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Asigurarea si  mentinerea

personalului, pe plan national si mondial, cuantificarea -
a avantajelor -

modalitatilor eficiente de
competitive ale economiei

sporire

prioritate a strategiei de dezvoltare socio-economicd a -
statelor lumii. In cadrul acestui articol, au fost analizate -
aspectele determinante ale interdependentelor dintre -
competitivitate si capitalul uman in scopul analizei -

statistice a conexiunilor observate. Metodologia -
cercetarii s-a concentrat pe utilizarea unor metode, -
precum: analiza, sinteza, comparatia, inductia, -

abductia, abstractia stiintificd, modelarea. In baza -
rezultatelor cercetarilor, putem mentiona ca existd o -
conexiune directa intre competitivitate §i capitalul -
uman, fapt demonstrat de modelul de analiza a -

corelatiilor dintre conceptele supuse analizei.
Cuvinte-cheie: competitivitate,

modele econometrice, analiza statisticd, corelatie.
JEL: M12, N90, R11

Introducere. Pentru cresterea capacitatii de -
productie a intreprinderii, un element fundamental fi -
apartine capitalului uman al intreprinderii. De calitatea -
capitalului uman depinde productivitatea si capacitatea -
de dezvoltare a unitatii economice (a unui departament, -

diviziuni, sectiuni, intreprinderi).

Prin urmare, in conditiile economice actuale, o -
importantd deosebitd o prezintd cautarea criteriilor, care -
ar permite o evaluare obiectiva a calitatii capitalului -
uman. Un sistem bine gandit si eficient de evaluare a -

calitdtii capitalului uman va permite: reducerea -
numadrului de conflicte in echipe si crearea unui climat -
psihologic  favorabil in intreprinderi, stimularea -

activitatii eficace a personalului, stabilirea unor relatii -

echitabile 1intre calitatea si

pregatirea informatiei cu privire la nivelul de dezvoltare -

profesionald a personalului; urmarirea

schimbarii parametrilor estimati si efectuarea unor -

analize comparative pe anumite posturi.

Drept unitate de masurd a calitatii capitalului -
uman este utilizat nivelul de pregitire generald si -

profesionald a angajatilor,

numdrul de propuneri elaborate de angajati cu scopul -

imbunatatirii procesului de productie sau a inovarilor.

Material si metodi. Metodologia cercetarii s-a -
focalizat pe utilizarea urmatoarelor metode: analiza, -

sinteza, comparatia, inductia, abductia,

stiintificd, modelarea. In urma cercetarilor, putem -

concluziona cd intre competitivitate si capitalul uman

nationale reprezinta o -

capital uman, -

cantitatea de munca, -

dinamicii -

experienta profesionald; -

abstractia -
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Ensuring and maintaining staff
- competitiveness on the national and international
the quantification of effective ways of
- enhancing competitive advantages of the national

- level,

- economy, are crucial strategies for socio-economic

- development of world countries. This article
- investigates the determinant aspects of the
- interdependencies between competitiveness and

~ human capital for the purposes of statistically
- evaluating the observed connections. The research
- methodology is focused on use of the following
- methods: analysis, synthesis, comparison, induction,
- abduction, scientific abstraction, and modelling.
- Based on the research, we can conclude that there
- are direct links between competitiveness and human
- capital, thus, with the growth of enterprise human
- capital, the competitiveness of the companies will
- increase simultaneously.

Key words: competitiveness, human capital,
- econometric modelling, statistical analysis, correlation.

- JEL: M12, N90, R11.

Introduction. In order to increase company
- production capacity, a fundamental component belongs
- to the human capital of the enterprise. The productivity
- and the development capacity of the economic unit are
- determined by the quality of human capital (of a
- department, division, section, enterprise).

Therefore, in the current economic
- conditions, particular importance is given to the
- pursuit of criteria, which would permit an objective
- assessment of the quality of human capital. A well
- thought out and an effective quality assessment of
- human capital will allow the decrease of the number
conflicts, will create a favourable
- psychological climate in the enterprise, will stimulate
-an effective personnel activity, will establish
- equitable relations between the quality and the

- of team

- capacity of work, will formulate the information
- concerning staff professional development, and will
- trace the change dynamics of estimated parameters
- and performed comparative analyses.

