” weights for each sub-dote The estimated weights for analyti-
cal criteria are related to the “local” synthetigtarion. This is why the weights of these
criteria are so diversified in comparison to maitecia. In order to relate each sub-criterion
to the total value of an evaluated post, “globa&ights were calculated earlier by means of
a formula presented earlier. Their value is asslga® a percentage share of a given sub-
criterion in the value of an evaluated job. Theaki®@s range from 0.003 (respect for dig-
nity) to 0.138 (education). Assuming, similarly a& did for main criteria, that all 38
analyzed analytical criteria are equal, the weigiie assigned to each criterion would
amount to: (1:38 = 0.026).

The next stage in the proposed method is a vedsrigbtion of all job posts. Descrip-
tion is based on a 3-point or 5-point verbal adyattscale defining the intensity of 38
analytical criteria assigned to a given job.

After assessing the global priority of a given gtiahl criterion taken out of Table 8
with its intensity also from Table 8, we can easiétermine the value of a job post through
the following formula:

W, => (P, xN,, x10000
=L

For example let us determine job value for two peo@ company manageranda
truck driver . The results are given in Table 9 below.
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Table 9. An example of job evaluation with points

P global Company manager Truck driver
9 Verbal Numerical P xN Verbal Numerical P xN
Job description weight of intensity | intensity 9 ik intensity | intensity 9j Bk
the crite- of sub- of sub- N
rion criteria ik criteria Ak
Education 0.138 Definitely 0.473 0.0653 Below 0.072 0.0099
above standard

average
Professional 0.063 Above 0.263 0.0166 Average 0.160 0.0101
know-how average
Interpersonal 0.029 Essential 0.540 0.0157 Basic 0.163 0.0047
skills
Managerial skills 0.047 Excellent 0.473 0.0222 Low 0.048 0.0022
and competence
Leadership skills 0.058 Above 0.263 0.152 Low 0.062 0.0036
and abilities average
No-experience 0.012 Average 0.297 0.0036 Average 0.297 0.0036
work
General experi- 0.020 Great 0.637 0.0127 Average 0.258 0.0052
ence
Complex work 0.032 Essential 0.540 0.0173 Important 0.297 0.0095
Complicated 0.053 Essential 0.540 0.0286 Important 0.297 0.0157
work
High technology 0.085 Above 0.263 0.0224 Low 0.062 0.0053

average
Responsible use 0.024 Creat 0.637 0.0153 Average 0.258 0.0062
of know-how
Responsible use 0.010 Average 0.258 0.0026 Average 0.258 0.0026
of experience
Responsible use 0.006 Creat 0.637 0.0038 Poor 0.105 0.0006
of information
Intellectual free- 0.004 Essential 0.540 0.0022 Basic 0.163 0.0006
dom and
independence
Respect for 0.003 Essential 0.540 0.0016 Important 0.297 0.0009
one’s own and
others’ dignity
Energy 0.021 Small 0.163 0.0034 High 0.540 0.0113
Initiative 0.005 High 0.540 0.0027 Small 0.163 0.0008
Dexterity 0.007 Small 0.163 0.0011 Average 0.297 0.0021
Precision 0.010 High 0.570 0.0057 High 0.540 0.0054
Work  environ- 0.016 Average 0.297 0.0048 Average 0.297 0.0048
ment
Creativity 0.038 Great 0.637 0.0242 Poor 0.105 0.0040
Innovation 0.029 Great 0.637 0.0185 Poor 0.105 0.0030
Resourcefulness 0.061 Great 0.637 0.0388 Poor 0.105 0.0064
Emotionality and 0.008 Above 0.540 0.0043 Above 0.540 0.0043
stress average average
Aim attainability 0.036 High 0.540 0.0194 Small 0.163 0.0059
Pioneering and 0.017 Excellent 0.637 0.0108 Poor 0.105 0.0018
visionary imagi-
nation
Responsibility 0.015 Creat 0.637 0.0096 Poor 0.105 0.0016
for taking deci-
sions
Responsibility 0.036 Great 0.637 0.0229 Poor 0.105 0.0038
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for people

Responsibility 0.009 Above 0.540 0.0049 Below 0.163 0.0015
for finances average average

