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Personnel selection is a process that takes place in a company in order to have better business performance and
competitive advantage. Nowadays, companies have realized the importance of human capital as a necessity for
survival in today’s competitive market. There are several methods for selecting staff, but this paper seeks to demon-
strate that this selection can be done with the help of an expert system. Metallurgical companies face even greater
challenges for managing personnel selection. This research will discover and test the key elements of management
personnel selection and implementation of an expert system.
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INTRODUCTION

During both prosperity and recession period as well,
companies seek to realize maximum income by apply-
ing a policy resulting from the optimization of processes
by increasing efficiency and economic changes [1]. This
can be achieved through a rigorous selection of person-
nel serving company.

What determines the success of a company is the
value generating process in which organizations gener-
ate value from their intellectual assets and knowledge
[2]. To convert information into knowledge and knowl-
edge into information a company needs human resourc-
es to generate models, norms, rules [3]. In a company
specialist such as technological, economists, lawyers,
sociologists help develop the company [4].

The notion of artificial intelligence gradually
emerged and developed, driven by the growing variety
of problems in society, diversification of general needs,
the ability to transform data into information and infor-
mation into knowledge. Artificial intelligence provides
new dimensions in automation concept, assuming great-
er autonomy of production systems, machinery, differ-
ent robots [5].

Today, expert systems are used in various industries,
design and implementation of each type of expert sys-
tems (ES) requiring a separate effort and closely con-
nected to the type of problem to be solved. Typically,
problems for which expert systems are designed and de-
veloped must be sufficiently complex (whether in medi-
cine, economics, etc.) to be associated with a database
derived from human expertise; solely from such knowl-
edge base it becomes effective designing inference en-
gine. [6-9].
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Murphy has shown that the use of expert systems has
an adverse effect on the development of subject’s seman-
tic memory (declarative knowledge). Therefore, expert
systems could function as viable training aid but should
not be used as substitutes for actual instruction [10].

Without emphasizing historical perspective on the
ES, we must consider that P. Harmon and D. King pre-
dicted in the 80s two distinct stages of development
[11]:

» first period until the early 90s, characterized by medi-
um-sized application of expert systems to solve spe-
cific problems, narrowly defined on different sec-
tors;

» second period, expected to be between 1990 and 2000
would be marked by a major focus on quality afford-
ed by the ES built, meaning that they were getting
closer to the human reasoning.

The idea of using rule-based methods was first pro-
posed by Post [12] and the approach is used in grammar
specification and construction of grammatical analysis
for specific programming languages.

Finally, we conclude that a period of nearly six dec-
ades of theoretical developments and practical applica-
tions of ES specific results have been obtained in this
field of Al, namely:

- costs of constructing ES on areas such as medicine,
economics, geology or biology were reduced; current
generations of SE are undoubtedly much cheaper than
the previous ones;

- although achieved at lower costs, ES came gradually
to provide better solutions (although the complexity of
the issues for which it was designed increased);

- more extensive use of computer networks — Internet
connected naturally with the use of ES in different or-
ganizations; work routine and complex iterations once
made by skilled workers were transferred to ES duty.
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To describe the basic concept of an expert system,
Giarratano Riley identifies three components: the user
providing facts and information to the expert system,
basic knowledge containing specific information and
interference engine that uses rules [13].

PROBLEM DEFINITION

Personnel selection is an area in which ES can pro-
vide elements for easy and objective development of
the process. Frequently, in company personnel selection
takes place in two stages: the first stage is intended to
application tests and the second allocated to interview
candidates. In the first stage, since the implementation
of evaluation tests is a problem, the ES can facilitate the
evaluation process. The idea is that tests can be built on
four areas frequently used - knowledge, intelligence,
skills and personality - with the help of software to ex-
tract the test items' from items files created for each of
the four areas.

