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Abstract

Activitatea de previziune (prognozare) a economiei nationale are
un rol important in realizarea proiectelor de perspectiva. Desi in conditii
de piata liberad, activitatea macroeoconomicd se impune a fi previzionatd,
a fi prognozatd pentru a se cunoaste perspectiva in care aceastd economie
va evolua. Autorii considerd cda o punere in tema a principalelor aspecte
teoretice privind activitatea de previzionare este benefica. Din acest punct de
vedere, un rol important pentru prognoza macroeconomica il are sistemul de
indicatori utilizati. Astfel, tinand seama de clasificarea principalilor indicatori
macroeconomici autorii fac o inventariere asupra accestora relevand faptul
ca principalele categorii (grupe de indicatori) sunt cei generali ai afacerilor,
ai sistemului de avertizare, coincidenta sau intdrzieri in aplicarea planului
de prognoza. Desigur, fiecare subgrupa de indicatori joaca un rol important
in previziunea macroeconomicd. Dar, esential este ca in aceasta activitate de
previziune trebuie sa se aiba in vedere acesti indicatori ca un sistem complex
unitar. Pe baza lor, tindnd seama de principalele elemente care rezulta din
evolutia individuala si apoi concertata a acestor indicatori, rezulta un trend
realist privind cresterea macroeconomicd. Pe acest fond se insista asupra
rolului pe care il are sistemul conturilor nationale, sistem de evidenta si analiza
macroeconomicd, care poate fi utilizat in activitatea de previziune. Pe baza
conturilor nationale, se dau cdteva idei cu privire la indicatorii macroeconomici
de rezultate care se pot calcula, a elementelor structurale ale acestora pentru a
facilita o posibilitate de analiza complexd, structurala si pe baza careia se poate
ajunge la identificarea, prognozarea trendului de evolutie. Sistemul conturilor
nationale bine formalizat este unul care prin luarea in calcul a elementelor
cuprinse in acesta, asigurd construirea unui model macroeconomic, pe baza
caruia sa se realizeze o prognoza realistd. Tocmai in acest sens, autorii au
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stabilit cateva relatii matematice pe baza carora se pot calcula cantitativ, cu
perspective de analiza calitativa, principalele evolutii macroeconomice.

Cuvinte cheie: previziune, cont national, model macroeconomic,
functie matematica, structura variabila

Introducere

Problema sistemului informational al activitatii previzionale este una
deosebit de importanta in sensul cad numai pe baza cunoasterii temeinice a
realitatilor in aval ale economiei nationale pe bazd de modele concrete se poate
realiza o previziune realisti asupra evolutiei economiei nationale. In acest articol
s-au pus in evidenta: sistemul de indicatori utilizati n activitatea de previziune,
inventariindu-se si facandu-se precizéri asupra fiecarei grupe de indicatori sau
indicator individual care are esenta in elementele cuprinse in Sistemul Conturilor
Nationale, ca metoda de inregistrare si evidentiere a rezultatelor macroeconomice
pentru analizele necesare 1n acest domeniu si mai apoi continutul si calculul
principalilor indicatori sintetici ai sistemului conturilor economiei nationale.
Aceste aspecte sunt tratate n acest articol in corelatia ce existd intre variabilele
macroeconomice care pot fi cuantificate si utilizate in modele economice care
pot da o evolutie probabilistici cel putin a economiei nationale. In articol sunt
prezentate detalii in legatura cu fiecare aspect, concretizandu-se in final cateva
modele matematice care sunt utilizate in acest sens.

Literature review

Anghelache, Panait, Marinescu si Nita (2017) descriu modelele si
indicatorii dedicate prognozelor la nivel macroeconomic, Anghelache si
Anghelache (2010) se concentreaza pe modelele de echilibru, Anghelache si
Capanu (2003) realizeaza o prezentare detaliata asupra calculului si analizei
indicatorilor macroeconomici. Anghelache (2008), Anghelache, Isaic-
Maniu, Mitrut si Voineagu (2007) se preocupa de statistica macroeconomica.
Klenow si Willis (2007) au in vedere corelarea dintre informatii si preturi.
Weizsacker (2010) dezvolta pe tema expectatiilor rationale. Philippon si
Schnabl (2011) se preocupd de tipurile de rente generate de interventia
statului in sectorul bancar. Manole (2008) considera utilizarea sistemelor
informatice in procesul decizional financiar. Anghelache (2015) este o
lucrare de referintd in previziunea macroeconomica. Caplin si Dean (2015)
se preocupa de dobandirea informatiei. Carroll (2003) are in vedere corelatia
dintre asteptarile gospodariilor si previziunile macroeconomice. Colla si Mele
(2010) discuta pe tema conexiunilor informationale. Golosov, Lorenzoni si
Tsyvinski (2014) analizeaza rolul informatiei private in tranzactii. Mankiw,
Gregory si Reis (2007) se preocupa de rolul anumitor informatii in contextul
echilibrului general. Ostrovsky (2012) evalueaza agregarea informatiei in

4 Romanian Statistical Review - Supplement nr. 4/ 2017



contextul pietelor dinamice. Pasquariello (2007) are in vedere eterogenitatea
informatiei. Kiley (2007) analizeazd un set de modele dedicate stabilirii
preturilor bazate pe informatii cu anumite caracteristici.

Metodologia cercetarii si date

Sistemul indicatorilor utilizati in activitatea de previzionare

Indicatorii reprezinta expresii numerice absolute sau relative prin care se
cuantifica obiectivele activitatii economico-sociale in fiecare perioada, se stabilesc
mijloacele de infaptuire a acestora si se asigura controlul asupra utilizarii eficiente
a resurselor. Indicatorii folositi In previzionarea fenomenelor si proceselor
economico-sociale se clasifica dupa diverse criterii, dupa cum urmeaza:

e Dupa rolul pe care il indeplinesc in activitatea previzionala, sunt:
indicatori de plan si de prognoza, indicatori de calcul sau de fundamentare
si indicatori de urmarire statisticd si de control. Indicatorii de plan pot
avea caracter orientativ, indicativ, de recomandare sau caracter obligatoriu.
Indicatorii de calcul sau de fundamentare servesc la dimensionarea indicatorilor
de plan si de prognoza si, de regula, nu sunt cuprinsi in aceste instrumente
previzionale. Acest rol poate fi indeplinit si de unii indicatori de plan si de
prognoza. Indicatorii de urmarire statistica si de control servesc la verificarea
modului de infaptuire a obiectivelor si recomandarilor planurilor, programelor
si prognozelor;

e Dupa procesele sau laturile reproductiei pe care le reflecta. sunt:
indicatori ai resurselor primare ale dezvoltarii economico-sociale, indicatori
ai productiei, indicatori ai repartitiei, indicatori ai schimbului sau circulatiei,
indicatori ai cererii finale sau ai consumului final si indicatori ai rezultatelor
finale ale reproductiei;

e Dupa unitatea de masurd In care se exprima, sunt: indicatori in
expresie naturala sau natural-conventionald, indicatori in expresie valorica
sau baneasca si indicatori ai fortei de munca.

e Dupd natura sau continutul obiectivelor pe care le exprima, sunt:
indicatori cantitativi si indicatori calitativi. Indicatorii calitativi caracterizeaza
volumul activitatilor si rezultatelor acestora, volumul resurselor disponibile
sau utilizate, cresterea capacitatilor deproductie iar indicatorii calitativi
reflectd calitatea activitatilor economico-sociale, caracteristicile structurale
ale economiei; aspectele de eficienta economica..

Cei mai importan{i indicatori care caracterizeaza activitatea de
previzionare sunt indicatorii fluctuatiilor ciclice. Analiza fluctuatiilor ciclice
ale economiilor nationale prezintd un interes deosebit pentru previzionarea
economico-sociald. In acest scop, se folosesc o serie de indicatori pentru a
masura oscilatiile ciclice, pentru a evidentia si prognoza mutatiile esentiale din
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economie si, 1n final, pentru a fundamenta strategiile de atenuare a variatiilor
mari si de integrare a acestora in programele de dezvoltare. Acesti indicatori
sunt structurati in trei grupe, si anume: indicatori reprezentativi, indicatori
compusi si indicatori generali ai afacerilor.

Indicatorii reprezentativi reflecta dinamica unor faze particulare ale
activitatii economice, dar pornind de la corelatiile care exista intre fluctuatiile
dintr-un sector si economia nationala in ansamblul sau, se apreciaza ca acestia
caracterizeaza indirect starea economiei nationale. Din aceastd grupa fac
parte: nivelul productiei de fier si otel, care poate caracteriza pe termen scurt
tendintele ce se manifesta in economia nationald; volumul transporturilor pe
caile ferate; platile bancare sau creditele bancare, care sunt in corelatie cu
nivelul activitatilor economice; productia de energie electrica etc.

Indicatorii compusi caracterizeazd mai multe faze ale activitatii
economice si cuprind: numarul de angajati din fabrici, calculat pe baza unui
esantion de unitati care cuprind 50 % din personalul ocupat; indicele preturilor
pentru forta de munca si modificarile in numarul de ore lucrate saptimanal;
indicele productiei industriale, calculat pe baza unui esantion de firme care
acopera 25% din personalul angajat in industria prelucrdtoare si minerit;
produsul national brut in preturi constante (comparabile).

Indicatorii generali ai afacerilor reflectd dinamica afacerilor si
schimbarile ciclice ale acestora. Este vorba de indicele volumului afacerilor
si de indicatorii statistici pentru schimbarile ciclice ale acestora. Indicele
volumului afacerilor reflecta dinamica combinatd a 10 serii individuale si
anume: productia de lingouri de otel, productia de lingouri de zinc, volumul
constructiilor noi, consumul de bumbac, productia de titei, productia de
energie electricd, ocuparea fortei de munca in activitatile neagricole, volumul
transporturilor, debitele bancare, volumul vanzarilor prin magazine.

In grupa indicatorilor statistici pentru schimbarile ciclice ale afacerilor
se cuprind 26 de indicatori, fiecare reflectand un aspect diferit al activitatii
economice, impartiti in trei parti si anume: indicatori de avertizare, indicatori
de coincidenta si indicatori de intarziere.

Categoria indicatorilor de avertizare cuprinde 12 indicatori care
semnaleaza momentele ce preced modificarile esentiale ale fluctuatiilor ciclice
in special punctele extreme ale fazelor de prosperitate si depresiune. Acesti
indicatori sunt: numarul mediu de ore lucrate saptamanal, noi inregistrari ale
cazurilor de somaj, formarea netd de intreprinderi noi, comenzi de bunuri
de consum de folosinta indelungatd, contracte si comenzi pentru fabrici si
echipamente, constructii de cladiri si locuinte, schimbari ale inventarului,
preturile materialelor industriale, preturile stocarii, profiturile, raportul dintre
pret si costul muncii si schimbarile in datoria consumatorului.
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Categoria indicatorilor de coincidentd cuprinde un numar de 8
indicatori, care isi modifica semnificativ sensul miscarii, mai ales in punctul
maxim, al prosperitatii si in punctul minim al depresiunii. Acesti sunt:
ocuparea fortei de munca in sectoarele neagricole, rata somajului, produsul
national brut in preturi curente, produsul national brut in preturi constante,
nivelul produselor industriale, veniturile personale, vanzarile prin comert a
produselor manufacturate, vanzarile prin comertul cu amanuntul. Trebuie
precizat ca in unele statistici se foloseste produsul national exprimat numai in
preturi curente sau constante si se renunta la vanzarile cu amanuntul, care au o
dinamica asemanatoare cu vanzarea prin comert a produselor manufacturate.

Categoria indicatorilor de intarziere este formata din 6 indicatori la
care punctul de schimbare se inregistreaza dupa momentul de maxim sau de
minim al fluctuatiei. Acestia sunt: rata somajului pe termen lung, investitiile in
fabrici si echipamente, inventarul de afaceri al fabricilor si comertului, costul
unitar al fortei de munca, imprumuturi industriale si comerciale, rata dobanzii
si imprumuturile bancare pentru afaceri. Ca indicatori de intarziere se mai
folosesc uneori modificarea productivitatii neagricole si pierderile din afaceri.

Concluzii

Din acest articol se desprind cateva concluzii teoretice si practice
dupa cum urmeaza. In primul rind pe baza elementelor teoretice se stabilesc
elementele care pot sta la baza realizarii unui model macroeconomic de
evolutie a economiei nationale. O altd concluzie este aceea ca fara un sistem
informational adecvat, care sd ofere datele necesare, nu se poate realiza o
prognoza realisti asupra evolutiei economiei nationale. In orice tard, chiar
dacad legile pietei libere functioneaza, pentru nevoile macroeconomice
0 prognoza se impune cu necesitate. Articolul subliniaza faptul ca, fara
un sistem informational adecvat si fara date certe, procesul de prognoza
macroeconomicad nu se poate realiza. Studiul efectuat pune in evidentd toate
aspectele teoretice care trebuie avute in vedere in realizarea unei prognoze
macroeconomice de continut. Articolul nu si-a propus sa faca si un studiu
concret asupra celor expuse deoarece aceasta ar Insemna un volum imens de
date care nu ar evidentia altceva 1n plus decat faptul cd se impun aceste idei
care pot fundamenta un model de evolutie a activitatii economice. Previziunea
este de fapt stabilirea perspectivelor de evolutie in viitor bazata pe date certe
, consumate dar care trebuie sa fie fundamentate pe baza unor informatii
certe. In acest context apreciem ca sistemul informational necesar activitatii
de previzionare (prognozare) este deosebit de important. Cei care doresc pot
extinde acest studiu ludnd un minimum de date necesare din sistemul de date
statistice sau sistemul informational statistic.
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Abstract

Activity prediction (forecasting) of the national economy plays an
important role in future projects. Although the conditions of free market activity
macroeoconomica it must be projected to be expected to know the perspective
that this economy will grow. The authors consider that the main aspects of
implementing the theoretical prediction activity is beneficial. From this point of
view, an important role for macroeconomic forecasting plays indicator system use.
Thus, taking into account the classification of the main macroeconomic indicators
authors do an inventory on accestora revealing that the main categories (groups of
indicators) are those of the general business of the warning system, coincidence or
delays in implementing the plan forecast. Of course, every subgroup of indicators
plays an important role in macroeconomic. But, essentially, it is that this activity
forecasting must consider this as a single complex system. Based on their view of
the main elements of trends in individual and concerted then these indicators gives
a realistic trend on macroeconomic growth. Against this background it stresses the
role that has the system of national accounts and macroeconomic analysis filing
system that can be used in business forecasting. Based on national accounts, to
give some ideas on macroeconomic indicators of results that can be calculated,
the structural elements thereof to facilitate an opportunity for comprehensive
analysis, structural and on which can lead to the identification, forecasting the
trend of evolution . Well formalized system of national accounts is that by taking
into account the elements contained in it, make building a macroeconomic model,
on which to make a realistic forecast. It is in this sense, the authors established
several mathematical relationships from which it can calculate quantitative
analysis with qualitative perspective, the main macroeconomic developments.

Keywords: forecast, account national, macroeconomic model,
mathematical function, variable structure
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Introduction

The problem of information system activity forecast is particularly
critical in the sense that only based on thorough knowledge of the realities
downstream of the national economy based on concrete models can achieve a
realistic forecast of the evolution of the national economy. In this article were
revealed: the system of indicators used in the business of forecasting, inventory
itself and making the details of each individual groups of indicators or indicator
that has essentially the elements of the System of National Accounts as a method
of recording and highlight the results of macroeconomic analyzes needed in
this area and then content and calculation of the main indices of the national
economic accounts system. These are discussed in this article the correlation
that exists between macroeconomic variables that can be quantified and used
in economic models that can give a probabilistic evolution at least the national
economy. This article presents details on each aspect, finally materializing
some mathematical models that are used for this purpose.

Literature review

Anghelache, Panait, Marinescu si Nita (2017) describe models and
forecasts macroeconomic indicators dedicated, Anghelache si Anghelache
(2010) focuses on equilibrium models, Anghelache si Capanu (2003)
presents in detail the calculation and analysis of macroeconomic indicators.
Anghelache (2008), Anghelache, Isaic-Maniu, Mitrut si Voineagu (2007) are
concerned with macroeconomic statistics. Klenow si Willis (2007) studied the
correlation between information and prices. Weizsacker (2010) develops on
rational expectations. Philippon si Schnabl (2011) deals with the types of rents
generated by state intervention in the banking sector. Manole (2008) considers
use of information systems in financial decision-making. Anghelache (2015)
is a reference paper in macroeconomic forecast. Caplin si Dean (2015) are
concerned with the acquisition of information. Carroll (2003) considers the
correlation between household and macroeconomic expectations. Collasi Mele
(2010) discusses the theme of informational connections. Golosov, Lorenzoni
si Tsyvinski (2014) examines the role of private information in transactions.
Mankiw, Gregory si Reis (2007) concerned the role of certain information in
the context of general equilibrium. Ostrovsky (2012) assess the aggregation
of information in the context of dynamic markets. Pasquariello (2007) takes
into account the heterogeneity of information. Kiley (2007) analyzes a set of
models dedicated pricing information based on certain characteristics.

10 Romanian Statistical Review - Supplement nr. 4/ 2017



Research methodology and data

The indicators used in forecasting activity

Indicators are absolute or relative numerical expressions which are
quantified objectives economic and social activity in each period shall be
fixed means of making them and ensure control over resource efficiency.
Indicators used in forecasting economic and social phenomena and processes
are classified according to various criteria, as follows:

» After fulfilling role in the activities scheduled are: plan and
forecast indicators, calculation and substantiation indicators and indicators of
statistical tracking and control. Indicators can be indicative plan, indicative
of recommendation or binding. Calculation substantiation indicators or
indicators serve sizing and forecasting plan and usually are not included in
the forecasting tools. This role can be fulfilled by some indicators plan and
forecast. Tracking statistical indicators and controls are used to verify the
achievement of the objectives and recommendations for plans, programs and
forecasts;

* After breeding processes or sides that they reflect. are indicators of
primary resources of socio-economic development indicators of production,
distribution indicators, indicators of exchange or circulation indicators of final
demand and indicators of consumption and final results of reproduction;

* After the unit of measure are indicators expressed in natural or natural-
conventional monetary indicators in terms of value and labor indicators;

* By nature or content they express objectives are: quantitative and
qualitative indicators. The qualitative indicators characterizing the volume of
activities and their results, the amount of resources available or used capacity
increases deproductie and qualitative indicators reflect the quality of economic
and social activities, the structural characteristics of the economy; aspects of
economic efficiency.

The most important indicators are indicators characterizing the activity
of forecasting cyclical fluctuations. The analysis of cyclical fluctuations of
national economies of particular interest for economic and social forecasting.
To this end, they use a series of indicators to measure cyclical oscillations, to
highlight the key changes forecast in the economy and, ultimately, to inform
strategy to mitigate large variations and integration into development programs.
These indicators are divided into three groups, namely: representative
indicators, indicators and general indicators of business compounds.

Representative indicators reflecting the dynamics of particular phase
of economic activity, but from correlations that exist between fluctuations in a
sector and the national economy as a whole, it is estimated that they indirectly
characterizes the state of the national economy. This group includes: the
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production of iron and steel, which can be characterized by short-term trends
that are manifested in the national economy; the volume of railway transport;
bank payments or bank loans, which are related to the economic activities;
power generation etc.

Indicators characterizing compounds several phases of economic
activity and include: number of employees in factories, calculated based on
a sample of units which comprise 50% of the staff busy; price index for the
workforce and changes in the number of hours worked per week; Industrial
Production Index, calculated based on a sample of companies covering 25%
of the employees in manufacturing and mining; GNP in constant prices
(comparable).

Common indicators reflecting business growth and cyclical changes
their business. It’s business volume index and statistical indicators for cyclical
changes thereof. Index business volume reflects the dynamics combined 10
individual variables such as: production of ingot steel production of ingots,
zinc construction volume we use cotton, oil production, electricity generation,
employment in non-agricultural activities, transport volume, bank rates, sales
volume in stores.

The group statistical indicators of business is cyclical changes include
26 indicators, each reflecting a different aspect of economic activity, divided
into three parts namely: warning indicators, indicators and indicators delay
coincidence.

Category contains 12 indicators warning indicators that signal changes
essential moments preceding cyclical fluctuations especially extreme points of
the phases of prosperity and depression. These indicators are: average number
of hours worked weekly new records of cases of unemployment, training
net new businesses, orders of consumer durables, contracts and orders for
plant and equipment, buildings and housing, changes in inventory prices of
industrial materials storage prices, profits, the ratio of price and labor costs
and changes in consumer debt.

Category indicators coincidence comprises of eight indicators, which
significantly changes its direction of movement, especially in the peak,
prosperity and the trough of the depression. These are: employment in non-
agricultural sectors, unemployment rate, gross national product at current
prices, the gross national product at constant prices, the industrial products,
personal income, sales by the manufactured goods trade, sales in retail trade.
It should be noted that some statistics using national product expressed only
in current or constant prices and retail sales are dropped, which have a similar
dynamic commerce sales of manufactured goods.

Category indicators delay consists of 6 indicators that point change
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occurs at the time of maximum or minimum fluctuation. They are long-term
unemployment, investment in factories and equipment, inventory and business
trade plants, the unit cost of labor, industrial and commercial loans, interest
rates and loans for business. As indicators of delay is also sometimes use non-
farm productivity change and loss of business.

Conclusion

This article is about some theoretical and practical conclusions as
follows. Primarily on the basis of theoretical setting items that may underlie a
macroeconomic model to achieve the development of the national economy.
Another conclusion is that without an adequate information system that
provides the necessary data can not provide a realistic forecast of the evolution
of the national economy. In any country, even if the laws of the free market
works for necessary macroeconomic forecasting is absolutely necessary. The
article points out that without an adequate information system without reliable
data, macroeconomic forecasting process can not be achieved. The study
highlights all theoretical aspects to be considered in achieving macroeconomic
forecasts content. Article not proposed to make a specific study on the set
because it would mean a huge volume of data that does not reveal anything
further than that imposed these ideas can base a model of the evolution of
economic activity. Outlook is actually determining future development
prospects based on reliable data consumed but must be founded on the basis of
reliable information. In this context we consider that the information system
needed for the prediction (forecasting) is particularly important. Those who
wish may extend this study taking minimum data required system of statistics
or statistical information system.
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Abstract

In acest articol, autorii isi propun, pornind de la importanta pe care o
are previziunea (prognoza economica) sd prezinte principalele aspecte pe care
le intalnim in acest proces si, mai important decdt atdt, sa prezinte principalele
metode i tehnici de elaborare a acestor studii. In situatia oricdrei economii
este important sa cunoastem modul in care a evoluat economia sub influenta
diversilor factori interni si externi. Pentru aceasta este nevoie sa clarificam
unele aspecte privind cadrul metodologic al previziunii economice, in general
si al celei macroeconomice, in special. In elaborarea cadrului metodologic
al previzionarii macroeconomice trebuie clarificate unele aspecte cum sunt:
Structura previziunii, fundamentarea previziunii si asigurarea unui flux logic
al lucrarilor de elaborare. Fluxul logic al lucrarilor de previzionare trebuie sa
tind seama de diagnoza, prognoza si calificarea acestor studii. Cu alte cuvinte,
se impune efectuarea unei analize-diagnostic, apoi o analiza de elaborare a
programului si, in final, programul macroeconomic sau economico-social.
Acestor aspecte autorii si-au propus sa le dea semnificatia necesara si precisa
pentru a se putea clarifica contextul in care se pot realiza aceste previziuni.
Autorii pun accentul si pe clarificarea metodelor si tehnicilor previzionale
asa incadt, pornind de la existenta unui numdr insemnat de asemenea tehnici,
sd le putem alege pe cele care sunt semnificative in realizarea unui astfel
de studiu. Referitor la metodele de previzionare, se acorda o atentie metodei
extrapolarii, utilizarii variabilelor aleatoare, metodei interpolarii, precum §i
metodelor structurale de previziune. In cadrul fiecareia dintre acestea, autorii
dau semnificatiile precise, ajungdnd sa ofere un ghid important pentru cei
care doresc astfel de studii. In mod particular, se acordd atentie modelului
economico-matematic utilizat in prognoza economicd. Astfel, se acorda
atentie modelelor previzionale bazate pe functiile de productie pornind de
la modelul general al lui Cobb-Douglas, se continud cu sintetizarea unor
aspecte privind modelele previzionale de simulare, cu accent pe simularea
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Monte-Carlo sau simularea de tip joc. Lucrarea oferd o serie de elemente pe
baza carora se poate ajunge la un studiu de prognoza care sda indeplineasca
toate functiile acestuia, in sensul de a fi o previziune garantatd, de a contine
etapele si elementele necesare, de a fi bazat pe un sistem de indicatori
economici (macroeconomici), de a cuprinde un grafic de derulare, de control
si de posibila ajustare a acestora.

Cuvinte cheie: metoda, previziune, metoda previzionala, extrapolare,
interpolare, ritm mediu, functie de corelatie, functie de productie

Introducere

Studiul de fatd porneste de la necesitatea de a cunoaste evolutia
trendului economic, in cazul agentilor economici sau macroeconomic, in
cazul in care discutim despre economia nationala. In cadrul acestui articol,
pornind de la necesitatea realizdrii unor studii de prognoza (previziune)
complete, minutios structurate, care sa asigure posibilitatea luarii unor decizii
micro sau macroeconomice in sensul previzionat, am cautat si prezentam
elementele teoretice esentiale pe care trebuie sa se bazeze orice previziune
economici. In acest sens, autorii acorda un spatiu larg cadrului metodologic al
previziunii economice (macroeconomice), al structurii previziunilor, in sensul
ca trebuie sa prevada in mod diferentiat elementele de crestere economica,
profilul activitatii previzionate (ramura, teritoriu, cadrul social), categorii
de prevederi si, in final, pe baza acestora, sa se realizeze fundamentarea
previziunilor macroeconomice. Se acorda atentie fluxului logic al lucrarilor de
previziune, prin parcurgerea celor trei etape esentiale: diagnoza, prognozarea
si planificarea. Acestea trebuie inscrise intr-un circuit economic in care sa
fie corect si logic abordate. In continuare, pentru a patrunde si a intelege
metodele si tehnicile previzionale, se cauta clarificarea metodei previzionale
ca un mod de cercetare si cunoastere a realitatii pentru a a anticipa o actiune
viitoare pe baza de criterii rationale si de optim care sa reprezinte un element
al procesului de cunoastere.
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Se prezintd pe ansamblu, metodele folosite in domeniul previziunii
integrate intr-o conceptie generald, ceea ce constituie in fapt metodologia
previzionald. Sunt abordate aspecte privind metodele fundamentale de
previziune, cum ar fi metoda analizei si sintezei si metoda intepretarii
sistematice. Un rol esential este acordat metodelor de previziune pe elemente,
cu accent pe metoda extrapoldrii si interpolarii.

Se utilizeaza indicatorii si metodele statistico-econometrice, pe baza
carora se pot obtine cu certitudine elemente definitorii in legatura cu perspectiva
evolutiei economiei intr-o perioada de timp determinata (termen scurt, mediu
sau lung). Autorii se apleaca asupra extrapoldrii analitice cu ajutorul functiilor
de corelatie si ale functiei de productie. Sunt date principalele metode statistice,
precizandu-se indicatorii statistici care pot fi utilizati in perspectiva realizarii
unei astfel de previziuni.

Un loc aparte 1l ocupd prezentarea metodei modeldrii economico-
matematice, care poate fi folositd cu succes in toate aceste lucrari de
previziune. Simularea este un alt aspect caruia i se acorda atentie, in sensul
ca orice studiu de previziune trebuie supus procesului de simulare pentru a
identifica daca conceptele si aspectele surprinse de studiu se vor putea realiza
in practica intr-o perioada previzionata. In acest sens, se prezintd simularea
Monte-Carlo, ca o modelare prin experimentarea proceselor deterministe sau
stohastice, simularea de tip joc prin acordarea unor valori arbitrare valorilor de
intrare sau unele modele intuitive care pot deasemenea fi utilizate in studiile
de previziune. In final, se acordd atentie metodelor de echilibrare (balante
previzionale) care dau sens si esentd studiului efectuat.

Literature review

Andreou, Ghysels and Kourtellos (2013) evalueaza posibilitatea
de a utiliza datele financiare colectate pe baza de zi cu zi in prognoze
macroeconomice. Anghelache, Panait, Marinescu and Nita (2017) se
concentreazd pe modele si indicatori macroeconomici dedicati prognozelor.
Anghelache, Grabara, Manole (2016), Anghelache, Dima, Anghel (2016),
Anghelache (2009) aplicd mai multe tipuri de modele de prognoza
macroeconomicd pentru economia romaneasci. Ollera, and Teterukovsky
(2007) discuta despre masurarea calitatii pentru variabilele macroeconomice
utilizate in prognoza. Anghelache, Anghel, Manole, Lilea (2016), Anghelache,
Anghel (2014) studiaza instrumentele de modelare economica. Eckela, Philip
and Grossman (2008) abordeaza atitudinea fatd de risc in prognoza. Fuentes,
Poncela, Rodriguez (2015) analizeaza anumite caracteristici ale seriilor
de timp in contextul prognozelor macroeconomice. Giacomini and Rossi
(2010) analizeaza efectele instabile in prognoza. Nalewaik (2011) dezvolta
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prognoza in recesiuni. Anghelache (2015) prezinta instrumentele de prognoza
macroeconomica. Clark and Ravazzolo (2015) discuta asupra performantelor
in contextul prognozelor macroeconomice. Aruoba and Diebold (2010)
evalueaza monitorizarea, in timp real, a sectorului macroeconomic. Gurkaynak
and Wolfers (2006) analizeaza previziunile macroeconomice bazate pe piata.
Blanchard and Leigh (2013) abordeaza erorile de prognoza. Anghelache and
Anghel (2016), Anghelache, Mitrut and Voineagu (2013), Anghelache (2008,
2007-coord), Anghelache et.al. (2006), Anghelache and Capanu (2004) sunt
lucrari de referinta in statistica si analize macroeconomice. Ng and Wright
(2013) analizeaza impactul caracteristicilor Marii Recesiuni asupra prognozei
si modelarii la nivel matcoeconomic. Patton (2011) discuta despre compararea
prognozei volatilitatii. Wilms and Croux (2016) analizeaza utilitatea
cointegrarii rare in prognoza.

Metodologia cercetarii si date

Cadrul metodologic al previzionarii macroeconomice

Elaborarea cadrului metodologic al previzionarii macroeconomice
presupune rezolvarea urmatoarelor trei mari probleme: structurarea
previziunilor; fundamentarea previziunilor: asigurarea unui flux logic al
lucrarilor de elaborare.

Structurarea previziunilor inseamna gruparea acestora, a problemelor
si actiunilor, dupa diverse criterii care s permita efectuarea lucrarilor intr-o
asemenea ordine in raport cu competentele celor care elaboreaza astfel de
lucrari si care sa asigure gradul dorit de operationalizare.

Prevederile previziunilor se structureaza, insa, in mod diferentiat
pe: sectiuni - grupe mari de probleme; profiluri - gruparea prevederilor dupa
criteriul de ramura, teritorial sau social; categorii de prevederi, respectiv
orientative sau imperative, priveste in mod deosebit planurile si programele.

Fundamentarea previziunilor macroeconomice inseamna stabilirea
fiecaruia dintre elementele acestora pe bazd de informatii suficiente, cu
luarea in considerare a retelei de interdependente si a evolutiilor previzibile,
asigurandu-se, totodatd, si masuri de siguranta asupra riscului si incertitudini.
Prin fundamentarea previziunilor se urmareste desfasurarea unor activitati
eficiente din punct de vedere tehnico - economic, social si ecologic.

Elaborarea lucrdrilor de previzionare macroeconomicd presupune
parcurgerea a trei etape esentiale, si anume: diagnoza, prognozarea si
planificarea sau programarea. Toate acestea se afla in raporturi informationale
si de conditionare metodologica (Figura 1).
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Raporturile diagnoza - prognozare - planificare

Figura 1
ANALIZA PLANIITCAREA
PROGNOZARE  |q DIAGNOSTIC SAU N SAU
DIAGNOZA PROGRAMAREA

I

Orice lucrare previzionald este precedatd de efectuarea unor analize
complexe cu caracter retrospectiv, care sa pund in evidentd desfisurareca
activitatilor economico-sociale in perioada precedentd, tendintele manifestate pana
la inceputul perioadei care face obiectul previziunii. Acest demers poartd numele
de analiza diagnostic sau diagnoza si prezinta o situatie sugestiva asupra nivelului
de dezvoltare atins si a factorilor care au conditionat evolutiile evidentiate.

Elaborarea prognozelor trebuie sd parcurgd urmatoarele etape:
interpretarea si valorificarea informatiilor furnizate de analiza-diagnostic,
precum si a altor informatii disponibile; elaborarea studiilor prospective si a
prognozelor preliminare; elaborarea prognozei macroeconomice preliminare;
elaborarea prognozelor partiale sau sectoriale, altele decat cele prioritare;
elaborarea prognozei macroeconomice finale sau definitive.

Prognozele prioritare se elaboreaza pe baza concluziilor desprinse din
analiza diagnostic si din studiile prospective. Acestea se referd la domenii sau
probleme care prezintd un interes deosebit pentru evolutia economico-sociala,
dar care pot fi abordate relativ autonom, inainte de proiectarea structurilor
macroeconomice, de ansamblu.

Pe baza ansamblului de informatii furnizate de lucrérile previzionale
mentionate se elaboreazd prognoza macroeconomica preliminard, ca model
agregat coerent al evolutiei economiei nationale, prezentat intr-o forma
simplificata. Prognozele partiale sau sectoriale au caracter complex dar
relativ dezagregat. Se elaboreaza pe baza informatiilor furnizate de studiile de
analiza-diagnostic la nivel macroeconomic sau pe domeniile care constituie
obiectul lor, de studiile prospective specifice si de prognozele prioritare.

Programele sau planurile macroeconomice §i sectoriale se elaboreaza
de catre ministerele sau departamentele interesate n colaborarea cu institutii
specializate publice sau private. Elaborarea planurilor §i programelor
macroeconomice prezinta o serie de particulariti¢i si in functie de orizontul
de timp pe care il iau in consideratie i anume: termen lung, peste 7 ani, pentru
planuri sau programe strategice; termen mediu, cuprins intre 3 si 7 ani; planuri
sau programe anuale.
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Metoda previzionald este un mod de cercetare si cunoastere a realitatii
pentru a anticipa o actiune viitoare pe baza unor criterii de rationalitate, de
optim si reprezintd o componentd a procesului de cunoastere, aratand calea
(caile) de urmat, ca rod al transformarii enuntului teoretic privind dinamica
economica in modalitati si procedee practice asupra felului cum trebuie
procedat.

Ansamblul metodelor folosite in domeniul previziunii, integrate intr-o
conceptie generald unitara, constituie metodologia previzionala.

Tinand seama de practica planificarii si prognozarii economico-
sociale, metodele previzionale folosite pot fi: fundamentale; de previziune pe
elemente; structurale, de stabilire in perspectiva a unor sisteme informatice;
intuitive si de echilibrare.

Analiza constd in descompunerea fenomenului sau procesului
respectiv 1n elementele sale constitutive, in scopul studierii aprofundate a
acestora.

Sinteza constd Tn recompunerea intregului din elementele analizate,
obtinandu-se expresii cantitative agregate §i generalizarea aspectelor
particulare ale realitatii, in urma procesului de cunoastere de la simplu la
complex. Sintezele economico-sociale sunt instrumente indispensabile ale
managementului §i previziunilor macroeconomice, constituind premisa
necesara a exprimarii optiunilor si adaptarii deciziilor de importanta nationala.

In cadrul analizei (interpretarii) sistemice, activitatea previzionala
presupune o serie de obiective, dintre care amintim: proiectarea indicilor
de performantd pentru starea doritd pe traiectoria dintre perioada de baza
si orizontul previziunii; stabilirea algoritmilor de determinare a variantelor
convenabile; introducerea in sistem a variabilelor de intrare si a parametrilor
de decizie, precum si obtinerea variabilelor de iesire, cu luarea in considerare
a fluxurilor intermediare si optimizarea functionarii sistemului (a variantelor
formulate).

Metoda extrapolarii

Extrapolarea constd, in esentd, n prelungirea in viitor a evolutiei
constatate 1n trecut.

In raport de datele disponibile si de specificul problemei analizate se
utilizeaza diferite procedee de extrapolare §i anume extrapolarea analitica,
extrapolarea fenomenologica, extrapolarea prin curba infasuréatoare.

Extrapolarea analiticd porneste de la ipoteza unei evolutii ai cérei
parametrii se determina astfel incat sa se ob{ina cele mai mici erori de estimare.
Aceasta se poate aplica unor serii cronologice sau unei functii de corelatie.
Extrapolarea analitica cu ajutorul seriilor cronologice presupune determinarea
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trendului unei variabile dupa ce variatia sezoniera a fost eliminata (printr-o
metoda oarecare) sau daca nu este afectata de variatia sezoniera. Extrapolarea
de acest gen se poate realiza, in problemele simple, cu ajutorul sporului mediu
(absolut), cu alte cuvinte a ratiei medii, sau cu ajutorul ritmului mediu anual.

Extrapolarea cu ajutorul sporului mediu (absolut) anual, adica a ratiei
medii calculati cu ajutorul seriei dinamice statistice. In cazul extrapolarii
mecanice, se determind mai 1ntai sporurile cu baza in lant (pentru fenomenele
care au tendinta de evolutie sub forma unei progresii aritmetice) si apoi se
stabileste sporul mediu. Pentru extrapolare se foloseste relatia:

Vi = Yo +no x Ay

unde:

Yt = variabila extrapolatd pentru orizontul “t” al previziunii;

Yo = valoarea variabilei in anul de baz3;

No = numarul de ani de dupa cel de baza pana la orizontul “t” al
previziunii;

Ay = sporul mediu anual.

In cazul unei extrapolari euristice se modifica parametrul Ay, devenind
Ay*, cu ajutorul produsului dintre sporul mediu si coeficientul k, ce poate
fi mai mare sau mai mic decat I, dupa cum estimeaza specialistii cd se va
modifica tendinta evolutiei. Daca k<1 se reduce sporul mediu calculat pe baza
datelor din perioada expirata, iar daca k>1 acest spor se amplificd. Deci se
aplica relatia: — S
Ye =Yo+ n Ay k= yo+ ne Ay’

Extrapolarea cu ajutorul ritmului mediu anual, presupune mai intai,
determinarea indicilor de evolutie cu baza in lant si calcularea indicelui mediu
al evolutiei (pentru fenomenele care au tendinta de a evolua sub forma unei
progresii geometrice). Pentru extrapolarea mecanica se foloseste relatia:

Ve =yo(1£ 1)t

unde:

r = ritmul mediu anual al sporului, sub forma de indice;

t = numarul de ani de dupa cel de baza, pana la orizontul previziunii
(ceilalti termeni au aceeasi semnificatie ca mai sus).

In cazul unei extrapolari euristice se poate utiliza coeficientul ,,k”,
adica:

ye =yo(1+ 1)tk

Revista Romana de Statistica - Supliment nr. 4/ 2017 21



In cazul problemelor mai complexe se procedeazi la alegerea tipului
de functie (dreapta, parabola etc.) care sa ajusteze cel mai bine datele seriei.
Extrapolarea analitica cu ajutorul functiei de corelatie consta in
proiectarea variabilei dependente ,,Y” 1n corelatie cu evolutia variabilei
independente ,,x”:
Y=£(x)

Este obligatoriu insd ca intre cele doud variabile sa existe relatii
cauzale, iar coeficientul de corelatie dintre ele sa fie cat mai mare si abaterea
medie patratica sa fie cat mai micd. Aceste cerinte trebuie urmarite cand se
alege forma functiei (sau se alege acea functie care satisface cel mai complet
aceste exigente).

Extrapolarea de acest tip pleacd de la ipoteza ca oricare din valorile reale
ale seriei dinamice se obtin prin suprapunerea urmatoarelor elemente: o variatie
stabila de lungd durata, numitd tendintd, care da sensul general al evolutiei;
variatii periodice 1n jurul acestei tendinte; variatii intamplatoare (aleatoare).

In acest caz, relatia de mai sus devine:

Y=fx) +u

unde:

u = variabila aleatoare (perturbatoare)

Succesiunea calculelor pentru realizarea unei extrapolari analitice
bazate pe functii de corelatie este urmatoarea: stabilirea marimilor (variabilelor)
de previziune pentru care se analizeaza corelatia, cu conditia ca intre ele sa
existe o dependenta reald. In caz ci se foloseste o corelatie multipla se va
urmari ca intre variabilele independente sda nu existe o influenta reciproca
(sa nu fie autocorelate); alegerea perioadei statistice pentru care sirurile de
date disponibile sunt concludente; reprezentarea grafica a sirurilor de date
statistice, obtinandu-se n acest fel o prima indicatie asupra formei functiei ce
poate fi utilizata; verificarea ipotezei cu privire la forma functiei; determinarea
parametrilor functiei, de reguld, prin metoda celor mai mici patrate; calculul
estimatorilor statistici, pentru a stabili intensitatea legaturii; determinarea prin
extrapolare a marimii variabilei dependente pentru anul de prognoza sau de
plan/program si analiza critica a rezultatelor obtinute, care se compara cu cele
dobandite prin alte metode.