The quality of human capital can be
- assessed via evaluating the general education and
- training level of the employees, their professional
and the number of elaborated
- suggestions, having the aim of improving the
1 production process or the innovations.

- experience
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existd legaturi directe, astfel,
capitalului uman al intreprinderilor,
concomitent, si competitivitatea lor.

va creste,

In prezent, nu existd nicio metodologie universala -
pentru determinarea calitatii capitalului uman pe baza -
caracterizarii cantitative a parametrilor acestuia, ceea ce -

reduce din eficienta cresterii calitatii capitalului uman.

Desi existd anumite cercetari stiintifice, care vizeaza -
solutionarea acestei probleme complexe si extrem de -

importante.

Rezultate si discutii. Am efectuat un studiu de -
caz pentru colectarea datelor pentru calculul indicelui -

complex al capitalului uman la nivel de intreprindere.
Acest studiu de caz a antrenat date de la trei intreprinderi

mari, societdti pe actiuni, care dispun de peste 300 de -

angajati.
In urma analizei

vom face o analiza de corelare si regresie.
Caracteristica cantitativa a relatiei liniare intre 2
variabile aleatorii X si Y este coeficientul de corelatie.

Parametrul de intrare, in acest caz, va fi indicele calitafii -
capitalului uman, iar cel de iesire, indicele integrat al -

competitivitatii intreprinderilor, care nu se afla intr-o
dependenta functionald, astfel, pentru

liniara.

Coeficientul liniar de corelatie caracterizeaza -
apropierea si directia relatiei dintre doud variabile -
corelate in cazul 1n care, intre ele, existd o dependentd -
liniard. Evaluarea coeficientului de corelatie pentru un -
n, se -

esantion de observatii (Xi,Yi), 1 =
calculeaza dupa formula:

1, 2,3 ..

_ Qay
T Gx oy

unde: Q=E(%-% F=Zx

2
i

Q=E(y-7 V'=Zy' —[Ei:jz

unde »n exprimd numarul de
observare.

In studiul considerat, prin modelul de regresie,
se urmareste dacd competitivitatea intreprinderii poate
fi explicatd de variatia valorii indicelui complex al
capitalului  uman. Prin urmare, ca variabila
dependenta se considera competitivitatea
intreprinderii, inregistratd la nivelul Intreprinderilor
analizate, iar variabild independenta este reprezentata
de valoarea indicelui complex al capitalului uman.

Modelul care exprima legatura dintre variabila
dependenta  (competitivitatea  intreprinderii)  si

de unitati
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odatd cu cresterea -

rapoartelor financiare ale -
firmelor propuse spre analizd, am calculat cei 40 de -
indicatori individuali, care servesc drept baza de calcul -

aprecierea -
nivelului de dependenta, vom utiliza metoda de corelatie -

[(Zx0)2
n

Materials and methods. Currently, there is
-no universal methodology for determining the
- quality of human capital, based on quantitative
characterization of its parameters. This fact reduces
the effectiveness of increasing the quality of human
- capital. However, there are certain scientific
- researches, aimed at solving these complex and
extremely important problems.

Results and discussion. We conducted a
- case study, in order to collect data for calculating the
complex index of human capital, at the enterprise
- level. This case study gathered data from three large
- enterprises, joint stock companies, having over 300
- employees.
The analysis of financial reports of the
- analysed companies offered the calculation of 40
individual indexes, serving as the basis for
calculating the competitiveness of companies.

In order to determine the influence of the

- quality of human capital on  business
- competitiveness, we will analyse the correlation and
- regression.

: The quantitative characteristic of the linear
- relationship between two random variables, X and Y,
- is the coefficient of correlation. The input parameter,
in this case, is the human capital index and the output
parameter, is the integrated index of business
- competitiveness. The linear correlation method will
be used to assess the level of dependence.