Responsibility 0.009 High 0.540 0.0049 Average 0.297 0.0027
for property

Responsibility 0.007 High 0.540 0.0038 Small 0.163 0.0011
for moral values

Responsibility 0.030 High 0.540 0.0162 Small 0.163 0.0049

for  production,
services and

marketing

Mobility 0.018 Great 0.637 0.0115 Great 0.637 0.0115
Communication 0.016 Creat 0.637 0.0102 Poor 0.105 0.0017
Motivation 0.010 Great 0.637 0.0064 Average 0.258 0.0026
Negotiations 0.007 Great 0.637 0.0045 Poor 0.105 0.0007
Tact and diplo- 0.004 Essential 0.540 0.0022 Basic 0.163 0.0006
macy

Awareness  of 0.007 Essential 0.540 0.0038 Basic 0.163 0.0011
basic values

Total 1.000 X X 0.4797 X X 0.1643

Source: personal study

Point value of a company manager:

W, =0,4797x10000
WS1 =4797
Point value of a truck driver:

W, =0,1643<10000
W, =1643

For further calculation, we assumed that 1 poimtasth P=PLN2.
Fiscal value of a company manager:

Vi =W, xP
Vi =4797%x2PLN

Vfﬁ =9594PLN
Fiscal value of a truck driver:
stz :Wszx P
Vf5221643><2 PLN
stz=3286PLN

The calculations above show that the value of thet pf a company manger is almost
three times greater than the post of a truck driver

Depending on the specifications of an organizatamyvell as other factors presented
earlier, the number of criteria may be decreasefisba dozen or so, especially when it
comes to small and medium companies. One of the cnosial elements of job evaluation
in organizations is anbjective verbal description of posts. Its quantificatiomparticularly
easy when the process is supported by a computedat@on program.
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Conclusions

Job evaluation is a constant, systematic procedsaiital part of a modern organiza-
tion management. It allows assessing work requirgsn@r every job post together with its
relative value. The aim of this paper was to eshbh method fulfilling the above state-
ment.

A detailed analysis of job evaluation process esdhls to appreciate the immense
complexity of the issue and helped to incorporatter@nt connections and relations, as
well as ascribing each criterion a weigh — a nuoa¢npriority. It was all possible due to the
trailblazing use a multicriterial problem solutiorethod AHP (Analytic Hierarchy Process)
of Prof. T. Saaty.

The established method is unique in comparisontheraechniques in the following
features:

i) In contrast to other point and analytical methdasge the relations between studied
factors are non-linear — similarly to the real wdorl

i) The increase of numerical values of analyticakcidt in comparison to verbal evalu-
ations has the form of an exponential function,

iii) The final weight (priority, intensity) for a givesnalytical factor is a multiplicative
quantity, translating the value from synthetic toalgtical criteria and further to
points describing the evaluated job post (intefsifihis way a certairtontinuity
(progress) in job evaluation was provided,

iv)  The method is based on strong mathematical elero¢atsnulticriterial problem so-
lution method AHP of T. Saaty,

V) The method is based on cognitive psychology — nmggtiiat all input data are psy-
chologically unanimous,

Vi) In spit of basing itself on human judgments, thehoé is largely objective, thus it
will be received by many as fair, fulfilling the mademand of job evaluation,

vii)  The method is free of any discrimination on grouafisex, race, ethnicity etc.

viii)  The method fulfills requirements of legal regulagaconcerning equal remuneration,

ix)  The method is flexible enough to create new graafgsb posts,

X) It is possible to use the presented method — tiegriated system of job evaluation to
all job posts in a given organization,

xi)  The possibility of smooth transition from job evatfion to diversification of remu-
neration in terms of individual results and competeof an employee, as well as
changing internal and external factors in an orzgtion,

xii)  The established method is universal;, meaning thiaiding it one can evaluate dif-
ferent types of jobs — production, services, adstiative and managerial.
Furthermore, it includes whole companies and maydes in different companies,
cultures, societies and countries,

xiii)  Basing this method of job evaluation on cognitiggghology and applied mathemat-
ics gives new opportunities to human resource nmamagt in organizations.
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