Extrapolarea fenomenologicé consta in analiza caracteristicilor globale
ale fenomenului, pe baza interpretarii logice a experientei practice de durata.
Se pot desprinde astfel anumite “legi” de variatie a fenomenului urmarit, in
conditiile date. Metoda se bazeaza pe reprezentarea grafica, evidentiindu-se
vizual tendintele de evolutie. Rezultanta poate fi o dreaptd exprimatd ca o
functie liniara simpla (X, = a + by), iar pentru evolufii mai complexe curbele
pot fi descrise de functii exponentiale, logaritmice, logistice etc.
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Extrapolarea prin curbe infasuritoare descrie dinamica rezultantei
unor procese complexe, formate din mai multe elemente care intervin succesiv
in evolutia de ansamblu a procesului. Cu alte cuvinte, ea consta in ajustarea
(infagurarea) unei serii de curbe secventiale.

Metoda interpolarii

Metoda interpolarii constd in stabilirea marimilor intermediare intre
douad variabile date, si anume intre nivelul anului de baza si cel prevazut pentru
anul final al perioadei de prognoza sau de plan.

Interpolarea se poate realiza folosind doua procedee:

* interpolarea cu ajutorul ratiei medii anuale stabilita in functie de cele
doud marimi cunoscute (X, si X) si de numarul de ani dintre ele:

R=(X, - Xo)/T

X, =Xo+(R-T )

unde:

R = ratia medie anuala;

X = nivelul variabilei exogene pentru anul final T,

X = nivelul variabilei din anul de baza,

T = numarul de ani dintre anul de baza si anul final;

X, = nivelul variabilei rezultative, interpolate, pentru un an oarecare t,
situat Intre anul de baza si cel final;

t = numarul de ani dintre anul de baza si anul ,,t”

* interpolarea cu ajutorul ritmurilor medii, stabilindu-se ritmul

mediu anual dintre anul de baza si cel final al previziunii si aplicandu-I din
aproape 1n aproape la valorile absolute intermediare. Se folosesc relatiile:

n| Xy

T = X 1 =e%—1 (culogaritmi naturali)
0

De unde:

1
a=—x (InX7 —InX,)
si:
F= |==—1=10"—1 (culogaritmi zecimali)

Xo

1
b= b (log X7 —log X,)
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de unde:
XT - Xo(l + f)n

unde:

r = ritmul mediu anual al sporului;
X1 = nivelul anului final;

X, = nivelul anului de baza;

n = numarul de ani dintre ,,0” si ,,t”;
,t7=un an oarecare dintre ,,0” si,,T”.

Concluzii

Din aspectele prezentate de autori, rezultd cu claritate, cad un studiu
de prognoza (previziune), nu se poate realiza fara cunoasterea si aplicarea unei
metodologii complexe, care sa asigure atat unitatea studiului efectuat cat si
particularizarea aspectelor de previziune pentru fiecare element in parte. Prin
prezentarea aspectelor teoretice esentiale cu privire la studiile de prognoza, autorii
au reusit sa sugereze modalitatea prin care aceste studii trebuiesc indeplinite. Din
cele prezentate rezulta foarte clar contextul in care trebuie abordata activitatea de
previziune economica (macroeconomicd), precum si elementele de care trebuie sa
se tind seama, asa incat, prin aplicarea metodelor, modelelor si tehnicilor invocate sa
se realizeze un studiu care sa aiba un grad de probabilitate ridicata 1n a se Indeplini.
Toate aspectele cuprinse in acest studiu sunt sintetizate in scopul de a fi util celor
care efectueaza studii de prognoza. Desigur, utilitatea unui astfel de studiu ar fi in
aplicarea unor date concrete, dar cred ca nu acestea ar fi cele care ar fi necesare
pentru Intelegerea aspectelor esentiale teoretice ale procesului de prognoza.
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Abstract

In this article, the authors suggest, from the importance it has forecast
(economic forecast) to present the main issues that we encounter in this
process and, more importantly, to present the main methods and techniques
for developing these studies . If any economy it is important to know how the
economy evolved under the influence of various internal and external factors.
For this it needs to clarify some aspects of the methodology of economic
forecasting in general and the macroeconomic, in particular. In developing the
methodological framework of macroeconomic forecasting has clarified some
aspects such as structure prediction, forecasting and providing substantiation
of the logical flow of elaboration. Logical work flow forecasting must consider
the diagnosis, prognosis and qualification of these studies. In other words,
it requires an analysis and diagnosis, and analysis of program and finally,
macroeconomic and socio-economic program. These issues the authors have
proposed to give them the required significance and precise in order to clarify
the context in which these predictions can be made.The authors emphasize
and clarify the methods and forecasting techniques so that, according to the
existence of a large number of such techniques, you can select the ones you are
significant in achieving such a study. With regard to the prediction methods,
attention is paid to the extrapolation method, using random variables, the
method of interpolation, as well as structural prediction methods. Within each
of these authors give precise meanings systems, offering an important guide
for those who want such studies. In particular, economic-mathematical model
used in economic forecast shows interest. Thus, attention is forecasting models
based on production functions from the general pattern of Cobb-Douglas,
continue with synthesizing aspects of forecasting simulation models, focusing
on Monte Carlo simulation or simulation type game. The paper provides a
number of elements on which can be reached from a study forecasting that
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meets all functions in the sense of being a prediction guaranteed to contain
steps and elements necessary to be based on a system of indicators economic
(macro), to include a work flow, control and possible adjustment thereof.
Keywords: method, forecasting, forecasting method, extrapolation,
interpolation, average rate, correlation function, production function

Introduction

This study starts from the need to know the trend of economic
development, where economic or macro when discussing the national economy.
In this article, based on the need to conduct prospective studies (forecast)
complete, carefully structured to ensure the possibility of taking decisions
micro or macroeconomic sense planned, we tried to present the theoretical
elements essential need to build any economic forecasting. In this sense, the
authors give a wide space methodological framework of forecasting economic
(macroeconomic) structure predictions, in that it must provide a differentiated
elements growth profile activity forecast (branch, territory, the social)
categories provisions and, finally, on this basis, to achieve macroeconomic
foundation. Attention is paid to logical work flow forecast, by following three
basic steps: diagnosis, prognosis and planning. They have entered into the
economic circuit are properly and logically addressed. Continue to penetrate
and understand the methods and techniques forecasting is seeking clarification
of forecasting as a research and knowledge of reality for aa anticipate future
action based on rational criteria and optimal representing an element of the
process knowledge. It presents a whole, the methods used in the prevision
integrated into a general concept, which is in fact the predictive methodology.
They address issues concerning fundamental forecasting methods such as
analysis and synthesis method and systematic method intepretarii. A key role
is given to methods of prediction elements, focusing on extrapolation and
interpolation method.

Statistical methods are used and econometric indicators, on which
certain elements may be obtained by defining the light of developments in
connection with economy in a period of time (short, medium or long). The
authors leans on analytical extrapolation using the correlation function and
the manufacturing function. Main statistical methods are given, indicating the
statistical indicators that can be used for the achievement of such predictions.
A special place economic and mathematical modeling presentation method
that can be used successfully in all these works prediction. Simulation is
another aspect to which attention is paid, meaning that any study must undergo
forecasting simulation process to identify concepts and issues that captured
the study will be done in practice in a forecast period. In this respect, it shows
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the simulation Monte Carlo, a modeling deterministic or stochastic processes
through experimentation, simulation type game by giving arbitrary values of
input values or some intuitive models which can also be used in studies of
forecasting. Finally, pay attention to methods of balancing (balance forecast)
that give meaning and essence of the study performed.

Literature review

Andreou, Ghysels and Kourtellos (2013) evaluate the opportunity
to use financial data collected on daily basis in macroeconomic prognoses.
Anghelache, Panait, Marinescu and Nitd (2017) focus on models and
indicators dedicated to macroeconomic prognoses. Anghelache, Grabara,
Manole (2016), Anghelache, Dima, Anghel (2016), Anghelache (2009) apply
several types of models of macroeconomic prognosis for the Romanian
economy. Ollera, and Teterukovsky (2007) discuss on quality measurement
for macroeconomic variables used in forecasting. Anghelache, Anghel,
Manole, Lilea (2016), Anghelache, Anghel (2014) study the instruments of
economic modeling. Eckela, Philip and Grossman (2008) aprroach the attitude
towards risk in forecasting. Fuentes, Poncela, Rodriguez (2015) analyse
some characteristics of time series within the context of macroeconomic
forecasting. Giacomini and Rossi (2010) analyze the effects of unstable
environments in forecasting. Nalewaik (2011) develops on forecasting
recessions. Anghelache (2015) presents the instruments of macroeconomic
forecast. Clark and Ravazzolo (2015) discuss on performance in the context
of macroeconomic prognoses. Aruoba and Diebold (2010) evaluate the
monitoring, in real time, of macroeconomic sector. Gurkaynak and Wolfers
(2006) analyze the macroeconomic forecasts based on market. Blanchard and
Leigh (2013) approach the forecast errors. Anghelache and Anghel (2016),
Anghelache, Mitrut and Voineagu (2013), Anghelache (2008, 2007-coord),
Anghelache et.al. (2006), Anghelache and Capanu (2004) are reference works
in macroeconomic statistics and analysis. Ng and Wright (2013) analyze the
impact of the Great Recession characteristics on forecasting and modeling
at matcoeconomic level. Patton (2011) discusses on volatility forecast
comparison. Wilms and Croux (2016) analyze the usefulness of sparse
cointegration in prognosis.

Research methodology and data
Methodological framework of macroeconomic forecasting
Developing the methodology of macroeconomic forecasting involves
solving the following three main issues: structuring forecasts; substantiating
forecasts: providing a logical flow of development work.
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Structuring means the group forecast their problems and actions by
various criteria that make it possible to work in such orders, relative to those
who develop skills such work and to provide the desired degree of operating.

The provisions projections are structured, but differently as: sections -
large groups of problems; Profile - group provisions criterion branch, territorial
or social; categories of provisions, that indicative or imperative, especially for
plans and programs.

Substantiation macroeconomic their means setting each item based
on sufficient information, taking into account the network of interdependence
and foreseeable developments, ensuring at the same time, and precautions on
the risk and uncertainties. The foundation aims to forecast certain activities
effective in terms of technical - economic, social and environmental.
Develop macroeconomic forecasting works involves three basic steps,
namely: diagnosis, prognosis and planning or scheduling. All of this is in the
relationship information and the conditioning methodology (Figure 1).

Relationship Diagnosis - Forecasting — Planning

Figure 1
ANALI/ZA PLANIFTCARIEA
PROGNOZARE  |q DIAGNOSTIC SAU N SAU
DIAGNOZA PROGRAMAREA

I

Any forward-looking work is preceded by conducting comprehensive
analysis of the history, to highlight the economic and social activities in the
previous period, trends until the early period covered by the forecast. This
approach is called due diligence or diagnosis and presents a suggestive
situation reached the level of development and the factors that determined the
developments highlighted.

Forecasting must take the following steps: interpretation and
enhancement of information provided by diagnostic analysis and other
available information; developing prospective studies and preliminary
forecasts; drafting preliminary macroeconomic forecasts; partial or sector
development forecasts, other than priority; developing macroeconomic
forecasting final or definitive.

Priority forecasts are developed based on the conclusions of diligence
and prospective studies. They cover areas or issues of particular interest to
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socio-economic development, but that can be addressed relatively autonomous
structures before designing macroeconomic overview.

The set of information from the works mentioned forecast is developed
preliminary macroeconomic forecasts, the aggregate model coherent
development of national economy, presented in a simplified form. Partial or
sectoral forecasts are for complex but relatively disaggregated. Shall be based
on information from the study due-diligence macroeconomic or areas which
are subject to their specific prospective studies and forecasts priority.

Macroeconomic and sectoral programs or plans are developed
by ministries or departments concerned in collaboration with specialized
institutions, public or private. Develop curricula macroeconomic presents a
series of features and timeframe by which they take into account namely the
long term, over seven years for strategic plans and programs; The average
term of between three and seven years; plans and annual programs.

Method forecasting is a research and knowledge of reality to anticipate
further action on the basis of rationality, optimal and is a component of the
knowledge, showing the path (s) to follow, as the fruit of transformation
utterance theory on economic dynamics in practical ways and methods on
how to proceed.

Ensemble methods used in forecasting, integrated into a general
conception unit, is forecasting methodology.

Given the practical planning and forecasting social and economic
forecasting methods used are: Fundamental forecasting elements; Structural
laying perspective of information systems; intuitive and balancing.

The analysis of the phenomenon or process consists in that the
decomposition of its constituents in order to study their depth.

The synthesis is to recompose all of the elements analyzed to yield
quantitative aggregate and general expressions particular aspects of reality,
in the process of knowledge from simple to complex. Socio-economic
syntheses are indispensable tools and macroeconomic management, which
is a prerequisite required of a choice and adaptation decisions of national
importance.

The analysis (interpretation) systemic forecasting activity involves a
series of objectives, such as: design benchmark for the desired state trajectory
of the base period and the forecast horizon; setting algorithm to determine
suitable variants; introduction in the system of the input variables and the
parameters of the decision, and getting output variables, taking into account
intermediary and optimization of the flow system (formulated variants).
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Extrapolation method

Extrapolation is essentially an extension of future developments in
the past.

In relation to the specific problem of the available data and analyzed
using various methods of analytical extrapolation extrapolation namely, the
extrapolation phenomenological extrapolation of the envelope curve.

Analytical extrapolation assumes an evolution whose parameters
are determined so as to obtain the best estimation errors. This can be applied
to a function or time series correlation. The extrapolation of the analytical
determination involves using the time series of a variable trend after seasonal
variation has been removed (by any method), or if it is not affected by the
seasonal variation. Extrapolation of this kind can be achieved in simple
problems, using average gain (absolute), ie the average ration, or using annual
average rate.

Extrapolation with weight gain (absolute) annually, ie Average
ratio calculated using dynamic statistical series. In the case of mechanical
extrapolation, it is first determined based chain increases (for evolving
phenomena that tend to form an arithmetic progression), and then the average
gain is determined. For extrapolation using the formula:

Yt = Yo +no x Ay

where:
Yt = the extrapolated variable for the horizon “t” of the prediction;
Yo = the value of the variable in the base year;
Mo = the number of years after the base to the horizon “t” of the
prediction;
Ay = average annual growth.

In the case of an extrapolation heuristic parameter Ay changes,
becoming Ay*, with the use of the average gain and the coefficient k may
be greater or smaller than it, as estimated by experts that will change trend
evolution. If k <1 reduces the average gain is calculated using data from the
period expired, and if k> 1 this increase is amplified. So apply relationship:

Ye =Yo+ nedyk = yo+ n dy”

Extrapolation using the average annual rate involves first determining
the progress indicator to the base chain and the calculation of the average
index of development (for phenomena that tend to develop in the form of a
geometric progression). For mechanical extrapolation using the formula:
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Ve =Yo(1£ 7)F
where:
r = average annual rate of spore in the form of index;
t = the number of years after the base until the forecast horizon (other
terms are as defined above).
In the case of heuristic extrapolation you can use coefficient “k”, ie:

ye =Yo(1+ Ntk

If more complex problems will be elected according to type (straight,
parable, etc.) to adjust the best data series.

The extrapolation of the analytical aid in the design of the correlation
function is the dependent variable ,,Y” in line with the development of the
independent variable ,,x”:

Y=£(x)

But that is required between the two variables exist causal relationship
and the correlation coefficient between them is large and the standard deviation
is as small. These requirements must be followed when choosing the functional
form (or choose the features that best meet fully the requirements).

Extrapolation of this assumes that any real values of dynamic series
are obtained by superimposing the following elements: a stable long-term
variation called trend, which gives a general sense of evolution; periodic
variation around this trend; random variations (random).

In this case, the relationship above becomes:

Y=fx) +tu
where:

u = random variable (disturbance).

The sequence of calculations to achieve an analytical extrapolation
based on the correlation function is as follows: setting the quantity (variables)
for analyzing the correlation projection, provided that each be a real
dependence. If it uses a multiple correlation will be sought as between the
independent variables that there is a mutual influence (not autocorrelation);
election period for which statistical data streams available are inconclusive; a
graphical representation of statistical data strings, thus yielding a first indication
on the shape of the tool may be used; verify the hypothesis about the shape of
the tool; determine parameters of the function, as a rule, by the least squares
method; calculating the statistical estimators to determine the intensity of the
relationship; size determination by extrapolation of the dependent variable
for the prognosis or plan year / program and critical analysis of the results
obtained, compared with those obtained by other methods.

32 Romanian Statistical Review - Supplement nr. 4/ 2017



Extrapolation phenomenological analysis is the global characteristics
of'the phenomenon, based on logical interpretation lasting practical experience.
It may come off as some ,,laws” of change of the phenomenon pursued under
the circumstances. The method is based on the graphical representation,
visually highlighting trends. The result of the right side can be expressed as
a simple linear function (X, = a + by), and the complex developments curves
can be described by the exponential function, logarithmic, logistics, etc.

Extrapolation of the curves describing the dynamics of the resultant
envelope of complex processes, consisting of several elements which are
successively involved in the overall evolution of the process. In other words,
it consists in adjusting (winding) a sequential series of curves.

Interpolation method

Interpolation method is to establish data sizes intermediate between
two variables, namely between the base year and the expected final year of the
forecast period or plan.

Interpolation can be performed using two procedures:

* interpolation using average annual ration determined by two known
quantities (X, and X) and the number of years between them:

R=(X, - Xo)/T

Xi=xo+(r-1)

where:

R = average annual ration;

X1 = exogenous variable for the final year T;

X, = the variable base year;

T = number of years between the base year and end year;

X, = the variable outcome, interpolated, for any year t, located between
the base year and end year;

t = number of years between the base year and the year “t”.

* interpolation using average rates, establishing annual average rate
of the base year and the end of the forecast and applying it in almost almost
absolute values between. Use relations:

n|X
T = X_T —1=e%—1 (with natural logarithms)
0
Where from:

1
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¥ = |——1=10" -1 (with decimal logarithms)

1
b= - x (log Xy —log X,)
where from:

Xr=Xo(1+17)"

where:

r = average annual rate of spore;

X = the level of the final year;

X, = the level of the base year;

n = the number of years between “0” and “t”;
»t” = any year between “0” and “T”.

Conclusion

Aspects presented by the authors, it is clear that a study forecasting
(prediction), can not be achieved without the knowledge and application of
a complex methodology that would ensure the unity of the study carried out
and customize aspects of forecasting for each item. By presenting essential
theoretical studies on forecasting, the authors were able to suggest the way
in which these studies have to be performed. It follows from the very clear
context to be addressed business forecasting economic (macroeconomic) and
elements that must be taken so that, using the methods, models and techniques
relied on to conduct a study to have a high degree of probability to meet. All
issues covered in this study are summarized in order to be useful to those
conducting prospective studies. Of course, the usefulness of such a study
would be applying real data, but I do not think they would be those that would
be necessary to understand the basic theoretical aspects of forecasting process.
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Abstract

Cunoastem ca evolutia economiei unei tari, in conditiile in care
o dezvoltare autarhica nu se mai poate efectua, depinde cel mai mult de
participarea tarii respective la schimburile internationale de bunuri, servicii
si cooperare. Este evident faptul ca exporturile pentru o tard inseamnd un
ascendent in sensul ca asigura bunuri suplimentare evaluate apoi valoric care
se realizeazad in tard si se exportd. Asadar, exportul reprezintd un factor activ
de imbunatatire a rezultatelor economice (macroeconomice) intr-o perioada
de timp. Importurile la randul lor, reprezinta un alt segment al schimburilor
economice de bunuri si servicii internationale in care tarile interesate pentru
echilibrarea nevoii de resurse si de elemente pentru consolidarea productiei
proprii recurge la importuri. Din acest punct de vedere, importurile joaca
un rol pozitiv chiar daca inseamna un consum al rezultatelor interne pentru
a asigura importurile deoarece atunci cand sunt importuri de dezvoltare,
asigura cresterea potentialului economiei respective. Aceasta activitate are §i
un rol negativ, in contextul in care, o serie dintre resursele tarii, concretizate
in valoare financiara se utilizeaza pentru importuri nu tocmai necesare.
Astfel, o tard care este producatoare de bunuri si servicii, din motive date
de piata libera, de eficienta productiei sau de alte elemente care se au in
vedere, recurg la importuri. Cel mai bun exemplu in acest sens, este importul
de produse agroalimentare, mai ales in situatia in care tara in cauza este
capabild s producd acelasi gen de produse. In Uniunea Europeand a celor
27 (28) de state se practicd, pe baza Directivei liberei circulatii a bunurilor
si serviciilor posibilitatea de a cumpdra (nu mai este vorba de importuri in
Uniunea Europeand), pe baza relatiilor de piata. Aceasta situatie, creeazd
mari dificultati statelor care au potential sa produca, sa-si restrangd
activitatea si pe aceasta cale sa devina o tara cu deficit al balantei de comert
exterior sau international carve nu pate determina altceva decdt cresterea
datoriei externe. lata de ce, in aceastd situatie, este important ca in procesul
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de previziune macroeconomicd, este valabil si la nivel microeconomic, sd se
plece de la prognozarea perspectivei activitdtii economice internationale,
respectiv, a importurilor si exporturilor. In aceastd viziune, autorii acestui
articol, isi propun sa stabileasca, respectiv a trendului unei tari in domeniul
relatiilor economice externe, dar mai ales, sa stabileasca modele si tehnici
prin care aceastd previzionare se poate realiza. Utilizand un aparat
matematic, de stabilire a corelatiilor care exista intre elementele determinate
de import-export se poate ajunge la unele concluzii benefice deciziilor ce se
iau in domeniul managementului macroeconomic. Sunt prezentate modele
economico- matematice utilizate in prognozarea relatiilor economice,
stabilind functii de corelatie sau modele matriceale care pot asigura cu
posibilitate de analiza concretd. De asemenea, autorii se concentreazd Si
pe faptul ca se poate utiliza modelul gravitational, conceput prin luarea in
calcul a gradului de dezvoltare economica si a distantei economice dintre
parteneri, din punct de vedere al tarilor exportatoare si cele importatoare. In
aceasta ordine de idei, subliniem ca Romdnia nu cunoaste vreo perioadd in
care sd aibad sold al balantei de comert exterior excedentar. Intotdeauna acest
sold a fost deficitar. Autorii formuleaza si unele modele care pot fi utilizate in
prognozarea relatiilor economice internationale.

Cuvinte cheie: balanta, soldul platilor, export, import, relatii
comerciale, model matematic

Introducere

In acest articol, autorii pleac de la necesitatea realizarii unei prognoze
realiste in domeniul relatiilor economice internationale. In context se prezinta
continutul activititii economice, necesitatea de a realiza importuri, pornind de
la faptul ca un excedent in domeniul productiei de bunuri si servicii, presupune
un export care este benefic pentru tara in cauza. De asemenea, se analizeaza
si faptul ca restrictia unor resurse materiale si financiare, in incercarea de
armonizare macroeconomicd impune importuri. Desigur diferenta dintre
exporturi si importuri reprezintd exportul net care poate fi negativ si reprezinta
un deficit sau pozitiv si exprima un excedent. Autorii prezintd pe larg
activitatea economica propriu-zisd si apoi se axeazd pe a analiza activitatea
de prospectare, prognozare a activititii macroeconomice. In toate aceste
situatii, se recurge la analiza elementelor concrete pe care le sintetizeaza in
functii matematice pornind de la sistemul balantelor existente intre elementele
structurale ale economiei nationale. Pe aceasta baza, se aanalizeaza balantele
materiale, balanta comerciald si balanta de plati externe, formalizandu-se si
ecuatiile matematice care dau sens acestor analize si interpretdri. Balanta
legaturilor dintre ramuri este un model important care, in structura tabelului
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sintetic cu cele patru cadrane cuprinde si elementele referitoare la import si
export. Acestea se pot utiliza pentru a putea stabili elementele statice pe baza
cdrora si facd previziunea relatiilor economice internationale ale tarii. in
context sunt prezentate relatiile econometrico-matematice care stau la baza
acestor analize si interpretari.

Literature review

Anghelache, Anghelache si Anghel (2016) studiaza dinamica relatiilor
economice externe ale Romaniei, prin prisma schimburilor comerciale
internationale. Benetrix si Lane (2010) analizeaza caracterul diferentiat al
politicilor fiscale la nivel international, in contextul crizei economice. Borio,
James si Shin (2014) descriu sistemul financiar-monetar international, din
perspectiva istorica a contului de capital. Corsetti i Miiller (2013) discuta
despre miscarea internationala a politicilor fiscale in contextul cooperarii
economice, Corsetti, Meier si Miiller (2010) analizeaza unele aspecte ale
impactului politicilor de stimulare fiscala. De Paoli (2009) discuta pe tema
caracteristicilor politicilor monetare §i bundastarii intr-o economie deschisa
de proportii reduse. West (2006) prezinta modul de evaluare a previziunilor
macroeconomice. Anghelache, Manole si Anghel (2014) analizeaza impactul
investitiilor straine asupra mediului de afaceri, Anghelache, Jweida, Popovici
si Stanciu (2016) se preocupa de corelatia dintre investitiile straine directe si
export. Easterly (2003) evalueaza impactul sprijinului extern asupra cresterii
economice, Prasad, Rajan si Subramanian (2007) abordeaza o tema apropiata,
anume relatia dintre capitalul strdin §i cresterea economica. Rodrik (2000)
analizeaza perspectivele integrarii economice pe plan global. Anghelache si
Manole (2012) dezvolta pe tema analizei comertului international al Romaniei.
Ottaviani §i Serenson (2012) descriu obiectivele si strategiile specialistilor
in previziuni. Bordo, Meissner si Stuckler (2010) evalueaza corelatia dintre
datorii, crize financiare si crestere economica, Jeanne (2000) abordeaza o
tema apropiata. Feketekuty (2008) dezvolta pe tema negocierilor in comertul
international cu servicii. Anghelache (2015, 2008, 2007 — coord.) prezinta
instrumentele si conceptele specifice statisticii §i previziunii economice.
Bagwell si Staiger (2012) analizeaza miscarea profitului si caracteristicile
acordurilor comerciale in contextul pietelor descrise de o concurentd
imperfectd. Bodenstein, Erceg si Guerrieri (2010) studiaza impactul socurilor
externe 1n conditiile unui nivel zero al ratelor dobanzii. Staiger si Sykes (2011)
se preocupa de reglementarile nationale in domeniul relatiilor comerciale
externe.
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Metodologia cercetarii si date

Continutul activitatii de prognozare a relatiilor economice externe

Sfera de activitate a relatiilor economice externe cuprinde: comertul
exterior propriu-zis; comertul exterior invizibil; servicii; cooperarea economica
si tehnico-stiintifica internationala in domeniul productiei industriale, agricole,
al activitatii de constructii, transporturi, comert, cercetare tehnico-stiintifica,
servicii, operatiuni bancare.

Procesele au loc intre unitdfi aparfindnd unor economii nationale
diferite, chiar daca in unele cazuri exportul nu depaseste frontierele nationale
ale furnizorului, cum se Intdmplad cu vanzarile de bunuri si servicii prestate
turistilor straini pe teritoriul national.

Activitatea de previziune cuprinde: activitatea de prospectare-
prognozare; activitatea tranzactionala; activitatea de elaborare a previziunilor
pe termen scurt privind relatiile economice externe.

* Activitatea de prospectare si prognozare

Prospectarea are ca obiect cunoasterea tendintelor ce se manifesta
pe piata externd, analizandu-se un sistem de factori cu actiune independenta
care pot favoriza sau defavoriza diversele categorii de operatii economice
internationale.

Acesteanalize prospective sereferd la: analiza curbei de viata a produselor;
analiza orientarilor si tendintelor pe plan mondial in domeniul cercetarii stiintifice
si dezvoltarii tehnologice; evaluarea posibilitatilor de export si de cooperare in
exterior; studierea posibilitatilor interne de productie; cunoasterea restrictiilor
si facilitatilor practicate de diverse tari in relatiile economice internationale;
analiza conditiilor specifice de climatizare, ambalare, publicitate si prezentare
a marfurilor; studierea preturilor, conditiilor de platd, de acordare si primire a
creditelor externe, precum si a rentabilitatii diverselor operatiuni.

Prognoza poate avea atat aspecte cantitative, reprezentate prin marimi
absolute si relative, cat si aspecte calitative, relevate prin tendinte si schimbari
structurale cu efecte majore asupra cresterii economice.

Prognoza de ansamblu a relatiilor economice internationale cuprinde:
orientarea generald a operatiilor noastre economice cu exteriorul; evolutia
conjuncturii diverselor piete externe, prezentatd in mod diferentiat pe
grupe de produse; corelatiile dintre productia internd si relatiile economice
cu exteriorul; corelatiile dintre consumul intern §i relatiile cu exteriorul;
incidentele progresului tehnico-stiintific asupra dinamicii si structurii relatiilor
economice cu strdinatatea.

Activitatea tranzactionald presupune incheierea de tratate,
acorduri comerciale si de plati, precum si alte acte legale, care reglementeaza
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principiile, drepturile i obligatiile ce intervin intre parteneri in cadrul relatiilor
economice internationale, inlesnind dezvoltarea orientata a acestei activitati.
Activitatea de elaborare a previziunilor pe termen scurt, a programelor privind
relatiile economice externe se desfasoara pe baza concluziilor desprinse din
analizele prospective si a tranzactiilor incheiate cu parteneri externi pe termen
lung.

Paralel cu elaborarea prognozei se intocmeste si programul relatiilor
economice externe care include: programul comertului exterior; programul
cooperarii economice si tehnico-stiintifice internationale; balanta de plati
externe.

Programul de export estimeazd volumul total al exportului, si
ponderea sa 1n venitul national si in P.I.LB. Programul de import stabileste
volumul total al importului cu defalcarea acestuia pe categorii de importuri:
materii prime, resurse energetice, echipamente tehnice, bunuri de consum.
Evolutia exportului si importului se vede in balanta comertului exterior
(balanta comerciald). Balanta comerciald exprima valoric schimburile de
marfuri cu strdinatatea, cu ajutorul indicatorilor privind volumul exportului
(E), al importului (I), al comertului exterior (E+X) si al soldului comertului
exterior (E-I).

* Metode si tehnici de prognozare a relatiilor economice externe

- Sistemul balantelor. Balantele materiale au rol in fundamentarea
exporturilor gi importurilor la unele produse de baza si energetice, in corelatie
cu celelalte categorii de resurse si necesitati. Balanta comerciala se elaboreaza
pe baza indicatorilor din programele de export si import. Balanta de plati
externe, are o sfera de cuprindere mai larga decat balanta comerciald, deoarece,
pe langa valoarea operatiunilor de export-import de marfuri, care fac obiectul
balantei comerciale, ea include toate celelalte categorii de incasari si plati cu
strainatatea, scadente in perioade de previziune. Schema de principiu este
urmatoarea (model F.M.L.):

1. BALANTA COMERCIALA Export de marfuri (f.0.b.) Import de
marfuri (c.i.f.)

2. SERVICII

Turism

Transporturi si telecomunicatii Dobanzi

Venituri din investitii (cooperare) Alte servicii

3. CONT CURENT (142)

4. CONT CAPITAL (atb+c)

a) Credite pe termen mediu si lung
- primite
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- acordate
b) Credite pe termen scurt
- primite
- acordate
c) Investitii de capital
5. ERORI SI OMISIUNI
6. SOLD BALANTA (3+4+5)
7. MISCARI MONETARE Devize convertibile Conturi cliring
Credite F.M.I. Aur monetar

Balanta de plati externe serveste ca instrument de analiza a nivelului

de dezvoltare a unei tari si a structurii economiei acesteia.
In cursul anului sau pe o perioadd mai indelungati, balanta de plati poate
inregistra devieri de la echilibrul programat, datorita actiunii unor factori:
intarzierile In darea 1n exploatare a unor obiective industriale noi, cu rol in
export; nelivrarea unor produse la export sau inlocuirea lor cu unele mai
putin competitive; majorarea cantitatilor la export sau import; modificarea
taxei scontului; evolutia preturilor mondiale; restrictii economice la import;
evolutia cursurilor de schimb; factori psihologici si speculatia la bursa.

In ansamblul sau balanta de plati externe trebuie si fie intotdeauna
echilibratd prin compensarea soldurilor active (credite primite + incasari
din rate scadente la credite acordate) cu cele pasive (credite acordate + plata
ratelor scadente la creditele primite). Soldul influenteaza venitul national. in
acest caz,

V.N.U. = V.N.C. £4S8

unde:

V.N.U. = venitul national utilizat;

V.N.C. = venitul national creat;

AS = soldul relatiilor de credit cu alte tari.

Printre masurile economico-financiare de activizare a balantei de plati
deficitare, figureaza: Subventionarea exportului, reduceri de taxe pentru a
vinde mai ieftin decat concurentii; Taxa asupra importurilor, atunci cand sunt
mai ieftine decat cele indigene sau pentru a nu devaloriza moneda nationald;
Cuantificarea importurilor, stabilind un sistem de licente care sd permita
importul unor bunuri numai cu aprobarea guvernului; Majorarea impozitelor si
taxelor, diminuand puterea de cumpdrare a oamenilor; Controlul salariilor si al
dobanzii platite, reducand cererea interna si sporind exporturile; Modificarea
ratei scontului, stimuland investitiile strdine; Operatiunile ,,open market”,
respectiv vanzarea sau cumpararea de citre banca centrald a unor bonuri de
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tezaur sau obligatiuni guvernamentale pentru a modifica dimensiunea masei
monetare in circulatie; Stabilirea rezervelor bancare obligatorii, marind sau
micsorand plasamentele lor in credite; Devalorizarea monedei nationale,
ieftinind exporturile si scumpind importurile; Vanzari de aur si alte metale
pretioase din productia nationala; Utilizarea rezervelor de devize si metale
pretioase.

Balanta de conturi (Balanta angajamentelor si creantelor externe)
cuprinde aceleasi elemente ca si balanta de plati, cu deosebirea ca valorile
inscrise in ea exprima toate drepturile si obligatiile existente la un moment
dat, de reguld la 1 ianuarie, in cadrul relatiilor Romaniei cu celelalte tari,
indiferent cand au fost contractate si indiferent cand vor deveni scadente.

Balanta legaturilor dintre ramuri. Exportul apare totdeauna in Cadranul
I1, ca parte componentd a produsului final, iar importul se inregistreaza in mai
mute modalitati, din care mai convenabila este includerea sa in Cadranul 111
cu defalcarea pe ramuri si destinatii.

* Modele economico-matematice utilizate in prognozarea relatiilor
economice externe

Functiile de corelatie.

-evolutia exportului total (M,) ca functie de evolutie a venitului national
creat sau P.I.B.

M, = f(V)

-evolutia exportului, folosindu-se ponderea acestuia in volumul
venitului national creat sau al P.I.B. (K ) ca functie de trend stabilita optional:

Mt= VixK,t

- evolutia exportului pe ramuri si subramuri cu aceleasi functii, dar
utilizandu-se indicatori pe ramuri;

- evolutia exportului pe subramuri, grupe de produse si produse
principale cu ajutorul unor indici normativi: export la un milion lei productie
marfa; export la un milion tone cereale; export de masini, aparate, mijloace de
transport la 1000 bucati produse etc.;

- evolutia importului total (N,) ca functie de evolutie a PN.B. (P)
avand in vedere ca importul este implicat atat in productia intermediara, cat si
in crearea produsului final:

Nt=f (Pt

- evolutia importului cu ajutorul coeficientului importului in volumul
P.N.B. (Knt) ca functie de trend stabilite optional:

Nt= PtxK,t.
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Modelul matriceal (de retea) releva curentii de marfuri si servicii ale
unei tari cu exteriorul; poate fi reprezentat sintetic astfel:

t to t t P
XD =xE0xpPxp®  (Gj=12..n)

unde:

B ].(t) = coeficientul caracteristic al tarii importatoare ,,j”” in perioada
© de previziune; . o o o
X; ;= volumul X al curentilor de marfuri si servicii din tara de origine

(t0) 1 spre tara ,,j” in.anul dg previziune t;
X o= volumul acelorasi curenti in anul de baza t;

t . .. o N .
ﬁi( )= coeficientul caracteristic al tarii exportatoare ,,i” in perioada de
previziune.

Modelul gravitational este conceput prin luarea in calcul a gradului
de dezvoltare economica si a distantei economice dintre parteneri, din punct
de vedere al tarii exportatoare. Expresia generalizata a modelului gravitational
este urmatoarea:

Xij = f(Via' ]Gﬁ'kij) (i,j=1,2,..,n)

unde:
Xij = volumul X al curentilor de marfuri si servicii din tara exportatoare
,»1”’ cdtre tara importatoare ,,j”’;

V. = venitul national pe locuitor al tarii exportatoare ,,i”;

V. = venitul national pe locuitor al tarii importatoare ,,j”’;

kij = coeficientul care exprima distanta economica dintre parteneri;

o = elasticitatea exportului tarii,,i”” in raport cu propriul venit national
pe locuitor;

B = elasticitatea importului tarii ,,j”” In raport cu propriul venit national
pe locuitor.

Concluzii

In acest articol, autorii au pus accentul pe a stabili relatiile economico-
financiare externe si modul in care acestea se rafrang asupra rezultatelor
macroeconomice. Din acest punct de vedere, activitatea de previzionare
(prognozare) a relatiilor economico-comerciale externe capatd un aspect
deosebit. Din acest punct de vedere s-a realizat o punere in tema cu privire
la continutul activitatii de prognozare a relatiilor economice internationale,
precum si cu privire la cerintele activitatii de prospectare si prognozare a
activitatii economico-sociale. Din modul in care sunt prezentate aspectele in
acest articol, rezultd foarte clar, posibiltatea de a analiza, interpreta efectul

44 Romanian Statistical Review - Supplement nr. 4/ 2017



pe care 1l au importurile si exporturile unei tari asupra rezultatelor finale
concretizate in produsul intern brut ca indicator de cea mai larga si complexa
prezentare a rezultatelor macroeconomice intr-o perioada de timp. Incercand
o sistematizare a conditiilor de realizare a acestei activitati economice
internationale raspundem criteriului de calitate al unei economii nationale.
Este indeobste cunoscut, cd numai specializarea in productie si cercetare
presupune cooperarea pe plan mai larg, international. Desigur in sistemul
Uniunii Europene 27/28 exista domenii in care se pot adanci schimburile sau
cooperarea in proiecte economice comunitare. Schimburile sunt guvernate de
directiva Uniunii Economice Europene privind libera circulatie a marfurilor si
serviciilor. In acest context, fard vointa unilaterala a unei tiri membre acestea
se Tmpart in doud grupe: tari preponderent exportatoare si investitionale si tari
de regula consumatoare. Din pacate Romania face parte din grupa tarilor care
importd mai mult din Uniunea Europeana si aceasta o face pentru consum.
Studiul efectuat prin modelarea matematica a unor relatii economice privind
schimburile internationale ofera o posibilitate certd de analiza si de interpretare
a rezultatelor la un moment dat. In acelasi timp, este si o pisti pe baza cireia
se pot face analize care sa releve trendul si efectul schimburilor internationale
asupra rezultatelor economiei nationale.
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Abstract

We know that the development of a country’s economy, given that
autarkic development can no longer perform mostly depends on that country's
participation in international trade in goods, services and cooperation. It is
obvious that a country exports means ascendancy in that provides additional
goods then assessed value that is realized in the country and exported. Therefore,
the export is an active factor to improve the economic outcomes (macro) over a
period of time. Imports in turn, represent another segment of economic exchange
of goods and international services in countries concerned to balance the need
for resources and assets to strengthen its production resorting to imports. From
this point of view, imports play a positive role even if it means the results of
domestic consumption to ensure imports because when imports development,
improve the potential economy. This activity has a negative role, given that a
number of the country § resources, resulting in financial value is used to import
Jjust not necessary. Thus, a country that is producing goods and services, for
reasons of market data free of production efficiency or other elements that are
considering resort to imports. The best example is the import of agricultural
products, especially when the country in question is capable of producing the
same kind of products. In the EU of 27 (28) states practice under Directive free
movement of goods and services the opportunity to buy (no longer comes into
the European Union), based on market relations. This creates great difficulties
states have the potential to produce, to restrict their activities in this way to
become a country with deficit of foreign trade or international pate not cause
anything other than the external debtThat is why, in this situation, it is important
that the macroeconomic, microeconomic applies, to leave the forecasting
perspective of international economic activity, ie, imports and exports. In this
view, the authors of this article is to determine or trend of a country s external
economic relations, especially to establish models and forecasting techniques
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by which this can be achieved. Using a mathematical establishing correlations
that exist between the determined import-export can reach some conclusions
beneficial decisions being taken in macroeconomic management. Mathematical
models are presented in forecasting the economic and economic, setting the
correlation function matrix designs that can provide concrete analyzable. Also,
the authors focus on the fact that you can use gravity model designed by taking
into account the level of economic development and economic distance between
partners in terms of exporting and importing countries. In this context, we
emphasize that Romania does not know any period within which to balance the
foreign trade balance surplus. Always this balance was poor. The authors make
some models that can be used in forecasting international economic relations.

Keywords: balance, balance of payments, export, import, trade
relations, mathematical model

Introduction

In this article, the authors based on the need for a realistic forecast
in international economic relations. Presents content in context of economic
activity, the need to import, from the fact that a surplus in the production
of goods and services requires an export that is beneficial to the country
concerned. Also, considering the fact that the restriction of material and
financial resources in an attempt to harmonize macroeconomic requires
imports. Of course the difference between exports and imports is net exports
which can be negative or positive is a deficit and expresses a surplus. The
authors present the general economic activity itself and then focuses on the
analysis of prospecting and forecasting macro-economic activity. In all cases,
resorting to analyze specific elements that synthesize mathematical functions
from balances system between the structural elements of the national economy.
On this basis, aanalizeaza material balances, foreign trade and balance of
payments, formalizdndu the mathematical equations that give meaning to
these analyzes and interpretations. Balance model links between branches is
important in synthetic table structure with four quadrants includes elements
relating to import and export. They can use to determine the static elements
on which to forecast the country’s international economic relations. In the
context presented econometrico mathematical relationships underlying these
analyzes and interpretations.