The linear correlation coefficient characterises
approximation and the direction of the
relationship between the two correlated variables,
when there is a linear relationship between them. The
evaluation of the correlation coefficient for a
sampling of observations (Xi, Yi),i=1, 2,3 ... n, is
calculated according to the formula:

~ the

(1)
(2)

(3]

where n - the number of observed units.

Within the regarded study, the regression
model aims at investigating if the enterprise
competitiveness can be explained through the variation
of the value of the complex index of human capital.
Therefore, enterprise competitiveness is considered to
be the dependent variable, registered at the level of
analysed companies, and the value of the complex
index of human capital is considered to be the
independent variable.

The model that expresses the link between the
dependent variable (enterprise competitiveness) and the
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variabila independentd numerica este scris sub forma:

Y=+ f X +e 4)
Analiza de corelatie a indicatorului calitatii
capitalului uman (X) asupra indicatorului
competitivitatii Intreprinderii (Y) la SA ,,Barza Alba”,
pentru perioada 2008-2013, a aratat o relatie directa

independent numerical variable is written as:

Y=pB,+B X +& ()

The correlation analysis of the human capital index
(X) on the index of enterprise competitiveness (Y) of the
JSC “Barza Alba” within the period 2008-2013, showed a
strong direct relationship (r 0,769) between the

puternica (r = 0,769) intre valorile investigate. investigated values.
Tabelul 1/Table 1
Model Sumar / Model Summary
2 . . Eroarea standard
l\lil/lood(f:l/ R/R R?/R Square R ajli;tg‘t]:mAr?USted a estimarii / Std. Error
of the Estimate
1 0,769 0,591 0,455 0,14764

a. Variabila Independenta (constantd): Capital Uman/ Predictors: (Constant), CU
b. Variabila Dependenta: Competitivitatea / Dependent Variable: Competitiveness
Sursa: elaborat de autor / Source: developed by author

Valoarea raportului de corelatie (R:O,769);
indicd faptul cd intre rata de competitivitate a -
intreprinderii i variabilele explicative considerate -
existd o legiturd puternica. Raportul de determinatie -
aratd cd 59,1% din variatia variabilei competitivitatea -
intreprinderii este explicatd de wvariatia variabilei -

valorii indicelui complex al capitalului uman.

Pentru a evidentia, cu o precizie mai mare, -
asupra celei -

influenta variabilelor independente
dependente, se interpreteazd valoarea estimatd a

raportului de determinatie multipla ajustat, obtinuta in -
care aratd cd variatia -
variabilei valorii indicelui complex al capitalului -
uman, explicd 45,5% din variatia competitivitatii -

tabelul Model Summary,

intreprinderii.

Pentru modelele de regresie, raportul de -

determinatie multipla ajustat (R 2) este considerat -
mai potrivit, deoarece comparativ cu raportul de -
determinatie multipl3, acesta tine cont de numarul de -
grade de libertate sau de numarul de parametri care -

apar in model.
Testarea modelului de regresie

The value of the ratio correlation (R = 0,769)
indicates that there is a strong connection between the rate
of company competitiveness and the considered
explicative variables. The determination report shows that
59,1% of the variation of the variable enterprise
- competitiveness is explained by the variation of the
- variable the value of the complex index of human capital.

Heading towards an exact highlighting of the
influence of independent variables upon the dependent
- one, the estimated value of the adjusted multiple
determination report is interpreted. The obtained Model
Summary, from the table, shows that the variation of
the value of the complex index of human capital
explains 45,5% of the variation of the variable
- enterprise competitiveness.

For the regression models, the adjusted

multiple determination report (R 2) is considered
more appropriate, as compared to the multiple
determination report, taking into account the number of
degrees of freedom or the number of parameters that
- appear in the model.