The general module includes the following steps
[14]"

a) defining (M) sets generated by items:
- knowledge (C) {M,.C } with i=1,2,... N€

- intelligence (Q) { M2 } with i=1,2,...N?
- skills (A) {M;‘ }with i=1,2,..N*

- personality (P) { M/ } with i=1,2,...N"
where N¢, N, NA, NP are the maximum numbers of
items from each set (M€, MQ, M*, MF)

b) for each item it will be defined a number of reduc-
tions (R) such as:
- knowledge

{RS,} withi=1,2,..N; j=1,2,...,°
- intelligence

{Rg}with i=1,2,..N% j=1,2,...,89
- skills

{R! }withi=1,2,..N*;j=1,2,..,5"
- personality
{R! }withi=1,2,..N"; j=1,2,...,8"
where S¢, S, SA, S? are the maximum numbers of
reductions
¢) defining collectivities of selection (m) from each
area:
- knowledge

{m }withi=1,2,..0%n" < N°
- intelligence
{m,Q } with i=1,2,...n%;n¢ < N?

! Item - element of a test, survey with a specific note in a problem refer-
ring to a fragment of its unique and strict determination
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- skills
{mi" } with i=1,2,...n";n* < N*
- personality
{m}withi=1,2,...n";n" <N"
where n¢, n?, n*, n” are the maximum numbers of

items with the reductions afferent to the items:
- knowledge

{rS }withi=1,2,..0% j =1,2,..,5°

- intelligence

{re Y withi=1,2,..n% j =1,2,...,5°
- skills

{r’ }withi=1,2,..n% j =1,2,.., 5"
- personality

{r/ }withi=1,2,..0";j=1,2,..,8"

where S¢, SQ SA, SP are the maximum numbers of
reductions

d) building general test (T)
{T} made of selection sets {th1 ,mg,mté,m;:} with

. c 0 A P .
the reductions {’?1,;1 ST s T s T }, where:

tl1=1,2,..,n%;j1=1,2,....S¢
2=(n“+1),(n“+2),...(n“+n?)
j2=1,2,...8°
t3=(n“+n%1),(n“+ n? +2),...(n"“+n%n*)
j3=1,2,..8*
t4=(n“+n%n*+1),(n+ n? + n*+2),... (n"“tnn"+n®)
j4=1,2,...8°
e) conducting surveys for a number of candidates (K):
- building the vectors with the correct answers
U(t),t=1,2,..n“+n? +n* +n”)
- building the matrix with the candidates’ answers:
W(t,k),t=12,..n +n?+n" +n"); k=1,2,.. K
- calculating the score for each candidate
200 = {1 for W(t,k)=U(t)
0 for W(t.k) = U(t)
- calculating the total score of the candidates:

Z(t,k)

€ +n%+n?4n’")
Z[(nc+nQ+nA+nP)+l,k]: >
t=1
The schematic diagram is shown in Figure 1, The
system may be a component of an expert system that
has attached a module for personnel selection.
Procedural components are:
- creating files with items and reductions;
- creating surveys;
- applying surveys for a number of candidates
- calculating scores and descending sorting of the
candidates.

The search algorithm used by the expert system that
includes (Search Procedure) is preceded by an ascend-
ing sort of rules depending on the complexity of the
rules (usually the most complex is the one with the
greatest number of facts in the premise), then conflicts
are resolved; the situation is as follows: [15]
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Figure 1 Model of personnel selection expert system in a

company [15]
= Search Algorithm
DO Search

o

*

REPLACE ALL FormuleNr WITH Formule Max_INFO + 1

REPLACE ALL Formule. T_INF WITH Formule E_INF,,
Fomule T_INF  WITH StrTRAN(Formule T_INF,7',9,;
Fomule T_INF ~ WITH StrTRAN(Formule. T_INF,T'",;
Fomule E_INFO WITH Formule. T_INF,,
Formule T_INF~ WITH Formule.F_INF
INDEX on STR(Formule.Nr,5)+up per(Formule Name) to Formule IDX
W

————— A 4 0 0 o 0

In the sequence below, we make a description of
how the problem is being raised in making formulas and
the possibilities of working with formulas (create, add,
change, delete); illustrating a sample is given solely for
the purpose of argument:

a) relating to the calculation formulas:

SELECTO
USE  Formule DBF
IMDEX on FormuleLen_Infto Formule DX

GOBOTTOM
kLEN = Val(Formule Len_IDX)
DIMENS ION nW(KLEN)
FOR J=1tokLEN

nwn="
ENDFOR
GO TOP
DO WHILE IEOF(Q

nume_War= ALLTRINM(Formule Name)