Literature review
Anghelache, Anghelache si Anghel (2016) study the dynamics of
foreign economic relations of Romania, in terms of international trade.
Benetrix si Lane (2010) examines the differing nature of fiscal policies at
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the international level, in the context of the economic crisis. Borio, James
si Shin (2014) describe the international monetary and financial system,
from the historical perspective of the capital account. Corsetti si Miiller
(2013) discusses the international movement of fiscal policies in the context
of economic cooperation, Corsetti, Meier si Miiller (2010) examines some
aspects of the impact of fiscal stimulus policies. De Paoli (2009) discuss the
characteristics of monetary policy and welfare in a small open economy of
scale. West (2006) shows how macroeconomic assessment. Anghelache,
Manole si Anghel (2014) analyzes the impact of foreign investment on
business, Anghelache, Jweida, Popovici si Stanciu (2016) are concerned
about the correlation between foreign direct investment and export. Easterly
(2003) assesses the impact of external support on economic growth, Prasad,
Rajan si Subramanian (2007) deals with a theme close, relationships between
foreign capital and economic growth. Rodrik (2000) analyzes the prospects
of economic integration globally. Anghelache si Manole (2012) develops on
the analysis of Romania’s international trade. Ottaviani si Serenson (2012)
describe the objectives and strategies of specialists forecasts. Bordo, Meissner
si Stuckler (2010) assess the correlation between debt, financial crisis and
growth, Jeanne (2000) deals with a subject close. Feketekuty (2008) develops
on international trade in services negotiations. Anghelache (2015, 2008, 2007
— coord.) presents the tools and concepts specific to statistics and economic
forecast. Bagwell si Staiger (2012) analyzes the movement of profits and
market characteristics described trade agreements in the context of imperfect
competition. Bodenstein, Erceg si Guerrieri (2010) study the impact of external
shocks in terms of zero interest rates. Staiger si Sykes (2011) are concerned
with national regulations in the foreign trade.

Research methodology and data

Content forecasting activities of foreign economic relations

The scope of foreign economic relations include: foreign trade itself;
invisible foreign trade; services; economic, technical and scientific cooperation
in the manufacturing, industrial, agricultural, construction activity, transport,
trade, scientific and technical research, services, banking.

Processes occur between units belonging to different national
economies, even though in some cases does not exceed national borders
export provider, as is the sale of goods and services to foreign tourists on the
national territory.

The activity of the prediction comprises: prediction-prospecting;
transactional activity; the work on short-term forecasts on external economic
relations.
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* The activity of prospecting and forecasting

Prospecting is to know the tendencies manifested in the external
market, analyzing a system of independent action factors that may favor or
disfavour categories of international economic operations.

These prospective analysis refers to: the product life curve analysis;
analyze trends and developments in the world in scientific research and
technological development; assessment of export opportunities and external
cooperation; learning to domestic production; knowledge and facilities
restrictions applied by different countries in international economic relations;
analyze specific climate conditions, packaging, advertising and presentation
of goods; studying price payment terms for granting and receiving foreign
loans and profitability of various operations.

Weather can have both quantitatively represented by the absolute and
relative, and qualitative aspects and trends revealed by structural changes of
the major effects of growth.

Weather overall international economic relations include: general
orientation of our economic operations with the outside; development of
various external markets conjuncture presented differently by product;
correlations between domestic production and economic relations with the
outside; correlations between domestic consumption and relations with the
outside; incidence scientific and technical progress on the dynamics and
structure of economic relations with foreign countries.

Transactional activity to the conclusion of treaties, trade and payment
agreements and other legal acts, governing principles, rights and obligations
arise between partners in international economic relations, facilitating orien-
ted development of this activity.

The drawing up of short-termism, programs on foreign economic re-
lations are conducted on prospective analyzes and conclusions of transactions
concluded with external partners in the long term.

Parallel to the development forecast shall be established and foreign
economic relations program which includes external trade program; program of
economic and scientific-technical cooperation international balance of payments.

Export Program estimated total export volume and share in national
income and P.I.B. Import program sets total imports with its breakdown by
categories of imports: raw materials, energy, machinery, consumer goods.
Exports and imports seen in foreign trade balance (trade balance). The trade
balance in terms of value trade in goods with foreign countries, with indica-
tors on export volume (E), import (I), foreign trade (E + X) and the balance of
foreign trade (E-I).
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* Forecasting methods and techniques of foreign economic
relations

- The balances. Balances have a role in substantiating materials exports
and imports for some commodities and energy in relation to other categories
of resources and needs. The trade balance is developed based on the indicators
of export and import programs. The balance of payments has in scope broader
than the trade balance because, besides the export-import of goods covered by
the trade balance, it includes all other categories of receipts and payments with
foreign countries, due at the forecasting. The schematic diagram is as follows
(model F.M.L):

1. TRADE BALANCE Exports of goods (f.0.b.) Import of goods (c.i.f.)
2. SERVICES
Tourism
Transport and telecommunications Interest
Investment income (cooperation) Other
3. CURRENT ACCOUNT (1+2)
4. CAPITAL ACCOUNT (a+b+c)
a) Medium and long term loans
- received
- provided
b) Short-term loans
- received
- provided
c) Capital investments
5. ERRORS AND OMISSIONS
6. THE BALANCE (3+4 +5)
7. CURRENCY MOVEMENTS convertible currency clearing
accounts Appropriations F.M.I. Monetary gold

Balance of payments serves as a tool to analyze the level of
development of a country and its economic structure.

During or longer, balance of payments equilibrium can record deviations
fromscheduled dueto the same factors: delays in the commissioning of new industrial
targets, involved in export; non-delivery of goods exports and their replacement
with less competitive; increasing amounts of import or export; changing discount
rate; world price trends; economic restrictions on imports; fluctuating exchange
rates; psychological factors and speculation on the stock exchange.

The whole balance of payments must always be balanced by
compensating balances assets (loans granted + receipts of installments due on
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loans) and the liabilities (loans + repayments due on loans received). Balance
affects national income. In this case,

V.N.U. = V.N.C. £A4S

where:

V.N.U. = national income used;

V.N.C. = national income created;

AS = credit balance relations with other countries.

Measures activators economic and financial balance of payments deficit,
included: export subsidies, tax rebates to lower price than competitors; Tax on
imports when they are cheaper than the indigenous or not to devalue the national
currency; Quantification imports, establishing a system of licenses allowing the
importation of goods only with government approval; Increase taxes, reducing
the purchasing power of the people; Control of wages and interest paid, reducing
domestic demand and increasing exports; Changing the discount rate, stimulating
foreign investment; Operations ,,open market” and the sale or purchase by the
central bank of treasury bills and government bonds to change the size of the
money supply in circulation Establishing bank reserve requirements, increasing
or decreasing the funds invested in credit, currency devaluation, cheaper exports
and expensive imports, sales of gold and other precious metals from domestic
production; use of foreign exchange reserves and precious metals.

Balance of accounts (balance commitments and external claims)
comprises the same elements as the balance of payments, except that the
values enshrined in it expresses all existing rights and obligations at a time,
usually from 1 January in Romania’s relations with other countries regardless
whether they have been contracted and when they become due.

Balance ties between branches. Exports always appears in Quadrant
IT as part of the final product, while imports recorded in silent ways, of which
more convenient inclusion in Quadrant III is the breakdown by industry and
destinations.

* Economic and mathematical models used in forecasting foreign
economic relations

Correlation functions.

- total export development (M,) as a function of the evolution of

national income created or P.I.B.

M, = f(V)

- export evolution, using its share in the volume of national income
created or P.IB. (K, ) optionally determined as a function of the trend:

Mt=VixK,t
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- the evolution of export by branches and sub-branches of the same
functions, but using indicators by industry;

- the evolution of export by sub-branches, product groups, main
product using normative indices: export one million lei ware; export one
million tons of cereals, export of machinery, transport equipment 1,000 pieces
products etc .;

- evolution of total imports (N,) as a function of the evolution of
P.N.B. (P,) since import is involved both in intermediate production and the
creation of the final product:

Nt=f(Py

- evolution of imports with imports in volume coefficient P.N.B.
(KNT) as a function of the established trend optionally:

Nt= PtxK,t

The matrix (network) shows streams of goods and services a country
with the outside; Synthetic can be represented as follows:
O _ (0 ® ® .
Xy = Xy xB; xp; (i,j=12,..,n)
where:
B j(t) = characteristic coefficient of the importing country ,,j” in
o period forecast;
X; ;- =X currents volume of goods and services in the home and for
(t0) country ,,j” in forecasting t;
X; j ~ = same volume currents in the base year t;

B l.(t) = characteristic coefficient of the exporting country and the

period of prediction.

The gravity model is designed by taking into account the level of
economic development and economic distance between partners in terms of
the exporting country. The generalized expression of the gravitational model
is as follows:

Xy = F(ve VP k) () = 1.2, 0m)

where:

X;: = X currents volume of goods and services in the exporting country
and the importing country ,,j”;

V, = national income per capita of the exporting country ,,i”;

V. = national income per capita of the importing country ,.,;”;

kij = coefficients reflecting the economic distance between partners;

a = elasticity export country ,,i” in relation to its per capita national income;

[ = elasticity of import country ,,j”” in relation to its per capita national income.
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Conclusion

In this article, the authors focused on determining external economic
and financial relations and how they rafrang on macroeconomic outcomes. From
this standpoint, business forecasting (forecasting) of foreign trade and economic
relations acquires a special appearance. From this point of view it was made a
formal theme of the content business forecasting international economic relations
and on business requirements for prospecting and forecasting economic and social
activity. From the way they are presented the issues in this article are very obvious,
possibility to analyze, interpret the effect they have imports and exports of a
country on the final results materialized in GDP as an indicator of the broad and
complex presentation of results macro in a period of time. Trying to systematize
the conditions for this international economic activities meet the criteria of quality
of the national economy. It is well known that only specialization in production
and research requires cooperation on a larger scale, internationally. Of course,
the European Union 27/28 system there are areas that can deepen exchanges and
cooperation in economic projects Community. Exchanges are governed by the
European Economic Union directive on free movement of goods and services.
In this context, without unilateral will of member states they are divided into two
groups: countries mainly exporting and investment and consuming countries
generally. Unfortunately Romania is part of the group of countries that import
more from the European Union and this makes for consumption. The study by
mathematical modeling of economic relations on international trade gives a
definite possibility of analysis and interpretation of results at a time. At the same
time, and a track on which you can make analysis to reveal trends and the effect of
international trade on the results of the national economy.
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Abstract

In acest articol, autorii si-au propus sd analizeze unele
metode structurale de previziune care pot fi utilizate in cadrul studiilor
macroeconomice. In acest sens, autorii s-au axat in mod particular pe analiza
modului in care, modelul economico-matematic poate fi utilizat in prognoza
economicd. Am pornit de la modelul general al lui Cobb-Douglas, care, fiind
o functie de productie se axeazd pe considerarea factorilor inclusi in acest
model matematic, identificand astfel influenta pe care o are fiecare dintre
acesti factori. Modelul Cobb-Douglas reprezinta o sintetizare a modelelor
previzionale, fiind usor asociat cu modelul previzional de simulare sau cu
modalitatea de a considera posibilitatea de analiza pe baza unor factori
identificati in studiul preliminar. Lucrarea oferd o serie de elemente pe baza
carora se poate ajunge la un studiu de prognoza, care sa indeplineasca
functiile acestuia, in sensul de a asigura o previziune optima si de a prefigura
nivele si indicatori spre care se poate indrepta evolutia economica in viitor.
In sistem de indicatori economici, este considerat a fi cuprinzdtor, putind
asigura atdt o viziune foarte clara, cat si o posibilitate de identificare spre
activitatea viitoare. In cadrul acestui articol, autorii se referd succesiv la
sau metoda comparatiilor internationale. Acestea, alaturi de functiile de
productie dau posibilitatea unei analize pe baza de modele structurale care
sa asigure in final, un element cert asupra evolutiei viitoare a economiei.

Cuvinte cheie: previziune, metoda arborelui, model economico-
matematic, functie de productie, scenariu economic
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Introducere

In acest articol, autorii isi propun si analizeze metodele care sunt
utilizate, care au semnificatie si care pot conduce la rezultate concrete
in legaturd cu stabilirea prognozelor macroeconomice. in cadrul acestui
studiu, pornind de la necesitatea si utilitatea studiilor de previziune, autorii
au cautat sa identifice si sa prezinte elementele care trebuie avute in vedere
in stabilirea trendului pe care il are economia intr-o perioada de timp. Se
acorda un spatiu suficient de larg, cadrului metodologic pe care il presupune
prognoza economica in sensul ca trebuie sd se prevada diferentiat elementele
structurale de crestere economica. Fluxul logic al lucrdrilor de previziune
sunt importante si trebuie avute in vedere in contextul in care este necesar
sd prefigurdm evolutia macroeconomica sd tinem seama de functiile pe care
acesta trebuie sd le aiba in managementul macroeconomic. Printre metodele
utilizate 1n studiile de prognoza autorii au acordat o atentie prezentarii
metodei modelarii economico-matematice, care poate fi folosita in lucrarile de
previziune. Din acest punct de vedere, simularea este un aspect caruia trebuie
sd-i acordam atentie 1n sensul ca, orice studiu intreprins trebuie supus unui
proces de simulare pentru a identifica, stabili, daca ceea ce s-a convenit si a
rezultat din studiul de prognoza efectuat se va intampla si in realitate. Sensul
studiului de previziune trebuie precizat cd simularea urmareste si identificarea
eventualelor erori care s-au putut strecura in procesul de analiza previzionala.
In acest sens autorii se referd si la simularea Monte-Carlo, ca un model care
asigura experimentarea proceselor stohastice sau deterministe si asigurd o
imagine clard asupra posibilitatii realizarii in realitate a evolutiilor identificate
prin studiul de prognoza. Pe langa metoda de simulare Monte-Carlo autorii
se referda si la simularea de tip de joc prin acordarea unor valori arbitrare
valorilor de intrare sau unele modele intuitive care pot desemna o serie de alte
elemente necesare pentru realizarea unei previziuni certe, utile celor care se
ocupi de managementul macroeconomic. In articolul in cauza, autorii acorda
o importantd sporitd metodelor de studiu in grup sau metodelor, anchetelor
interactive. Atat metodele de grup, cat si cele interactive pot reprezenta un
real succes in realizarea studiilor de prognoza. In fapt, in acest articol, autorii
au cautat sa determine din punct de vedere teoretic principalele sensibilitdti pe
care le ridica previziunea (prognoza) macroeconomica in cazul in care recurge
la utilizarea metodelor structurale.

Literature review
Aruoba si Diebold (2010) se preocupa de monitorizarea in timp real
la nivel macroeconomic. Anghelache, Panait, Marinescu si Nita (2017) descriu
un pachet de instrumente, respectiv indicatori i modele, care pot fi aplicate
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in previziunea macroeconomica, Anghelache, Grabara si Manole (2016) se
concentreazd pe modelul ARMA dinamic, iar Anghelache, Dima si Anghel
(2016) prezintd modelul autoregresiv. Wilms si Croux (2016) considera
cointegrarea ca instrument de previziune. Anghelache si Anghel (2016),
Anghelache, Mitrut si Voineagu (2013), Anghelache si Capanu (2004) prezinta
instrumentele si conceptele utilizate de statistica macroeconomici. Ollera si
Teterukovsky (2007) au in vedere calitatea variabilelor macroeconomice.
Eckela, Philip si Grossman (2008) abordeazd comportamentul fatd de
risc in previzionare. Gurkaynak si Wolfers (2006) analizeaza previziunile
macroeconomice, alaturi de riscul si incertitudinea asociate. Andreou, Ghysels
si Kourtellos (2013) discuta asupra oportunitatii de a folosi date financiare cu
granularitate zilnica in previziunile macroeconomice. Anghelache, Anghel,
Manole si Lilea (2016) abordeaza problematica modeldrii in economie.
Blanchard si Leigh (2013) considera unele considerente legate de erorile de
previziune. Clark si Ravazzolo (2015) se preocupa de performantele asociate
previziunilor, Tn anumite conditii.

Metodologia cercetarii si date

Prognozele economice se pot realiza utilizand, pe langd metodele
analitice, si metodele structurale.

Metoda aproximatiilor succesive consti in determinarea din aproape
in aproape a valorilor necunoscute, pornindu-se de la valori stabilite intr-o
prima aproximatie $i corectandu-se apoi treptat aceste valori pana cand se
ajunge la solutia considerata optima.
elemente care conditioneaza evolutia unui proces sau domeniu de activitate,
pornind de la un obiectiv prestabilit. Metoda ordoneaza aceste elemente in
mod arborescent, avand urmatoarea structura: obiectivul principal urmarit (0),
cdile de urmat (C;) si mijloacele ce trebuie folosite (Mj). Pentru problemele
mai complexe, fiecare dintre aceste componente se subdivide pe diferite trepte
de ramificatii (grade de subordonare).

Tuturor subdiviziunilor care derivd din obiectivul principal li se
acorda coeficienti de importanta, stabilifi ca parametrii de comanda, pe baza
analizei critice a evolutiei precedente si prin comparatii internationale. In final
se calculeaza notele de pertinenta, reprezentand ponderea cu care contribuie
diversele mijloace la realizarea scopului urmarit.

Metoda scenariilor consta in conceperea unor stéri §i evolutii viitoare
prin reprezentarea succesiunii probabile a unor evenimente s§i structuri
dinamice, avansand treptat din prezent spre viitor. Pe parcursul lucririlor
sunt separate punctele critice nodale din care se desfac mai multe alternative.
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Construirea acestor secvente logice de evenimente in devenire, cu alternativele
posibile, are totodata menirea sa releve resorturile cauzale care pot declansa
evolutiile prevazute. Scenariul cauta sa ofere solutii la doud categorii de
probleme: cdile care conduc la o anumita situatie si modul in care poate fi
prevenitd sau deviatd o anumitad tendintd de evolutie. Utilizarea metodei
scenariilor in previzionarea proceselor economico-sociale presupune, deci,
influenta notabila a factorului de decizie, bineinteles in limitele posibilului si
ale exigentelor eficientei.

Metoda comparatiilor internationale ca metoda de previziune consta
in alegerea unui fenomen sau proces, care a avut loc in trecut intr-o alta tara
si a carui evolutie anterioard se considera a fi probabila in viitor in tara care
face obiectul previziunii si in studierea prognozelor, programelor si planurilor
elaborate in alte tari, In domenii ce intereseaza propria evolutie si descifrarea
tendintei cu gradul cel mai ridicat de probabilitate pentru tara care face obiectul
previziunii.

Utilizarea metodei modelarii economico-matematice s-a extins foarte
mult in ultimul timp. Modelarea este un proces de cunoastere nemijlocita a
realitatii, cu ajutorul unor reprezentdri denumite modele. Ca instrument al
modelarii, modelul este folosit in cadrul a numeroase discipline, atat teoretice cat
si practice, oferind o imagine intuitiva si totusi riguroasa a realitatii, permitand
descoperirea unor legaturi si legitati care ar fi greu de determinat prin alte
modalitati. Deci, In general, modelul este o reprezentare izomorfa a realitatii
obiective si constituie o descriere simplificata, riguroasa si fundamentata in
sensul structurdrii logice a sistemului pe care il reprezintd, care faciliteaza
descoperirea unor legaturi si legitati foarte greu de gasit pe alte cai.

Functiile de productie sunt expresii matematice care descriu legaturile
cantitative dintre principalii indicatori economici ce caracterizeaza volumul
activitatilor verigilor organizatorice ale economiei nationale in ansamblul sau
si principalii factori de productie. Aceste modele economico-matematice pot
fi utilizate la nivel macroeconomic, pe ansamblul economiei sau pe ramuri ori
sectoare institutionale ale acesteia, dar si la nivelul unor mari unitati economie,
precum si la nivelul intreprinderilor si al sectiilor de productie.

Sunt cunoscute un numar mare de tipuri de functii de productie, cea
mai des utilizata fiind functia Cobb-Douglas, a carei forma generala este:

Prin logaritmare se obtine:

In¥Y, =Ilnd+axlnf + fxlnL, +yt

Daca se noteaza Iy, Ip 1) ritmurile medii de crestere ale produsului
muncii, fondurilor fixe si fortei de munca in intervalul dintre un an de baza
(anul 0) si un an ,,t”, nivelul indicatorilor 1n anul ,,t” este dat de expresiile:
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Y, =Y, (1+7)5 F =R (1+7)7; L, =Ly (1+7)

Facand substituirile, relatia de mai sus devine:

Y (L+7) =Ax [Fx (1+7)1%x [Lyx (1+7)]% x &°
Cum in anul de baza avem:

Y, =AxF&xL}

prin impartirea ultimelor doua relatii se obtine:

(1+7) =(1+7) x(1+7)F x e

care evidentiaza legatura dintre ritmul de crestere a productiei si
ritmurilor factorilor.

Determinarea coeficientilor (parametrilor), A, ,,a”, ,,b”, ,,g” se poate
face pentru o perioadd trecutd, folosind metoda celor mai mici patrate.
Coeficientii ,,a” si ,,b” reprezintd elasticitatea factorilor i aratd care este
cresterea procentuald a produsului muncii, daca fiecare factor creste cu 1% n
ipoteza ca ceilalti factori se mentin la un nivel constant:

o= (%) 5)=(5 %)
b= ()=

Semnificatia economicd a functiilor de productie este insd mai
profunda, deoarece ele exprima si legatura dintre productivitatea muncii (W)
si inzestrarea cu fonduri fixe a persoanelor ocupate (g), precum si cu eficienta
folosirii fondurilor fixe (e). Daca folosim forma functiei de productie Cobb-
Douglas fara factorul progres tehnic, rezulta:

Vo F Rl
W=-=AxFx["" =-x———=gxe
I I C
Daca o + B = 1, atunci:
Y AxFxl"™ F
:—:—ZHIT:ﬂIE

T
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2

In acest caz, coeficientul ,,a reprezintd elasticitatea cresterii
procentuale a productivitatii muncii daca gradul de inzestrare creste cu 1%.

O altd semnificatie economica a functiei de productie este data de
posibilitatea de a se analiza substitutia dintre factori, pornind de la constatarea
ca produsul muncii (Y) poate fi obtinut prin mai multe combinatii intre
volumul de fonduri fixe productive si cantitatea de fortd de munca. Aceste
combinatii sunt evidentiate de izocuanta, curba de egala productie.

De aici se deduce ca economisirea fortei de munca implica un
volum mai mare de fonduri fixe, ceea ce ridica problema analizei si stabilirii
unei corelatii juste intre cei doi factori. De asemenea, rezulta posibilitatea
determinarii coeficientului de substitutie a factorilor (s):

oY
E:Axﬁx}?“xjﬂﬁ"'_ﬁxi
Y AxaxfF™'x[’ a L
cF

Folosirea modelelor previzionale bazate pe functiile de productie
progresului tehnic, care este Tn masura sa potenteze pe ceilalti doi factori
principali de crestere.

Simularea este unul dintre cele mai performante mijloace de analiza,
folosit pentru proiectarea sistemelor complexe, pentru planificarea si controlul
acestora. Ea se defineste ca fiind procesul de proiectare si realizare ale unui
model, ale unui experiment in scopul intelegerii comportamentului sistemului si
al evaluarii unui numar mare de strategii posibile pentru functionarea acestuia.

Modelarea bazatd pe simulare constd in construirea de structuri
matematice care reprezintd prin analogie caracteristicile esentiale ale
fenomenului sau procesului investigat, inlesnind testarea unui numar infinit
de variante prin modificarea unor parametrii de decizie (optionali) pana cand
se obtine solutia cea mai plauzibild si mai convenabila.

Modelul previzional de simulare se bazeaza pe valorificarea unor
variabile de intrare (exogene) i pe proiectarea unor parametrii optionali, Tn
diferite variante, precum si a unor factori aleatori (pentru lucrarile previzionale
in conditii de risc si incertitudine), iar din combinarea lor rezultd o serie de
ecuatii in lant, din care se obtin variabile de iesire (rezultative, endogene), ce
devin elemente de calcul ale unor noi conditii.

Pe masura ce se mareste numarul variabilelor de intrare initiale si al
parametrilor optionali se realizeaza modele de simulare tot mai cuprinzatoare.
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Simularea Monte Carlo este o modelare prin experimentarea stiintificd a
proceselor deterministe sau stochastice, fundamentatd pe principiul generarii
unor variabile aleatoare (sau a unor procese stochastice) legate functional de
sistemul real, prin caracteristici specifice (momente, densitate de repartitie
sau functii de repartitie), obiectivul fiind obtinerea de informatii privind
comportarea sistemului real prin prelucrarea experimentelor simulate cu
aceste variabile.

Variabilele aleatoare generate, pentru a fi pertinente, trebuie sa fie
estimate cu o abatere cat mai mica in probabilitate in raport cu cele reale.
Calitatea simuldrii prin metoda Monte Carlo apare ca rezultat al unui
compromis intre eficienta si calitatea reprezentarii realizate prin inlocuirea
valorilor variabilei reale cu selectii statistice artificiale generate In cursul
simularii.

Simularea de tip ,joc” constd in experimentarea pe model, prin
acordarea unor valori arbitrare variabilelor de intrare, urmarindu-se efectul
asupra variabilelor de stare si de iesire, ca si asupra functiei sau functiilor
obiectiv. Variabilele de intrare pot fi deterministe sau stochastice. Cele
deterministe sunt preluate de calculator de pe un mediu exterior (benzi
magnetice, perforate etc.) sau determinate pe baza unui algoritm impus
de subiect, iar cele stochastice sunt generate cu calculatorul prin procedee
adecvate.

Dependenta intre variabilele de intrare si cele de stare sau iesire
este determinatd de structura logica a modelului si simularea pe calculator
necesita transcrierea in forma algoritmica a modelului de simulare, ilustrat
printr-o schema logica (flow-chart), prin care se precizeazd dependentele,
conditionarile logice si operatiile aritmetice necesare.

Analiza solutiilor modelului de simulare este etapa finald care consta
in prelucrarea datelor simulate, calcularea statisticilor pentru validarea
rezultatelor prin teste de semnificatie adecvate, alegerea celei mai eficiente
solutii in raport cu criteriul (criteriile) de performanta.

In activitatea de prognozi se utilizeaza si metodele intuitive.

Principalele metode intuitive colective folosite in domeniul previziunii
sunt metoda discutiilor In grup si metoda anchetelor iterative.

Metoda discutiilor in grup, cunoscutd inifial sub numele de
Brainstorming, semnifica obtinerea unor solutii de perspectiva prin ,,asaltul
ideilor”, prin stimularea gandirii §i creatiei colective. Solutia adoptata este
rodul unei munci colective, prin colaborarea multidisciplinara.

Metoda anchetelor iterative (Delphi) se bazeaza pe consultarea in
mai multe runde a unui grup de experti si folosirea sistematica a opiniilor
acestora. Spre deosebire de metoda anterioara, ea se bazeaza pe principiul
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izolarii expertilor, in vederea eliminarii riscului de influentare reciproca si a
obtinerii unor raspunsuri obiective. In consecinti, ei nu cunosc componenta
colectivului.

Pentru cresterea performantelor metodei, sunt necesare: ameliorarea
modului de selectionare a expertilor, incat in colectivul organizat sa fie
antrenati cei mai competenti specialisti; perfectionarea mecanismului de
retroreactie, pe parcursul rundelor de chestionare, printr-o informare calitativ
superioara, bazata pe computerizare; imbunatatirea substantiala a tehnicilor si
mijloacelor de prelucrare si sintetizare a raspunsurilor, realizandu-se astfel o
conexare cu tehnici explorative sau normative.

Echilibrul economiei nationale este reprezentat printr-o serie de
corelatii si raporturi cantitative Intre factorii economici, tehnici si sociali, care
conditioneaza dezvoltarea economica, si indeosebi intre cererea si oferta de
marfuri si servicii, intre fondurile alocate cresterii economice si cele destinate
consumului populatiei, intre necesitatile si resursele de mijloace materiale,
intre venituri si cheltuieli, intre circulatia marfurilor si circulatia banilor, intre
locurile de munca disponibile si resursele de fortd de munca etc.

In vederea realizarii unor echilibre cit mai convenabile se foloseste
metoda balantelor previzionale, care au ca obiect proiectarea unor corelatii
eficiente. Prin caracterul lor complex, balantele previzionale valorifica si
sintetizeaza calculele realizate cu ajutorul altor metode previzionale.

Corespunzator categoriilor de proportii ce caracterizeaza dezvoltarea
economico-sociald, n activitatea previzionald se folosesc: balantele materiale,
care reprezintd un sistem de indicatori prin care se cuantificad concordanta dintre
necesitatile si resursele materiale ale economiei nationale, Intr-o anumita perioada,
in conditiile valorificarii rationale a potentialului economic. Balantele materiale
reflecta corelatiile cantitative dintre productia si consumul anumitor categorii de
produse, dintre import si export, dintre cantitatile destinate consumului curent si
cele destinate completarii sau formarii rezervelor si stocurilor.

NECESAR pentru: RESURSE
1. Productie 1. Stoc la inceputul perioadei
2. Investitii 2. Productia
3. Consumul populatiei 3. Resurse recuperabile si refolosibile
4. Export 4. Import
5. Rezerve 5. Consum de rezerve
6. Stoc la sfarsitul perioadei
TOTAL NECESAR TOTAL RESURSE

Dupa elaborarea balantelor materiale in forma initiala urmeaza, de
reguld, operatia de echilibrare. Indiferent de situatie, operatia de echilibrare
presupune reanalizarea si revizuirea diverselor categorii de necesitati si de
resurse in corelatie cu alte balante si potrivit cerintelor de eficienta.
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Balantele valorice reflecta, in expresie baneasca, proportii de sinteza
din economia nationald privind formarea, distribuirea §i redistribuirea
productiei sociale, prin intermediul diferitelor fonduri banesti. Balantele
valorice cuprind sfera relatiilor privind echilibrul financiar, monetar si valutar.

Balantele fortei de munca reflecta raporturile care se creeaza pe piata
fortei de munca si in procesul de folosire a acesteia pe ramuri si domenii de
activitate, pe mediul urban si cel rural, pe sexe, in profil teritorial.

Concluzii

Din aspectele prezentate, in acest articol, autorii au cautat sa evidentieze
elementele teoretice esentiale pe care le ridica utilizarea metodelor structurale
in studiile de prognoza (previziune). Toate aceste elemente care se regisesc
in studiul efectuat sugereaza modalititi concrete prin care se poate ajunge
ca aceste studii sa fie realmente garantate, certe si utile pentru intreprinderea
unor masuri, luarea unor decizii la nivelul la care se referd prognoza (micro
sau macroeconomicd). Din cele prezentate se desprinde clar faptul ca trebuie
abordatd activitatea de previzune economica si din punct de vedere structural
tinandu-se seama de faptul ca variabilele identificate si luate in studiu trebuie
sa fie corelate, trebuie sa aiba posibilitatea de a fi interpretate in mod logic.
Toate elementele exprimate in acest articol au fost sintetizate in scopul de a
clarifica unele elemente sensibile si de asigura un instrumentar util celor care
sunt preocupati de realizarea unor studii de previziune. Utilitatea unui astfel de
studiu nu este marginala, el este unul general care poate fi utilizat in abordarea
tuturor aspectelor esentiale, pe care le ridica procesul, activitatea de prognoza.
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Abstract

In this article, the authors have proposed to analyze some structural
prediction methods that can be used in macroeconomic studies. In this
sense, the authors focused particularly on analysis of how, economic and
mathematical model can be used in the economic forecast. I started with the
general model of the Cobb-Douglas, which is a function of the production
factors is based on the consideration included in the mathematical model, thus
identifying the influence that each of those factors. The Cobb-Douglas model
is a synthesis of the forecast, the forecast model is easily associated with the
way of simulation or analysis to consider the possibility on the basis of factors
identified in the preliminary study. The paper provides a number of elements
which can be reached from a study of prognosis, to carry out its functions for
the purposes of ensuring an optimal forecasting and projecting levels and
indicators that can straighten out economic trends into the future. The system
of economic indicators, is considered to be comprehensive, can provide both
a clear vision and identification is possible for future work. In this article,
the authors refer to the method successive approximations method tree of
possibilities, the scenario method or the method of international comparisons.
These and production functions enable analysis based on structural models to
ensure finally a certain element on the future evolution of the economy.

Keywords: prediction, tree method, economic-mathematical model,
production function, economic scenario

Introduction
In this article, the authors aim to analyze the methods that are used,
which have meaning and that can lead to concrete results concerning the
determination of macroeconomic forecasts. In this study, based on the need
and usefulness of foresight studies, the authors sought to identify and present
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the elements to be taken into account in determining the trend that we have
an economy in time. It gives enough space broad methodological framework
implied economic forecast that it must provide differentiated structural growth.
Logical work flow forecasting are important and should be considered in the
context of the need to shape macroeconomic developments take into account
the functions that it must have in macroeconomic management. Among the
methods used in studies forecasting the authors paid attention presenting
economic-mathematical modeling method that can be used in the forecasting
work. From this point of view, the simulation is an issue that we need to
pay attention to the effect that any study undertaken should be subjected to
the simulation to identify, determine if what was agreed and resulted from
prospective studies conducted are It will happen in reality. The direction
of prediction of the study should be noted that the simulation traces and to
identify any errors that have been slipped into the predictive analysis process.
In this regard the authors refer and Monte Carlo simulation, a model which
ensures experimentation stochastic or deterministic processes and provides a
clear view on the possibility of actually achieving developments identified by
the study forecast. Besides the simulation Monte-Carlo, the authors refers to
the simulation type game by giving arbitrary values of input values or models
intuitive appoint a number of other elements necessary to achieve a forecast
proven useful to those who dealing with macroeconomic management. The
article in question, the authors attach great importance to study methods or
methods in group, Interactive surveys. Both methods group and the Interactive
may represent a success in the studies forecast. In fact, in this article, the
authors sought to determine the theoretically important sensitivities raised
forecast (forecast) macroeconomic where resorting to the use of structural
methods.

Literature review

Aruoba si Diebold (2010) are concerned with real-time monitoring
macroeconomic. Anghelache, Panait, Marinescu si Nita (2017) describe a set
of instruments or indicators and patterns that can be applied to macroeconomic
forecasting, Anghelache, Grabara si Manole (2016) focuses on the model
ARMA dynamic, iar Anghelache, Dima si Anghel (2016) presents the
autoregressive model. Wilms si Croux (2016) considers cointegration as
forecasting tool. Anghelache si Anghel (2016), Anghelache, Mitrut si Voineagu
(2013), Anghelache si Capanu (2004) presents the tools and concepts used
macroeconomic statistics. Ollera si Teterukovsky (2007) take into account
the quality of macroeconomic variables. Eckela, Philip si Grossman (2008)
approach to risk forecasting behavior. Gurkaynak si Wolfers (2006) analyzes
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the macroeconomic, associated with risk and uncertainty. Andreou, Ghysels si
Kourtellos (2013) discusses the opportunity of using financial data granularity
macroeconomic daily. Anghelache, Anghel, Manole si Lilea (2016) addresses
the issue of modeling the economy. Blanchard si Leigh (2013) considers some
considerations related to the prediction errors. Clark si Ravazzolo (2015)
deals with the associated performance forecasts under certain conditions.

Research methodology and data

Economic forecasts can be achieved by using, in addition to analytical
methods and structural methods.

The method of successive approximations is to determine the values of
nearby unknown, starting from the values determined in a first approximation
and is then gradually correcting these values until the optimal solution is
reached.

The method tree of possibilities is to provide a evolution of network
elements which makes the process or work area, from a predetermined target.
The method sorts the elements in the tree, having the following structure:
main objective (0), followed paths (C;), and the means to be used (Mj). For
more complex problems, each of these components is divided at various
stages of branching (degree of subordination). All subdivisions arising from
the main objective factors are given importance, set control parameters based
on critical analysis of previous developments and international comparisons.
Finally, the relevance scores are calculated, representing the share contributed
by various means to achieve the intended purpose.

Scenariomethod consistsindesigning state and likely future developments
by representing the sequence of events and dynamic structures, moving gradually
from the present to the future. During critical works are separate nodal points
of which unfold alternatives. Building these logical sequence of events in the
making, with possible alternatives, it is also meant to reveal causal springs that
may trigger developments provided. Scenario seeks to provide solutions to two
categories of problems: ways that lead to a particular situation and how it can be
prevented or become a certain trend of development. Using scenarios forecasting
socio-economic processes requires therefore notable influence decision makers,
of course to the extent possible and efficiency requirements.

International comparisons method as a method of forecasting is to
choose a phenomenon or process that took place in the past in another country
and whose past performance is deemed probable in future in the country
subject to forecast and study forecasts, programs and plans adopted in other
countries in areas of interest for its own development and deciphering trend
with the highest degree of probability for the country subject to forecast.
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Using mathematical economic modeling has expanded greatly in
recent years. Modeling is a process of direct knowledge of reality, using
models known representations. As modeling tool, the model is used in
numerous disciplines, both theoretical and practical, providing an intuitive
yet rigorous image of reality, allowing the discovery of links and laws that
would be difficult to determine by other means. So overall, the model is an
isomorphic representation of objective reality and is a simplified description,
rigorous and grounded sense logical structure of the system it represents,
facilitating the discovery of links and laws very hard to find other ways.

Production functions are mathematical expressions that describe
quantitative links between major economic indicators characterizing volume
links organizational activities of the national economy as a whole and the
main inputs. These economic and mathematical models can be used on macro
economy as a whole or its branches or institutional sectors, but also in the
large economic unit and corporate levels and production departments.

There are known a large number of types of production functions, the
most widely used is the Cobb-Douglas function, whose general form is:

The logarithm is obtained:

In¥Y, =Ilnd+axlnf + fxlnL, +yt

If notes r,, rp, 1y average rate of growth of the product of labor, of fixed
assets and labor in the interval between a base year (year 0) and one-year ,,t”,
level indicators in year ,,t”” is given by the expressions:

V=Y, (1+7)5 F =F (1+7)%; L, =Ly (1+7)*

By making substitutions, the above relation becomes:

Y (L+7) =Ax [Fx (1+7)1%x [Lyx (1+7)]% x &°
How in the base year, we have:
Y, =AxF&xL}

by dividing the last two relations we obtain:

(1+7) =(1+7) x (1 +7)f x e

that highlighting the link between production growth and rhythms of
the factors.

The determination of the coefficients (parameters) A, ,,a”, ,,b”, ,.g”
can be made for a previous period using the method of least squares. The
coefficients ,,a” and ,,b” represents the elasticity of factors and shows that it
is the increase percentage of work product, if each factor increased by 1%
assuming that other factors remain at a constant level:
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The economic significance of production functions is deeper but
because they express the relation between labor productivity (W) and fixed
endowment funds employed persons (g) and the effectiveness of using fixed
assets (e). If we use as Cobb-Douglas production function without any
technical factor follows:

Y Fo(AF®xIF
W=—=AxFExLE'1=—xL—J=gxe
I I C

If o+ =1, then:
Y AxFxLl"™ F
W=-=———=4x-=4xg

d

In this case, the coefficient “a” is the percentage increase in labor
productivity elasticity if the degree of endowment increased by 1%.

Another economic significance of the production function is given by
the opportunity to analyze the substitution of factors, starting from the fact that
the work product (Y) can be obtained by several combinations of the amount
of productive fixed assets and the amount of labor. These combinations are
highlighted by izocuanta, the same output curve.

Hence it is inferred that labor-saving involves a larger volume of
fixed assets, which raises the question analysis and establish a fair correlation
between the two factors. It is also clear possibility of substitution of the factors
determining the coefficient (s):

oY
E:Axﬁx}““xiﬁ“’_ﬁxi
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Using forecasting models based on production functions provide
opportunities for comprehensive analysis of use factors, especially technical
progress, which is able to potentiate the other two main drivers of growth.

Simulation is one of the best means of analysis used to design complex
systems for planning and control. It is defined as the design and implementation
of amodel of an experiment for understanding system behavior and evaluation
of a large number of possible strategies for its operation.

Modeling based on simulation is building mathematical structures
representing analogy essential characteristics of the phenomenon or process
being investigated, making it easier to test an infinite number of variants by
modifying the parameters of decision (optional) until solution was achieved
the most plausible and more convenient.

The forward simulation is based on the exploitation of input variables
(exogenous) and on the design of the optional parameters, in different
embodiments, as well as of random factors (for work predicted in the conditions
of risk and uncertainty), and of their combination results in a number of
equations in the chain, which is obtained from the output variables (the result,
endogenous), which are elements of calculating the new conditions.

As you increase the number of input variables and optional parameters
initial simulation models is made more comprehensive.

Monte Carlo simulation is a molding scientific experimentation
processes deterministic or stochastic, based on the principle of the generation
of random variables (or of stochastic processes) functionally linked to a
real system, the characteristics (points, density distribution or distribution
functions), the objective being to obtain information on the behavior of the
real system simulated experiments by working with these variables. Variabilele
aleatoare generate, pentru a fi pertinente, trebuie sa fie estimate cu o abatere
cat mai mica in probabilitate 1n raport cu cele reale. Calitatea simularii prin
metoda Monte Carlo apare ca rezultat al unui compromis intre eficienfa si
calitatea reprezentdrii realizate prin Inlocuirea valorilor variabilei reale cu
selectii statistice artificiale generate in cursul simularii.