Testing the regression model

Tabelul 2/Table 2
Anova/Anova
Suma pétratelor / Media patrata / Probabilitatea /
Model / Model Sum of Squares Df/ df Mean Square F/F Probability
Regresie/ 095 1 095 4336 129
Regresion
Residual/
Residual 065 3 022
Total/ Total ,160 4

a. Variabila dependenta: competitivitatea/ Dependent Variable: Competitiveness
b. Variabila independent: capitalul uman/ Predictors: (Constant), CU
Sursa: elaborat de autor/ Source: developed by author

In urma testarii modelului de regresie, se
observa ca probabilitatea Sig. asociatd valorii testului

, After testing the regression model, we observe that the
; probability Sig. associated to Fischer from the table ANOVA,
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Fischer din tabelul ANOVA, sig = 0,339, ceea ce
inseamna cd modelul propus este semnificativ statistic
in vederea explicarii dependentei dintre variabile.
Asadar, se poate garanta cu o probabilitate de 95%, ca
variabila independentd explicad variatia variabilei
dependente, competitivitatea intreprinderii.

Testarea parametrilor modelului de regresie

Rezultatele testarii modelului de regresie sunt
redate in tabelul 3.

(sig=0,339), which means that the proposed model is
statistically significantly for explaining the dependence
between the variables. Therefore, with a probability of 95%,
it can be guaranteed that the independent variable explains
the variation of the dependent variable, ie. enterprise
competitiveness.

Testing the parameters of the regression model

The results of testing the regression model are
elucidated in table 3.

Tabelul 3/Table 3
Coeficienti / Coefficients
Coeficienti
Coeficienti nestandardizati/ standardizati/
Model/ Model Unstandardized Coefficients Standar‘dized it Aba.telrea/
Coefficients Deviation.
B/B Eroasr t(:;l;:.?::ard/ Beta/ Beta
Variabila
constanta  CU/ -11,167 5,974 -1,869 ,158
Constant
variabile CU 3,093 1-485 ,769 2,082 ,129

a. Variabila dependenta: competitivitatea/ Dependent Variable: Competitiveness
Sursa: elaborat de autor / Source: developed by author

Pe baza rezultatelor din tabelul Coefficients, -
obtinem modelul estimat:
Y =-11,167+ 3,093X, (5)
Interpretarea coeficientilor ecuatiei de regresie:
by -11,167,este nivelul mediu estimat al -
competitivitatii intreprinderii in conditiile in -
care influenta variabilei valorii indicelui -
complex al capitalului uman, este nula. Aceasta -
ne demonstreaza  ca
intreprinderii va scddea odatd ce variabila -
independenta va fi nulé;
b;= 3,093, reprezinti cresterea medie a -
competitivitatii intreprinderii SA ,,Barza Alba”, -

competitivitatea -

daca valoarea indicelui complex al capitalului -
uman creste cu 1%.
Valoarea Sig. (0,158> ¢ =0.05), obtinutd in urma -

testarii coeficientului b, conduce la decizia de acceptare -

Based on the results from the table Coefficients

we obtain the estimated model:

Y =-11,167+ 3,093X , )
The interpretation of the coefficients of the

. regression equation

- b= -11,167, is the average estimated rate of

. enterprise competitiveness under the conditions that the

. influence of the value variable of complex index of
. human capital is null. This proves that the company’s

: competitiveness will decline once the independent

. variable will be null;

- b= 3,093, represents the average growth of the

. enterprise competitiveness of JSC “Barza Alba”, if the
 value of complex index of human capital increases by
T 1%.

The value Sig. (0,158> ¢ =0.05), achieved after

- the testation of b, coefficient, determines the decision

a ipotezei nule (H ,: # ;=0), conform careia coeficientul -

de regresie nu este semnificativ diferit de 0.

Validarea modelului de regresie
Modelul liniar estimat trebuie validat prin -
testarea ipotezelor privind erorile de modelare si -
anume: media erorilor este nuld, normalitatea, .
homoscedasticitatea, respectiv, necorelarea erorilor.
Formal, aceste ipoteze se scriu astfel:

M(¢&;) =0, media erorilor este nula;
- & —> N(, o’ ), ipoteza de normalitate;

- Vg = de -

ipoteza
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- of accepting the null hypothesis (H,:/ =0),

- according to which the regression coefficient is not
* significantly different from 0.