&nume_War = Formule Nr
SKIP
ENDDO
»
* Search Algorithm
w
RS R
DO Search

e R

-

REPLACE ALL Fomnule Nr WITH Formul efax_[NFO + 1

REPLACE ALL Formmule. T_INF WITH Formule E_INF,,
Fomule. T_INF~ WITH StrTRAN(Formule. T_INF,7","),;
Fomule. T_INF~ WITH StrTRAN(Formule. T_INF,["."..
Fomule E_INFO WITH Formule T_INF,,
Formule, T_INF ~ WITH Fommule F_INF

INDEZX on STR(Formule. MNr,5)+up per{Formule Mame) to Formule IDX

o o o oo o o o o o o o o 8 o o o o ok o ko
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b) relating to formulating and handling expressions:

Go TOP
DO While IEOFQ
[F substr(Formule.Id_Name,1,1)=E'
TwtExp = " “+alltriny(Formule Fxprys CHR(10) ;
+* ' +CHR(10)
ELSE
TtExp ="*<F> '+ alltim(Fomule [F)+ CHR(I0)
+ "*<Then> '+ alltim(Formule. Then) + CHR(10)
ENDIF
*  Memorez TextFormule
m. TextExpres =m. TextExpres + ' Stant ‘“+alitrim(Formule Id_Namey+CHR(10) + TxiExp;
+ Formule FORMULE+CHR(10)+" END Statt“+alltnm(Formule.ld_Name)
SKIP
EndDO

.Teannmﬂe ="* Gen_Exp PRG%m StarlFommula+m TextExpres + RETURM
.DD F_Crea TXTPRG WITH fileNameX, TextFormule

IF FILE(fileNameFXF)

DO &fileNameF XP with a_Anul && Cen_ExpFXP
EMDIF

* Salvez valorile calculate
Save to War_An MEM ALL LIKE w*

¢) algorithm relating to the appeal of determining mini-
mum and maximum functions:

LT

Procedure Search

Sh AR AR

Bearch Algoritham

.

GO TOP
DO WHILE [EQFQ)
MaxIMFO =10
1 LenlNFO = VAL(Formule Len_IDX)
FORJ =1 TO mLealNFO
aW(J) = ALL TR IM(SUB STR(Formule. T_INF,1 A TC, Formule. T_INF)-1))
REPLACE T_INF WITH ALLTRIM(SUBSTR(Formule T_INF, AT(, Formule T_INF)+1))
F MaxINFO < &nW(J)
MaxINFO = &aW(J)
ENDIF
REPLACE FormuleMax_ INF WITH
ALLTRDV(Formule Max_INF)+4LLTRIM(STR(&aW(T),5)+ ;'
ENDFOR
REFLACE Fomule Max_nf0 WITH MaxIMFO
SKIP
ENDDO
RETURN

RESULTS

The innovations introduced by the expert system to
other expert systems in which decision makers do ap-
peal in companies are:

- designing expert system architecture using a special
module that contains data on four different areas:
knowledge, intelligence, skills and personality;

- realizing a comparative analysis of the results gener-
ated by applying an expert system

- describing representation methods for various types
of data:

- descriptive data;

- experimental data grouped in different forms for the
models used by the expert system;

- allows ,,dynamic” calculations according to the us-
er’s/expert’s requirements through the generator
module

- modularization and generalization of the types of
problems with a specially built model; generating
expressions and formulas that will be used by the
inference engine to define production rules;

- facilitates other processing taking into account pos-
sibilities for human expert to develop related appli-
cations;
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- enables exporting the results into Excel files which
offer graphic and printing facilities;

- displaying or printing of the results/conclusions of
the expert system for the company which selects
staff.

CONCLUSIONS

This paper has showed the main factors influencing
the selection of staff in a company and if the selection is
more efficient by using an expert system rather than us-
ing human factor in decision making. Due to this objec-
tive, large metallurgical companies may employ per-
sonnel when using modules of items that consider
knowledge, intelligence, skills and personality. The re-
search shows that organizational infrastructure and IT
culture are significant in implementing knowledge man-
agement. So, metallurgical companies should consider
these factors and try to improve organizational culture
in terms of KM and IT infrastructure, which has a large
impact on all aspects of organization.
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