Simulation of “game” is experimentation model, by giving arbitrary
values of input variables, aiming effect on state variables and output as the
function or objective functions. The input variables can be deterministic
or stochastic. the deterministic computer is taken on an external medium
(magnetic tape, punched etc.) or determined by an algorithm based on the
required subject, and stochastic are generated by means of appropriate
computer.

The dependence between the input variables and the state or output
is determined by the logical structure of the model and computer simulation
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requires transcription shaped algorithmic simulation model illustrated by a
flowchart (flow chart), specifying dependencies, the conditioning logic and
arithmetic operations required.

An analysis of the simulation model is the final step in the processing
is the simulated data, calculating statistics for validation of the results by the
appropriate significance tests, is the most efficient solutions to the criterion
(criteria) performance.

The activity of forecasting methods are used and intuitive.

Main collective intuitive methods are used in the prediction method
of group discussions and surveys iterative method.

Method discussion group, first known as brainstorming solutions
perspective means obtaining the “assault ideas” by stimulating thinking and
collective creation. The solution adopted is the result of collective work
through multidisciplinary collaboration.

Investigations iterative method (Delphi) is based on several rounds of
consultation of a group of experts and systematic use of their views. Unlike
the previous method, it is based on the isolation of experts in order to eliminate
the risk of mutual influence and obtain objective responses.

Consequently, they do not know the composition of the team.

To increase the performance of the method requires: an improved
selection of experts that are involved in organized team most competent
specialists; improvement retro reaction mechanism during rounds of
questioning by a superior qualitative information based on computerization;
means a substantial improvement of the techniques and processing and
synthesizing responses, thus achieving a consolidation techniques or regulatory
explorative.

The balance of the national economy is represented by a series of
correlations and relationships quantitative between economic, social and
technical, which determine economic development, and especially between
supply and demand of goods and services, the funds allocated to economic
growth and household lending between needs and resources material
resources, revenue and expenditure, between the movement of goods and the
flow of money between job vacancies and labor resources etc.

In order to achieve balances as convenient method is used for balance
forecasting the object design of effective correlations. By their complexity,
balance and synthesize recovered forecast calculations made by other
forecasting methods.

Corresponding categories of scale that characterize the economic
and social development in the activities scheduled are used: balance material
that is a system of indicators that quantify the correlation between needs and
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material resources of the national economy in a given period, under rational
capitalization economic potential. Material balances reflect quantitative
correlations between production and consumption of certain categories of
products, the import and export of quantities intended for current consumption
and those intended to supplement or training reserves and stocks.

REQUIRED for: RESOURCES

1. Production 1. Stock at beginning of period
2. Investment 2. Production
3. Household consumption 3. Resources recoverable and reusable
4. Export 4. Import
5. Reserves 5. Consumption of reservations
6. Stock at the end of

TOTAL REQUIRED TOTAL RESOURCES

After the development of the materials as the initial balance is usually
balanced operation. Whatever the case, balancing operation involves review
and revise various types of needs and resources in conjunction with other
appropriate scales and efficiency requirements.

Balance value reflect in cash, scale synthesis of the national economy
on the generation, distribution and redistribution of social production through
various cash funds. Balances include value human relationships on financial
stability, monetary and exchange rate.

Labor relations balance reflects that creates employment in the use of
its branches and industries, urban and rural, by sex, in territorial.

Conclusion

From the issues raised in this article, the authors sought to highlight
the essential theoretical elements raised by structural studies using methods
of prognosis (forecast). All these elements are found in this study suggests
concrete ways to reach these studies are actually guaranteed, reliable and
useful for undertaking measures, the decisions referred forecast (micro
or macro). From the above clearly reveal that we have approached work
previzune economic and structural point of view taking into account the fact
that the variables identified and studied to be correlated should be able to be
interpreted logically. All elements expressed in this article were synthesized in
order to clarify some sensitive items and provide useful instruments to those
who are concerned about the development of foresight studies. The usefulness
of such a study is not marginal, it is a general one that can be used to address
all key issues, raised the activity of forecasting.
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Abstract

In acest articol autorii si-au propus sd studieze efectul pe care il au
resursele umane asupra cresterii economice. Orice previziune cu privire la
cresterea Produsului Intern Brut, factorul determinant in realizarea cresterii
economice trebuie sa se axeze si pe analizarea raportului populatie/economie.
Desigur, populatia este sursa principala a populatiei active, a populatiei
ocupate si in final a numdrului de salariati. In acest articol autorii s-au axat
pe identificarea principalelor modele utilizate in previzionare resurselor
umane. In acest sens, sunt prezentate pe larg modelele teoriei moderne ale
cresterii economice, apoi modelele demoeconomice ale cresterii economice,
accentul fiind pus pe modelul R.F. Harrod, modelul R.M. Solow, modelul L.
Stoleru sau modelul J. J. Spengler. Toate aceste modele dau posibilitatea unei
interpretari si apoi adaptari la analiza si apoi previzionarea resurselor de
muncd. In continuare se pune accentul pe identificarea elementelor care stau
la baza metodei globale de proiectare a evolutiei populatiei prin extrapolarea
directa a numarului total de locuitori, pe baza tendintei de durata observata
statistic. Sunt utilizate marimile statistice cum ar fi, ritmurile medii de crestere
si In final se utilizeaza functia polinomiald care asigurd o crestere a acestor
resurse. Sintetizand cele expuse pdna aici, autorii se concentreazd §i pe
rolul pe care il ocupd in proiectarea numarului de gospodarii, de menaje,
a numarului de familii, etc., asa incat sa dea o sugestie mai clara asupra
perspectivelor reaalizdrii cresterii resurselor de muncd. In final, se prezintd o
structura a resurselor de muncd pe baza careia, se pot identifica evenimentele
structurale care stau la baza acestei analize.

Cuvinte cheie: previziune, resursa umand, populatie ocupata, model
demografic, demoeconomie
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Introducere

Acest studi pleacd de la necesitatea de a stabili care este tendinta de
evolutie si rolul pe care il au resursele umane 1n cresterea productiei. Desigur,
resursele umane reprezinta un principal factor de crestere economica, bazat in
principal pe modelul Cobb-Douglas, care scoate in relief cei trei factori dar
subliniaza rolul important pe care il are resursa de munca. In acest studiu al
modelelor utilizabile autorii pleacad de la existenta unor corelatii care exista
intre resursele umane si volumul fortei de munca angajate. Astfel de pilda, sunt
inventariate modele utilizate de Harrod, Solow, Stoleru sau Spengler, majoritatea
dintre ei pornind de la punerea in ecuatii matematice (modele) pe baza carora
pornind de la realitatile pe care le prezintd prognoza demografica existd
posibilitatea de a identifica modul in care evolueaza resursele de munca. Sunt
studiate modele empirice de analiza sau metodele analitice , toate pornind de la
utilizarea unor indicatori statistici pe baza carora sa se poata identifica si prefigura
cresterea economica. Pentru o mai usoara Intrelelgere si a aprecia dimensiunile
si corelatia existenta intre resursele de munca si gradul de utilizarea al acestora
s-a intocmit un tabel structural al resurselor de munca punand in relatie statistica
toate componentele demografice pe care le presupune elaborarea unei prognoze
a fortei de munca. In final autorii precizeazi ci pentru elaborarea previziunii
fortei de muncd, un rol important il are modelul de simulare globala care se
structureaza pe un numar de relatii de calcul (autorii le precizeaza pe toate) si
pe baza carora reusesc sa clarifice posibilitatea de lucru existenta in domeniul
acestui tip de prognoza. De asemenea se incearcd un studiu pe baza balantei
previzionale a fortei de munca, care cuprinde principalii indicatori utilizabili.

Literature review

Anderberg (2009) analizeaza proprietatile de risc asociate resurselor
umane, Grochulski si Piskorski (2010), Da Costa si Maestri (2007) abordeaza
o tema similard. Anghelache, Manole, Anghel si Popovici (2016) evalueaza
rolul resurselor umane in economia nationala. Bartel, Beaulieu, Phibbs si Stone
(2014) au in vedere capitalul uman si productivitatea in contextul echipelor,
cercetarea utilizeaza date din domeniul sanatatii. Anghelache, Manole, Anghel si
Ursache (2016) au in vedere impactul dinamicii populatiei asupra pietei muncii.
Anghelache, Dima si Anghel (2016), Anghelache, Grabara si Manole (2016) se
preocupa de utilizarea unor modele dedicate previziunilor macroeconomice.
Lochner si Monge-Naranjo (2011) se preocupa de corelatia dintre restrictiile
de credit si resursele umane. Fraumeni (2015) studiaza masurarea capitalului
uman. Blundell, Costa Dias, Meghir si Shaw (2016) analizeaza corelatia
dintre oferta de fortd de muncad de gen feminin, capitalul uman si reforma
bunastarii. Bohacek si Kapicka (2008) considera politicile optime de resurse

76 Romanian Statistical Review - Supplement nr. 4/ 2017



umane. Anghelache (2015) este o lucrare de referintd in domeniul previziunilor
macroeconomice. Lazear i Shaw (2007) dezbat viziunea economistului asupra
capitalului uman. Manuelli si Seshadri (2014) dezvolta pe tema legaturii dintre
resursa umana si bogatia tarilor. Anghelache si Anghelache (2012) analizeaza
piata fortei de muncd din Romania. Oster, Shoulson si Dorsey (2013)
evalueaza corelatia dintre speranta de viata, resursa umana si investitia in
sanatate. Papageorge (2016) studiaza impactul inovatiilor in domeniul medical
asupra resurselor umane si pietei fortei de munca. Anghelache si Anghel
(2016), Anghelache, Isaic-Maniu, Mitruf, Voineagu, Dumbrava si Manole
(2006) prezinta instrumentele statisticii si analizei macroeconomice. Gemici
si Wiswall (2014) analizeaza evolutia diferentierii intre genuri in investitia Tn
dezvoltarea resursei umane prin educatie post-secundard. Huggett si Kaplan
(2011) se preocupa de valorile si rezultatele asociate resurselor umane.

Metodologia cercetarii si date

Raportul populatie-economie denumit §i corelatie demoeconomica,
sintetizeaza unele relatii de interdependent. In conditiile de maxima generalitate,
acest raport presupune analiza concomitenta a doud agregate si anume populatia
si economia, exprimate In marimi comparabile sub raport cuantificabil, ritmul
de crestere al uneia in comparatie cu ritmul de crestere al celorlalte, dimensiunea
si structura economiei nationale intr-o relatie de simetrie.

Raportul populatie-economie reprezintd relatiile dintre populatie
si mijloacele sale de subzistentd si se disting doud tipuri de corelatii
demoeconomice, de tip demoalimentar $i demoeconomic-dezvoltat.

Primul tip de corelatie genereaza tensiune demoalimentara, iar variabilele
acesteia sunt: numarul si intensitatea populatiei ,,presiunea demografica” in raport
cu suprafata demografica. Relatia indicilor Iqa > Ipt este considerata ca fiind
pozitiva, ceea ce corespunde formei elementare a corelatiei demoeconomice.

Cel de-al doilea tip de corelatie este rezultatul dezvoltarii economice,
cresterii fortelor de productie si progres social. Urmare a acestor factori se
diversifica nevoile, apar altele, se modifica prioritatile de satisfacere.

In societatea contemporani raportul populatie-economie imbraci
forma complexda a relatiei dintre ,.cresterea  economica» si ,.cresterea
populatiei», aceasta devenind corelatia demoeconomica fundamentala, care
de fapt inglobeaza un numar mare de variabile economice si demografice,
intre care se stabilesc o serie de interdependente si conditionari. Indiferent de
tipul corelatiei, populatia unei tari apare in tripla ipostaza, respectiv fond de
munca, subiect de venituri si consumatoare.

Populatia activa, numarul si structura acesteia este influentata de doua
categorii de factori: demografici (numarul si structura populatiei si, ca atare,
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natalitatea si mortalitatea populatiei) si social-economici (gradul de participare
al populatiei la munca sociald, structura economiei nationale, inzestrarea
tehnicad a muncii, procesele de mobilitate teritoriald si profesionald).

In modelele cresterii economice, intalnim o serie de corelatii care au
in vedere si resursele umane. Fara a realiza o prezentare detaliata, ne vom
referi la principalele modele utilizate in analizele economice.

Modelele teoriei moderne a cresterii economice presupun identificarea
actiunii fiecarui factor ce influenteaza relatia demoeconomica. Sunt considerati
factori ai cresterii economice forta de munca si capitalul, la care se asociaza
capacitatea tehnica si organizatorica (progresul tehnic, productivitatea muncii)
si ,,factorul rezidual”, inteles ca fiind influenta sporurilor, cunostintelor si a
calificarii, deci a ,,capitalului intelectual”.

Pe de altd parte, mentionam modele demoeconomice ale cresterii
economice. In aceastd categorie se includ acele modele bazate pe functia
globald de productie de tip Cobb-Douglas. Cele mai cunoscute modele de
acest tip sunt cele elaborate de J.M. Keynes, R. Harrod, E. Dawar, J. Hicks si
R.M. Solow.

Modelul R.F. Harrod considera ca populatia este o variabild exogena.
El studiaza problema in doud ipoteze, cand populatia creste, iar progresul
tehnic ramane neschimbat si cand populatia este stationard, iar progresul
tehnic creste.

Notatiile folosite in modele construite pe acest criteriu sunt:

Y, = produsul national net in perioada ,,t”;

K, = stocul de capital existent la inceputul perioadei ,,t”;

St = economiile (acumularile) in perioada ,,t”;

It = investitiile efectuate in cursul perioadei ,,t”;

K = coeficientul capitalului;

x = variabila demografica;

k = Xt - coeficientul capitalului

Yt

K, = k x Y, - cantitatea de capital

In prima varianti, cresterea populatiei este in progresie geometrica,
iar evolutiile tehnice riman neschimbate ca si productivitatea investitiilor. In
aceste conditii partea din produsul national net alocata cresterii, va fi egala cu
cresterea populatiei din perioada multiplicata cu coeficientul capitalului.

Daca populatia in momentul t+1 este:

Xep1 = Xg X €77 (1)

atunci:

Kisi =K xe™ =K xY, xe™
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De unde:
St =lpy1 — K=K x Y x (e™ —1)

In a doua varianti in care populatia este stationara, iar progresul tehnic in
crestere, capitalul necesar va reprezenta o parte constantd din produsul national
net, egala cu sporul acestuia (sau productiei), raportat la totalul lui, adica:

Yivi — 1 Yivi— 1
A S ,multiplicat cu k,deci Y = S
Y Y
Modelul R.M. Solow porneste de la functia de productie generala,
dar evidentiaza influenta variatiei raportului capital-munca asupra ritmului de
crestere, adica efectul investitiei nete, care este ritmul de crestere a cantitatii

de capital dK/dt calculata din relatia:

dK .
_ = X
T

sau:

x K

dK— F(K,L
E_Sx (;)
Y = F(K,L)

Modelul L. Stoleru porneste de la urmatoarea functie de productie:
Y =AxL*x K@
sau:

dy _ dA dL dK
—=—+4ax—+{1—-a)x—
Y A L K

Acesta exprima ritmul de crestere a productiei n functie de ritmul de
crestere a factorilor, unde:

dA .
o termenul rezidual.

Referitor la forta de munca el propune doi indici: indicele de cantitate
a fortei de munca, adica populatia numerica si structura ei, inclusiv durata
muncii si indicele de calitate a fortei de munca, adica varsta, nivelul de
instruire §i respectiv calitatea fortei de munca.

Modelul J.J. Spengler, care porneste de la existenta intre variabilele
economice si cele demografice, a unor relatii de dependenta reciproca (sau
relatii cauzale unilaterale), iar influenta reciproca se exercitd in cadrul unui
interval mare de timp.

Din analiza acestor modele, rezulta ca variabila principala este forta
de munca, cu diversele ei caracteristici, ceea ce impune folosirea unei functii
transformate de productia de tipul:
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— 2© 1—
Qe = Ay x (Lee)® x Jr™¢,
Q, = productia in perioada t;
Le= imbunétét;irea} compo;itiei p.opula!;iei active;
J1 = elementele noi ale capitalului;
At© = factorul rezidual (cresterea datorata progresului tehnic etc.).

Pe acest fond apare necesara elaborarea prognozei demografice.

Prognoza demografica se construieste, de reguld, in trei modalitati,
respectiv: prin estimarea populatiei totale pe tard, operand ca variabile
agregate, prin proiectarea populatiei totale si pe structuri (pe varste si sexe)
pentru fiecare judet si apoi, prin insumare, la nivelul tarii si/sau prin estimarea
populatiei totale pe mediile urban si rural, pe structurile de varste si sexe,
precum si prin insumarea acestora la nivelul {arii.

In stransa legitura cu aceste trei modalititi de lucru se afli metodele
aplicate, globala si analitica.

Metoda globala constd 1n proiectarea evolutiei populatiei prin
extrapolarea directd a numarului total al locuitorilor tarii, pe baza tendintei
de durata observata statistic si eventual, ludnd in considerare schimbarile
previzibile ce vor avea loc in comportamentul demografic. Metoda presupune
utilizarea unor tehnici previzionale:

» utilizarea ratei medii de crestere (in cazul unei evolutii in progresie
aritmetica):
P,=Py+nx4,xk

unde:

Pt = numarul populatiei la orizontul prognozei;

P, = numarul populatiei in anul de baza;

A = ratia medie anuala a evolutiei populatiei;

n = numarul de ani de dupa anul de baza;

k = coeficientul unitar sau subunitar de corectare a tendintei principale.

» utilizarea ritmului mediu anual (in cazul unei evolutii in progresie
geometrica):

Po=Pyx(1+17)"xk

» folosirea unei functii polinomiale:

P, = a + bt + ct?

unde:

a, b, ¢ = coeficienti de corectie;

t = variabila timp.

Metoda analitica (a componentelor) constd in proiectarea si corelarea
componentelor care condifioneaza dinamica populatiei.

Aceastd metoda presupune urmatoarea succesiune a calculelor:
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- preliminarea numarului populatiei in anul de baza (P);

- proiectarea numarului nascutilor vii (N), intre anul de baza si anul de
previziune, inmultindu-se numarul populatiei feminine fertile, adica cea cuprinsa
intre 15 5149 de ani (P,) cu rata de fertilitate specifica fiecdrei varste (fi):

49

N0—>t=ZPi,0—>txfi,0—>t;

. i=15 o A
- determinarea numarului deceselor (D), care reduc in fiecare an

populatia din anul de baza, obtindndu-se astfel numarul supravietuitorilor
intre anul de baza si anul de previziune.

Pentru aceste calcule se folosesc tabele de mortalitate, care releva
probabilitatile de deces, diferentiate pe varste si pe sexe si apoi in total.

- estimarea numarului emigrantilor (E) si imigrantilor (I) prin
observatii statistice;

- calcularea numarului populatiei pentru orizontul previziunii (Pt) pe
baza relatiei:
Py = Py + Nyt = Dot — Ege + oot

Diferenta dintre natalitate (numarul nascutilor vii) si mortalitate
(numarul deceselor) reprezintd sporul natural (numarul absolut).

Daca sporul natural este influentat si de soldul migrator rezulta
dinamica populatiei totale a tarii, atdt ca marime absoluta cat si relativa (in
promile).

Un rol important il ocupa si proiectarea numarului de gospodarii (de
menaje), precum si a numarului de familii, folosindu-se relatiile:

C=;;N=ch;ﬁ=§,
unde:

¢ =rata medie a capilor de gospodarie (de familie);

C = numarul capilor de gospodarie (de familie); N = numarul de
gospodarii (familii);

P = numarul mediu de persoane pe o gospodarie (pe o familie).

Elaborarea prognozei fortei de muncé, reprezintd o activtate foarte
complexa.

Pentru a aprecia dimensiunile si corelatia probabild a resurselor de
munca si a gradului de utilizare (sau de subutilizare a acesteia) este necesar
sd se cunoasca locul pe care-1 ocupa diferitele categorii de resurse umane pe
piata muncii. Structura resurselor de munca este sintetizata in tabelul urmator.
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Structura resurselor de munca

P
PVM PAVM
PVMA | PIM
PA \ Pl |

PO RM |

s | A

Se poate observa ca in cadrul populatiei totale a tarii (P) se disting:

a) pe de o parte:

PVM =populatia in varsta de munca, adica aproximativ intre 16 si 65 de ani

PAVM = populatia in afara varstei de munca

b) pe de alta parte:

PA = populatia activa;

PI = populatia inactiva.

In cadrul populatiei in varsta de munca se disting:

PVMA = populatia in varsta de munca si apta de a lucra;

PIM = populatia in varstd de munca dar inapta de a lucra.

De asemenea populatia activa cuprinde:

PO = populatia ocupata;

RM = rezervele de fortd de munca.

In cadrul populatiei ocupate se disting:

S = salariatii;

A = alte categorii de populatie ocupata.

Pentru elaborarea previziunii fortei de munca, un rol important il are
modelul de simulare global, care se structureaza pe 16 relatii de calcul (PVM;
=P, xv; PAVM, =P xa; PVLM, =P xb; PIM,=PVM, x ¢;; PAML, =P, x d,;
RMP,=PVM, +PAML, - PIM,; PSVM, =PVM, x ¢;; PCVM, = PVM x f;; Mt,
= PVM, x g; RMD, = RMP, - RM, x RMD, = PO,; RMP, = RMD, + RM,; Pa,
=PO,+RM,; Pi,=P,- PA;; SAL, = PO, x kt)I, pe baza carora deducem valorile

1. Semnificatia notatiilor este urmatoarea: SOM = numarul somerilor; h = ponderea
SOM in PVM; RM = rezervele de munca; RMD = resursele de munca disponibile; PO
= populatia ocupatd; PA = populatia activa; PI = populatia inactiva; SAL = numarul
salariatilor; k = ponderea SAL in PO; t = anul de previziune; P = populatia totala;
PVM = populatia in varstd de munca; v = ponderea PVM in P; PAVM = populatia
in afara varstei de muncd; a = ponderea PAVM 1n P; PVML = populatia in varsta de
munca apta de a lucra; b = ponderea PVML in p; PIM = populatia in varsta de munca
dar cu incapacitate de a lucra; ¢ = ponderea PIM in PVM; PAML = populatia care
continud sa lucreze dincolo de varsta de munca; d = ponderea PAML in P; RMP =
resursele de munca potentiale; PSVM = populatia scolard in varstd de munca, apta,
de la invatdmantul de zi; e = ponderea PSVM in PVM; PCVM = populatia casnicd in
varsta de munca, apta de a lucra; f = ponderea PCVM in PVM; MT = numarul mili-
tarilor in termen; g = ponderea MT in PVM.
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tuturor marimilor necesare studiului de prognoza pentru resursele umane.

In acest context, pentru a previziona numirul populatiei ocupate
(necesarul total de fortd de muncad pentru care existd locuri de munca
disponibile) pe ramuri se apeleaza la relatia:

Xit
L, t=——
' Wi
sau:
X't
W =P ) Al
unde:

L; = numdrul necesar al forfei de munca pentru ramura ,,i”;

X; = productia ramurii ,,i”;

W, = productivitatea muncii pentru ramura ,,i”’;

Y. AL;; =suma economiilor relative de fortd de munci ce se anticipeazi
ca va avea loc pe seama factorilor de crestere a productivitatii muncii;

0 = anul de baza;

t = anul de previziune.

Din model rezultd relatiile de interdependentd care existd intre
volumul productiei, productivitatea muncii si numarul necesar de forta de
munca.

In cazul de fati, numarul fortei de munci este conditionat de volumul
prevazut al productiei si de nivelul prevazut al productivitatii muncii.

In conditii normale are loc o economie relativa de fortd de munca,
ceea ce inseamna cd la o crestere datid a productiei, are loc crestere mai
lenta a efectivului de fortd de munca sau chiar o stagnare a acestuia. Daca
acest efectiv va fi in anul de previziune mai mic decat anul de baza are loc o
economie absoluta.

Aceste situatii difera, desigur, de la o ramura la alta, in functie de factorii
care influenteaza structura productiei si dinamica productivitatii muncii.

In ultima analiza, urmeaza a se obtine echilibrul dintre PO, (stabilit
cu ajutorul modelului global) si (calculata cu ajutorul proiectarii productiei si
productivitatii muncii pe ramuri).

P0t=ZPOi,t

Previziunile astfel obtinute urmaresc realizarea unei corelari rationale

cat si pe ramuri si zone. Pornind de la necesarul total de fortda de munca se
poate stabili necesarul de noi locuri de munca ca diferenta intre L, si L,
corespunzand deci cu sporul absolut al populatiei ocupate:

Revista Romana de Statistica - Supliment nr. 4/ 2017 83



ALM; = APO,

Se proiecteaza apoi necesarul suplimentar de fortd de munca, adica
numarul efectiv de lucrétori nou incadrati in anul de previziune. Acesta se
calculeaza prin relatia:

AL=(L;—Ly) +M+P+A,

unde:

AL = necesarul suplimentar de forta de munca;

L = numarul de forta de munca;

M = pierserile naturale prin mortalitate in randul fortei de munca;

P = numarul celor care se pensioneaza;

A = alte iesiri din randul fortei de munca (plecari la satisfacerea
stagiului militar, emigrari).

Studiu pe baza balantei previzionale a fortei de munca, este prezentat
in tabelul urmator, care cuprinde principalii indicatori utilizabili.

BALANTA PREVIZIONALA A FORTEI DE MUNCA

Indicatori Total, din care

Feminin | Masculin

I. Resurse de munca potentiale (1 + 2 - 3)
1. Populatia in varsta de munca
2. Populatia in afara varstei de munca, dar care lucreaza
3. Populatia in varsta de munca, dar cu incapacitate de munca

II. Resurse de munca (populatia ocupatd) totald, din care pe ramuri
Ramura I - total
din care:
- salariati
- alte categorii
Ramura n
II1. Resurse de munca — total (1 +2 + 3 +4)
1. Populatia scolara in varsta de munca, apta, cuprinsa in invatamantul de zi
2. Populatia casnica in varsta de munca, apta de a lucra
3. Militari in termen
4. Someri
Relatia de echilibru: I =11 + III
Cunoscandu-se necesarul suplimentar de forta de munca, se determina,
in continuare, sursele de acoperire a acestuia, $i anume:
- prin absorbtia disponibilului existent in economie in randul somerilor;
- prin absolvirea de scoli si facultati;
- prin reveniri din armatd a militarilor in termen;
- prin migrari previzibile (intre ramuri, intre zone §i intre categorii
socio - profesionale).
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Concluzii

Din articolul mai sus prezentat, pe baza studiului efectuat de autori,
se desprind cateva concluzii importante. In primul rand este vorba de rolul
pe care il are resursa umana in alimentarea factorului de munca, factor care
std la baza cresterii economice. In al doilea rand, efectudnd un studiu pe
baza indicatorilor demografici, autorii ajung la concluzii certe in legatura cu
corelatia care se stabileste intre evolutia demografica a unei tari si extensia pe
care o au resursele de munca, importante ca factor de crestere al indicatorilor
macroeconomici de rezultate. Indicatorii utilizabili sunt precis sintetizati n
acest articol, ei putdnd fi folositi de orice cercetator interesat in studiul si
previziunea resurselor umane. In acest sens, sunt inventariate, pornind de la
corelatiile care exista intre resursele de munca, modelele utilizabile. Sstfel
sunt facute precizari privind modele teoriei moderne a cresterii economice,
modelele demoeconomice ale cresterii economice si n acest context sunt
facute precizari in legatura cu modelele de acest tip elaborate de Keynes,
Harrod, Dawar, Hicks, Solow si altii. O altd concluzie este aceea ca, pe baza
modelelor incercate de acesti modelatori, se precizeazd functiile matematice
pe baza carora utilizand datele de care dispunem la un moment dat, putem
identifica cu precizie nivelul pe care il au indicatorii respectivi. in final, se
fac unele precizari in legaturd cu elaborarea prognozei fortei de munca, o
activitate foarte complexa, pe care autorii o sintetizeaza structural printr-o
prezentare in care sunt incluse toate elementele conexate la ecuatia probabila
a resurselor de munca si a gradului de utilizare a acestora. Pentru elaborarea
previziunii fortei de munca un rol important il are modelul de simulare globala
resurselor umane. In final, o altd concluzie este aceea ci studiul se poate baza
pe balanta previzionald a fortei de munca, in care pe langa balante se prezinta
si principalii indicatori care pot sta la baza acestor analize de previziune.
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Abstract

In this article the authors have proposed to study the effect they have
human resources on economic growth. Any forecast on GDP growth, factor in
achieving economic growth must also focus on analyzing the ratio population /
economy. Of course, the population is the main source of the active population
in employment and in the end the number of employees. In this article the
authors focused on identifying the main models used in forecasting human
resources. n this respect, the widely used modern theory of economic growth,
then demo-economic models of economic growth, focusing on the R.F. Harrod
model, R.M. Solow model, L. Stoleru model or J. J. Spengler modelul. All
these enable interpretation and then analyzing and then adapting to forecast
labor resources. Further emphasis on identifying elements that underlie the
comprehensive design of population trends by extrapolating the total number
of people directly based on observed statistically term trend. Used statistical
quantities such as average rate of growth and finally using polynomial
function that provides an increase in these resources. Summarizing the above
mentioned here, the authors also focuses on the role that occupies projection
of the number of households, households, the number of families, etc., so as
to give a clearer idea of the prospects reaalizarii growth of labor resources.
Finally, it has a structure based on labor resources that can be identified
structural events underlying this analysis.

Keywords: forecasting, human resources, population, demographic
model, demoeconomic

Introduction
This study is based on the need to determine the trend of development
and the role that human resources have increased production. Of course, human
resources are a major factor of economic growth, based mainly on Cobb-
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Douglas model, which emphasize three factors but stresses the important role it
has resource work. In this study the authors used models based on the existence
of correlations that exist between human resources and the volume of labor
employed. Thus, for example, are listed models used by Harrod, Solow, Stoleru
or Spengler, most of them from making the mathematical equations (models)
on which starting from the realities that shows the demographic forecast is
possible to identify how evolving labor resources. Models are studied empirical
analysis or analytical methods, all starting from the use of statistical indicators
by which to identify and foreshadowed growth. For easier infrelelgere and
estimate the size and the correlation between labor resources and utilization
thereof was prepared a table structural labor resources being used in statistics
all components demographic involved preparation of forecasts of labor. Finally
the authors state that to develop forecasting labor, an important role is simulation
model aggregate is divided into a number of calculation relations (authors may
specify all) and on which fail to clarify the opportunities for existing scope of
this type of forecast. Also try a survey based on the forecast balance of labor,
which includes the main indicators used.

Literature review

Anderberg (2009) analyzes the risk associated with human resource
properties, Grochulski si Piskorski (2010), Da Costa si Maestri (2007) deals
with a similar theme. Anghelache, Manole, Anghel si Popovici (2016) evaluated
the role of human resources in the national economy. Bartel, Beaulieu, Phibbs
si Stone (2014) take into account human capital and productivity in the context
of teams, research using data from health. Anghelache, Manole, Anghel si
Ursache (2016) studied the impact of population dynamics on the labor market.
Anghelache, Dima si Anghel (2016), Anghelache, Grabara si Manole (2016)
deals with the use of macroeconomic models dedicated. Lochner si Monge-
Naranjo (2011) deals with the relationship between credit constraints and
human resources. Fraumeni (2015) study measuring human capital. Blundell,
Costa Dias, Meghir si Shaw (2016) examines the correlation between the
supply of female labor, human capital and welfare reform. Bohacek si Kapicka
(2008) considers optimal human resource policies. Anghelache (2015) is a
reference work in the field of macro-economic forecasts. Lazear si Shaw (2007)
discuss the vision economist on human capital. Manuelli si Seshadri (2014)
develops on the link between human resource and rich countries. Anghelache
si Anghelache (2012) analyzes the labor market in Romania. Oster, Shoulson
si Dorsey (2013) evaluated the correlation between life expectancy, human
resources and investment in health. Papageorge (2016) studied impact on
innovation in health human resources and labor market. Anghelache si Anghel
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(2016), Anghelache, Isaic-Maniu, Mitrut, Voineagu, Dumbrava si Manole
(2006) presents statistics and macroeconomic analysis tools. Gemici si
Wiswall (2014) analyzes the evolution of gender differentiation in investment
in human resource development through post-secondary education. Huggett
si Kaplan (2011) are concerned with values and outcomes associated human
resources.

Research methodology and data

Population-economy report called demo-economic correlation,
summarizes some interdependencies. Under the most general, this report
involves the analysis simultaneous two units namely population and economy,
expressed in quantities comparable in relation measurable growth rate of one
in comparison with the growth of other, size and structure of the national
economy in a symmetry relationship.

Economy-population ratio is the relationship between population and
its means of subsistence are two types of correlations demo-economic type
demoalimentar and demo-economic-developed.

The first type of demoalimentara voltage generating correlation, and
its variables are: the number and intensity of the population ,,demographic
pressure” in relation to the surface of the population. The relationship indices
IQA> Ipt is regarded as positive, which corresponds to the basic shape of the
demo-economic correlation.

The second type of correlation is the result of economic development,
growth of productive forces and social progress. Following these factors
diversified needs, there are others, changes priorities satisfaction.

In contemporary society-population ratio economy takes the form
complex relationship between ,,growth” and ,,population growth”, which
became correlation demo-economic fundamental that actually includes a large
number of economic variables and demographic, including setting a series of
interdependencies and conditionality. Whatever type correlation population
of a country appears in triple aspect or employment background, income and
consumer topic.

Active population, number and structure is influenced by two sets
of factors: demographic (number and structure of the population and, as
such, birth and death rates of the population) and socio-economic (level
of participation of people in social work, the national economic structure,
endowment technical labor, territorial and professional mobility processes).

In economic growth models, we find a series of correlations that are
considering and human resources. Without performing a detailed presentation,
we will refer to the main models used in economic analyzes.
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Modern growth theory models involve identifying each factor
influencing action demo-economic relations. Are considered key economic
growth labor and capital, in association with the technical and organizational
(technical progress, labor productivity) and ,,residual factors”, understood as
the influence increases, knowledge and skills, so the ,,brainpower” .

On the other hand, we mention demo-economic models of growth.
This category includes those models based on global production function
Cobb-Douglas. The most popular models such as those developed by J.M.
Keynes, R. Harrod, E. Dawar, J. Hicks and R.M. Solow.

The R.F. Harrod believes that the population is an exogenous
variable. He studies the problem in two cases, when the population increases
and technical progress remains unchanged when the population is stationary,
and technical progress increases.

The notations used in models built on this criterion are:

Y, = Net national product during the period ,,t”;

K, = existing capital stock at the beginning of period ,,t”;

St = savings (accumulation) during the period ,,t”;

It = investments made during the period ,,t”;

K = capital coefficient;

x = demographic variable;

k = ? - capital coefficient;

t

K; = k x Y; - the amount of capital

In the first variant, the population is increasing in geometric
progression and technical developments remain unchanged as productivity
investments. In these conditions the allocation of net national product growth
will equal the population growth in the period multiplied by the coefficient

capital.
If the population at time t + 1 is:
Xep1 = Xp X €™ (1)
then:
Kij1 =K, xe™ =K xY, xe™
Where from:

St =Ip1— K=K xY, x(e™ —1)

In the second variant in the population is stationary, and technical
progress in the growth capital required will be a constant part of net national
product equal to its growth (or production), compared to the total, ie,:
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Yo — 1, Y1 — Y,
Lt uldtiplicat cu k, deci Y = 2L

e K
Y, 7

The R.M. Solow model is based on general production function, but
emphasizes the effect of varying the capital-labor ratio on the growth rate, ie
the effect of net investment, which is the growth rate of the amount of capital

dK/dt calculated from the relationship:

K _
E—sx

or

dK
=S xF(K,L)

d

Y=F(K,L)

L. Stoleru model is based on the following production function:
Y =AxL*x K¢

sau:

ﬂz‘jl—A+oz><E+(1—oc) x &

Y A L K

It expresses production growth by growth factors, where:
dA .
o residual term.

Regarding manpower he proposes two indices: the index of the
amount of labor, ie the population number and structure, including working
hours and quality index of labor, ie age, level of education and that the quality
of labor.

The J.J. Spengler model, who starts from existence between economic
and demographic variables, the relations of mutual dependence (or unilateral
causal relationship), and the mutual influence exercised within a period of
time.

The analysis of these models, that the main variable is employment, with its
various features, which requires the use of a transformed production functions
such as:

Q¢ = A? x (Lee)® x J174,

Q, = production during the period ,,t”;

L.e = improve the structure of the active population;

J1 = new elements of capital;

At© = residual factor (increase due to technical progress, etc.).

Against this background is necessary to set demographic forecast.
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Demographic trends are built, usually in three ways, namely: by estimating
the total population in the country, operating variables aggregated by projecting
the total population and structure (age and sex) for each county and then,
incrementally, the country and / or by estimating the total population in urban and
rural areas, the age structure and sex, and by adding them to the country.

Closely related to these three ways of working methods are applied,
comprehensive and analytical.

The Global Approach is to design direct evolution of the population
by extrapolating the total population of the country based on lasting trend
observed statistically and possibly taking into account foreseeable changes
that will take place in demographic behavior. The method involves the use of
forecasting techniques:

* use the average rate of growth (in case of developments in arithmetic
progression)

P,=Py+nxA4,xk

where:

Pt = number of population at the forecast horizon;

P, = number of population in the base year;

A_ = ration average annual population trends;

n = number of years after the base year;

k = factor correction unit or subunit mainstreaming.

* using average annual rate (in case of developments in geometric
progression):

Po=Pyx (1+1)"xk

* using a polynomial function:

P, = a + bt + ct?

where:

a, b, ¢ = correction coefficients;

t = time variable.

The analytical method (component) is to design and population
dynamics of the correlation components conditions.

This method involves the following sequence of calculations:

- preliminary number of population in the base year (P);

- the design of live births (N) between the base year and the year of
prediction, multiplying the number of fertile female population, that is to say
the range between 15 and 49 years (P;) with age-specific fertility rate (f;):

49

N0—>t=ZPi,O—>txfi,0—>t;
i=15
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- determining the number of deaths (D), which reduce the population
each year in the base year, thereby obtaining the number of survivors from the
base year and the year of prediction.

For these calculations use mortality tables that show the probability of
death, differentiated by age and sex and then in total.

- estimation of the number of migrants (E) and immigrants (I) by
statistical observations;

- calculating population forecast horizon (Pt) based on the relationship:

Py = Py + Noot = Dot = Eoose + Lot

The difference between birth (live births) and mortality (number of
deaths) is the natural growth (absolute).

If natural increase and migration balance is affected resulting in the
total country population dynamics, both in absolute and relative size (in per
thousand).

An important role is occupied and projection of the number of
households (household) and the number of families using the relationship:

c _

c-;,N—ch,p—E,

where:

¢ = average of heads of household (family);

C = number of heads of household (family);

N = the number of households (families);

p = average number of persons per household (a family).

Develop labor forecasting is a very complex various events.
To estimate the size and probable correlation of labor resources and the use
(or under-utilization of it) is necessary to know the place that it occupies
different categories of human resources in the labor market. The structure of
labor resources is summarized in the following table.

The structure of labour resources

P
PVM PAVM
PVMA | PIM
PA \ Pl |
PO RM |
s | A

It can be seen that the total country population (P) are distinguished:

a) on the one hand:

PVM = working age population i.e. approximately between 16 and
65 years;
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PAVM = population outside the labour age.

b) secondly:

PA = populatia activa;

PI = inactive population.

Within the population of working age are distinguished:

PVMA = population of working age and able to work;

PIM = population of working age but incapable of work

Also active population includes:

PO = employment;

RM = reserves labor.

Within employed population are distinguished:

S = employees;

A = other categories of employed population,

In preparing the forecast labor, an important role is global simulation
model, which is divided into 16 account relationships (PVM, = P, x v;; PAVM,
=P, xa; PVLM, =P, x b; PIM, = PVM, x ¢;; PAML, = P, x d; RMP, = PVM,
+ PAML, - PIM;; PSVM, = PVM, x ¢;; PCVM, = PVM, x f; Mt, = PVM x g;
RMD, = RMP,— RM, x RMD, = PO;; RMP, = RMD, + RM,; Pa, = PO, + RM,;
Pi, = P, - PA;; SAL, = PO, x kt)l’ pe baza carora we deduce the values of all
sizes need prospective studies to human resources.

In this context, to predict the number of employees (total necessary
labor for which there are jobs available) branches is called the relationship:

Xit
L, t=—
' Wie
or:
X't
=P D Ak
where:

L; = labor required number of branches ,,i”;
X. = production industry ,,i”’;

1 Significance notation is as follows: SOM = the number of unemployed persons; h
= the share of SOM in PVM; RM = labour reserves; RMD = available labour resources; PO =
occupied population; PA = active population; PI = inactive population; SAL = the number of
employees; k = the share of SAL in PO; t = forecast year; P = total population; PVM = working
age population; v = the share of PVM in P; PAVM = age population out of work; a = the share
of PAVM in P; PVML = working age population able to work; b = the share of PVML in p; PIM
= working age population, but the inability to work; ¢ = the share of PIM in PVM; PAML =
people who continue to work beyond working age; d = the share of PAML in P; RMP = poten-
tial labour resources; PSVM = school population in working age, capable, from education day;
e = the share of PSVM in PVM; PCVM = household population of working age, able to work;
f = the share of PCVM in PVM; MT = the number of conscripts; g = the share of MT in PVM.
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W, = labour productivity for branch ,,i”;

Y. AL;; = the amount of savings relative labor force that is expected
to take place at the expense of labor productivity growth factors;

0 = base year;

t = forecast year.

From the resulting model interdependencies that exist between output,
labor productivity and labor required number.