Validation of the regression model
The estimated linear model must be validated by

- testing the hypotheses concermning the modelling errors,
- namely: the average of errors is null, the normality, the
- homoscedasticity, respectively, the non-correlation of errors.

Formally, these hypotheses can be interpreted in

- the following way:

- M(¢&,) = 0, the average of errors is null;




BUSINESS SI ADMINISTRARE. MANAGEMENT / BUSINESS AND ADMINISTRATION. MANAGEMENT

homoscedasticitate; - & — N(O, o?), the normality hypothesis;

- cov(g, &) =0, ipoteza de necorelare sau 2 o )

) / ) - V(&)= 0~ , the homoscedasticity hypothesis;
de independenta a erorilor.
- cov(g, € j) = 0, the hypothesis of non-

1. Testarea ipotezei M(&;) =0 correlation or that of independence of errors.

In urma testarii ipotezei cu privire la media

erorilor, s-a obtinut urmitorul output redat in 1. Testing the hypothesis M(&,) =0

tabelul 4. Having tested the average error hypothesis, the
following out-put was obtained, shown in table 4.
Tabelul 4/Table 4
Un simplu test / One Sample test
Valoarea testata=1/ Test Value=1
. . Diferenta 9?% inte.rval ge incredere
t/1 Df/ df Slg.(Z nlYel)/ medie / Nfean a diferentei / 95% .Conﬁdence
Sig.2 tailed . Interval of the Difference
Difference - "
Inferior/lower | Superior/upper

Valoarea 3,986 4 ,016 ,27400000 ,0831250 ,4648750
nestandardizata /
Unstandardized
Predicted Value

Sursa: elaborat de autor/ Source: developed by author

Interpretare Interpretation

Valoarea asociata statisticii Student - The wvalue associated to Student statistics
(sig=0,16>cx = 0.05 ) permite luarea deciziei de - (sig=0,16> = 0.05 ) determines the acceptance of the
acceptare a ipotezei nule (H: M( & )=0), cu un nivel . null hypothesis (H,: M(&)=0), with a confidence

de incredere de 95%. Aceasta inseamnd cd admitem : level of 95%. This means that we admit the hypothesis
ipoteza conform céareia media erorilor nu diferd : that the average error is not significantly different from

semnificativ de valoarea zero. : zero.
2. Testarea normalititii erorilor : 2. Testing the normality of errors
Pentru testarea normalitatii erorilor modelului : In order to test the normality of the errors of the

de regresie, se foloseste testul non-parametric : regression model, the non-parametric test Kolmogorov-
Kolmogorov-Smirnov. Pentru modelul considerat, in : Smirnov is used. For the considered model, after data
urma prelucrarii datelor in SPSS, s-au obtinut : processing, using the SPSS, the following results were
urmatoarele rezultate redate in tabelul 5. - obtained, elucidated in table 5.
Tabelul 5/ Table 5
Testul Kolmogorov-Smirnov/ One-Sample Kolmogorov-Smirnov Test

Valoarea nestandardizatia/ Unstandardized
Predicted Value

N/N 5
Media parametrilor normali/ Mean of Normal Parameters 1,2740000
Abaterea standard/ Std. Deviation ,15372513
Abaterea absolutd/ Absolute Deviation ,164
Cele mai mari diferente pozitive/ Most Extreme Differences ,159
Positive
Cele mai mari diferente negative/ Most Extreme Differences ,164
Negative
Valoarea Z Kolmogorov-Smirnov/ Kolmogorov-Smirnov Z ,367
Eroarea sig./ Asymp. Sig. (2-tailed) ,999

a. Testul distributiei normale/ Test distribution is Normal.
b. Calculat in baza datelor/ Calculated from data.
Sursa: elaborat de autor/ Source: developed by author
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Interpretare

Datele din tabelul de mai sus aratd ca valoarea
probabilitatii asociate statisticii test calculate este -
(51g=0,999) > 0.05, ceea ce conduce la decizia de -

acceptare a ipotezei de nul (H: &, — N(0, 0 : ). Se °

poate, astfel, garanta, cu o probabilitate de 0.95, ca
distributia erorilor modelului de regresie estimat :
: regression model, follows a normal law distribution.