In this case, the number of labor is determined by anticipated volume
of production and the required level of labor productivity.

Under normal circumstances there is a relative labor economy, which
means that an increase in production time, there is slower growth of labor staff
or even its stagnation. If this actually will be in forecasting lower than base
year there is an absolute economy.

These cases differ, of course, from one branch to another, depending
on the factors influencing the structure of production and labor productivity.

In the final analysis, to be obtained can balance between PO,
(determined using a global mode) and (calculated using the design production
and labor productivity by industry).

POt:zPOi,t

Projections thus obtained pursuing a rational correlation between
manpower and requisite their coverage, both in total and on branches and areas.
Based on total labor requirements can be established needs new jobs as the
difference between Lt and L, thus corresponding with absolute employment
growth:

ALM,; = APO,

The design then needs additional manpower, ie the actual number of

workers employed in the forecast again. It is calculated by the equation:
AL=(L;—Ly)+M+P+A,

where:

AL = additional labour requirements;

L = the number of labour force;

M = natural mortality losses in the workforce;

P = the number of those retiring;

A = other exits from the labour force (departures from military service,
emigration).

Study on forecasting labor balance is shown in the table below, which
presents the main indicators used.
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FORECAST BALANCE OF LABOUR FORCE

Indicators Total of which

Female Male

I. Potential labour resources (1 + 2 - 3)
1. Working age population
2. Age population outside of work, but working
3. Working age population, but the inability to work

II. Labor resources (employment) total, including branches
Branch I - total
from which:
- employees
- other
Branch n

II1. Labor resources - total (1 +2 +3 +4)
1. The school population in working age, capable, from education day
2. Domestic population of working age, able to work
3. Conscripts
4. Unemployed

Equilibrium relationship: I =11 + III

Knowing the additional demand for labor is determined further sources
of its coverage, namely:

- the absorption of the funds available in the economy in the unemployed;

- for graduate schools and faculties;

- the return of army conscripts;

- the predictable migration (between branches, between areas and
between socio - professional).

Conclusion

From the above article presented based on the study conducted by the
authors, some important conclusions can be drawn. First is about the role that
human resource is the power factor labor factor underpinning economic growth.
Second, conducting a study on demographic indicators, the authors arrive at
certain conclusions about the correlation established between demographic
trends of a country and the extent they have labor resources, important as
growth of macroeconomic indicators results. The indicators used in this article
are precisely synthesized, they can be used by any researcher interested in the
study and prediction of human resources. In this sense, they are inventoried
from the correlations that exist between labor resources, the models used.
Sstfel make details of modern growth theory models, demo-economic models
of growth and in this context is made clear in connection with models of this
type developed by Keynes, Harrod, Dawar, Hicks, Solow and others. Another
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conclusion is that, based on the models tested this model, states that using
mathematical functions based on available data at a time, we can pinpoint
the level you have these indicators. Finally, make some remarks about the
adoption forecast labor, a very complex activity, the authors of a synthesized
structure a presentation which includes all elements joined equation probable
labor resources and utilization theirs. In preparing the forecast labor has an
important role simulation model global structure based on precise calculation
relations opportunities for improving human resources. Finally, another
conclusion is that the study may be based on provisional balance of labor,
which in addition to scales and presents key indicators that may underlie these
analyzes forecasting.
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Abstract

Productivitatea muncii este un element asociat resurselor umane
utilizabile prin intermediul salariatilor. Desigur la rezultatele obtinute in
cadrul unei economii nationale isi aduc contributia atat numarul de salariati,
dar in acelasi timp si eficienta cu care acestia lucreaza. Mai sintetic, putem
aprecia ca, productivitatea muncii, adica eficienta cu care se utilizeaza
resursele de muncd, este factor determinant aldaturi de eficienta folosirii
capitalului (fondurile fixe) in realizarea cresterii economiei nationale.
Productivitatea muncii poate fi studiata pe baza modelului balantei
legaturilor dintre ramuri, utilizand previzionarea productivitatii muncii prin
extrapolare, prin metoda comparatiilor internationale, sau prin intermediul
economiei relative de forta de munca realizeaza in mod concret ca urmare a
unei bune folosiri a resurselor de munca. Autorii au pus accentul pe stabilirea
relatiilor matematice de calcul, acestea stand la baza previziunilor privind
productivitatea muncii. Evolutia productivitatii muncii nu trebuie disociatd
de factorul resurse de muncd, deoarece resursele de munca trebuie utilizate
ciat mai eficient, dar in acelasi timp, in cadrul economiei se pune si problema
de a realiza cdat mai multe locuri de munca prin investitii, un rol important
avandu-l investitiile straine directe precum si utilizarea capitalului autohton.
Isaa deci, ca in acest articol, autorii cautd si reusesc sda prezinte elementele
esentiale pe care le prezinta prognoza productivitatii muncii.

Cuvinte cheie: productivitate, ritm de crestere, capital, eficientd,
interdependenta

Introducere
In studiul necesar previziondrii macroeconomice, un rol important 1l
are si studiul asupra productivitatii muncii. Productivitatea muncii este factorul
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calitativ pe baza caruia rezultatele obtinute pot fi in sens pozitiv cele urmarite,
dar de fiecare data trebuie avut in vedere si modul in care se asociaza resursa
de munca cu capitalul utilizat si mai ales al resurselor financiar-materiale de
care dispune economia. Pornind de la functia Cobb-Douglas constatam ca pe
langa prognoza resurselor umane trebuie sa efectuam un studiu important si
cu privire la modele de elaborare a prognozei productivitatii muncii pentru ca
prin studiu asociat al sporirii numarului de salariati si al cresterii productivitatii
muncii sd identificam trendul pe care il vor urma indicatorii macroeconomici
de rezultate. Accentul este pus pe previzionarea productivitdtii muncii prin
extrapolare, care nu este altceva decat posibilitatea de a porni de la rezultatele
concrete cunoscute la un moment dat si utilizand marimi statistice, cum ar
fi indicele mediu de evolutie, sa identificam prin extrapolare pasi pe care i
poate urma cresterea economica dintr-o tard. De asemenea se face un studiu
si asupra metodei comparatiilor internationale, pentru a servi la prognozarea
productivitatii muncii prin determinarea timpului necesar in vederea eliminarii
decalajului economiei Romaniei fatd de tarile mai mult si mai concret
dezvoltate. Se vor utiliza si n acest caz relatii precise, care prin studiul efectuat
asupra acestora vor da o tentd precisa in legitura cu prognoza productivitatii
muncii. In final, autorii se axeazi pe prezentarea previzionirii productivitatii
muncii prin intermediul economiei relative de forta de munca. In acest sens
sunt identificate principalele etape care trebuie urmate de cel care doreste sa
facd o prognoza eficientd, concretd si utila deciziilor macroeconomice prin
studiul prognozei productivitatii muncii.

Literature review

Anghelache, Dima si Anghel (2016), Anghelache, Grabara si Manole
(2016) studiaza aplicarea modelelor in previziunea macroeconomica. Wael
(2015) abordeaza managementul strategic al resurselor umane, Monea (2013)
se concentreaza pe analiza acestora. Anghelache, Manole, Anghel si Popovici
(2016) se preocupa de resursele umane sirolul acestora. Askitas si Zimmermann
(2015) analizeaza rolul internetului ca sursa de date in studiul resurselor umane.
Bartel, Beaulieu, Phibbs si Stone (2014) studiaza, pe baza unor date din industria
healthcare, productivitatea in cadrul lucrului in echipa. Anghelache (2015)
prezinta instrumentele si conceptele previziunii macroeconomice. Lochner si
Monge-Naranjo (2011au in vedere interconexiunea dintre restrictiile asociate
politicilor de credit si resursele umane. Paunica, Gheorghiu, Curaj si Holeab
(2009) se preocupa de previzionarea in restructurarea sistemului cercetarii si
inovarii. Anghelache, Manole, Anghel si Ursache (2016) studiaza corelatia
dintre evolutia populatiei si cea a pietei muncii, Anghelache si Anghelache
(2012) au prezentat o analiza complexa a pietei muncii din Romania. Fraumeni
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(2015) se preocupa de masurarea capitalului uman, Huggett si Kaplan (2011)
dezvolta pe o tema apropiatad. Anghelache si Anghel (2016), Anghelache, Isaic-
Maniu, Mitrut, Voineagu, Dumbrava si Manole (2006) au elaborat lucrari de
referintd in ceea ce priveste statistica si analiza macroeconomica. Lazear si
Shaw (2007) prezinta o imagine corespunzatoare unei viziuni proprii asupra
capitalului uman. Manuelli si Seshadri (2014) evalueaza impactul resursei
umane asupra bogatiei nationale. Oster, Shoulson si Dorsey (2013), Papageorge
(2016) abordeaza problematica medicala asociata resursei umane: speranta de
viata, investitia in sanatate, inovatia medicald. Bohacek si Kapicka (2008)
evalueaza caracteristicile politicilor optime de resurse umane. Anica-Popa si
Motofei (2010) analizeaza caracteristicile proiectelor dedicate infrastructurii.
Paunicd (2014) prezinta rolul instrumentelor de analiza tip cost-beneficiu in
previzionare.

Metodologia cercetarii si date

Pentru elaborarea previziunilor privind forta de munca, este necesar
sd se anticipeze, in prealabil, productivitatea muncii pentru perioada de
perspectiva.

Previzionarea productivitaii muncii se poate realiza apelandu-se
la mai multe metode: prin extrapolare, prin comparatii internationale, prin
corelatie cu gradul de inzestrare a muncii si cu eficienta folosirii echipamentelor
de productie (fonduri fixe), prin intermediul economiei relative de fortd de
munca, prin folosirea modelului Balantei legaturilor dintre ramuri (BLR).

Previzionarea productivitatii muncii prin extrapolare se poate realiza
fie pe seama unui singur factor (model unifactorial) considerat in mai multe
momente:

W=at+b+x

W=a+bxx+cxx?

W = ea+bxx+cxx2

fie pe seama influentei concomitente a mai multor factori (modele
multifactoriale), respectiv:

Wi =atbxxtcxxotdxxs+. + zXXn

— by b, bj bn
X;=a %Xt X XX XX XX,

unde:
W = productivitatea muncii;
a,b,..n = intervalul (numarul de unitati de timp) dintre momentele
inregistrarii statistice a productivitatii muncii;
x; = factorii de influenta.
Metoda comparatiilor internationale poate servi la prognozarea
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productivitatii muncii prin determinarea timpului necesar pentru eliminarea
decalajului fata de o tara mai dezvoltata.

Pentru abordarea acestei probleme se vor folosi notatiile:

t =numarul de ani necesari egalizarii nivelurilor;

W (A) = nivelul productivitatii muncii in anul de baza in tara ,,A”
beneficiara a prognozei;

W (B) = nivelul productivitatii muncii in anul de bazd in fara mai

dezvoltata ,,B” cu care se face comparatia;

ry(A) si ry(B) = ritmul mediu anual de crestere a productivitatii
muncii in cele doua tari. Trebuie obtinuta egalitatea:

InW, (A)[1+ 7, (D] =W, (B)[1+7,(B)]
InW, (A) + t In[1+7,(A)] = InW,(B) + t In[1 +7,,(B)]
de unde:
InW, (B) — InW, (A4)
In[1+7,(A)] - In[1 + 7, (B)]

Pentru prognozarea ritmului mediu anual al productivitdtii muncii
necesar tarii ,,A” In scopul ajungerii din urma a tarii ,,B” dupa ,t” ani
(considerandu-se durata) se vor folosi relatiile de mai jos:

mm+mmn=mmﬂﬂ;mmgn+mm+mwn

1+7,(A)=e=>7,()=1+7,(4) -1

cu:

k = In[1+75(A)]

Se poate proiecta apoi volumul absolut al productivitatii muncii
pentru tara ,,A”:

W, (A) = Wy(A) x [1+7,(4)]

- Prognozarea productivitatii muncii se poate efectua si prin corelatie
cu gradul de inzestrare tehnicd a muncii si cu eficienta folosirii echipamentelor
de productie, utilizand modelul de forma urmatoare:

Ay =axl, +Bxx x4,
AWy =p,ta, x4,

4, = AWx + AWy

w, =wp x (1+4,,)"
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unde:

x = indicele gradului de inzestrare tehnica a muncii (lei fonduri fixe pe
o persoand) in anul de baza

y = indicele eficientei globale a echipamentelor tehnice (fonduri fixe)
din anul de baza (productia obtinuta la o unitate de fonduri fixe);

A, Ay = cresterile medii anuale proiectate pentru acesti indici;

AW, = partea din sporul indicelui productivitatii muncii datoratd
cresterii gradului de Tnzestrare a muncii;

AW, = partea din sporul indicelui productivitdtii muncii determinata
de cresterea eficientei fondurilor fixe;

o = parametrul de reglare a influentei factorilor ,,x” si,,y”, situat intre
O0sil;

B = 1-a (cand 0o=0, influenta revine factorului ,x”, iar cand o=1
influenta se obtine pe seama factorului ,,y”);

t = orizontul prognozei.

Previzionarea productivitatii muncii prin intermediul economiei
relative de fortd de munca se realizeaza in mod etapizat dupa cum urmeaza:

- preliminarea nivelului productiei pentru anul de baza (Xy);

- preliminarea efectivului fortei de munca pentru anul de baza (Ly);

- calcularea productivitatii muncii pentru anul de baza, din relatia:

- determinarea volumului productiei in anul de previziune (X,);

d) calcularea necesarului de fortd de munca la nivelul productiei in
anul de previziune, dar cu productivitatea muncii din anul de baza:

L==:t

WO

- calcularea marimii totale a economiilor relative de fortd de munca
prestabilite pe baza factorilor de crestere a productivitatii muncii, utilizand
relatia:

ZAL = AL, + AL, + -+ ALy

- calcularea necesarului de forta de munca pentru anul de previziune:

L,=L —EAL

- determinarea nivelului productivititii muncii pentru anul de
previziune:

WT:L_
t
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- stabilirea sporului absolut al productivitatii muncii pentru intervalul
previzionat:

W =W, —W,

- determinarea indicelui de crestere a productivitatii muncii In
intervalul previzional:

I, = (ﬁ x 100) —100
v \W
- determinarea aportului cresterii productivitatii muncii la sporirea
productiei si pe aceasta cale a Produsului Intern Brut.
ar—1

L =X X7
¥ (1% - 100)

Din cele prezentate se desprinde concluzia ca previziunea
productivitatiimuncii este importanta, deoarece acest indicator (productivitatea
muncii) este factorul calitativ de crestere a rezultatelor economice. Utilizand
relatiile (modele) mai sus prezentate se poate asigura o previziune realista a
evolutiei factorului calitativ de crestere a productivitatii muncii.

Concluzii

Din articolul prezentat, pe baza studiului efectuat de autori se
desprind concluzii cu privire la modul in care productivitatea muncii are un
rol foarte important in legatura cu cresterea economica. Prognoza resurselor
umane trebuie completatd cu prognoza productivitatii muncii pentru
a urmari In mod corelat efectul pe care il au cele doud variabile, numarul
de salariati si productivitatea muncii, asupra cresterii valorii indicatorilor
macroeconomici de rezultate, in principal a produsului intern brut si pe
aceasta cale si a produsului intern brut pe locuitor. Prin modul in care autorii,
au abordat gradat aceste aspecte s-au desprins principalele modele pe care
se poate baza prognoza elaborarii cresterii productivitatii muncii. Autorii au
cautat si au reusit sd identifice modelele principale de elaborare a prognozei
productivitatii muncii stabilind utilitatea balantei legaturilor intre ramuri in
acest studiu, adancind apoi posibilitatea previziondrii productivitatii muncii
prin extrapolare, pe seama unui singur factor adicd productivitatea muncii.
Aici, se sugereaza perspectiva utilizarii regresiei liniare simple, care pune
in concordantd efectul cresterii productivitatii muncii, si sporirea valorii
indicatorilor macroeconomici de rezultate. Se poate merge in profunzime, si
aceasta corelatie sa fie extinsa utilizdnd un model econometric multifactorial
care sa asocieze importanta pe care o are cresterea numarului de salariati,
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deci utilizarea resurselor de munca si a cresterii productivitatii muncii. Autorii
scot 1n evidenta faptul ca productivitatea muncii este factorul calitativ care
asigura posibilitatea sporirii din punct de vedere al cresterii, a indicatorilor
macroeconomici de rezultate. Se acordd atentie si metodei comparatiilor
internationale pornind de la faptul ca prin acest studiu se determina decallajele
care situeazd Romania de celelate tari cu economie dezvoltata, si se sugereaza

reducerii acestor decalaje. In final, cu privire la previzionarea productivitatii
muncii prin intermediul economiei relative de fortd de munca, autorii prezinta
un model structurat pe mai multe etape, evidentiindu-se modul in care
cercetatorul trebuie sa abordeze in mod precis si sinteti,c modul in care trebuie
analizat acest aspect al evolutiei productivititii muncii. In final se subliniaza
ca acest articol, cu valente teoretice In principal, dar identificand si punand in
ecuatie modelelele utilizabile sugereaza posibilitatea de a efectua si a adanci
aceste analize, prin utilizarea datelor la un moment t de unde sa plece pentru
stabilirea de previziuni, prin extrapolari, pentru etape viitoare.
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Abstract

Labor productivity is an associate human resources employed by
employees. Of coursetheresults achievedinnational economies are contributing
both the number of employees, but at the same time and efficiency with which
they work. A synthetic, we estimate that labor productivity, or efficiency with
which resources are used for work, the efficiency factor with the use of capital
(fixed assets) in achieving national economic growth. Labor productivity
can be studied using the model of the input fields using labor productivity
forecasting by extrapolation, by means of international comparisons, or
through economy labor relative concretely realized as a result of the uses of
labor resources. The authors focused on relations mathematical calculation,
they underpinning the forecasts of labor productivity. Productivity gains
should not be dissociated from the factor labor resources as labor resources
should be used ted more efficiently, but at the same time, the economy put the
issue to make as many jobs by investing an important role taking it FDI and
domestic capital use. ISAAA so in this article, the authors seek and fail to
provide essential elements posed forecast labor productivity.

Keywords: productivity, growth rate, capital, efficiency,
interdependence

Introduction

The study required macroeconomic forecasting an important role is
played by the study of labor productivity. Labor productivity is the quality
factor against which results can be positively striven, but always bear in mind
and how to associate resource labor capital employed, especially of resources
financial and material resources available to the economy . Based on Cobb-
Douglas production function we find that in addition to forecast human
resources required to complete a major study and on models developed to
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forecast labor productivity for the study associated the increased number of
employees and labor productivity growth to identify the trend which will
follow the macroeconomic indicators of results. The focus is on forecasting
labor productivity by extrapolation, which is nothing but the ability to switch
from actual results known at a time and using statistical quantities such as the
average index of evolution, to identify extrapolation steps you can following
economic growth ofa country. Italso makes a study of international comparisons
and the method to be used to forecast labor productivity by determining the
time required to close the gap Romanian economy to more countries and
more concretely developed. Will be used in this case precise relationships that
through the study of them will give a precise tint in connection with forecast
labor productivity. Finally, the authors focus on the presentation forecasting
the economy relative labor productivity through labor. Thus it identifies the
main steps to be followed by one who wishes to make a forecast effective,
practical and useful decisions by studying macroeconomic forecast labor
productivity.

Literature review

Anghelache, Dima si Anghel (2016), Anghelache, Grabara si Manole
(2016) studied the application in macroeconomic models.. Wael (2015)
addresses the strategic management of human resources, Monea (2013) focuses
on analysis, Monea (2013) se concentreaza pe analiza acestora. Anghelache,
Manole, Anghel si Popovici (2016) are concerned with human resources and
their role. Askitas si Zimmermann (2015) examines the role of the internet
as a data source in the study of human resources. Bartel, Beaulieu, Phibbs si
Stone (2014) study, based on data from the healthcare industry, productivity in
teamwork. Anghelache (2015) presents macroeconomic forecasting tools and
concepts. Lochner si Monge-Naranjo (2011) studied the interconnection of the
restrictions associated credit policies and human resources. Paunica, Gheorghiu,
Curaj si Holeab (2009) are concerned with forecasting the restructuring of the
research and innovation. Anghelache, Manole, Anghel si Ursache (2016) studied
the correlation between population trends and the labor market, Anghelache si
Anghelache (2012) presented a comprehensive analysis of the labor market in
Romania. Fraumeni (2015) is concerned with the measurement of human capital,
Huggett and Kaplan (2011) develops a theme close. Anghelache si Anghel
(2016), Anghelache, Isaic-Maniu, Mitrut, Voineagu, Dumbrava si Manole
(2006) developed reference works in terms of statistics and macroeconomic
analysis. Lazear si Shaw (2007) presents an adequate vision on their human
capital. Manuelli si Seshadri (2014) assesses the impact of human resources on
national wealth. Oster, Shoulson si Dorsey (2013), Papageorge (2016) ddresses
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the medical issues associated human resources: life expectancy, investment in
health, medical innovation. Bohacek si Kapicka (2008) assess the characteristics
of optimal human resources policies. Anica-Popa si Motofei (2010) analyzes
features dedicated infrastructure projects. Paunica (2014) presents the role of
analytical tools cost-benefit forecasting..

Research methodology and data

In preparing the forecast of labor, it is necessary to anticipate in advance
labor productivity for the period ahead.

Forecasting labor productivity can be achieved resorting to various
methods: by extension, by international comparisons, the correlation with
the degree of endowment of labor and efficiency using production equipment
(fixed assets) through relative economy of labor, using the model of the input
branches (BLR).

Extrapolation forecasting labor productivity can be realized either by a
single factor (single factor model) considered several issues:

W=atb+x

W=a+bxx+cxx?

W = ea+bxx+cxx2

either on account simultaneous influence of several factors (multifactor
models), respectively:

Wi =atbxxtcxxo+dXx3+..+ ZXXn

xi=axxflxx§2xx§3x ...xxﬁ"

where:

W = labour productivity;

a,b,...n =range (number of units of time) of statistical recording times
labour productivity;

x; = factors of influence.

Method international comparisons can be used to forecast labor
productivity by determining the time required to close the gap to a more
developed country.

To address this issue will be used notations:

t = the number of years needed for equalization levels;

W (A) = labour productivity in country ,,A” beneficiary forecast in
the base year;

W(B) = labour productivity in more developed country ,,B” with
which it is compared to the base year;
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ry(A) si ryy(B) = average annual labor productivity growth in the two
countries. Have achieved equality:

InW, (A)[1+ 7, (D] =W, (B)[1+7,(B)]
InW, (A) + t In[1+7,(A)] = InW,(B) + t In[1 + 7, (B)]
where from:
_ InW, (B) — InW,(A)
T Il + 7 (] — In[1 + 7, (B)]

Forecasting average annual rate of labour productivity need country
,»A” to catch up with the country ,,B” after ,,t” years (considering the time) will
use the relationships below:

1 +7(a)] = "o (B) - W) | il 47 (B)]

14+47,(A)=e=>7,(4)=1+7,(4) -1

with:
k =In[1+7,(A)]

Then it can design the absolute volume of labor productivity for the

country ,,A”.
Wt(A) = W,(A) x [1+ rn(A)]

Labor productivity forecasting can be carried out and correlated
with the availability of equipment and labor usage efficiency of production
equipment, using the model of the following form:

Ay, =ax A+ xx x4,
Ay, = By +a, x4,
le|,=zll,l,x+AWy

wy =wo x (1+4,)°

where:

x = index degree of technical endowment of labor (fixed assets lei per
person) in the base year;

y = overall efficiency index of technical equipment (fixed assets) in
the base year (the output from a unit of fixed assets);

A, Ay = average annual increases for these indices;

AW, = part of the increase in labour productivity due to increased
labor endowment;
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AW, = Part of the increase in labor productivity due to increased
efficiency og fixed assets;

o = parameter adjustment of the influence factors on the ,,x”” and ,,y”,
located between 0 and 1;

B = 1-a (when 0=0, the influence of the , x , factor returns, and when
o = 1 is obtained on behalf of the influence factor ,,y”);

t = forecast horizon.

Forecasting labor productivity through labor relative economy is
achieved in stages, as follows:

- preliminary production level for the base year (X,));

- preliminary labor staff base year (L);

- calculating labor productivity for the base year of relationship:

- determination of volume of production in the year of forecasting

(X
- calculation of the labour requirements in production in the forecast
year, but labour productivity in the base year:

L= e
WO

- calculation of the relative size of the economies of labor based on
predetermined factors of growth of labour productivity using the relationship:

ZAL = AL, + AL, + -+ ALy

- calculating labour requirements for the forecast year:
L,=L"— Z AL
- determining the level of labour productivity for the year forecast:

Wy ==
T L,
- the establishment of labour productivity growth for the estimated
interval:

W=Ww, - W,

- determination of the increase in the productivity of the expected
range:
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W
I, = (— X 100) —100
Wo
- determining the contribution to labor productivity growth to increase
production in this way the Gross Domestic Product.

)
W (1% —100)

From the above it can conclude that forecast labor productivity is
important because this indicator (labor productivity) is the quality factor of
increasing economic performance. Using relations (models) presented above
can provide a realistic forecast of the evolution of the qualitative growth of
labor productivity.

L

Conclusions

Article presented based on the study conducted by authors drawn
conclusions about how labor productivity has a very important role in relation
to economic growth. Weather human resources must be supplemented by
forecast labor productivity to pursue correlated effect they have two variables,
employment and labor productivity on capital macroeconomic indicators,
primarily gross domestic product in this way and GDP per capita. By the way
authors have addressed these issues gradually broke away main models that
can forecast development based on labor productivity growth. The authors
searched and managed to identify the main development models to forecast
labor productivity establishing links between branches utility balance in this
study, widening then able to forecast labor productivity by extension, on
behalf of a single factor that labor productivity. It is suggested using simple
linear regression perspective that gives consistent effect of increasing labor
productivity, and increase the value of macroeconomic indicators. It can go in
depth, and this correlation is extended using a multifactor econometric model
that associates the importance it has increased the number of employees, so
the use of labor resources and labor productivity growth. The authors highlight
the fact that labor productivity is the factor that ensures the possibility of
increasing quality in terms of growth, macroeconomic indicators. We pay
attention to international comparisons method based on the fact that this study
is determined decallajele which places Romania of the other countries with
developed economy and suggests possibilities for action by macroeconomic
decisions taken on reducing these gaps. Finally, on forecasting labor
productivity through relative economy of labor, the authors present a model
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structured in several stages, highlighting how the researcher must address
specifically and synthetic ¢ how to analyze this aspect of labor productivity
developments. Finally stresses that this article valence theory mainly, but
identifying and putting into the equation modelelele usable suggests the
possibility to make and deepen the analysis, using data at a time t where to go
to establish forecasts by extrapolations for future stages.
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Instrument de ierarhizare statisticd a factorilor
majori ai proiectelor finantate de uniunea
europeand in Romdnia

Drd. Ligian TUDOROIU

Rezumat

Acest articol este dedicat constructiei teoretice si practice a unui
instrument de ierahizare statistica a factorilor majori din clasele mari de
factori de succes ai proiectelor finantate de Uniunea Europeana (EU). Dupa
o scurta introducere care clarifica succinct conceptual de factori critici de
success sau factori cheie ai succesului (KSF) managementului unor astfel
de proiecte, o sectiune centralda, metodologica si instrumentala formuleaza
solutia de ierarhizare a claselor de factori critici de succes dar si a factorilor
individualizati in cadrul clasei acestora, iar la final intr-o situatie centralizata
cu scop de identificare a variabilelor exogene in modele econometrice
ulterioare, utile in cunoasterea si anticiparea evolutiei fondurilor europene
accesate de managerii de proiecte in economia Romaniei.
Cuvinte cheie: clasa de factori, factori critici (cheie) de succes (KSF),
ierarhizare statistica, scor mediu, metoda de ierarhizare.

1. INTRODUCERE

O mare parte din studiile teoretice si empirice continua sa ofere diverse liste
de factori critici (cheie) de succes (KSF), care au fost dezvoltate prin literatura de
specialitate din domeniul managementului de proiect. Aceste liste variaza de la un
autor la altul, in functie de o multitudine de criterii, pornind de la natura proiectului,
pana la domeniul de aplicare social, economic sau cultural, de la originalitatea sau
capacitatea de sintezd/detaliere, pana la circumstantele concrete de monitorizare si
control a punerii in aplicare a acestor factori critici de succes.

Istoric, notiunea sau conceptul de factor critic a fost dezvoltat de
Daniel Ronald in 1961, iar procesul de definire detaliata a condus in proiect la
factorii cheie de succes mentionati ca atare de catre John Rockart in lucrarile
sale in 1979 si1 1981, care pun accentul pe definirea lor conform bazelor de date
si a sistemelor de cercetare informationald. in anul 1995, James Johnson si
Michael Friesen au aplicat conceptul redefinit Tn multiple activitati sectoriale,
mergand pand la asistentd medicala. Procesul de extindere conceptuala era
astfel incheiat si teoria factorilor critici de succes sau factorilor cheie in
succesul mangementului proiectelor s-a transformat intr-o solutie consacrata
si aplicabild multor areale, domenii de expertizaa sau standarde ale proiectelor.
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Literatura primului deceniu si jumatate al secolului XX pastreaza aceleasi
tendinte de detaliere si specificitate drept substrat major al definiri distincte
a succesului respectiv precizare a factorilor critici (cheie) de succes (KSF)
in universul atat de variat al proiectelor. Belassi si Tukel sintetizeaza patru
categorii de factori legati de proiect, factori ce tin de managerul de proiect,
factori ce sunt generati de echipd, factori ce tin de organizare si factorii
legati de mediul extern, identificand totodatd urgenta unui proiect drept un
factor sigur de compromitere totald a acestuia si exemplificand cu categoria
proiectelor care incep in urma dezastrelor naturale, care ofera cazuri tipice
cind din lipsa sau insuficienta timpului alocat pentru planificare si programare
se ajunge cu certitudine la esec (Belassi, Tukel,1996).

Articolul descrie in sectiunea sa centrala, metodologica si
instrumentald, modalitatea teoretica si practicd de ierarhizare a factorilor de
succes proiectelor finantate din fonduri UE in Romania, pornind de la un
chestionar descris si codificat in detaliu, structurat pe clase si factori individuali,
pentru a genera la final o lista de variabile exogene utild in economia nationala,
pentru cunoasterea si anticiparea evolutiei fondurilor europene accesate.

2. UNELE SOLUTII DE IERARHIZARE ALE FACTORILOR
CRITICI SAU FACTORILOR CHEIE DE SUCCES iN LITERATURE
MANGEMENTULUI DE PROIECT

Nu exista inca un acord general sau un consens cu privire la aceasta
problema statistica a ierahizarilor, de altfel o structurare foarte importanta a
factorilor critici (cheie) de succes sau cel putin o opinie majoritara sau de mare
incredere din perspectiva tinerilor manageri de proiect, a cercetatorilor sau pur
si simplu a observatorilor din noile generatii de dupa anul 2000.

»-.. Unul dintre motivele pentru lipsa unui consens cu privire la setul
de factori, adicd variabile grupate pe categorii, se explica prin faptul ca un
proiect de implementare trebuie sd fie dinamica si, prin urmare, are nevoi
si provocari diferite, in faze diferite, care urmeaza sa fie abordate in timpul
procesului de punere in aplicare. ” (Bergamaschi, 1999).

Desigur ca subiectivitate este implicita in literatura stiintifica in detaliu
(articole si carti de specialitate), dar lipsa consensului majoritar referitor la
aceste concepte si la ierarhizarea lor mai ales, nu isi gaseste incd explicatii
general teoretice, noile teoretizari fiind influentate si de diferentele sectoriale,
economice, sociale, culturale si geografice. Pentru a intelege diversitatea si mai
ales dificultatea temei s-a apelat totusi la cateva exemplificari unele considerat
clasice altele selectate pe principiul continutului recent al acestora 1n raport
cu factorul timp sau factorul structural conexat la specificul economiilor sau
regiunilor i al proiectelor in sine. Perisabilitatea factorilor critici in proiecte
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este relevatd mai jos de o introspectie cu rol de confruntare a primilor 10
factori critici de succes ai proiectelor si managementului de proiect, publicata
la un interval de 14 ani de catre CHAOS (Standish Group, in 2009 coloana
din dreapta si 1995 coloana din stinga a tabelului 1):

Primii zece factori critici de succes in proiecte

Tabel 1

CHAOS (Standish Group — 1995)

CHAOS (Standish Group —2009)

Implicarea utilizatorului

Implicarea utilizatorului

Suportul managementului executiv

Suport executiv

Declaratie clara a cerintelor

Obiective clare de afaceri

Planificarea corecta

Maturitatea emotionala

Asteptari realiste

Optimizare

Proiecte mici ca repere

Promptitudine in procese

Personal competent

Expertiza in management de proiect

Proprietate

Resurse calificate

Viziune si obiective clare Executie prompta
Resurse mai putin calificare reduse Echipamente si infrastructurd

Sursa: Hrishikesh Kare, (2012). Top 10 Critical Success Factors for project success, Project
Management, [on-line] Available at: http://hrishikeshkarekar.com/2012/05/top-10-critical-

success-factors-for-project-success/ Accesed 23 January 2017.

Exista multiple lucrari, mai vechi sau mai recente in domeniu care
se mentin in contextul identificarii si ierarhizarii criteriilor insuccesului si
factorilor si care cuantificd un numar diferit de criterii si factori la nivel general
sau pe diferite categorii de proiecte. Tabelul 2 descrie factorii identificati si
ierarhizati cu ajutorul unei scale Likert, utilizata pentru a masura importanta
acordatd de mangerii de proiect respondenti acestor variabile endogene si
exogene (criterii de reusitd/esec si factori de succes/insucces).
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Factori critici de succes ai proiectului (Fi)

Tabel 2
Cod _|Denumire factor de succes
F1 Proiect si planificare adecvate pe faze
F2 Acceptarea schimbarii
F3 Viziune si obiective clare ale proiectului
F4 Caietul de sarcini clare, complete si corecte ale cerintelor proiectului
F5 Controlul respectirii programului proiectului
Fo6 Implicarea continua a clientului/utilizatorului
F7 Elaborarea planurilor de urgenta
F8 Comunicare fluent si frecventa
F9 Sprijinul managementului

F10  |Birocratie minimala

F11 Efectuarea de controale de calitate in toate fazele proiectului
F12 |Angajamentul managerului de proiect

F13  |Competenta managerului de proiect

F14  |Angajamentul echiei proiectului

F15 |Competenta echipei proiectului

F16 |Finantare garantatd a proiectului

F17  |Obiective si asteptari realiste si accesibile

F18 |Estimari realiste ale costurilor si timpului

F19 Un numar adecvat de persoane atribuite proiectului

Sursa: Montequin, VR. Cousillas, SM. Alvarez, V. Villanueva, J. (2016). Success Factors and
Failure Causes in Projects: analysis of cluster patterns using self-organizing maps. Procedia
Computer Science, vol. 100, pp. 440448, [on-line] Available at: http://www.sciencedirect.
com/science/article/pii/S1877050916323481 [Accessed 18 January 2017].

Nota: Factori critici de succes ai proiectului (factorii majori) sunt redactati ingrosat (bold)

Asa cum se poate constata putine criterii si putini factori critici de
succes raman in ierahia finald a studiilor realizate si difera semnificativ de
la o cercetare la alta. O situatie ceva mai omogena este relevata de metodele
de studiu sau investigatie. Intr-un articol din 2015, dedicat perioadei scurse
dupa 1990 si pana in 2013 cu referire la proiectele in parteneriat sau consortiu
public — privat se identificd trei mari categorii de abordari instrumentale in
esantioanele investigate si cercetate care devin deja standarde dupa aproape
un sfert de veac: studiul de caz, chestionarul si metoda mixta. Studiul de caz
este considerat abordarea dominantd in explorarea criteriilor si factorilor
critici de succes pentru acest tip de proiecte reprezentand 41% din numarul
total de articole si carti redactate in tematica analizata, in timp ce sondajul
fundamentat pe baza de chestionar reprezintd 37% din numarul total de
publicatii, iar abordarea mixta mai detine diferenta de 22% (Osei-Kyei, Chan,
2015). Factorii critici de succes ai proiectelor in parteneriat sau consortiu
public — privat sunt diferiti in raport cu alte categorii de proiecte (tabel 3).
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Factori critici de succes si ierarhia lor in proiecte in parteneriat sau
consortiu public - privat

Tabel 3
Alocarea adecvati a riscului si partajarea - 1 | Incredere -9
Consortiu privat puternic -2 Selectarea corectd a proiectului -9
Sprijin politic -3 Cereri pe termen lung pentru proiect - 9
Sprijin public/comunitar -4 Design scurt si clar de de dezvoltare proiect-9
Transparent - 5 Stabilitate politica -10
Achizitiile -6 Propuneri financiare competitive - 10
Cadrul juridic favorabile -6 Piata financiard matura si disponibild-10
Conditii stabile macroeconomic -7 Nivel acceptabil al tarifului -10
Competitivitate in achizitii-7 Fluidizarea proceselor de aprobare -10
Angajament ferm de ambele parti-7 Abilitati de compatibilitate ale partilor -11
Clarificarea responsabilitatilor partilor-7 Alegerea partenerului potrivit -11
Capacitati financiare ale sectorului privat-8 | Abilitati de conducere si antreprenoriat-11
Tehnologie inovare -8 Politica economica sanatoasa-11
Studii cu o fezabilitate buna - 8 Buna guvernare-11
Deschisere si constanta- 8 Scopuri si obiective clare-11
Comunicare - 8 Angajarea consilierilor profesionisti-11
Proiect detaliat de planificare - 8 Raport financiar responsabil-11
Garantii guvernamentale oferite - 8 Impactul asupra mediului al proiectului-11

Sursa: Prelucrarea cercetarii si ierarhizarea factorilor conform frecventelor absolute inregistrate
post anchetda a fost realizata de autor pornind de la (Osei-Kyei, Chan 2015), sursa fiind
disponibild on line la  https://www.researchgate.net/publication/273135777 Review of
studies on_the Critical Success Factors for Public-Private Partnership PPP_projects
from_1990 to 2013 accesata 27 lanuarie 2017.

Coexista multe ierarhizari de factori care tin cont si de alte criterii, de
la tipul de proiect la tipul de areal, de la activitatea sau domeniul economic
la aspectele sociale si educationale incluse etc. Implementarea unor sisteme
informatice (Soja, 2006) in scopul simplificarii si facilitirii demersului
de realizare monitorizare a proiectelor si a managementului de proiect in
sine a generat alti factori critici de succes si alte criterii de reusitd sau esec
etc. Enterprise Resource Planning (ERP) a devenit in ultimii ani un sistem
informatic tot mai complex iar punerea in aplicare a acestui tip de sisteme
a depasit in ultimul deceniu stadii de dificultate si cu costuri mari, care au
impus cerinte enorme de timp si resurse corporative, multe implementari
ale ERP-urilor fiind anterior clasificate ca esecuri, deoarece acestea nu au
atins scopurile corporatiste predeterminate, in paralel cu altele care au reusit
precum si cu multe altele care reusesc in ultimii ani (Umble, 2003). in urma
analizelor literaturii de specialitate, precum si pe baza experientei dobandite
in domeniul proiectelor cu finantare externa (europeand), dar axat pe un
numar mai restrans de articole semnificative (Cavaye, 1996; Zhang, 2005;
Holt, 2010), articolul propune un chestionar de investigare structurat pe sapte
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clase mari de factori critici de succes specifici proiectelor si managementului
de proiect cu finantare externa (europeand) in Romania (table 4 sau 5).

3. MEODOLOGIE SI INSTRUMENTARE A IERARHIZARII
STATISTICE A FACTORILOR CRITICI DE SUCCES Al
MANAGEMENTULUI PROIECTELOR FINANTATE
DIN FONDURI UE

Metoda de ierarhizare propusa in acest articol se axeaza pe investigarea
cu ajutorul unei anchete statistice axate pe voluntariatul managerilor de
proiecte din Romania a opiniilor acestora despre factorii critici (cheie) de
succes (Savoiu, Tudoroiu, 2017). Pentru cuantificarea experimentald a fost
initiata o ancheta axata pe un sondaj, autoprelevat prin tehnica voluntariatului
(unde din 100 de manageri de proiecte au raspuns 61 la final).

Instrumentul statistic de ierarhizare este un indice care detine elemente
definitorii si este construit prin valorificare a doud metode statistice, una
derivata din analize de omogenitate si o a doua care raiméne evident metoda
indicilor.

I final = ) (Scorul mediu al factorului x Coeficientul de ponderare al
clasei) x 100 1)

Formula de calcul se bazeaza pe coeficientii de ponderare, pentru care se
propun doud modalitati de obtinere cauzate de omogenitatea/eterogenitatea
notdrilor:

Cazul A — Notare omogend

Coeficientul de ponderare al clasei = rang specific: suma ragurilor (2)
unde rangul specific reprezintd numarul total de clase diminuat cu clasele
anterioare evaluate
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Calculul coeficientului de ponderare al claselor majore ale factorilor
critici (cheie) conform rezultatelor datelor din esantionul investigat (61

respondenti)
Tabel 4
1 clasei i
Nr | Denumirea clasei de factori critici de Scorul clasei Frecven‘ga Cocficient de .
ort succes absoluta | ponderare al clasei
' modal | mediu | modalad - CPA
Q Clasa stabilitatii mediului politic,| 87:61= 48 [7:28]:100
1 |economic, social si legislativ 1.43 =0,250
Q Clasa impactului convergentei regionale| 133:61 4 [(7-2) : 28] : 100
2 |si adecvarii la programe si fonduri UE =2.18 =0,214
Q Clasa continutului i substantei 3 176:61 43 [(7-3) : 28] : 100
3 |proiectului =2.89 =0,179
289:61 [(7-4) : 28] : 100
Q, |Clasa standardelor de management 4 | 473 36 Z0.143
Q Clasa instrumentelor de management al 5 314:61 29 [(7-1): 28] : 100
5 |timpului si calitatii =5,15 =0,107
Q Clasa prioritatilor managerului de 6 347:61 30 [(7-1):28]: 100
6 |proiect =5.69 =0,071
Q Clasa  specificd ~ statutului  sif 362:61 1 [(7-1):28]:100
7 |conceptualizarii proiectului de succes =593 =0,036
Total 28 - - 1,000

Sursa : Realizat de catre autor pe baza datelor prelucrate din esantion

Cazul B - Notare eterogend
Atenueaza eterogenitatea factorilor prin coeficienti de ponderare mai
apropiati care pornesc de la o baza comuna:

Baza de omogenizare a coeficientilor de ponderare = (100% - > ranguri
%): numar clase (€))

Diferenta care reprezintda suma rangurilor se adauga bazei de
omogenizare in raport cu criteriul.
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: Calculul coeficientului de ponderare al claselor majore ale factorilor
critici (cheie) conform rezultatelor datelor din esantionul investigat
(61 respondenti)

Tabel 5
Nr | Denumirea clasei de factori Scorul clasei Baza fie Cocficent de
ort critici de succes __|omogenizare ponderare al
) _ _ modal | mediu | -coeficient- | clasei - CPB
Q Ci?iffféﬂlﬁfn :::12?151 | 8T g gy | (1034 7):100
1 [POTIHe, . ’ —143| - 0,173
legislativ i .
Cla'sa 1mpa.ctulu1 cvo?vergen;el 13361 (103 + 6):100
Q, |regionale si adecvarii la 2 | 0,103 ”
. . =2,18 =0,163
programe si fonduri UE
Q Clasa continutului si substantei 3 176:61 0.103 (10,3 + 5):100
3 |proiectului =2,89 ’ =0,153
Clasa standardelor de 289:61 (10,3 +4):100
Q management 4 =473 0,103 =0,143
Q rcnl::: lgsqtgrl:tn;n:ior (1161 si s | 1H6L1 gz | (103 % 3):100
5 |manass puitls =515 | 0,133
calitatii
Q Clasa prioritatilor managerului 6 347:61 0.103 (10,3 +2):100
6 |de proiect =5.69 ’ =0,123
1 ifica lui si
0, conseptuntiarit e e | 7 | 2261|103 |10309):100
7 |concepTiatiza P ! =593 | =0,112*
succes
Total 28 - 0,721 1,000

Sursa : Realizat de catre autor pe baza datelor prelucrate din esantion Notd : Valoarea rotunjita
pentru incadrarea in structura totala de 1,000.

Notatiile CPA si CPB se regasesc si in valorile pentru ierarhia finala din
tabelul 6 si definesc rezultatele finale ale scorurilor ponderate si transformate
astfel in indici agregati.
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. Ierahizarea finala a factorilor critici (cheie) de succes in proiectul cu
finantare externa europeana

Tabel 6
Cod | Clase de factori si factori critici (cheie) de succes detaliati si | Punctaj| Scor |Indici finali (%)
codificati total | mediu CPA | CPB

Q1. |CLASA STABILITATII MEDIULUI POLITIC, ECONOMIC, - - - -
SOCIAL SI LEGISLATIV

F1.1 |Stabilitatea politica si a sprijinului dat in ue si in economiile 397 6,51 | 162,75 [ 112,62
implicate

F1.2 |Politica economica si sociala bazata pe transparenta si 393 6,44 | 161,07 | 111,46
onestitate in UE

F1.3 |Cadrul juridic favorabil in UE si in economiile implicate 395 6,48 | 161,89 | 112,02

F1.4 |Conditiile macroeconomice stabile in UE si economiile 389 6,38 | 159,43 110,32
implicate

F1.5 |Piata financiara matura si disponibile in economiile implicate 397 6,51 |162,75|112,62

F1.6 [Sprijin public / comunitati in economiile implicate 388 6,36 | 159,02 |110,04

F1.7 [Garantii guvernamentale si alte garantii institutionale 402 6,59 |164,75 (114,01

Q2. |CLASA IMPACTULUI CONVERGENTEI REGIONALE SI - - - -
ADECVARII LA FONDURI ST PROGRAME UE

F2.1 |Selectarea programului de drept si fondurile adecvate din 385 6,31 | 135,07 [102,88
partea UE

F2.2 |Alocarea adecvata a riscului si utilizarea in comun intre 384 6,30 | 134,71 102,61
partenerii din UE

F2.3 |Propuneri financiare competitive si de convergenta pentru 385 6,31 | 135,07 {102,388

regiunile UE
F2.4 |Obiective regionale clare in interiorul programelor si fondurilor| 378 6,20 | 132,61 101,01

din UE

F2.5 |Claritatea rolurilor si responsabilitatilor intre partenerii 379 6,21 | 132,96 |101,27
regionali din UE

F2.6 |Rationalitatea in aprobarea procesului de finantare in UE 371 6,08 | 130,15 | 99,14

F2.7 |Comunicare deschisa si permanenta cu institutiile de finantare 373 6,11 | 130,86 | 99,67
din UE

Q3. [CLASA CONTINUTULUI SI SUBSTANTEI PROIECTULUI -
F3.1 |Declaratie clara, design de dezvoltare scurt si termene mai mici | 367

6,02 | 107,69 | 92,05
F3.2 [Scopurile si obiectivele clare ale timpului, bugetului si 382 6,26 | 112,10 | 95,81
performante
F3.3 |Angajament ferm luat de catre parti in parteneriat sau consortiu | 379 6,21 | 111,21 | 95,06
F3.4 |Planificarea proiectului corecta si detaliatd bazata pe asteptari 373 6,11 | 109,45 93,56
realiste
F3.5 |Buna fezabilitate bazat pe noua tehnologie si inovare 380 6,23 | 111,51 | 95,31
F3.6 |Personalul competent sau echipa cu un manager de proiect real | 377 6,18 | 110,63 | 94,56
si eficient
F3.7 |Achizitii publice transparente si competitive 364 5,97 |106,81 | 91,30
F3.8 [Impactul favorabil al proiectului asupra mediului 365 598 |107,11 ] 91,55
Q4. |CLASA STANDARDELOR DE MANAGEMENT - - - -
F4.1 |Excelenta in organizarea si integrarea partenerilor / activitati 384 6,30 | 90,02 | 90,02
F4.2 [Managementul participativ al diversitatii echipei si consilierilor | 367 6,02 | 86,03 | 86,03
profesionisti
F4.3 |Conducerea financiara rafinata cu abilitati antreprenoriale 364 5,97 85,33 | 85,33
F4.4 |remarcabile
F4.5 |Nivelul superior de performanta la intalniri si in comunicare 364 5,97 | 85,33 | 85,33
F4.6 |Monitorizarea subtila a calitatii si a potentialului strategic 368 6,03 | 86,70 | 86,27

Maturitate in evaluarea domeniului de aplicare si identificarea/ | 379 6,21 88,85 | 88,85
F4.7 |atribuirea riscurilor
Fiabilitatea si consistenta monitorizarii standardelor 376 6,16 88,14 | 88.14
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Q5. |CLASA INSTRUMENTELOR DE MANAGEMENT AL - - - -
TIMPULUI SI CALITATIL

F5.1 |Brainstormingul 371 6,08 65,08 | 80,89
F5.2 [Metoda sau analiza prin optimizare si calea critica (PERT) 379 6,21 | 66,48 | 86,23
F5.3 |Diagrame de timp sau grafice (reteaua logica, diagrama Gantt, 360 5,90 | 63,15 | 78,49
fishbone)
F5.4 |Management de proiect software (planificare, echipe, 362 5,93 | 63,50 | 78,93
F5.5 |monitorizare etc.)
Defalcare pe structura de lucru (wbs) 355 5,82 | 62,27 | 77,40
F5.6 [Metoda valorii adaugate sau castigate (domeniul de aplicare, 372 6,10 | 6525 | 81,11
timp,costuri)
F5.7 [Modelul etapa - poarta (proces stage-gate) 359 5.89 62,97 | 78,27
Q6. |CLASA PRIORITATILOR MANAGERULUI DE PROIECT - - - -
F6.1 |Termene limita (timp) 376 6,16 | 43,76 | 75,82
F6.2 |Costuri (buget) 376 6,16 | 43,76 | 75,82
F6.3 |Calitate (standard) 386 6,33 | 44,93 | 77,83
F6.4 |Domeniu de aplicare (activitati) 377 6,18 | 43,88 | 76,02
F6.5 |Echipa (personal sau resurse umane) 391 6,41 45,51 | 78,84

Q7. |CLASA SPECIFICA STATUTULUI SI - - - R
CONCEPTUALIZARII PROIECTULUI DE SUCCES

F7.1 |Crearea de noi produse, servicii, procese si activitati, piete 394 6,46 | 23,25 | 72,34
F7.2 |Satisfactie si motivationale ajutoare pentru individ, echipa sau 397 6,51 23,43 | 72,89
parteneriat
F7.3 [Mentinerea integritatii liniei de baza de masurare a 389 6,38 | 22,96 | 71,42
performantei
F7.4 |Formare, educatie si cultura resurselor umane 391 6,41 | 23,80 | 71,79
F7.5 |Imbunatatire in domeniul IT, tehnologie, infrastructurd, resurse,
strategie 386 6,33 22,78 | 70,87
F7.6 |Criterii si indicatori de succes auto-definiti prin proiect 390 6,39 | 23,02 | 71,61
F7.7 |Impactul pozitiv asupra clientului si a pietelor 398 6,52 2349 | 73,08

Sursa: Chestionar descris in Savoiu Gheorghe, Tudoroiu Ligian, (2017). Factori critici §i
criterii majore in proiectele definite de succes, bazate pe finanatare externd, articol in curs de
publicare la Revista Romana de Statistica supliment.

Valorile omogene ale factorilor individuali permit o diversificare mai
mare prin folosirea practica a metodei si ierarhizeaza final relativ mai clar, atat
prin CPA cat si prin CPB.

Concluzii

Valorile indicilor din tabelul 6 constituie rezultatele finale ale indicilor
agregati din scoruri medii ponderate cu coeficenti de ponderare conform celor
doud solutii propuse pentru populatii omogene si eterogene (CPA si CPB)
conform metodei statistice de ierarhizare propuse. Metoda descrisa permite
selectarea finala a unor variabile semnificative de tip explicativ (exogene) care
impreuna cu criteriile specifice proiectelor cu finantare externd europeana, in
Romania (criteriile devenite prin indicatori adecvati variabile de tip endogen)
si modelarea unor tendinte si evolutii in universal proiectelor de succes
finantate din fonduri europene.
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INSTRUMENTS FOR STATISTICAL
RANKING OF THE MAJOR FACTORS OF
EU-FUNDED PROJECTS IN ROMANIA

Ligian Tudoroiu, PhD candidate

Abstract

This article is devoted to the theoretical and practical construction of a
statistical tool intended to make the hierarchy of the major factors in the large
classes of success factors of projects funded by the European Union (EU).
After a brief introduction, which briefly explains the concept of critical factors
of success, or key success factors (KSF) in the management of such projects,
a central section, devoted to methodology and instrumentality, formulates the
solution able to draw the hierarchy of classes of critical success factors, and
also that of the individualized factors within those classes, and finally in a
situation centralized in order to identify the exogenous variables in further
econometric models, useful in knowing and anticipating the evolution of the
European funds accessed by project managers in the Romanian economy.

Keywords: class of factors, critical factors / key success factors
(KSF), statistical ranking, hierarchies, mean score, ranking method.

1. INTRODUCTION

Many theoretical and empirical studies continue to provide various
lists of critical factors (or key) factors of success (KSF), which were
developed through the literature of project management. Such lists vary from
one author to another, depending on a variety of criteria, ranging from the
nature of the project, to the social, economic or cultural scope of application,
from the originality or capacity for synthesis / detailed breakdown, to the
concrete circumstances of monitoring and control of the implementation of
these critical success factors.

Historically, the notion or concept of critical factor was developed by
Daniel Ronald in 1961, and the detailed definition led, in particular projects,
to the key success factors, mentioned as such by John Rockart in his works
published in 1979 and 1981, which focused on defining them in accordance
with databases and information research systems. In 1995, James Johnson and
Michael Friesen applied the redefined concept in multiple sectoral activities,
going up to nursing. The process of conceptual enlargement was thus concluded,
and the theory of critical or success factors in successful project management
turned into a proven solution, applicable to numerous fields and areas of
expertise or project standards. The literature of the first and one half decade of
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the twentieth century maintained the same trends of detailing and specificity
as a major substrate of the distinct definition of success, i.e. accurately stating
the critical (or key) factors of success (KSF) in the extremely varied world
of projects. Belassi and Tukel synthetically summarize four categories of
factors related to the project: factors that are specifically related to the project
manager, factors that are generated by the team, factors related to the type
of organization, and factors linked to the external environment, while also
identifying the urgency of a project as a certain factor of its complete failure;
exemplification is provided by the category of projects beginning after natural
disasters, which offer typical cases when, due to the absence or inadequacy of
the time allocated for planning and programming, the projects are doomed to
certain failure (Belassi, Tukel, 1996).

In its central, methodological and instrumental section, the article
describes the theoretical and practical manner of ranking success factors
in projects financed from EU funds in Romania, based on a questionnaire,
described and codified in detail, which is divided into structural classes and
individual factors, to finally generate a list of exogenous variables, which
is useful in the national economy for understanding and anticipating the
evolution of European funds accessed.

2. SOME SOLUTIONS FOR MAKING UP A HIERARCHY OF THE
CRITICAL OR KEY SUCCESS FACTORS IN THE LITERATURE OF
PROJECT MANAGEMENT

There is still no general agreement or consensus on the issue
of statistical hierarchy or ranking, which is moreover a very important
structuring of the critical (key) success factors, or at least a majority opinion,
or a highly trusted opinion from the perspective of young project managers,
the researchers, or simply observers of the new generations emerging after
2000.

“One of the reasons for the lack of consensus on the set of factors, i.e.
variables grouped into categories, can be accounted by the fact that a project
of implementation must be dynamic, and therefore has different needs and
challenges, in different phases, to be addressed during the implementation.”
(Bergamaschi, 1999).

No doubt subjectivity is implicit in the scientific literature regarding
details (especially in articles, papers and specialized books), but the lack of
majority consensus as to those concepts, and their hierarchy in particular, still
fails to find general theoretical explanation — as the new theorizing attempts
are being influenced by sectoral, economic, social, cultural and geographical
differences. However, to understand the diversity, and especially the difficulty,
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of this topic, we had recourse to a few illustrations, some considered classical,
and others selected on the principle of their recent content in relation to the
time factor, or the structural factor related to the specificity of economies or
regions, and the projects themselves. The perishability of the critical factors in
projects is highlighted in the introspective presentation below, meant to make
a confrontation of the top ten critical success factors of projects and project
management, published at an interval of 14 years by CHAOS (Standish Group
—1in 2009 the right column, and 1995 the left column of the table 1).

Top ten critical success factors in projects

Table 1

CHAOS (Standish Group — 1995)

CHAOS (Standish Group —2009)

User involvement

User involvement

Support of executive management

Executive support

Clear objective statement

Clear business objectives

Proper planning

Emotional maturity

Realistic expectations

Optimization

Small projects in point of landmarks

Promptness in processes

Competent staff

Expertise in project management

Propriety

Qualified resources

Clear vision and objectives

Prompt execution

Low less skilled resources

Equipment and infrastructure

Source: Hrishikesh Kare, (2012). Top 10 Critical Success Factors for project success, Project
Management, [on-line] Available at: http://hrishikeshkarekar.com/2012/05/top-10-critical-
success-factors-for-project-success/ Accesed 23 January 2017.

There are many contributions in the field, both older and more recent,
which remain within the context of identification and ranking of the criteria
of failure and factors of success, which also quantifies a different number of
criteria and factors in general, or with regard to certain categories of projects.
Table 2 describes the factors identified and ranked, utilizing a Likert scale,
which is used to measure the importance given by respondent project managers
to these endogenous and exogenous variables (criteria for success/failure and
factors of success/failure).
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Critical factors of project success (Fi)
Table 2

Code [Name of success factor

FI Project and planning adequate by phases

F2 | Acceptance of change

F3 Clear vision and objectives of the project

F4 | Clear, complete and accurate specifications of the project requirements
F5 | Control of compliance of the project schedule and programme
Fé6 Continued involvement of the client / user

F7 | Making contingency plans

F8 | Fluent and frequent communication

F9 Management support

F10 | Minimal bureaucracy

F11 | Quality checks in all project phases

F12 | Commitment of the project manager

F13 | Project manager competence

F14 | Commitment of the project team

F15 | Competence of the project team

F16 | Guaranteed financing of the project

F17 | Realistic and affordable goals and expectations

F18 | Realistic estimates of cost and time

F19 | An adequate number of people assigned to the project

Source: Montequin, VR. Cousillas, SM. Alvarez, V. Villanueva, J. (2016). Success Factors and
Failure Causes in Projects: analysis of cluster patterns using self-organizing maps. Procedia
Computer Science, vol. 100, pp. 440448, [on-line] Available at: http://www.sciencedirect.
com/science/article/pii/S1877050916323481 [Accessed 18 January 2017]. Note: The critical
success factors of the project — major factors are printed in bold type

As can be seen, there are only few criteria and critical success factors
left in the final hierarchy of the studies conducted, and they differ significantly
from one research to the next. The situation is somewhat more homogeneous
with regard to the methods of study or investigation. In a 2015 article, devoted
to the period following 1990 and up to 2013, with reference to the projects in
partnership or in public—private consortium, three broad categories of instrumental
approaches were identified in the samples investigated and researched, which
have already become standards after nearly one quarter of a century: case studies,
questionnaires and the mixed method. Case study is considered the dominant
approach in exploring the criteria and critical success factors for this type of
projects, representing 41% of the total number of books and articles written on
the topic under review, while the survey based on questionnaires represent 37%
of total publications, and combined approach accounts for the 22% difference
(Osei-Kyei, Chan, 2015). The critical success factors of the partnership or
public—private consortium projects are different compared to other categories of
projects, whether financed externally or not (table 3).
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Critical success factors and their hierarchy in projects in partnership or
in public—private consortium

Table 3
Appropriate risk allocation and sharing — 1 Confidence — 9
Strong private consortium — 2 Proper selection of project — 9
Political support — 3 Long-term requests for the project— 9

Succinct and clear design for project

Public/community support — 4 development_ 9

Transparent — 5 Political stability — 10

Procurement — 6 Competitive financial proposals — 10
Favourable legal framework — 6 Mature and available financial market — 10
Stable macroeconomic conditions — 7 Acceptable level of tariff — 10
Competitive procurement — 7 Streamlining of approval processes — 10
Strong commitment by both sides — 7 Compatibility skills of the parties — 11

Clarifying the responsibilities of the parties — 7|Choosing the right partner — 11
Financial capacities of the private sector — 8 |Leadership and entrepreneurial skills — 11

Technology, innovation — 8 Sound economic policy — 11

Good feasibility studies — 8 Good governance — 11

Opening and constancy — 8 Clear goals and objectives — 11
Communication — 8 Employing professional advisors — 11
Detailed planning project — 8 Responsible financial report — 11
Granting government guarantees — 8 Environmental impact of the project — 11

Source: The research processing and the ranking of factors in keeping with the absolute
frequencies recorded after the investigation were conducted by the author from (Osei-Kyei Chan
2015); the source is available online at https://www.researchgate.net/publication/273135777 _
Review of studies on the Critical Success  Factors for Public-Private Partnership PPP

projects_from 1990 to 2013 Accesed January 27, 2017.

Many factor rankings coexist that take into account other criteria,
from the type of project to the type of area, from the economic activity or field
involved, to the social and educational issues included, etc. Implementation
of information systems (Soja, 2006) in order to simplify and facilitate the
approach for achieving project monitoring and project management itself
has generated other critical success factors and other criteria for success or
failure, etc. Enterprise Resource Planning (ERP) has in recent years become
an increasingly complex IT system, and the implementation of such systems
has exceeded, in the last decade, the stages of difficulty that are also associated
with high costs, which imposed enormous requirements of time and corporate
resources: many ERP implementations were previously classified as failures
because they had not reached the predetermined corporate goals, along with
others, which had succeeded, and also many others, which are successful
in recent years (Umble, 2003). Subsequent to the analyses of the literature,
as well as drawing on the experience gained in the field of projects with
external (European) funding, but focused on a smaller number of significant
items (Cavaye, 1996; Zhang, 2005; Holt, 2010), the present article proposes
an investigating questionnaire structured on seven major classes of critical
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success factors specific to the projects and project management with external
(EU) funding in Romania (see Table 4 or 5).

3. AMETHODOLOGY AND INSTRUMENTATION OF THE
STATISTICAL RANKING OF THE CRITICAL SUCCESS FACTORS
IN MANAGEMENT OF EU-FUNDED PROJECTS

The ranking method proposed in this article focuses on investigating,
by means of a statistical survey based on volunteering project managers in
Romania, their opinions about the critical (or key) factors of success (Savoiu,
Tudoroiu, 2017). To do the experimental quantification, an investigation
was initiated based on a survey, self-administered through the technique of
volunteering (where 61 out of the 100 project managers finally responded).
The statistical ranking instrument is an index which has defining elements,
and is constructed by capitalizing on two statistical methods, one derived from
the analysis of homogeneity, and the second one — obviously the method of
indices.

Final I =} (Average score of the factor x Weighting coefficientul of the
class) x 100 1)

The calculation formula is based on the weighting coefficients, for
which two ways are proposed of obtaining, caused by the homogeneity/
heterogeneity of the ratings:

Case A— Homogeneous rating

Weighting coefficient of the class = specific rank : sum of ranks (2)

where the specific rank is the total number of classes diminished by
the previously evaluated classes.
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Calculation of the weighting coefficient of the major classes of critical
(key) factors in keeping with the results reported in the investigated
sample (61 respondents)

Table 4
S fcl iohti
Name of the class of critical success core ot class | Absolute Wellghtmg
No. factors modal | coefficient of the
Modal | average | frequency | class — CPA
Q Class of the stability of the political, | 87:61= 48 [7:28]:100
1 |economic, social and legislative environment 1.43 =0.250
Class of the impact ofreglonal 13361 [(7-2): 28] : 100
Q, |convergence and appropriateness of EU 2 ~218 42 20214
programmes and funds ) )
Q Class of the contents and substance of 3 176:61 43 [(7-3):28]: 100
3 |the project =2.89 =0.179
Q, |[Class of management standards 4 18276; 36 [(7_4)= :0218‘]1; 100
Q Class of the management instruments 5 314:61 29 [(7-1):28]: 100
5 |for time and quality =5.15 =0.107
Qg |Class of project manager’s priorities 6 3:4;6691 30 [(7_1):(:)2087]1: 100
Q Class specific to the status and 7 362:61 1 [(7-1):28]: 100
7 |successful project conceptualization =5.93 =0.036
Total 28 - - 1.000

Source: Developed by the author based on the data processed from the sample

Case B — Heterogeneous notation
It mitigates the heterogeneity of the factors through closer weighting
coefficients, which start from a common base.

Homogenization base of weighting coefficients = (100% - " ranks
%) : number of classes A3

The difference that represents the sum of the ranks is added to the
homogenization base in keeping with the criterion.
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Calculation of the weighting coefficient of the major classes of critical
(key) factors as reported in the investigated sample (61 respondents)

Table 5
] : - P
Name of the class of critical Class score Basis Pf h.omo Weighting
No. success factors genization coefficent of the
Y Modal | average -coefficient- class - CPB
Cla.ss of the Stabll.lty of Fhe 87:61 (103 +7):100
Q, |political, economic, social and 1 N 0.103 -
L . =143 =0.173
legislative environment
Class of the impact of
Q regional convergence and ) 133:61 0.103 (10.3 +6):100
2 |appropriateness of EU =2.18 ' =0.163
programmes and funds
Q Class of the contents and 3 176:61 0.103 (10.3 +5):100
3 |substance of the project =2.89 ) =0.153
Class of management 289:61 (10.3 +4):100
Q4 |gandards 4 =473 0.103 =0.143
Q gllissr?lf;};e ;nirtlﬁie?zgt 5 314:61 0.103 (103 + 3):100
5 [mstuments fof ime =5.15 ' =0.133
quality
Class of project manager’s 347:61 (10.3 +2):100
Qs priorities _ 6 =5.69 0.103 =0.123
Class specific to th.e status 362:61 (10.3+0.9) :100
Q; |and successful project 7 B 0.103 - "
. =5.93 =0.112
conceptualization
Total 28 - 0.721 1.000

Source: Developed by the author based on the data processed from the sample. Note: The value

rounded to accommodate the 1,000 total structure.

CPA and CPB notations are also to be found in the final hierarchy of
values in Table 6, and they define the final results of the scores, weighted and
thus transformed into aggregated indices.
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The final hierarchy of the critical (key) success factors in EU (foreign)

funded projects
Table 6

Code |Classes of factors and critical (key) success factors — detailed| Total | Average Final Indices (%)
and codified score| score CPA CPB

Q1. |CLASS OF THE STABILITY OF THE POLITICAL, - - - -
ECONOMIC, SOCIAL AND LEGISLATIVE ENVIRONMENT

F1.1 [Political stability and the support given within the EU andinthe | 397 | 6.51 | 162.75 | 112.62
economies involved 111.46

F1.2 |Economic and social policy based on transparency and honesty in | 393 | 6.44 | 161.07 | 112.02
the EU 110.32

F1.3 |Favourable legal framework in the EU and the national economies | 395 | 6.48 | 161.89 | 112.62
involved 110.04

F1.4 |Stable macroeconomic conditions in the EU and the economies 389 | 6.38 | 159.43 | 114.01
involved

F1.5 |Mature and available financial market in the economies involved | 397 | 6.51 | 162.75

F1.6 [Public support / communities in the economies involved 388 | 6.36 | 159.02

F1.7 |Government guarantees and other institutional guarantees 402 | 6.59 | 164.75

Q2. |CLASS OF THE IMPACT OF REGIONAL CONVERGENCE - - - -
AND APPROPRIATENESS OF EU PROGRAMMES AND
FUNDS 102.88

F2.1 |Selecting the right program and appropriate funds from the EU 385 | 6.31 | 135.07

F2.2 | Appropriate risk allocation and sharing between EU partners 384 | 6.30 | 134.71 | 102.61

F2.3 | Competitive financial and convergence proposals to EU regions 385 | 6.31 | 135.07 | 102.88

F2.4 | Clear regional targets within the EU programs and funds 378 | 6.20 | 132.61 | 101.01

F2.5 | Clarity of roles and responsibilities among the regional partners 379 | 6.21 | 13296 | 101.27
in the EU

F2.6 |Rationality in the approval process in EU funding 371 | 6.08 | 130.15| 99.14

F2.7 | Open and constant communication with the funding EU 373 | 6.11 | 130.86 | 99.67
institutions

Q3. [CLASS OF THE CONTENTS AND SUBSTANCE OF THE - - - -
PROJECT

F3.1 |Clear statement, short development design and shorter deadlines | 367 | 6.02 | 107.69 | 92.05

F3.2 | Clear goals and objectives of time, budget and performance 382 | 6.26 | 112.10 | 95.81

F3.3 | Firm commitment made by the parties in the partnership or 379 | 6.21 | 111.21 | 95.06
consortium

F3.4 | Accurate and detailed project planning based on realistic 373 | 6.11 | 109.45 | 93.56
expectations 95.31

F3.5 | Good feasibility based on new technology and innovation 380 | 6.23 | 111.51

F3.6 | Competent staff or team up with a real and effective project 377 | 6.18 | 110.63 | 94.56
manager

F3.7 | Transparent and competitive public procurement 364 | 597 | 106.81 | 91.30

F3.8 | The favourable impact of the project on the environment 365 | 598 107.11 | 91.55

Q4. [CLASS OF MANAGEMENT STANDARDS - - - -

F4.1 |Excellence in the organization and integration of partners / 384 | 6.30 | 90.02 | 90.02
activities

F4.2 |Participatory management of team diversity and professional 367 | 6.02 | 86.03 | 86.03
advisors

F4.3 |Refined financial leadership with outstanding entrepreneurial 364 | 5.97 85.33 | 85.33
skills

F4.4 |Superior performance level in meetings and communication 364 | 597 | 8533 | 8533

F4.5 |Subtle monitoring of quality and strategic potential 368 | 6.03 86.7 86.27

F4.6 |Maturity in assessing the scope, or the field of application, and 379 | 6.21 88.85 | 88.85
identification/assignment of risks

F4.7 |Reliability and consistency of standard monitoring 376 | 6.16 88.14 | 88.14
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Q5. |CLASS OF THE MANAGEMENT INSTRUMENTS FOR TIME| - - - -
AND QUALITY
F5.1 | Brainstorming 371 | 6.08 65.08 | 80.89
F5.2 | Method or analysis through optimization and critical path (PERT) | 379 | 6.21 66.48 | 86.23
F5.3 | Timing diagrams or charts (logical network, Gantt chart, fishbone, | 360 | 5.90 63.15 | 78.49

etc.)
F5.4 | Project management software (planning, teams, monitoring, etc.) | 362 | 5.93 | 63.50 | 78.93
F5.5 | Work breakdown structure (WBS) 355 | 5.82 62.27 | 77.40

F5.6 | The method of added or earned value (scope/field of application, | 372 | 6.10 65.25 | 81.11
time, costs)

F5.7 | The proces stage-gate model 359 | 5.89 62.97 | 78.27
Q6. |CLASS OF PROJECT MANAGER’S PRIORITIES - - - -

F6.1 |Deadlines (time) 376 | 6.16 | 43.76 | 75.82
F6.2 |Costs (budget) 376 | 6.16 | 43.76 | 75.82
F6.3 |Quality (standard) 386 | 6.33 4493 | 77.83
F6.4 |Scope / field of application (activities) 377 | 6.18 43.88 | 76.02
F6.5 |Team (personnel or human resources) 391 | 6.41 45.51 | 78.84

Q7. |CLASS SPECIFIC TO THE STATUS AND SUCCESSFUL - - - -
PROJECT CONCEPTUALIZATION
F7.1 | Creating new products, services, processes, activities, and markets | 394 | 6.46 2325 | 72.34

F7.2 |Satisfaction and motivational aids for individuals, team or 397 | 6.51 23.43 | 72.89
partnership

F7.3 |Maintaining the integrity of the baseline for performance 389 | 6.38 22.96 | 71.42
measurement

F7.4 | Training, education and culture of human resources 391 | 6.41 238 | 71.79

F7.5 |Improvement in IT, technology, infrastructure, resources, strategy | 386 | 6.33 22.78 | 70.87
F7.6 | Criteria and indicators of success that are self-defined through the | 390 | 6.39 23.02 | 71.61
roject
F7.7 lla’ogitive impact on customers and markets 398 | 6.52 23.49 | 73.08
Source: Questionnaire described in Savoiu Gheorghe, Tudoroiu Ligian, (2017). Factori
critici §i criterii majore in proiectele definite de succes, bazate pe finanatare externa (Critical
factors and major criteria in projects defined as successful, based on foreign funding), paper
to be published in Revista Romdna de Statistica — supliment (Romanian Statistics Journal —

supplement).

The homogeneous values of the individual factors allow for greater
diversification through the practical use of the method, and eventually make a
clearer ranking, both by CPA and CPB.

CONCLUSIONS

The values of the indices in Table 6 represent the final results of the
indices aggregated from average scores weighted with weighting coefficients
for the two solutions proposed for homogeneous and heterogeneous
populations (CPA and CPB), in accordance with the statistical ranking method
proposed. The method described enables to eventually select some significant
variables of the explanatory (exogenous) type, which, together with specific
criteria for projects with foreign (EU) funding in Romania (as the criteria
became, through adequate indicators, variables of the endogenous type), and
modelling a set of trends and developments in the universe of the successful
projects with European funding.
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Abstract

In acest articol, autorii si-au propus si analizeze pe o perioadd de timp,
pe baza datelor existente in sistemul de date statistice evolutia cantitativa si
calitativa a activitatii in sistemul de invatamant universitar din Romania.

Premisade la care s-aplecat in efectuarea acestui studiu o constituie faptul
ca, an de an, liceele produc tot mai putini absolventi cu diploma de bacalaureat.
Pede alta parte, tot intr-un anume regres se inregistreaza si cresterea abandonului
cursurilor universitare de catre tot mai multi studenti. Un alt element important
in analiza ofertei pentru invatamantul universitar o constituie si faptul ca piata
a absolventilor de studii de licenta si masterat. Analiza pleaca de la faptul ca in
Romdnia existd un numar important de institutii de invatamant superior, respectiv
55 din sistemul de invatamdnt superior de stat si, 46 de institutii de invatamant
superior particulare (37 universitdti si 9 fundatii'). Analiza s-a ficut pe mai multe
criterii si anume: numarul de candidati inscrisi la universitatile acreditate sau
avizate provizoriu care exprimd un declin de la un an la altul. In al doilea rind, s-a
urmarit si o analiza pe principalele domenii fundamentale ale nivelului de licenta
inregistrat in anul universitar 2016/2017 sau in alti ani din perioade anterioare.
Alt element al analizei [-a constituit structura absolventilor de studii de licentd pe
domenii fundamentale anii 2014/2015, 2016/2017, in care s-a relevat o anumita
evolutie. Numarul de locuri in anul I oferite prin hotararile guvernului a inceput
sa fie din ce in ce mai firav ocupate de candidati care doresc sa-si desfasoare
studiile de licenta, apoi si pe cele de masterat. Autorii au pus accentul §i pe a
prezenta ierarhia institutiilor de invatamant superior de stat si particulare in
functie de oferta de locuri pentru anul I si s-a luat in calcul situatia conforma
Hotararii de Guvern nr 654/2016, care este concordanta cu structura pentru anul
universitar 2016-2017. Un element interesant il prezintd si optiunea candidatilor
pentru ocuparea unor locuri la specializarile pentru anul I la institutiile de stat

1. in prezent, in lichidare 6 universititi si 2 fundatii particulare
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si institutiile particulare. Desigur, exista o anumita ierarhizare, care pleaca de la
numarul de locuri de stat gratuite (bugetate) si numarul total de locuri cu plata
oferite atdt de institutiile de invatamant superior de stat cat si de cele particulare.
Am recurs la o ierarhizare a principalelor specializari pe baza numarului de locuri
ofertat pentru anul 1 in institutiile de stat si particulare pentru anul universitar
2016-2017. Pentru a pune in evidenta situatia concreta a ofertei de locuri in
invatamdntul universitar si cererea in ocuparea acestor locuri cu concursurile de
admitere pentru a releva situatia existentd in tara noastra. Pentru a reliefa si mai
clar care este situatia concretd in legatura cu oferta pentru locuri in anul 2016-
2017 autorii au recurs la prezentarea ierarhiei statelor Uniunii Europene dupa
ponderea populatiei cu studii tertiare in total forta de munca pentru varsta de 15 la
64 de ani. Datele pe care le-am utilizat se referd la anul 2015 pentru care am avut
date comparabile pentru toate tarile membre ale Uniunii Europene. Un element
important l-a reprezentat si faptul ca structura invatamantului din Romania este
putin mai ingusta decat in celelalte tari est-europene. Din acest punct de vedere
de arte si meserii pentru absolventii gimnaziului, iar pentru absolventii de liceu
doar invatamdntul universitar sau postliceal. Germania, luata ca exemplu, ofera
un numar mult mai mare, in ambele situatii, ajungdnd ca oferta absolventilor de
liceu sa fie de noua astfel de piste. Ne-am referit apoi si la faptul ca in Romdnia
exista un abandon scolar foarte ridicat, si in acest sens am efectuat un studiu pe
perioada 2010-2015 asupra gradului si nivelului de cuprindere in invatamdnt a
populatiei in varsti de 15-18 ani. In Romania gradul de cuprindere a scizut an
de an, atdt in cifre relative, cdt si in cifre absolute. Rezulta clar ca un numar
important al populatiei in varsta de 15-18 ani ramdne in afara invatamantului.
Concretizand datele de care dispunem s-au efectuat si prezentari in legatura cu
nivelul populatiei scolare in varsta de 17 ani, de la nastere, care au fost elevi
cuprinsi in invatamant in perioada 2014-2015, precum si evolutia numarului de
elevi promovati sau nepromovati la examenul de bacalaureat in perioada 2010-
2016. In studiul efectuat autorii au cdutat sd identifice si cauzele care au condus
la aceste rezultate, mult inferioare din punctul de vedere al absolventilor de liceu,
care au reusit sa obtina diploma de bacalaureat. Pe baza rezultatelor prezentate
autorii au incercat o exprimare a numarului de studenti pe baza ofertei pentru
absolventii de liceu cu BAC in perioada 2017-2022. Nu in ultimul rand, s-a urmarit
corelatia cu piata muncii, stabilindu-se nivelul si ponderea grupei cu varsta de
0-24 de ani in totalul populatiei in anii 1992, 2010 si 2016. In finalul acestui
studiu, autorii isi permit si unele sugestii pornind de la cauzele identificate in
responsabilizarea sociala a universitatilor in mediul rural, care pot sa determine
0 accesare mai buna in invatamantul general si universitar din Romdnia.
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Cuvinte cheie: universitate, ofertd, student, program de studii,
specializare, studii licentd
Clasificarea JEL: 12/, 23

Introducere

In acest studiu, autorii au pus accentul pe stabilirea, pani la detalii, a
ofertei sistemului de invatamant universitar din Roméania pornind de la resursele
concrete, de candidati, care sunt absolventii de liceu cu diploma de bacalaureat.
Sintetizand, s-a pornit de la structura sistemului de invatdmant universitar din
Romania, corelatd cu structura numarului de locuri pentru anul I pe domenii
fundamentale. Apoi, autorii s-au axat pe analiza dinamicii numarului de locuri
pe domenii fundamentale in 2016/2017 fata de anul 2014/2015 pentru a releva
trendul inregistrat in aceastd directie. Analizele s-au axat pe ierarhizarea
universitatilor de stat si particulare dupa numarul de locuri ofertat. S-a mers in
profunzime, stabilindu-se un clasament al specializarilor dupa numarul de locuri
ofertat, constatandu-se ramanerea in afara sistemului universitar al unui numar
foarte mare de absolventi, mai ales cei care nu au reusit sd promoveze examenul
de bacalaureat. In context se face o analiza statistici privind sistemul pre-
universitar care ar trebui sa ii absoarba pe acei absolventi de liceu si sa le asigure
pregatirea in perspectiva ocuparii unui loc de muncd. De asemenea, se pune
problema ca dupa gimnaziu sa se reorganizeze sistemul dual de pregatire, care sa
asigure absolventilor de liceu (licee cu profil profesional) ocuparea unor locuri in
economie. In acest context se face si o comparatie asupra locurilor de munci oferite
la targurile organizate pe plan national si ocuparea acestora de cétre candidatii
care s-au prezentat la acestea. Explicatia este simpla, structura absolventilor sau
a celor interesati in ocuparea unui loc de munca nu este identica, corelatd cu
cea a locurilor de munci ofertate. in studiul efectuat, autorii au pus accentul pe
o serie de aspecte cu privire la structura sistemului de invatamant universitar,
uzitdnd de date recente, respectiv anul universitar 2016-2017, mergand apoi la
stabilirea sistemului de invatamant universitar pe total si pe forme de proprietate.
Oferta universitara este bine prezentata si Insotita de tabele si grafice sugestive,
serii de date care chiar ele insele releva posibilitatea tragerii unor concluzii in
concordantd cu specializarile ISCED 2013. Astfel, s-au utilizat datele INS din
anul 2014 care au aratat situatia concreti a structurii absolventilor s.a.m.d. Intr-o
forma oarecare s-a prezentat si situatia numarului de locuri in functie de limba
de predare si pe forme de proprietate in anul universitar 2016-2017. Rezulta ca,
existd un numar important de studenti care au recurs la studii n limba straina,
dar care, dupa absolvirea acestor studii de licentd nu converg, nu se indreapta
catre piata muncii din Romania. Pentru a da sens studiului efectuat autorii au
prezentat o ierarhie a institutiilor de Tnvatamant universitar dupa oferta in anul
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I al anului universitar 2016-2017, pe institutii si forme de proprietate. Mergand
in adancime s-a efectuat un studiu asupra ierarhiei primelor 30 de specializari
spre care au mers studentii 1n institutii de stat si particulare in anul universitar
2016-2017. Un element interesant in studiul efectuat de autori l-a reprezentat
ierarhizarea statelor dupa ponderea populatiei cu studii tertiare in totalul fortei
de munca in anul 2015. Au fost supuse studiului comparativ statele membre ale
Uniunii Europene, rezultand in final ca Romania este foarte departe, avand un
procent doar de 17,2% fatd de media europeana de 30,1% sau de Norvegia cu
43,2%. Pentru intelegerea acestui declin al ocupdrii locurilor de munca autorii
au studiat si structura sistemului de invatamant din Romania, comparativ cu cel
existent in alte tdri europene dezvoltate, rezultand clar ca pistele cétre care se
indreaptd absolventii de liceu din Romania sunt doar doud, comparativ cu state
ca Germania, Norvegia, Marea Britanie, Franta si altele, care ofera cel putin
9-11 piste spre care pot sd acceada atat absolventii de gimnaziu cat si absolventii
de liceu cu diploma de bacalaureat. Un element foarte important al analizei l-a
constituit gradul si nivelul de cuprindere in Invatdmant a populatiei in varsta
scolara de 15-18 ani. Datele relative arata un declin constant, cel putin din 2010
pand in 2016, atat in cifre relative cat si in cifre absolute. Mai important este
faptul ca populatia aflata in afara Invatamantului la aceastd grupa de varsta 15-18
ani a crescut an de an in aceeasi perioadd 2010 —2015, ajungand sa fie de 188.651
persoane in anul 2015. Un element important al analizei 1-a constituit stabilirea
nivelului populatiei scolare 1n varsta de 17 ani, de la varsta de 8 ani 1n perioada
2013-2015. Si in aceasta directie datele sunt oarecum identice cu cele din analiza
anterioard, cu precizarea cd, nu putem vorbi de elementul natalitate deocamdata
ci de faptul ca un numar tot mai mare de absolventi de gimnaziu sau liceu
raman in afara cuprinderii in Invatamantul national. Pe finalul lucrarii, pentru a
concretiza scopul analizei s-a pus accentul pe prezentarea evolutiei absolventilor
promovati si nepromovati la examenul de bacalaureat in perioada 2010-2016.
Se constata cd, in 2016, nivelul absolventilor a fost de 97.065 de persoane, iar
al celor care nu au promovat examenul de 40.763. In aceste conditii, constatim
si un alt element, cd numarul absolventilor cu examen de bacalaureat sau fara
examen de bacalaureat a scazut an de an. O analizd a ratei de promovabilitate
in perioada 2010-2016, este usor fetisizantd deoarece in anii 2011 si 2014 la un
numar mai mare total de absolventi de liceu ponderea celor care nu au promovat
examenul de licentd a fost mai mare. In 2015 si mai ales in 2016 ponderea este
ridicata (70,47%), dar aceasta datoritd faptului cd numarul de promovati si
nepromovati au avut un numar total mai redus de absolventi ai liceului respectiv.
Rezultatele nesemnificative obtinute la simulare si bac-ul propriu-zis ne arata
cd sunt anumite aspecte importante de care ar trebui sa se tind seama pentru a
incerca Imbunatatirea invatamantului de toate gradele din Roméania. Ca punct
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final al studiului, autorii s-au axat pe corelatia cu piata muncii, stabilind nivelul
si ponderea grupei de varstd de zero pana la 24 de ani in totalul populatiei, in
3 ani relativi semnificativi (1992, 2010 si 2016). Studiul se incheie cu unele
propuneri care ar fi de natura sa stimuleze interesul pentru invatamantul general
din Romania si, nu in ultimul rand, al absolventilor de liceu cu diploma de BAC
pentru Invatdmantul universitar.