urmeaza o lege de distributie normala.
3. Testarea homoscedasticitatii

Ipoteza de homoscedasticitate presupune ca :
varianta erorilor sa fie constantd. Pentru testarea -
. the following statistical assumptions:

acesteia, se formuleaza urmatoarele ipoteze statistice:

- H,: ipoteza de homoscedasticitate (V(¢&,) -

:0-2)

- H,: ipoteza de heteroscedasticitate (V(g,) -

2
zgi )

Testarea ipotezei de homoscedasticitate se -
poate realiza prin testul corelatiei neparametrice intre -
erorile de modelare estimate (in mdrime absoluti) si -
- (in absolute value) and the numerical values of the

valorile variabilelor independente numerice.

Pentru testarea ipotezei de homoscedasticitate -
se foloseste statistica test Spearman. Pentru modelul -
de regresie considerat, in urma prelucririi datelor in -
SPSS, s-au obtinut urmitoarele rezultate redate in -

Interpretation

The data from the above table show that the
probability value related to the calculated test statistics
is (sig=0,999) > 0.05, this determines the decision of

accepting the null hypothesis (H,: &, —> N(O,G2 )).

Therefore, it can be guaranteed, with a probability of
0.95, that the distribution of errors, of the estimated

3. Testing the homoscedasticity
The homoscedasticity hypothesis assumes that
the variation of errors is constant. To test it, we make

- H,: the homoscedasticity hypothesis (V(&;)

=0)

- H, : the heteroscedasticity hypothesis (V( &)

- 2
::O-,‘)

The testing of the heteroscedasticity
hypothesis can be performed by a nonparametric
correlation test between the modelling estimated errors

independent variables.

The testing of the homoscedasticity hypothesis
can be performed by the statistical test Spearman. After
analysis the data, we acquired the following results for

tabelul 6. - this regression model, mentioned in table 6.
Tabelul 6/Table 6
Corelatii / Correlations
Abs-residual/ Abs-residual CU/ CU
Coeficientul de corelatie/ 1,000 1,000
Correlation coefficient
Abs-residual/ Abs. residual .
N/ N 5
Coeficientul Spearman/ Spearman’s 1,000 1,000
Coefficient
CU sig./ CU sig. .
N/ N 5

Sursa: elaborat de autor / Source: developed by author

Interpretare

In tabelul Correlations, este dati valoarea -

coeficientului de corelatie Spearman (r = -0.100), precum
si rezultatele obtinute n urma testarii acestui coeficient.
Aceasta ne permite sa admitem

probabilitate de 0.95.
Concluzii :
Stabilirea unor relatii cantitative Iintre -

indicatorul calitatii capitalului uman,

barierelor  de
intreprinderilor,

atingere a
determina  necesitatea
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ipoteza  de -
homoscedasticitate pentru modelul de regresie cu o -

Interpretation
In the Correlations table, the coefficient of

correlation Spearman (r = -0.100) is given, along with
- the results attained from its testing. This allows us to

accept the homoscedasticity hypothesis for the

regression model with a probability of 0.95.
Conclusions
Establishing

between  the

certain  quantitative
integrated  index  of

relationship
enterprise

competitiveness and the index of human capital quality,
cresterea -
concurentei, utilizarea noilor tehnologii si linii de -
produse, utilizarea de noi tehnici de vanzare, cresterea -

together with the increased competition, the use of new
technologies and product lines, the expenditure of new
sales techniques, the intensification of business barriers on

 the path of achieving enterprise competitiveness,
ridicarii -

encourage the need to continuously raise the quality of
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continue a calitatii capitalului uman, a acumularii de
informatii, de noi cunostinte teoretice si aplicarea lor
in practica, deci, cresterea constantd a competentelor
profesionale ale angajatilor.

+ human capital, to accumulate new information and gain
« new theoretical and practical knowledge, to apply this
« knowledge into practice, consequently, to develop the
i professional skills of the employees.
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