Literature review

Algan, Cahuc si Shleifer (2013) se preocupa de practica predarii.
Lucrarile elaborate de Anghelache si Anghel (2016), Anghelache (2008), Lilea,
Biji, Vatui si Gogu (2008) descriu modul de aplicare al instrumentelor statisticii
economice, Anghelache, Isaic-Maniu, Mitrut si Voineagu (2006a), Petrescu,
Gogu, si lucu (2015) se preocupa de analize pe termen scurt si indicatori dedicati
acestora. Barrow, Markman si Rouse (2009) analizeaza caracteristicile educatiei
asistate de calculator. Duncan si Magnuson (2013) se preocupa de investitia
in componenta prescolara a sistemului educational, Belfield, Nores, Barnett si
Schweinhart (2006) realizeaza o analiza de tip cost-beneficiu a unui astfel de
tip de program. Anghelache, Isaic-Maniu, Mitrut si Voineagu (2006) descriu
indicatorii statistici aplicati In cuantificarea fenomenului saraciei. Bettinger si
Long (2010) evalueaza impactul reducerii costurilor cu personalul didactic asupra
rezultatelor educabililor, Hoffmann si Oreopoulos (2009) dezvolta pe o tema
similara, respectiv relatia dintre calitatea personalului didactic si performantele
studentilor. Jackson, Rockoff'si Staiger (2014) se preocupa de politicile de resurse
umane dedicate personalului didactic. Rothstein (2015) are in vedere politicile
de asigurare a calittii personalului didactic. Dillon si Smith (2015) masoara
impactul corespondentei la nivel academic intre studenti si colegii. Goldin si
Katz (2008) evidentiazd competitia intre dezvoltarea proceselor educationale
si progresul tehnic. Brown, Jones, LaRusso si Aber (2010) au in vedere unele
aspecte referitoare la cresterea calitdtii procesului educational. Cappelen,
List, Samek si Tungodden (2016) studiazd impactul educatiei timpurii asupra
preferintelor sociale. Jacob si Lefgren (2008) analizeazd evaluarea subiectiva
a performantelor in sistemul educational. Rivkin, Hanushek, si Kain (2005)
abordeazd problematica rezultatelor academice prin prisma cadrelor didactice.
Gogu si Tucu (coord., 2015) este un documentar de referintd asupra calitatii
sistemului romanesc de invatamant superior. Slavin, Lake, Chambers, Cheung
si Davis (2009) se preocupa de o categorie speciala de programe educationale.
Doepke si  Zilibotti (2008) analizeaza alegerea profesiei vis-a-vis de spiriul
capitalist. Dearden, Goodman, Fitzsimons si Kaplan (2008) se preocupa
de reforma finantdrii sistemului de invatdmant universitar englez. Giuliano
(2007) evalueaza efectele originii culturale asupra vietii in Europa occidentala.

Revista Romana de Statistica - Supliment nr. 4/ 2017 141



Carneiro, Costas si Parey (2013) se preocupa de dezvoltarea copiilor si tinerilor
sub impactul educatiei si mediului casei parintesti. Cunha, Heckman, Lochner si
Masterov (2006) au in vedere interpretarea evidentelor asupra formarii continue
a competentelor. Heckman, Pinto si Savelyev (2013) analizeaza impactul
educatiei timpurii asupra Imbunatatirii rezultatelor persoanei adulte. Lemieux
(2006) analizeaza corelatia dintre cresterea inechitatii salariale si educatia post-
secundara. Papay si Kraft (2015) evalueaza unele aspecte ale perfectionarii
carierei didactice pe termen lung.

Metodologia cercetarii si date

Analiza ofertei sistemului de Invatamant universitar trebuie sa porneasca
de la sursa de candidati care doresc sa studieze in aceste universitati. La randul
lor, absolventii liceului cu diploma de bacalaureat, rezulta din elevii care au urmat
cursuri liceale si s-au nscris la examenul de bacalaureat , pe care l-au promovat.
In scopul obtinerii unor concluzii precise, este necesar analiza intregului sistem
de Invatamant din Romania, pentru a identifica nivelul abandonului scolar pe
intreaga sa filiera. In acest sens pentru inceput vom prezenta in tabelul nr. 1
evolutia numarului de absolventi care au promovat bacalaureatul in perioada
2010-2016.

Numairul absolventilor cu diploméa de bacalaureat in perioada 2010-2016

Tabelul 1
Anul Absolventi promovat BAC
2010 163.545
2011 111.932
2012 104.752
2013 114.652
2014 104.229
2015 119.840
2016 97.065

Sursa: Calcule dupad https.://www.edu.ro/, accesat 2014-2017

Din tabelul sintetic rezulta ca numarul absolventilor care au promovat
examenul de bacalaureat a scazut, ajungand in 2016 la 97.065 persoane. Exista
o crestere in 2013 si 2015 fatd de anul precedent.
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Structura si Componenta Sistemului de invitimant Universitar in anul
universitar 2016-2017

Structura sistemului de invatdmant universitar cuprinde, in anul
universitar Tn curs, 6 domenii fundamentale, cu 36 ramuri de stiinta, 77
domenii de masterat/doctorat, 85 de domenii de licentd cu 368 programe de
studii de licentd, din care 23 cu cifrd de scolarizare zero in 2016, din care 65
de specializari cu predare intr-o limba striind. In anul universitar 2016/2017
capacitatea maximd de scolarizare este de 210.588 studenti in anul I, din
care 11.200 sunt locuri la programe de licenta in limbi straine de circulatie
internationald (engleza, franceza, germand). Sinteza celor expuse mai sus este
reprezentatd in diagrama grafica din Figura nr. 1.

Structura si componenta Sistemului de invitimant Universitar,
anul universitar 2016/2017
Fig. 1

Ramuri de stiinti
RSI=36

Domenii de doctorat
/masterat DSU/D/M =77

Domenii de licenta
DL=85

Specializari/Programe de studii de licentd
PS = 368 (din care 23 cifra de scolarizare 0)
65 de Specializiri cu predare in limba strdina

210.588 nr. maxim de studenti care pot fi scolarizati in anul T

din care: 1 fa rame in limbi de circulatie
i + franceza + germana)

Sursa: Prelucrare ARACIS dupa HG nr. 376/2016 si HG nr. 654/2016

Sistemul National de Tnvatamant universitar de licenta, pe total,
cuprindea 111 institutii de invatdmant universitar de licentd (unele dintre
acestea nu se mai afla in activitate curenta).

Universitatile cuprind 516 facultati, cu 2640 programe de studii de
licenta, din care 141 cu predare in limbi strdine de circulatie internationala.

Din punct de vedere al formelor de proprietate, sistemul national
de studii universitare de licentd cuprinde 55 de universitati de stat si 46
particulare. Dintre facultatile existente 367 sunt la universitatile de stat si 149
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la cele particulare, cu 2183 programe de studii la stat si 457 la universitatile
particulare. La universitatile de stat exista o capacitate de scolarizare de
80,75%, iar la cele particulare de 19,25%. In diagrama grafica din Figura nr. 2
sunt sintetizate cifrele mai sus prezentate.

Componenta Sistemului de inviitimant Universitar pe total si pe forme
de proprietate, anul universitar 2016/2017
Fig. 2

101 Institutii de invatdmant superior

V67 [C- 516 Facultati
4 4 : \ 2640 Programe de studii de licenti
£ 183 asféa S din care: 141 in limbi striine

210.588 locuri in anul I 1a PS licenta
Adin care: 11.220 locuri cu predare in limbi striine

Sursa: Prelucrare ARACIS dupa: HG nr. 376/2016 si HG nr. 654/2016

Structura ofertei universitare in anul universitar 2016/2017

In analiza generald a ofertei universitare pentru studii de licentd
pornim de la capacitatea de scolarizare a sistemul national de invatamant
universitar.

In acest sens, semnificativi este oferta pe domenii fundamentale,
precum si pe cele doud forme de proprietate.

In acest sens, pe cele sase domenii fundamentale, la universititile de
stat pe primele doua locuri se plaseaza stiintele ingineresti (31%) si stiintele
sociale (35%), urmeazad stiintele umaniste si arte (13%), matematica si
stiintele naturii (9%), stiintele biologice si biomedicale (9%). Stiinta sportului
si educatia fizica ofera doar 3% din totalul ofertei.

Universitatile particulare ofera locuri la studii universitare de licenta,
in cea mai mare pondere stiintelor sociale (drept, economie) 80%. Celelalte
domenii fundamentale au o oferta redusa, cuprinsa intre 2% (stiinta sportului si
educatia fizicd) si 6% (stiinte ingineresti la egalitate cu stiinte umaniste si arta).

In diagramele de structura, Figura 3, sunt prezentate sintetic datele
privind structura ofertei pe domenii fundamentale si forme de proprietate.
Pe forme de proprietate oferta totald a universitatilor de stat este de 170.053
locuri, iar a celor particulare de 40.535 locuri.
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Structura ofertei universitare pe domenii fundamentale, nivel licenta, pe
forme de proprietate, anul universitar 2016/2017

Fig. 3
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IIS stat: 170.053 locuri IIS particular: 40.535 locuri

Sursa: Prelucrare ARACIS dupa: HG nr. 376/2016 si HG nr. 654/2016

Structura universitard pe domenii fundamentale de licentd in anul
universitar 2016/2017 se prezintd astfel: stiintele sociale au reprezentat
44%, iar cele ingineresti 26%, ceea ce Inseamna 70% din totalul domeniilor
fundamentale. In ceea ce priveste domeniul stiintei ingineresti acestea sunt
structurate pe citeva specializari foarte importante cum ar fi: ingineria
mecanicd 6%, telecomunicatii 3%, inginerie electronica 3%, inginerie civila
2%, inginerie transporturilor un procent, iar geologie si gaze doar 1%.
Se constata astfel ca este destul de contractat nivelul de stiinte ingineresti
deoarece economia nationald in domeniul industriei si al dezvoltarii, cercetarii
si celelalte, nu mai are anvergura pe care a avut-o cu multi ani in urma.
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Structura ofertei universitare pe domenii fundamentale, nivel licenta,
anul universitar 2016/2017

Fig. 4
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Sursa: Prelucrare ARACIS dupa: HG nr. 376/2016 si HG nr. 654/2016

Un alt element al analizei 1-a reprezentat structura absolventilor de
licenta pe grupe de specializari conform ISCED 2013, in anul 2014. Din acest
punct de vedere constatdim cd in domeniul stiintelor ingineresti absolventii
au reprezentat 27% din total, iar dintre acestia 17% au absolvit specializarea
inginerie in domeniul prelucrarii si constructiilor. Desigur si in aceasta
diagrama structuralda a absolventilor de licentd, afacerile administrative si
drept au reprezentat 31%. Important este un alt aspect, si anume acela ca
din totalul ofertei de locuri in Invatamantul de licenta, de 210.588 de locuri,
s-au Inregistrat doar 85.028 absolventi, ceea ce reprezinta doar 40,38%
valorificare prin absolvire a locurilor ofertate disponibile. In aceasta directie,
gasim doua explicatii, prima ar fi aceea ca nici la ocuparea locurilor nu s-a
ajuns la maximum ofertei, iar pe parcurs procentul de iesire din sistemul de
invatamant universitar de licenta (ii putem spune abandon universitar) a fost
in jur de 37%.

In continuare in figura 5, se prezinti situatia absolventilor de licenta pe
grupe de specializare conform clasificarii internationale standard a educatiei
(ISCED) din 2013.
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Structura absolventilor de licenta pe grupe de specializari ISCED 2013,

in anul 2014
Fig. 5
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Sursa: Prelucrare ARACIS dupa INS tempo-online, accesat martie 2017

Clasificare Internationala Standard a Educatiei - ISCED F 2013

In legitura cu dinamica numarului de locuri ofertate pentru ciclu de
licenta pe domenii fundamentale in anul 2016/2017 fata de anul universitar
20014/2015 constatam anumite modificari in sensul ca, la stiinte ingineresti,
stiinta sportului si educatie fizicd precum si la stiinte biologice si biomedicale
s-au Inregistrat cresteri.

La celelalte constatam cé exista unele reduceri ale numarului de locuri
ofertate. Avem in vedere aici stiintele sociale, in care numarul a fost mai mic
cu 7%, matematica si stiinte ale naturii cu 4%.

Pe total numarul maxim de studenti licentd care pot fi scolarizati a
scazut cu 4899 locuri in anul 2016/2017 fata de anul 20014/2015 ceea ce
reprezinta o reducere de 2%. Datele sintetice se afla in tabelul nr. 2.
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Dinamica numarului de locuri anul I, ciclul de licenta, pe domenii
fundamentale in 2016/2017 fata de 2014/2015

Tabelul 2
Modificari
Cod Domeniul Anul universitar 2014-2015  Anul universitar 2016-2017 ZOIg (ﬁ‘aa de
DFI fun((l]z;l;;:)ntal Abs, %
1IS de 1S Total IIS de 1IS Total IIS Total ~Total
stat  particulare  IIS stat  particulare IS IS

Matematica si

1 . .
0 stiinte ale naturii

16382 1810 18.192 15857 1465 17.322  -870 -4,8

20 Stiinte ingineresti 51263 2.430 53.693 53388 2.495 55.883 2190 4,1

Stiinte biologice
si biomedicale
40 Stiinte sociale 62450 37515 99.965 60127 32075 92.202 -7763 -7,8
Stiinte umaniste
si arte
Stiinta Sportului
60 si Educatiei 3737 925 4.662 4117 825 4.942 280 6,0

Fizice

14320 980 15.300 14730 1120 15850 550 3,6

20940 2725 23.665 21834 2.555 24389 724 3,1

Total nr. maxim de
studenti licentd care 169092  46.385 215477 170053 40535 210588 -4889 -2,3
pot fi scolarizati

Sursa: Prelucrare ARACIS dupd: HG nr. 376/2016 si HG nr. 654/2016

Interesanta este analiza si dintr-un alt punct de vedere si anume, acela
al numarului de programe de licentd pe forme de proprietate, dupa durata de
studii, forma de Invatamant in anul universitar 2016/2017.

In acest sens constatim ca numarul de programe de studii la institutiile
de invatamant universitar de stat a fost de 3, 4, 5 sau 6 ani, adica un numar de
2183 de programe de licentd, iar la invatamantul universitar particular totalul
acestor programe a fost de 456.

In total, numarul de programe de licenti la nivelul Romaniei a fost de
2640. Structura si numarul acestora este prezentata in tabelul 3 si 4.

Numarul de programe de licenta, pe forme de proprietate dupa durata
de studii, in anul universitar 2016/2017

Tabelul 3
Durata de studii programe
Indicator Forma de proprietate licenth (ani ) Total
3ani 4ani Sani 6 ani
< . 1IS de stat 1227 884 17 55 2183
Numiir programe de studii ;6" ioylare 358 88 2 9 457
TOTAL programe 1585 972 19 64 2640

Sursa: Prelucrare ARACIS dupd: HG nr. 376/2016 si HG nr. 654/2016
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Numarul de programe de licenta, pe forme de proprietate dupa forma
de inviataméant, in anul universitar 2016/2017

Tabelul 4
Indicator Forma de proprietate Forma de invitamant Total
IF IFR ID
Numir programe de 1IS de stat 1960 61 162 2183
studii IIS particulare 362 57 38 457
TOTAL programe 2322 118 200 2640

Sursa: Prelucrare ARACIS dupd: HG nr. 376/2016 si HG nr. 654/2016

Numarul de programe pe forme de invatdmant in anul universitar
2016/2017 a fost dupa cum urmeaza: la universitatile de stat , invatamant
cu frecventd-1660 de programe, invatamant fara frecventd sau cu frecventa
redusda — 61 de programe si invatdmant la distantd 162 de programe, total 2183
programe.

La universitatile particulare numarul de locuri la invatdmantul cu
frecventa a fost 362 de programe, la invatamantul cu frecventa redusa 57, iar
la invatamantul la distanta 38, total 457 programe.

Situatia numarului de locuri in anul I, dupa limba de predare,
dupd forma de proprietate reflectatd in tabelul nr. 5 aratd ca, de regula, si
la particular si la stat sunt numai cu Invatamant cu frecventd si Insumeaza
un numar important de locuri care din pacate, niciodatd nu vor ajunge sa
fie garantii de ocupare de locuri de muncé in economia nationald, deoarece
acestia prin modul in care si-au nsusit cunostintele din programele de studii,
dar cu abilitate de a se exprima in limbi strdine, opteaza pentru a merge in
aceasta directie.

Retinem faptul cd la invatamantul particular sunt doar 990 de locuri in
limbi straine.

Datele sunt concentrate in tabelul nr. 5.

Numarul de locuri anul I dupi limba de predare, pe forme de
proprietate, in anul universitar 2016/2017

Tabelul 5
. . Forma de proprietate

Indicator Limba de predare 1S de stat IS particulare Total SIS

Roména 156.433 39.545 195.978
Nr maxim de studenti care Engleza 7.925 805 8.730
ot fi inscrisi in anul I Franceza 1.435 40 1.475
P ’ Germana 1.015 0 1.015
Maghiara 3.245 145 3.390

TOTAL locuri licenta 170.053 40.535 210.588

Sursa: Prelucrare ARACIS dupa: HG nr. 376/2016 si HG nr. 654/2016
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Un alt aspect al analizei 1l reprezintd ierarhia institutiilor universitare
dupa numarul de locuri pe care I-au oferit in anul universitar 2016/2017.

In invatimantul de stat, pe locul intii se situeaza Universitatea
Babes-Bolyai din Cluj-Napoca cu o oferta de 18.336 de locuri, urmata de
Universitatea Bucuresti cu 11.291 de locuri si Universitatea Alexandru loan
Cuza din lasi cu 9.445 de locuri.

latd, primele trei universitati care ofera o pondere foarte ridicata de
locuri pentru doritorii de a absolvi cursuri universitare.

Pe ultimele trei locuri se situeaza, in ordine de jos in sus Universitatea
Constantin Brancusi din Tirgu-Jiu cu 1.770 de locuri, Universitatea de
Medicina luliu Hatieganu din Cluj-Napoca cu 1.775 de locuri si Universitatea
de Medicind si Farmacie G.D. Popa din Iasi cu 2.000 de locuri. Aceste date
sunt sintetizate in Figura nr. 6.

In invatimantul particular pe primele trei locuri, din punct de vedere
al ofertei, se situeaza Universitatea Spiru Haret din Bucuresti cu 7.465 de
locuri, Universitatea Crestind Dimitrie Cantemir din Bucuresti — 4.465 de
locuri si Universitatea Romano-Americana din Bucuresti cu 3.125 de locuri.

Pe ultimele trei locuri se situeazad Institutul Teologic Penticostal
Bucuresti cu 50 de locuri, Institutul Teologic Protestant Cluj-Napoca — 50 de
locuri si Institutul Teologic Baptist Bucuresti cu 75 de locuri.

Constatam ca in acest grafic, numarul 7, sunt incluse 38 de institutii
particulare, care impreund au o oferta totala de 40.535 de locuri pe care le
ofera studentilor care doresc sa intre in anul 1.
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Ierarhia institutiilor de invatiméant universitar de stat dupa oferta de
locuri in anul I, anul universitar 2016/2017

U Babes-Bolyai Cluj-Nap
un
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Ierarhia institutiilor de inviatimant universitar particulare dupa oferta

de locuri in anul I, anul universitar 2016/2017
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Analiza ierarhiei primelor 30 de specializari, dupa numarul de locuri
in anul I la institutiile de stat si particulare din Romania, este importanta pentru
stabilirea principalelor specializari dupa numarul de locuri oferite pentru anul
I de institutiile de invatamant universitare din Romania pentru anul universitar
2016/2017. Desigur, n aceasta directie, tindnd seama de numarul de locuri ofertat
si de nevoile pietei muncii, putem stabili modul in care sunt corelate aceste oferte
cu cerinta pietei. Se constatd ca la invatamantul universitar de stat pe primele
trei locuri s-au situat specializarile Drept cu 6.215 locuri, Limba si literatura
modernad cu 5.621 de locuri, Contabilitatea si Informatica de Gestiune cu 4.485
de locuri. Pe ultimele trei locuri se afla specializarile Agricultura cu 1.345 de
locuri, Ingineria si Managementul in Alimentatia Publica si Agroturistica- 1.350
de locuri si Farmacie cu 1.390 de locuri. Desigur, locurile oferite sunt probabil
in stransd corelatie cu ceea ce fiecare dintre universitati au constatat, pornind de
la capacitatea pe care o au de a pregati specialisti in domeniile respective.

Ierarhia primelor 30 de specializari dupa nr. locuri anul I, in institutiile
de stat, anul univ. 2016-2017
Fig. 8§
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In ceea ce priveste ierarhizarea primelor 30 de specializiri, dupa
locurile oferite in anul I de institutiile particulare pentru anul universitar
2016/2017 constatdim urmatoarea situatie: Dreptul si aici, cu un numar
aproximativ egal cu cel oferit de institutiile de stat, este pe locul Intéi cu 6.160
de locuri, urmeazé Finante-Banci 4.130 de locuri, Contabilitate si Informatica
de Gestiune cu4045 de locuri. Pe ultimele trei locuri in invatamantul particular,
sunt clasate Ecologia si Protectia Mediului — 230 de locuri, Istorie — 240 de
locuri si Limbi Moderne Aplicate — 250 de locuri. In total, pe specializari,
invatamantul universitar particular ofera 40.535 de locuri.

Ierarhia primelor 30 de specializari dupa nr. locuri anul L, in institutiile

particulare, anul univ. 2016-2017
Fig. 9
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In figura nr. 10 am concentrat primele 25 de specializari din totalul celor
368 de specializari dupa numarul de locuri oferite in anul I, pe forme de proprietate

Revista Romana de Statistica - Supliment nr. 4/ 2017 153



in anul universitar 2016/2017. Constatam ca, in principiu, si in aceasta ierarhizare
cuprindem urmatoarea structura a primelor trei locuri, care este oarecum identica.
Dreptul — total particular si de stat — 12.375 de locuri, oferite de 38 de universitati.
Pe locul 2 se afla Contabilitatea si Informatica de Gestiune cu 8.530 de locuri
oferite de 43 de universitati de stat si particulare. Pe locul 3 Finante-Banci cu
7.940 de locuri oferite de 42 de universitati de stat si particulare. Ultimele trei
locuri sunt ocupate de Tehnologia Constructiilor si Masinilor — 1.781 de locuri,
Jurnalism — 1.794 de locuri si Administrarea Afacerilor — 1.850 de locuri. Nu
am mai mentionat numarul de universitati care sunt implicate in ofertarea acestor
locuri, deoarece acestea sunt nesemnificative fati de totalul primelor trei. In
figura nr. 10 am reprezentat grafic, atat structura pe forme de proprietate, cat si pe
specializari a programelor si specializarilor care sunt in Top 25.

Top 25 din 368 de specializari dupa numarul locurilor in anul I, pe
forme de proprietate, anul universitar 2016/2017
Fig. 10
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Suntem tentati sa apreciem modul in care populatia are studii tertiare
si o regdsim in totalul fortei de munca cu varsta intre 15 si 64 de ani. Am luat
ca ani comparabili, pentru care am detinut date, de la toate cele 28 de state
membre ale Uniunii Europene, pe care le-am prezentat in figura nr.11.

Media populatiei cu studii tertiare pe total UE-28 a fost de 30,1%. Pe
primele locuri se situeaza Norvegia cu 43,2%, Irlanda cu 42,8% si Finlanda cu
42,7%. Intamplator sau nu, pe ultimele trei locuri se situeaza Turcia cu 16,6%,
Roménia cu 17,2% si surprinzator, Italia cu 17,6%.
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Datele analizate sunt preluate dupa Eurostat care, a aratat ca situatia
statelor din acest punct de vedere, clasificate, este aceasta. Comparand cu anul
2014, constatam ca in UE ponderea a crescut de la 29,3% la 31%, adica un
spor de 1,7%, iar iIn Romania a crescut de la 15,9% la 17,2% adica cu 1,3%.

Constatam ca Romania este inca departe de posibilitatea pe care o are
sistemul de invatamant universitar din Romania, de a acoperi aceste decalaje
fata de statele care sunt mult mai bine plasate. Cauzele pot fi diverse, dar nu
este cazul sd ne ocupam de ele in acest moment.

Ierarhia statelor UE, dupa ponderea populatiei cu studii tertiare (nivel
ISCED 5-8), in total forta de munca (15-64 ani), in 2015 %
ig. 11
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Sursa: Prezentare dupad: http://appsso.eurostat.ec.europa.eu/ accesat, ianuarie 2017

Incercand sa oferim o explicatie a structurii sistemului de invatimant
superior din Romania, am plecat de la posibilitatea pistelor pe care le
au absolventii de scoala generala, pentru liceu sau alte meserii si apoi a
absolventilor de liceu cu diploma de bacalaureat, pentru viitor. Din acest
punct de vedere, conform datelor din figura 12 rezultd cd Roméania acorda
absolventilor de liceu doar doua piste, si anume, scoald postliceald sau studii
universitare. Comparatd cu Germania, constatim cd suntem la o distanta
foarte mare, n contextul 1n care 1n aceasta tara exista cel putin 9 piste. Si alte
tari care se afla in varful piramidei studiilor universitare, ofera la fel, un numar
important de piste pentru ca absolventii de gimnaziu si scoala generala si apoi
liceu — cu bacalaureat sau fara bacalaureat — le ofera, acesta fiind net superior
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posibilitatilor Romaniei. latad de ce, reintroducerea invatamantului dual va
crea o pista suplimentara. in ceea ce priveste posibilitatea ca absolventii de
gimnaziu sd poatd sa mearga la licee cu profil tehnic acoperind o serie de
profesii si fiind mai aproape de oferta de locuri de munca pe care o prezinta
Romania.

Structura sistemului de invatiméant
in Romainia si Germania

Romania
- T ] I. .ﬂ " = R " = = 7 & L ]
AT VIS IITI I TII T
' ) e Ly e

Sursa: http://eacea.ec.europa.eu/education/eurydice

Pe baza datelor de care am dispus si am facut unele calcule, rezulta ca
gradul si nivelul de cuprindere in invatamant al populatiei din grupa de varsta
15-18 ani a evoluat negativ an de an, din 2010 pana in 2015. Astfel, daca in
2010, ponderea acestor persoane cuprinse in invatdmant in totalul populatiei
reprezenta 86,2%, in 2015 a ajuns la 78,2% si trendul este descrescator.
Important ni se pare, numarul populatiei In afara invatamantului la varsta
cuprinsa intre 15-18 ani. Astfel , dacd in anul 2010 erau 123.483 de persoane
neincluse 1n activitatea de invatdmant, In 2015 numarul acestora a ajuns la
188.651 de persoane. Aceasta denotd o evolutie alarmantd care va trebui,
cumva, sa fie stopatd, pentru ca declinul sa nu se accentueze. Deoarece, n
numarul de persoane ramase in afara sistemului de invatamant identificam
persoane fara profesie, persoane oarecum usor nepregatite, ca sa nu le spunem
semi-analfabete. (Tabelul 6)
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Gradul si nivelul de cuprindere in invatimant a populatiei de varsta
scolara 15-18 ani
Tabelul 6

Indicator 2010 2011 2012 2013 2014 2015

Gradul de cuprindere in
invatimant a populatiei de 86,2% 84,2% 822% 81,4% 80,1% 782%
varsta scolard 15-18 ani

11’;’_"1‘;;'32? rezidenta de varsta  go, o6 836498 878.432 872.230 863.591 865.371

Populatia cuprinsa in
invitimant de varsta 15-18 ani 771.323 746.431 722.071 709.995 691.736 676.720

Populatia in afara
invatamantului 123.483 140.067 156.361 162.235 171.855 188.651
de varsta 15-18 ani

Sursa: Calcule dupa: http://statistici.insse.ro/shop INS Tempo Online accesat, februarie 2017

O altd analiza, conform datelor din figura nr. 13, s-a concentrat pe
stabilirea nivelului populatiei scolare de varstd 17 ani de la nastere, care in
perioada 2013-2015 au fost cupringi sau nu, intr-o forma de invatimant

In figura nr. 13 am considerat in 2013, 2014 si 2015 numarul de
persoane care s-au nascut in intervalul care 1i aduce la varsta de 17 ani, respectiv
1995-2004, 1996-2005, 1997-2006. Sub figura nr. 13, am prezentat pe anii
considerati, numarul ndscutilor-vii pe care i-am preluat apoi in reprezentarea
graficd si populatia scolard de 8 ani preluatd la fel in aceastd reprezentare
grafica.

Ce constatdim? Ca numarul de nascuti-vii in perioada analizate a
ramas oarecum constant, deci neputand fi vorba de o reducere a.

Numarul celor nascuti-vii si ajunsi la varsta de 8 ani reprezinta 85%
din persoanele considerate. Mai departe, ponderea persoanelor care au urmat
cursurile a fost de 75% din total, iar populatia ajunsa la varsta de 17 ani si
inclusa in studiile liceale a fost de 65%. Ponderea persoanelor care urmau
studii liceale fatd de numarul de persoane cu varsta de 8 ani a reprezentat 55%.

Sinu 1n ultimul rand, constatam ca absolventii de liceu cu examen de
bacalaureat au reprezentat in medie 1n cei trei ani, 45%. lata deci, ca In aceasta
evolutie, pe varste fiind, se Inregistreaza o mare pierdere in persoanele care
raman neocupate in sistemul de invatamant general pana la cel liceal.
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Nivelul populatiei scolare de varsta 17 ani de la nastere, la 8 ani (in
calitate de elevi), in perioada 2013-2015

Fig. 13
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Vom prezenta in continuare evolutia absolventilor promovati si
nepromovati la examenul de bacalaureat in perioada 2010-2016. In figura nr.
14, graficul evidentiaza trei date.

Evolutia absolventilor promovati si nepromovati la examenul de
bacalaureat in perioada 2010-2016

Fig. 14
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Totalul persoanelor care au fost apte s intre in invatdmantul superior
a urmat un trend oarecum descrescator, cu doud inflexiuni, in anii 2013 si
2015.

La nivelul anului 2016 numarul total al absolventilor de liceu a fost
97.065 cu BAC, iar absolventii care nu au promovat examenul de bacalaureat
40.673.

Separat, am prezentat si in cifre relative, procentul inregistrat in rata
de promovare a bacalaureatului. Se constata ca in anii 2011, 2012 procentul a
fost foarte mic iar apoi a crescut usor 1n anii 2014, 2015 si 2016.

Evolutia acestor date este influentatd si de numarul diferit al celor
inscrisi la cursurile liceale care au ajuns in faza de absolvire, facand ponderea
intre cei care au promovat cu obtinerea diplomei de bacalaureat din totalul
populatiei care a ajuns la acest nivel.

Ne-am ocupat apoi pe o analizd mai extinsd asupra evolutiei
absolventilor din promotia curentd, cu promovati si nepromovati la examenul
de bacalaureat, dar intr-o perioadda mai lungd, 2004-2016. Datele sunt
prezentate in figura nr. 15.

Evolutia absolventilor promotia curenta promovati si nepromovati la
examenul de bacalaureat in perioada 2004-2016

Fig. 15
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Constatam acelasi trend, cd numarul absolventilor din promotia
curentd scade, elevii promovati la examenul de bacalaureat scade, iar
absolventii fara BAC scade si el. Creste, insa, numarul absolventilor de liceu
care nu s-au nscris la examenul de bacalaureat, ca urmare a faptului cd multe
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licee, pentru a avea un grad de promovare mai sporit, profesorii recomanda
elevilor cu pregatire slaba sa nu sa se mai inscrie la BAC.

Explicatiile care pot fi date in legatura cu promovarea examenului de
bacalaureat ar putea fi sintetizate dupa sondajul de opinie pe care l-am facut
pe un esantion de 1015 respondenti. Pe primul loc se aflda modul de pregatire
nesatisfacator in anii de liceu — 71,8%. A doua cauza ar fi dificultatea subiectelor
— 44,95% din respondenti si apoi dificultatea examenului de matematicd —
44,3%. De fapt, se constatd cd majoritatea celor care nu au obtinut diploma
de bacalaureat au avut probleme la promovarea examenului de matematica.
Probabil, in conformitate cu regulamentele de obtinere a bacalaureatului ei
pot sa 1si obtind si acest examen n sesiunile de bacalaureat urmatoare. Printre
alte cauze care au determinat rezultate slabe, amintim si modul in care sunt
formulate subiectele, modelele de supraveghere sau, intr-o masura mai redusa,
dificultatea examenului de limba romand (4,6%). Aceastd ultimd cauza
consideram ca este nesemnificativa si mai degraba, pleaca de la pregatirea total
necorespunzatoare a candidatilor. S-a mai remarcat ca in perioada liceului, cele
care sunt situate n mediul rural au cele mai slabe rezultate, influentate pe de o
parte de calitatea cadrelor didactice, iar pe de altd parte de interesul scazut al
liceenilor 1n a studia precum si dorinta lor de a urma studii liceale, majoritatea
multumindu-se sa obtina o diploma de 8 clase, dupa care nu mai continua.

Cum explicati rezultatele slabe la simulare / BAC?
Fig. 16
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Daca ar fi sa analizdm profilul pe care il au studentii proaspat
absolventi ai BAC-ului si modul in care acestia se indreapta catre bacalaureat
am stabili urmatoarele: cel mult 80% dintre absolventii cu bacalaureat se
inscriu la facultate imediat dupa terminarea liceului. Dintre acestia numai 35%
stiu exact, Inca din clasa a XI-a la ce facultate sau specializare se vor inscrie.
Un numadr important, de 60% dintre cei care opteazd sda urmeze cursurile
universitare se decid doar in momentul in care promoveaza examenul de
bacalaureat si se ghideaza dupa oferta care i se pare mai convenabila, dupa
opinia unor colegi care opteazd deja sau dupa marimea taxelor percepute de
universitatile de stat sau particulare. Important este nsd un alt element, si
anume, ca din totalul celor Inscrisi promoveaza anul I doar 75%, existand deci
o pierdere in primul an de 25%.

Profilul noului student — proaspat absolvent de BAC

Fig. 17
80% 35% 60% = 15%
Maxim 80% din Maxim 35% dintre cei 60% se decid doar in Maxim 75%
absolventi cu BAC se care termind clasa XI momantul in care iau promoveazad
inscriu la facultate stiu exact la ce BAC si se ghideazi anul I de studiu
imediat dup& facultate / dupd ofertd/colegi
terminarea liceului specialitate se vor ftaxd

Pentru a pune in relevanta cele mentionate cu profilul noului student
si estimarea numarului de studenti absolventi in perioada 2017-2022. Din
figura 18 rezultd ca din 2017 pana in 2022 numarul va fi descrescator. Astfel,
in anul universitar 2017/2018 vom intdlni 71.848 de doritori sa urmeze
cursurile liceale, ajungand Tn 2021/2022 doar 66.321 de interesati de oferta
pe care o prezinta institutiile de invatdmant universitar din Romania. Acesta
este un semnal delicat, si poate sd aiba reverberatie asupra modului in care
universitatile reusesc sa-si acopere ofertele pe care le au. Probabil ca in
procesele de reevaluare efectuate de ARACIS si in deciziile luate de Ministerul
Educatiei Nationale se va intdlni si o reducere treptatd a numarului de locuri
pe care 1l pot oferi toate universitatile la un loc sau fiecare 1n parte. Este posibil
sd dispard unele specializari, programe care nu sunt atractive si s creasca
totusi numarul acelor specializari care sunt mai atractive.
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Estimarea numarului de studenti - proaspat
absolventi de liceu cu BAC perioada 2017-2022

Fig. 18
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Un ultim aspect pe care l-am avut in vedere a fost acela de a incerca
o corelatie a numarului de absolventi de universitati cu piata muncii $i am
luat 1n discutie trei aspecte: populatia Romaniei, populatia in varsta de 0-24
ani si ponderea populatiei in varsta de 0-24 ani cu studii in totalul populatiei.
Figura nr. 19 este relevanta si da indicatii precise asupra acestor evolutii. Vom
constata ca populatia Romaniei va scadea, de la 23.143.160 persoane in anul
1992 la 19.760.314 locuitori in anul 2016. De asemenea populatia n varsta
de 0-24 ani s- a redus in cifre absolute de la 9.318.243 persoane in 1992 la
5.227.716 persoane in 2016. Ponderea acestora in totalul populatiei se reduce
de la 40,3% in 1992 la 26,5% in anul 2016. Datele sunt sintetizate in figura
numarul 19.
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Corelatia cu piata muncii
Nivelul si ponderea grupei de varsta 0-24 ani in total populatia tarii, in
anii 1992, 2010 si 2016
Fig. 19
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Concluzii

Articolul de fatd conduce la cateva concluzii certe. In primul rand,
existd un declin permanent al ocupdrii persoanelor cu varsta de Invatamant,
pornind chiar de la gradinitd, in totalul populatiei de varsta scolara. Desigur
obiectivul principal fiind aprecierea ofertei sistemului de invatdmant universitar
pentru absolventii de liceu, un spatiu larg al acestei lucrari a fost acordat acestei
analize. Pe baza ierarhizdrilor institutiilor de Invatamant universitar, dupa
numarul de locuri ofertate, forma de proprietate sau dupa programele de studii
de licenti pe care le are fiecare institutie, rezulta o situatie complexa. in primul
rand, sunt institutii din sistemul de invatamant universitar care au programe
la care au acces un numar limitat de candidati, probabil datoritd necorelarii cu
piata muncii, sau a lipsei orientarii profesionale pentru absolventi. Studiindu-
se ierarhia principalelor specializari, dupda numarul de locuri ofertate de
institutiilor de Tnvatimant universitar si numarul de locuri ocupate in anul
universitar 2016-2017 se constati cateva aspecte semnificative. In primul rand,
unele programe cum ar fi cel de Drept de exemplu, are cel mai mare numar
de locuri ofertate si cel mai mare numar de locuri ocupate, desi in structura
absolventilor care trec in campul muncii procentul este mai mic. Aici poate
exista o explicatie in sensul ca activitatea absolventilor programelor de Drept
se poate realiza si pe cont propriu, fara a se inregistra ca salariati cu contract
de muncd. Nu am efectuat si acest studiu deoarece nu am avut datele necesare
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pentru a emite o ipoteza concretd bazatd pe un indicator cuantificabil. Din
studiul repartizarii studentilor catre universitatile de stat si cele particulare,
a rezultat o tendintd de scadere a numarului de studenti admisi in ambele
sisteme, ceva mai pregnant in sistemul particular, probabil datoritd lipsei
resurselor financiare, dar, mai ales, datoritd neatractivitatii pietei muncii.
Din analiza situatiei existente in oferta sistemului de Invatdmant pentru
absolventii de gimnaziu sau de liceu cu bacalaureat s-a constatat existenta
unui numar redus de piste de atractie, de exemplu, pentru absolventii de liceu
doar doud, scoala postliceald sau studii universitare de licentd. Comparat
aceasta situatie cu cea existenta in alte state din Uniunea Europeana, cu sistem
dezvoltat de invatamant in general si al celui universitar de licentd in special,
rezultd 3 oferta continudrii studiilor in Romania este redusi. in Germania,
Norvegia, Franta, Marea Britanie dupa absolvirea studiilor universitare exista
intre 9 si 11 piste pe care absolventii le pot urma. Ca oferta a sistemului de
invatamant universitar pentru absolventii de liceu cu studii de bacalaureat,
se constatd discrepanta intre oferta si cererea de locuri. Astfel, in 2016 din
totalul absolventilor de liceu care s-au inscris la examenul de bacalaureat,
97,065 au promovat examenul, iar 40,673 nu au trecut acest prag. Cifra
relativa de 70,47% dintre cei Inscrisi la bacalaureat care nu au promovat este
usor fetisizata deoarece n anul mentionat s-a inregistrat cel mai mic numar
de inscrisi la examenul de bacalaureat. O altd concluzie a rezultatelor slabe
obtinute la examenul de bacalaureat ar constitui-o, intr-o ordine stabilita
pe baza unui sondaj esantion de 1015 respondenti din clasele XI si XII,
urmatoarea situatie: modul de pregatire in timpul anilor de liceu ar fi de 71,8%
mentionatd de cei intervievati in cauza. Aceasta are la baza poate calitatea
invatamantului, a programelor de multe ori particularizate in functie de licee,
de regiuni. Un alt numar important de persoane intervievate, in procent de
44,9% au pus pe locul 2 dificultatea subiectelor. Desigur, nu am putut face o
analiza profunda, dar probabil ca dificultatea subiectelor apare mai pregnant,
atata timp cat exista tipuri diferite de manuale sau tematici pentru examenul de
bacalaureat, care se iau din asa-zisa ,,viatd reala” si nu din programele analitice
ale disciplinelor examinate la bacalaureat. O cauza suficient de importanta
o reprezinta dificultatea examenului de matematicd, stiintd exactd, pe care
trebuie sa o parcurga toti absolventii, nemaifiind vorba de specializarea sau
orientarea reald sau umanista. Credem ca pentru cei care au inclinatie pentru
studiile umaniste, examenul de matematica asa cum releva si procentul de
44,3% este nu dificil, ci devastator. Respondentii s-au referit si la modul in
care sunt formulate subiectele, ca o cauza esentiala mai ales in cazul in care
vorbim de licee din mediul rural, in care probabil ca programele de invatamant,
de pregitire a examenului de bacalaureat au fost diferite. Ultimele doua
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cauze, cu procente mai mici, se referd la metodele de supraveghere 25,9%,
sau dificultatea examenului de limba romana. Acesta din urma neputand
fi in nici un caz un factor esential pentru pierderea sansei de a promova
examenul de licentd. Pe baza sondajului (a esantionului analizat) rezultd
urmatoarele elemente care sunt demne de luat in consideratie, cand analizdm
ce trebuie facut pentru cresterea interesului absolventilor pentru invatamantul
universitar. 80% dintre absolventi cu bac, se inscriu la facultate imediat dupa
terminarea liceului, majoritatea neavand o orientare profesionala precisa, care
sa 1i ducd acolo unde au aptitudini, care le-ar da o sansa mai ridicata, de cele
mai multe ori rezumandu-se la costurile respective. Doar 35% dintre cei care
termina clasa a XI-a stiu exact la ce facultate/specialitate se vor inscrie, iar
60% dintre acestia se decid doar atunci cand au luat bac-ul si se ghideaza dupa
oferte, sugestiile unor colegi, sistemul de taxe si multe altele dintre acestea.
Pe total sistem de invatdmant universitar din Romania, doar 75%, ca procent
maxim promoveaza anul I, iar apoi in mod gradat acest procent se reduce
pana catre 60-65%, restul reprezentdnd-ul cei care abandoneazad cursurile
universitare sau sunt scosi pe baza de rezultate foarte slabe, sau imposibilitatea
continudrii platii taxelor din acest sistem. Din cele mentionate, rezulta ca ar
trebui intreprinse unele masuri care sa poata sa influenteze cresterea gradului
de atractivitate al invatamantului universitar. In primul rand se constati c
numarul cel mai mic de absolventi ai liceului, care se inscriu la examenul
de bacalaureat sau il promoveaza, provin din mediu rural. Acestia manifesta
reale deficiente, in ceea ce priveste nivelul de pregitire si nu au psihologia
unor rezultate bune care sa-i indemne pentru terminarea studiilor universitare.
O alta parte dintre acestia, sunt lipsiti de resursele financiare care i-ar putea
indrepta spre Tnvatamantul universitar. Autorii considera ca asistenta sociala,
psihologica, pedagogia Invatamantului, pregatirea disciplinelor Matematica,
Roména, Informatica in mediul rural, ar putea sd Tmbunatateasca nivelul de
pregatire. A doua sugestie am identificat-o in a impune un modul de practica
obligatorie in mediul rural la nivelul de institutiilor care au programe de
”Pedagogia invatamantului primar si prescolar” (25 de universitati), Asistenta
sociala (21 de universitati); Administratie publica (32 de universitati). Aici
practica nu existd, iar universitatile intr-un numar foarte mic se indreapta
catre liceele din provincie, pentru a practica ,,porti deschise”, pentru a practica
discutii cu corpul didactic si viitorii absolventi din clasele X, XI, XII. A treia
masura pe care o considerdm necesara ar fi o ajustare a ofertei universitare in
sfera specializarilor inovatoare de tehnologie, protectia mediului, economie
sustenabila creatoare de valoare addugata bruta, asa incat unele oferte, care
nici nu au cerere, sa fie comasate. Din punct de vedere al universitatilor cu
profil limitat probabil cé se va pune problema solutiondrii pe cale consortiala.
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Acestea sunt concluziile la care au ajuns autorii, pe baza datelor supuse
studiului.
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Abstract

In this article, the authors have proposed to consider a period of
time based on existing data system statistics, quantitative and qualitative
development of the activity in the university education system in Romania.

The premise was left in such a study is that, every year, producing
fewer high school graduates with a baccalaureate diploma. On the other
hand, all in a certain decline is recorded growth rates drop by more and more
university students. Another important element in the analysis of the university
is the fact that the labor market offers fewer opportunities for employment on
the profile of each program graduates of bachelor and master. The analysis is
based on the fact that in Romania there are a number of institutions of higher
education or 55 higher education in the state and 46 private higher education
institutions (37 universities and 9 foundations'). Analysis was done on several
criteria, namely: the number of candidates enrolled in universities accredited
or provisionally approved expressing a decline from year to year. Secondly,
it has pursued an analysis on key fundamental areas of undergraduate level
recorded in 2016/2017 academic year or other years of prior periods. Another
element of the analysis, it was the structure of graduates license key areas
during the 2014/2015, 2016/2017, which showed some progress. Number of
seats in the first year offered by government policies began to be increasingly
more fragile occupied by candidates who wish to undertake undergraduate
studies, and then the master. The authors focused on the present hierarchy state
and private higher education institutions by offering seats for the first year
and considered the situation according to Government Decision No 654/2016,
which is consistent with the structure for the academic year 2016- 2017. An
interesting element option presents candidates t o fill seats specializations
year at public institutions and private institutions. Of course, there is a certain
hierarchy, leaving the seats Free State (budget) and total paid-seats offered

1. Currently, in liquidation 6 university and two private foundations
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so higher education institutions and the private. We used a hierarchy of main
specializations based on the number of seats offered for the first year in public
and private institutions for the academic year 2016-2017 to show the specific
situation of the offer of seats in higher education and employment demand
in these seats with entrance exams to reveal the situation in our country. To
highlight more clearly what the situation is in connection to bid for seats in
2016-2017, the authors resorted to presenting EU Member hierarchy after
share of population with tertiary education in total employment for the age of
15-64 years. The data we used refers to 2015 for which data were comparable
for all European Union countries. An important element of it was the fact
that the structure of education in Romania is slightly narrower than in other
Eastern European countries. From this point of view in Romania there are
only two possibilities, namely that of high school or a school of arts and crafts
for secondary school graduates and for high school graduates only university
or post-secondary. Germany, as an example, offers a much larger number, in
both cases, reaching that offer high school graduates are nine such tracks.
Then, we referred to the fact that in Romania there is a high school dropout,
and to this end, we conducted a study during 2010-2015 on the degree and
level of inclusion in education of the population aged 15-18 years. In Romania,
enrollment rate decreased year by year, both in structure and in absolute
numbers. It is clear that a significant number of people aged 15-18 left out of
education. Embodying the available data were made presentations about the
school population aged 17 years, from birth, who were students enrolled in
education in 2014-2015 and evolution of the number of students promoted or
failed the baccalaureate during 2010-2016. In the study, the authors sought
to identify the causes that led to these results, much lower in terms of high
school graduates who were able to obtain high school diploma. Based on
the results presented, the authors attempted an expression of the number of
students from the offer for high school graduates with BAC between 2017-
2022. Not least was considered the correlation with the labor market and
settled share level and age group of 0-24 years in the total population in 1992,
2010 and 2016. At the end of this study, the authors allow some suggestions
on the basis of the causes identified in the social responsibility of universities
in rural areas, which can lead to a better access to general education and
university in Romania.

Key words: university, offer, student, study program, specialization,
license studies

JEL Classification: /27, 123
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Introduction

In this study, the authors focused on setting up the details of the offer of
higher education system in Romania, from concrete resources, candidates who
are high school graduates with a baccalaureate diploma. Summarizing, it started
from the structure of higher education system in Romania, related to structure the
number of seats for the first year on core areas. Then, the authors focused on the
analysis of the number of seats on the key areas in 2016/2017 than in 2014/2015
to reveal the general trend in this direction. Analyzes focused on state and private
universities ranking by number of seats offered. It went in depth, establishing a
ranking of specializations by the number of seats offered, finding the remains
outside the university system of a large number of graduates, especially those who
have failed to promote the baccalaureate exam. The context is a statistical analysis
on the system of pre-university ought to absorb those high school graduates and
provide them with training to be occupied for a job. Also, the question arises as to
reorganize after middle school dual training system which provides high school
graduates (vocational high schools) occupy seats in economy. In this context is
a comparison of the jobs offered at fairs organized nationally and fill them by
candidates that were presented to them. The explanation is simple, the structure
of graduates or those interested in filling a job is not the same, linked to the
jobs offered. In the study, the authors focused on a number of issues regarding
the structure of higher education system, uzitand recent data or academic year
2016-2017, then going to the system for higher education overall and by type
of ownership. Offer university is well presented and accompanied by tables and
graphs suggestive series data reveal that they themselves can draw conclusions
consistent with specializations ISCED 2013. Thus, they use the NIS data in 2014
showed that the concrete situation of graduates structure and so on. In some form
it was introduced and the number of seats depending on the situation of language
teaching and ownership in the academic year 2016-2017. It follows that there is
a significant number of students who have recourse to foreign language studies,
but after graduating from these studies do not converge license, did not go to
the labor market in Romania. To make sense of the authors performed the study
showed a hierarchy of higher educational institutions by offering the first year
of the 2016-2017 academic year, the institution and ownership. Going deep was
conducted a study on hierarchy first 30 majors for students who have gone public
and private institutions in the academic year 2016-2017. An interesting element
in the study authors it was ranking countries by percentage of population with
tertiary education in total employment in 2015. They were surveyed compared
to European Union member states, resulting in the end that Romania is far
away, with a rate of only 17.2% compared to the European average of 30.1%
or 43.2% Norway. To understand this decline in employment authors studied
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the structure of the education system in Romania compared to that existing in
other developed European countries, resulting clear that slopes towards which
high school graduates in Romania are only two compared states like Germany,
Norway, UK, France and others that offer at least 9 to 11 tracks that can gain
access to both secondary school graduates and high school graduates with
a baccalaureate diploma. A very important element of the analysis it was the
degree and level of education enrollment in school age population of 15-18 years.
Relative data shows a steady decline since at least 2010 to 2016, both in structure
and in absolute numbers. More important it is that the population in education
outside this age group 15-18 years increased year by year over the same period
from 2010 to 2015, reaching be 188 651 people in 2015. An important element
of the analysis was to establish the level school population aged 17 years, from
the age of 8 years 2013-2015. In this way the data are somewhat identical to the
earlier analysis indicating that we can not yet speak of element birth but that
a growing number of middle school or high school graduates remain outside
national education coverage. The end of the work to materialize the purpose of
analysis was focused on presenting the evolution of graduates passing and failing
baccalaureate during 2010-2016. It notes that in 2016, the graduates was 97 065
people, and those who have passed the 40.763. Under these circumstances, we
find another element that the number of graduates with Bachelor of Science or
Bachelor of Science with decreased year by year. An analysis of the graduation
rate during 2010-2016 is slightly fetishized as in 2011 and 2014 to a larger
number of high school graduates total number of those who have not passed
the graduation exam was higher. In 2015 and especially in 2016 the percentage
is high (70.47%), but because the number of passing and failing had a lower
total number of high school graduates respectively. Significant results obtained
from simulation and CAD software itself shows that there are some important
aspects that should be taken to try improving education at all levels in Romania.
As the endpoint of the study, the authors focused on the correlation with the
labor market, setting the level and share of the age group up of zero to 24 years
in total in three years significant relationship (1992, 2010 and 2016). The study
concludes with some proposals that would be likely to stimulate interest for the
general education from Romania and, not least, the interest graduates high school
with BAC diploma for university education.

Literature review
Algan, Cahuc and Shleifer (2013) are concerned about the practice of
teaching. The paper by Anghelache and Anghel (2016), Anghelache (2008),
Lilea, Biji, Vatui and Gogu (2008) describe how to apply the instruments of
economic statistics, Anghelache, Isaic-Maniu, Mitruf and Voineagu (2006a),

Revista Romana de Statistica - Supliment nr. 4/ 2017 171



Petrescu, Gogu, and Tucu (2015) are concerned about short-term analysis and
indicators devoted to them. Barrow, Markman and Rouse (2009) analyzes
the characteristics of computer assisted education. Duncan and Magnuson
(2013) are concerned about investment in preschool education system
component, Belfield, Nores, Barnett and Schweinhart (2006) performed a
cost-benefit analysis of such a type of program. Anghelache, Isaic-Maniu,
Mitrut and Voineagu (2006) describe apply statistical indicators to quantify
the phenomenon of poverty. Bettinger and Long (2010) assesses the impact
of cost reduction and the teaching staff the results of learners, Hoffmann and
Oreopoulos (2009) develops a similar theme, namely the relationship between
teacher quality and student performance. Jackson, Rockoff and Staiger (2014)
are concerned about human resources policies dedicated teachers.. Rothstein
(2015 considers policies to ensure quality teaching staff. Dillon and Smith
(2015) measured the impact academic correspondence between students
and colleagues. Goldin and Katz (2008) show the competition between the
development of the educational and technical progress. Brown, Jones, L.aRusso
and Aber (2010) have regard to considerations relating to increasing the quality
of' education. Cappelen, List, Samek and Tungodden (2016) studied the impact
of early education on social preferences. Jacob si Lefgren (2008) analyzes
the subjective assessment of performance in education. Rivkin, Hanushek,
and Kain (2005) addresses the issue through the teachers’ academic results.
Gogu and lucu (coord., 2015) is a documentary reference on the quality of
Romanian higher education system. Slavin, Lake, Chambers, Cheung and
Davis (2009) are concerned about a special educational programs. Doepke
and Zilibotti (2008) examines the choice of profession vis-a-vis the capitalist
spirit. Dearden, Goodman, Fitzsimons and Kaplan (2008) deals with the reform
of higher education funding system English. Giuliano (2007) assessing the
cultural origin of life in Western Europe. Carneiro, Costas and Parey (2013)
are concerned about the development of children and youth under the impact
of parental education and home environment. Cunha, Heckman, Lochner
and Masterov (2006) onsider interpretation of records on the lifelong skills.
Heckman, Pinto and Savelyev (2013) analyzes the impact of early education
on improving the results of the adult. Lemieux (2006) examines the correlation
between wage inequality and increasing post-secondary education. Papay and
Kraft (2015) evaluate some aspects of improving long-term teaching career.

Research methodology and data
Offer analysis of higher education system must start to source
candidates who want to study in these universities. In turn, high school
graduates with a baccalaureate diploma, resulting from students who attended
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high school and were enrolled in baccalaureate, which promoted him. In order
to obtain definite conclusions, it is necessary to analyze the whole education
system in Romania to identify the dropout throughout its pathway. In this
sense we present in table no. 1 the changes in the number of graduates who
passed the baccalaureate in the period 2010-2016.

Table 1. The number of graduates with baccalaureate during 2010-2016

Year Graduates promoted BAC
2010 163.545
2011 111.932
2012 104.752
2013 114.652
2014 104.229
2015 119.840
2016 97.065

Source: Calculations by https://www.edu.ro/ accessed 2014-2017

Synthetic table shows that the number of graduates who have passed
the examination baccalaureate declined, reaching in 2016 to 97,065 people.
There is an increase in 2013 and 2015, compared to previous year.

The structure and composition of the University education system in the
academic year 2016-2017

The structure of university education system includes, in current
academic year, 6 key areas, with 36 branches of science, 77 areas of master
/ doctorate, 85 domains license 368 programs of undergraduate studies, of
which 23 with figure tuition zero in 2016, of which 65 majors with teaching in
a foreign language. In the academic year 2016/2017, the maximum capacity
is 210 588 school students in the first year, of which 11,200 are seats to
undergraduate programs in foreign languages (English, French, German). The
synthesis of the above is represented in the graphic diagram of Fig. 1.
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The structure and composition of the university education system,
academic year 2016/2017

Fig. 1
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Source: Processing ARACIS by GD. 376/2016 and GD. 654/2016

National system of undergraduate education, the total included 111
undergraduate educational institutions (some of them no longer in current
assets).

Universities include 516 universities with undergraduate study
programs in 2640, of which 141 teaching in languages of international
circulation.

In terms of forms of ownership, the national undergraduate studies
comprises 55 state universities and 46 private. Of the 367 existing universities
are public universities and 149 private ones, with 2183 state study programs
and 457 private universities. State universities are tuition capacity of 80.75%
and 19.25% in the private. In the graphic diagram of Fig. 2 summarizes the
above presented figures.
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Composition higher education system overall and by type of ownership,
academic year 2016/2017

Fig. 2
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Offer structure university in the academic year 2016/2017

In the overall analysis for Undergraduate university offer start from
schooling capacity of the national university.

In this regard, it is significant demand on core areas as well as the
two forms of property. In this sense, the six key areas in state universities
first and second placed right engineering sciences (31%) and social sciences
(35%), human sciences and the arts follows (13%), mathematics and natural
sciences (9%), biological and biomedical sciences (9%). Sport science and
physical education classes only 3% of total supply. Private universities
offer undergraduate studies seats in the largest share of social sciences (law,
economics) 80%. The other key areas have a reduced offer between 2% (sport
science and physical education) and 6% (on par engineering sciences with
humanities and arts).

The structure diagrams, Figure 3 are summarized data on the offer
structure on key areas and ownership. By ownership total offer of public
universities is 170 053 seats, and those deprived of 40.535 seats.
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Structure university offer on key areas, license level, by forms of
ownership, the academic year 2016/2017
Fig. 3
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The structure of the core areas undergraduate university in the
academic year 2016/2017 are as follows: social sciences accounted for 44%
and 26% engineering, which means 70% of the core areas. Regarding science
engineering they are divided into several specializations very important such as
mechanical engineering 6% Telecommunications 3% Electronic Engineering
3%, civil engineering 2%, transport engineering a percentage, and geology and
gas 1% . It thus appears that is quite contracted level of engineering sciences
industry as the national economy and development, research and others, does
not have the scope that has had many years ago.
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Structure university offer on key areas, license level, academic year
2016/2017
Fig 4
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Another analysis was the structure of graduate and undergraduate
specializations groups according to ISCED 2013 2014. From this point of
view we see that in engineering sciences graduates accounted for 27% of
the total, and of these 17% have completed specialization engineering in the
processing and construction. Of course in this structural diagram of graduates
license, administrative affairs and as represented 31%. It is another important
aspect, namely that the total offer of seats in undergraduate education, for 210
588 seats, recorded only 85 028 graduates, which is only 40.38% recovery by
graduation job offers available. In this direction, we find two explanations, the
first would be that neither the occupation of seats not reached maximum bid,
and in time percentage out of the system of university degree (we can say to
abandon university) was about 37 %.

Next, Figure 5 shows the situation bachelor graduates by groups of
specialty International Standard Classification of Education (ISCED) in 2013.
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Licence graduates structure on specializations groups

ISCED 2013, in 2014 year
Fig. 5
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In connection with the dynamics of the number of seats offered for

cycle license key areas in the academic year 2016/2017 to 20014/2015 observe
certain changes in the sense that the engineering sciences, sport science and
physical education as well as biological and biomedical sciences recorded

increases.
On the other we find that there are some reductions in the number of

seats offered. We consider here the social sciences, the number was lower by
7%, mathematics and natural sciences 4%.

The total maximum number of students that can be enrolled license

decreased by 4899 jobs in the year 2016/2017 to 20014/2015 which is a
reduction of 2%. The synthetic data are in Table 2.
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The dynamics of the number of seats the first year license cycle
fundamental domains in 2016/2017 to 2014/2015

Table 2
Academic year 2014- Changes in
C Academic year 2016-2017 2016 to 2014
ode Fundamental 2015 Abs 7
3 . 0
DL domains DFD ¢ ¢ 1S Total  1Sof IS Total 115 Total Total
the state private IIS  the state private IS 1IS
Mathematics
10 and Natural 16382 1810 18.192 15857 1465 17.322 -870 -4,8
Sciences
20 JEPCCUNE 51263 2430 53.693 53388 2495 55883 2190 41
ciences
Biological and
30 Biomedical 14320 980 15.300 14730 1120 15.850 550 3,6
Sciences

40 Social Sciences 62450 37515 99.965 60127 32075 92.202 -7763 -7,8

50 ?rltlflaniﬁes and 50040 2725 23.665 21834 2555 24389 724 3,1

Sport Science
60 and Physical 3737 925  4.662 4117 825 4.942 280 6,0
Education
Total maximum
number of students
that can be enrolled
license

Source: Processing ARACIS by GD. 376/2016 and GD. 654/2016

169092 46.385 215477 170053 40535 210588 -4889 -2,3

Interesting is the analysis and from another point of view, namely, that
the number of undergraduate programs by ownership, by duration of study,
type of education in the academic year 2016/2017.

In this regard we find that the number of study programs at institutions
of higher education state was 3, 4, 5 or 6 years, ie a total of 2 183 degree
programs and university education, particularly all these programs was 456.

In total, the number of undergraduate programs in Romania was 2640.
The structure and the number is shown below, Table no. 3 and Table no. 4.

Number of licensed programs on ownership by duration of study / type
of education in the academic year 2016/2017

Table 3
Duration of license programs
Indicator Property form studies (years) Total
3 years 4 years 5years 6 years
Number of study 1IS of the state 1227 884 17 55 2183
programmes IIS private 358 88 2 9 457
TOTAL programs 972 19 64 2640

Source: Processing by GD. 376/2016 and GD. 654/2016
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Number of licensed programs on property form by form of education in
the academic year 2016/2017

Table 4
Indicator Property form Form of education Total
IF IFR ID
Number of study IIS of the state 1960 61 162 2183
programmes 1IS private 362 57 38 457
TOTAL programs 118 200 2640

Source: Processing by: GD. 376/2016 and GD. 654/2016

The number of forms of education programs in the academic year
2016/2017 was as follows: at state universities, school attendance-1660
program, extramural education or part-time - 61 distance learning programs
and 162 programs totally 2183 programs.

At private universities seats education frequency was 362 programs at
57-time education, and distance learning 38, total 457 programs.

Situation number of seats in the first year after tuition, by ownership
reflected in the table. 4 shows that, generally, and the private and the state are
only part-time education and comprise a number of seats that unfortunately
will never come to be guarantees employment jobs in the national economy,
because they by how they acquired their knowledge of the curriculum, but
ability to speak in foreign languages, choose to go in that direction.

Remember that private education are only 990 seats in languages. The
data are concentrated in the Table. 4.

The number of first year seats after teaching language, property form,
in the academic year 2016/2017

Table 5
Property form
Indicator Teaching language IISS t(;t; ethe IS private Total SIS

Romanian 156.433 39.545 195.978
Maximum number of English 7.925 805 8.730
students that can be French 1.435 40 1.475
enrolled in the first year German 1.015 0 1.015
Hungarian 3.245 145 3.390

TOTAL license seats 170.053 40.535 210.588

Source: Processing by: GD. 376/2016 and GD. 654/2016

Another aspect of the analysis is the hierarchy of the universities the
number of seats that they offered in the academic year 2016/2017.

In public education, the first place lies Babes-Bolyai University of Cluj-
Napoca with an offer of 18 336 seats, followed by the University of Bucharest
with 11 291 seats and Alexandru Ioan Cuza University with 9445 seats.
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Here, the first three universities that offer a very large share of seats
for those who wish to graduate university courses.

The last three seats are occupied, in order from bottom to top Constantin
Brancusi University of Targu-Jiu 1,770 jobs, University of Medicine Iuliu
Hatieganu Cluj-Napoca with 1,775 seats and the University of Medicine and
Pharmacy G. D. Popa lasi with 2,000 seats. These data are summarized in Fig. 6.

In private education, the top three in terms of offer lies Spiru Haret
University in Bucharest with 7,465 seats, Dimitrie Cantemir University in
Bucharest - 4,465 seats and Romanian-American University in Bucharest

with 3,125 seats.

The last three seats are occupied by Pentecostal Theological Institute
in Bucharest with 50 seats, the Protestant Theological Institute of Cluj-Napoca
- 50 seats and the Baptist Theological Institute in Bucharest with 75 seats.

We find that in this graph, the number 7, included 38 private
institutions, which together offer a total of 40 535 seats offered to students

who wish to enter the first year.

The hierarchy of state higher educational institutions by offering seats
in the first year, academic year 2016/2017
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The hierarchy of private higher educational institutions by offering seats
in the first year, academic year 2016/2017
Fig. 7
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Analysis hierarchy first 30 majors after seats in first-year public
and private institutions in Romania, it is important to establish the primary
specializations after seats offered for the first year of university institutions
in Romania for the academic year 2016/2017. Of course, in this direction,
taking into account the number of seats offered and labor market needs, we
can determine how these deals are correlated with the market requirement.
It appears that the state university of the first three seats were located
Specialization Law with 6215 seats, modern language and literature with
5.621 seats, Accounting and Management Information Systems with 4485
seats. The last three seats s are specializations Agriculture with 1,345 seats,
Engineering and Management in Public Alimentation and Agritourism - 1,350
seats and 1,390 seats pharmacy. Of course, provided seats are likely in close
correlation with what each university found, from the ability they have to
prepare specialists in the respective fields.
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Hierarchy first 30 seats majors after year, in state institutions, the
academic year 2016-2017

Fig. 8
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Regarding the ranking top 30 majors after seats offered in the first
year of private institutions for the academic year 2016/2017 we find the
following situation: Right here, a number roughly equal to that provided by
state institutions, ranks first with 6,160 seats. Banking and Finance are 4.130
seats, Accounting and Management Information Systems with 4045 seats. The
last three seats in private education are ranked Ecology and Environmental
Protection - 230 seats History - 240 seats and Applied Modern Languages -
250 seats. Overall, the majors, particularly university offers 40 535 seats.
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Hierarchy first 30 majors as number of seats in the first year in private

institutions, academic year 2016-2017
Fig. 9
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In Fig. 10 am focused first 25 majors of the total 368 seats offered
majors after the first year, by type of ownership in the academic year2016/2017.
We find that, in principle, in this hierarchy comprising the following structure
of the first three seats, which is somewhat identical. Right - private and
state total - 12 375 seats offered by 38 universities. No. 2 is Accounting and
Management Information Systems with 8530 seats offered by 43 public and
private universities. 3rd Finance and Banking with 7940 seats offered by 42
public and private universities. The last three seats are occupied by Building
Technology and Machinery - 1,781 seats Journalism - 1,794 seats and
Business Administration - 1,850 seats. I mentioned the number of universities
involved in offering these seats because they are insignificant compared to the
total of the first three. In Fig. 10 am plotted both ownership structure and the
specialization programs and specializations that are in the Top 25.
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Top 25 of 368 specializations by the number of seats in the first year, by
ownership, academic year 2016/2017

Fig. 10
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We are tempted to consider how the population has tertiary education
and is found in the total workforce aged 15 to 64 years. I took our years
comparable, for which we have data from all 28 Member States of the
European Union, which we presented in Figure No. 11.

Average population with tertiary education in total EU-28 was 30.1%.
The first places are occupied Norway 43.2%, Ireland 42.8% and Finland by
42.7%. Coincidentally or not, the last three places are occupied by Turkey
with 16.6%, Romania 17.2% and surprisingly, Italy 17.6%.

The data analyzed are taken by Eurostat showed that the situation
of countries in this regard, classified is. Compared to 2014, we find that the
EU share has increased from 29.3% to 31%, ie an increase of 1.7% and in
Romania increased from 15.9% to 17.2% ie 1 ,3%.

We note that Romania is still far away from that is the university
education system in Romania, to cover these gaps with the States which are
better placed. The causes may be different, but appropriate to deal with them
now.
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EU Member hierarchy after share of population with tertiary education
(ISCED 5-8), in the total labor force (15-64), 2015%
Fig 11
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Trying to explain the structure of higher education in Romania, I left
the tracks that you can have general school graduates, high school or other
jobs and then high school graduates with baccalaureate for the future. From
this point of view, according to data from Figure 12 that Romania attaches
high school graduates only two tracks, namely school, college or university.
Compared with Germany, we find that we are very far, given that in this
country there are at least nine tracks. Other countries that are at the pinnacle
of university offers as a large number of tracks for graduates of secondary
and elementary school and then high school - with or without baccalaureate
baccalaureate - they offer, which is superior to Romania opportunities. That
is why the reintroduction of dual education will create an additional track.
Regarding the possibility that secondary school graduates can go to high
technical profile covering a range of professions and being closer to the job
offer that presents Romania.
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The structure of the education system
in Romania and Germany

Fig. 12
Romania
& <l_ ". :ﬁ - = R-= = - B3 & L
Swit e VIS IS IS IS TSI IIA
2 e
Germania

Sursa: http://eacea.ec.europa.eu/education/eurydice

Based on that we ordered and made some calculations that the degree
and level of inclusion in education of the population in the age group 15-18
years developed negatively every year from 2010 to 2015. Thus, if in 2010
the share of these persons included in education represent 86.2% of the total
population in 2015 reached 78.2% and the trend is downwards. Important
seems, the population outside the education aged 15-18. Thus, in 2010, 123
483 people were included in educational work in 2015 their number reached
188 651 people. This shows an alarming development which should somehow
be stopped, that decline does not increase. Because the number of people
remaining outside the education system identify people without occupation,
people somewhat slightly unprepared, not tell them semi-literate. (Table no. 6)
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The degree and level of coverage in education of school age population
15-18 years
Table 6

Indicator 2010 2011 2012 2013 2014 2015
Rate of enrollment in education
to the school age population 86,2%  84,2%  82,2% 81,4% 80,1% 78,2 %

15-18 years
Resident population aged 15-18

years

894.806 886.498 878.432 872.230 863.591 865.371

Population aged 15-18 included

. . 771.323 746.431 722.071 709.995 691.736 676.720
in education

Population aged 15-18 outside

. 123.483 140.067 156.361 162.235 171.855 188.651
education

Source: Calculations by: http://statistici.insse.ro/shop INS Tempo Online accessed February 2017

Another analysis according to the data in Fig. 13, was focused on
determining the level of the school population aged 17 years at birth, which in
2013-2015 were included or not in a form of education

In Fig. 13 I felt in 2013, 2014 and 2015 the number of people who
were born within that brings the age of 17 years, ie 1995-2004, 1996-2005,
1997-2006. Under Fig. 13, we presented for the years considered, the number
of live births which I took then plotting and school population of eight years
taken as this graphic.

What we see? The number of live births in the period under review
remained somewhat constant, so it can not be reduced.

The number of live births and the age of eight years represents 85%
of persons treated. Further, the percentage of people who attended was 75% of
the total, and the population reached the age of 17 years and included in high
school was 65%. The share of people who were high school to the number of
persons aged 8 years was 55%.

And last but not least, we find that high school graduates with
baccalaureate exam were on average in the three years, 45%. Here, then,
that this trend by age is, is a great loss in people who remain unemployed in
mainstream education to secondary school level.
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Level of school age population 17 years from birth to 8 years
(as students) from 2013-2015

Fig. 13
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We will present the evolution of graduates passing and failing
baccalaureate during 2010-2016. In Fig. 14, the graph shows three dates.

Evolution graduates passing and failing baccalaureate during 2010-2016
Fig. 14
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Source: Calculations by https://www.edu.ro/ accessed 2014-2017

All people who were able to enter higher education followed a slightly
downward trend, with two inflections in the years 2013 and 2015.

In the year 2016 the total number of high school graduates was 97 065
with BAC and graduates who have passed the baccalaureate 40.673.
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Separately, we presented the structure, the percentage recorded in the
baccalaureate pass rate. It appears that in 2011, in 2012 the percentage was
very low and then increased slightly in the years 2014, 2015 and 2016.

The evolution of these data is influenced by the different number of
those enrolled in high school courses that have reached the stage of graduation
by weight between those who have passed the qualifying baccalaureate total
population reached this level.

We then took on a broader analysis of the evolution of the current
class graduates with passing and failing baccalaureate, but in a longer period,
2004-2016. The data are presented in Fig. 15.

The evolution of the current class graduates passing and failing
baccalaureate during 2004-2016

Fig. 15
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We find the same trend, the number of graduates from the class of the
current decreases, the number of students who pass the baccalaureate decreased
and the number of graduates with BAC also decreases. The number of high
school graduates who were enrolled in baccalaureate increase due to the fact
that in many schools to have a degree of promotion may enhance teachers
recommend students with poor preparation to not longer subscribe to BAC.

Explanations can be given in promoting the baccalaureate could be
summarized survey that I made on a sample of 1015 respondents. The first is
how to prepare unsatisfactory high school years - 71.8%. The second issue is the
difficulty subjects - 44.95% of respondents then difficult math - 44.3%. In fact,
it appears that most of those who have earned a baccalaureate had problems
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with math exam. Perhaps, in accordance with the regulations for obtaining her
baccalaureate and this can obtain their baccalaureate exam sessions following.
Other causes that led poor results, remember and how topics are formulated,
supervision models or in a lesser extent, the difficulty Romanian language
examination (4.6%). This last question consider it insignificant and rather based
on the total preparation inappropriate candidates. It also noted that during high
school, those who are situated in rural areas have the worst results, influenced
on the one hand the quality of teachers, and on the other hand, low interest of
high school students in the study and their willingness to after high school,
most content to obtain a bachelor’s 8th grade, then do not continue.

How do you explain poor results in simulation / BAC?
Fig. 16
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If we were to analyze the profile we have students fresh graduates
BAC and how they are turning to high school have set the following: more
than 80% of high school graduates enroll in college immediately after high
school. However, only 35% know perfectly well from class XI to the faculty
or specialization will score. A significant number, 60% of those who choose
to attend university decide just when promoting baccalaureate and is guided
by the offer which seems more convenient, in the opinion of some colleagues
opting already the size of fees charged public or private universities. Important
is also another factor, namely that of the total of enrolled freshmen promotes
only 75%, so there is a loss in the first year of 25%.
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Profile new student - graduate of BAC

Fig. 17
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To give relevance mentioned new student profile and estimating the
number of graduate students during 2017-2022. From Figure 18 it follows that
from 2017 to 2022 the number will be low. Thus, in the academic year 2017/2018
will meet 71.848 eager to attend high school, reaching 66 321 in 2021/2022 only
interested in the offer which present higher education institutions in Romania.
This is a delicate signal, and may have reverb on how universities manage to cover
the offers they have. Perhaps the revaluation process performed by ARACIS and
decisions taken by the Ministry of National Education will meet and a gradual
reduction in the number of seats that can offer all universities together or separately.
You may disappear some majors, programs that are not yet attractive and increase
the number of those specializations that are more attractive.

Estimating the number of students - fresh
high school graduates BAC 2017-2022 period

Fig. 18
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One last point that we had in mind was to try a correlation of the
number of university graduates in the labor market and we discussed three
issues: Romania’s population, the population aged 0-24 years and the share of
population aged 0-24 years with studies in total. Fig. 19 is relevant and gives
precise indications on these developments. We find that Romania’s population
will decrease from 23.14316 million people in 1992-19760314 inhabitants
in 2016. The population aged 0-24 years s reduced the absolute numbers
of 9,318,243 people 1992-5227716 people in 2016. their share in the total
population is reduced from 40.3% in 1992 to 26.5% in 2016. the data are
summarized in Figure number 19.

The correlation with the labor market
The level and the age group share 0-24 years in total population in 1992,
2010 and 2016
Fig. 19
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Conclusion

This article leads to some clear conclusions. First, there is a permanent
decline of employment of persons aged education, starting right from
kindergarten in the total school population. Of course the main objective being
the assessment system offering higher education for high school graduates,
a wide space of this work was awarded this analysis. Based on hierarchies
of higher education institutions, the number of seats offered, ownership or
after undergraduate study programs that have each institution, resulting in a
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complex situation. First, there are institutions of higher education system that
have programs that are available for a limited number of candidates, probably
due to the mismatch in the labor market, or lack guidance for graduates.
Studying the hierarchy main specialization, the number of seats offered by
institutions of higher education and the number of seats occupied during
the academic year 2016-2017 there is some significant issues. First, some
programs such as the Law for example, has the largest number of seats offered,
and the largest number of seats occupied, although the structure of graduates
who go into employment percentage is lower. There can be no explanation in
that activity programs of Law graduates can achieve on their own, without
registering as employees with an employment contract. We have not done
and this study because we did not have the data necessary to issue a specific
hypothesis based on a quantified indicator. From studying the distribution
of students by state universities and private resulted in a downward trend in
the number of students admitted in both systems, a stronger private system,
probably due to lack of financial resources, but mostly due to negative appeal
labor market. Analyzing the current situation in the educational system offer
secondary or high school graduates with baccalaureate was established that
a small number of tracks of interest, for example, for high school graduates
only two post-secondary school or undergraduate studies. Compared with
the existing situation in other EU countries with developed education
system in general and the undergraduate in particular that offer continuing
education in Romania is reduced. In Germany, Norway, France, UK After
graduation between 9:11 track that graduates can follow. That offer education
in universities for high school graduates with a baccalaureate degree, there
is discrepancy between offer and demand for seats. Thus, in 2016 the total
high school graduates were enrolled in baccalaureate, 97 065 passed the
exam, and 40 673 did not pass the threshold. The figure relative to 70.47%
of those enrolled in high school who did not pass easily fetishized because
that year was recorded the lowest number of registered baccalaureate. Another
conclusion of the poor results obtained baccalaureate might constitute, in an
order determined based on a survey sample of 1015 respondents from class
XI and XII, the following situation: how to prepare during her high school
years would be 71 8% of respondents concerned mentioned. This is based on
the quality of education can, programs often tailored to the high schools of the
region. Another significant number of respondents, the percentage of 44.9%
placed 2nd difficulty topics. Of course, I could not do a thorough analysis, but
probably difficult issues appears stronger as long as there are different types
of books or topics for baccalaureate, which are taken from the so-called ,,real
life” and not syllabi of the subjects examined evaluated. An important issue
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is the difficulty enough math, exact science, you must move all graduates, no
longer mean training or real or humanistic orientation. We believe that those
who have inclination for human studies, math reveals as percentage of 44.3%
is not difficult, but devastating. Respondents also discussed how issues are
raised as a key issue especially if we are talking high schools in rural areas,
which probably curricula, training of baccalaureate were different. The last two
cases, with smaller percentages refer to the methods for monitoring 25.9%, or
difficulty in Romanian language examination. The latter may in any case an
essential factor for loss of opportunity to license exam. Based on the survey
(sample analyzed) results the following are worthy of consideration when
looking at what needs to be done to increase interest for university graduates.
80% of graduates Ferry, enroll in college immediately after high school, most
having a professional orientation accurate to take them where they have skills
that would give them better chances, most often comes down the respective
costs. Only 35% of those who finished eleventh grade to know exactly what
faculty / specialty will enroll and 60% of them only decide when they took the
ferry site and is guided by the proposals, suggestions of fellow system tax and
more of them. The entire system of higher education in Romania, only 75%,
the maximum rate promotes year, and then gradually reduce this percentage
up to 60-65%, the rest being the ones who abandon university courses or
removed based results very weak, or unable to continue the payment of fees
in this system. From the above, that should be taken some measures which
can influence increasing the attractiveness of higher education. First there is
the lowest number of high school graduates who enroll in baccalaureate or
promote, from rural areas. They show real weaknesses in terms of preparedness
and psychology have good results to urge them for university studies. Another
part of them, lack of financial resources and could turn to higher education.
They think that social, psychological, educational pedagogy, preparation
mathematics, Romanian, Informatics in the countryside, could improve the
training. The second suggestion that we have identified is to impose a practice
mode required in rural areas at the level of institutions that have programs
,Pedagogy education and preschool” (25 universities), Social Work (21
universities); Public administration (32 universities). This practice does not
exist and universities in a very small number are turning to high schools in the
province to practice ,,open doors” to practice discussions with the teachers and
future graduates of classes X, XI, XII. The third measure which we consider
necessary as an adjustment to university offer specializations in the field
of innovative technology, environmental protection, sustainable economy
creative gross value added, so some deals that did not even request to be
merged. In terms of universities with limited profile will probably be the way
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to resolving consortionald. These are the conclusions reached by the authors,
based on data surveyed.
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