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Abstract 
 
One of the major management problems is represented by substantiating decisions, given the fact that 
there is no sufficient amount of statistical information. In these situations, one can successfully use a 
simple and rapid method of analysis and forecasting, such as the method of decision trees. 
This paper intends to present the technical and methodological aspects of this method in the forecasting 
activity and its applicability through a case study, following the example of Petroleum-Gas University of 
Ploieşti. The study points out that in the case of Petroleum-Gas University of Ploieşti, in order to future 
increase the total incomes, it is necessary to establish measures that are essentially aimed towards 
incomes obtained from own resources. 
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Introduction 

 

The method of decision trees (relevant) is a quality analysis and forecasting method, most 
frequently used in technology. The construction and use of decision trees based on statistical 
data is already a matured discipline as its characteristics, weak points and strong points being 
well known. 

Statisticians attributed authorship of this field to Morgan and Sonquist1 who were the first to use 
decision trees in analysis and prediction. Given the simplicity, but also the advantages of this 
method of qualitative forecasting, many experts were concerned about the expansion of its 
scope (Morgan et Messenger2, Quinlan3, Breiman4 etc.). 

                                                 
1 M o r g a n ,  J . ,  S o n q u i s t ,  J ., Problems in the analysis of survey data and a proposal, Journal of 
the American Statistical Assocation, vol. 58., nr. 302/1963, pp. 415-435. 
2 M o r g a n ,  J . ,  M e s s e n g e r ,  R ., THAID-a sequential analysis program for the analysis of 
nominal scale dependent variables, Survey Research Center, University of Michigan, Michigan, 1973, 
pp. 1-35. 
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More recent approaches of the decision tress method were aimed at informatics treatment of 
algorithms (Hastic5, Rakotomolala6 etc.). 

The decision trees method is considered a qualitative method of analysis and forecasting 
because for implementing it requires a small amount of statistical information. It is considered a 
qualitative and subjective method of forecasting because both its main goal and ways and means 
of action (secondary goal) are accomplished based on the experience and intuition of decision 
factors. Even in determining the importance coefficients of the ways and means of action, the 
subjective factor is predominant. 

In the last years, the decision trees method has started to be frequently applied also in 
substantiating decisions in the social economical field.  

After an overview of the steps of this method, we will concretize the theoretical aspects through 
a case study, namely the forecasting of incomes of Petroleum-Gas University of Ploieşti. 

 
Methodological and Technical Aspects regarding the Decision Tree 
Method 

 

This method, most frequently used in technology, is based on the theory of decision trees. The 
method consists in the arborescent representing of steps and factors involved in achieving a 
predetermined goal, measuring the contribution of ways and means of implementation. 

Forecasting through this method implies running through the following stages: 

o Establishing the structure of the graph by ordering its elements: 
• the pursued objective (O); 
• the ways to follow (Ci); 
• the means of action corresponding to these ways (Mij). 

o Establishing the links between the system’s components and their intensity degree, under 
the aspect of importance coefficients, which represent the weight of influences. 

These importance coefficients are established as optional parameters, based on the critical 
analysis of previous evolutions or by comparing to similar national or abroad experiences. 

Thus, if O is the pursued objective, Ci are the ways to follow and Mij are the means of 
accomplishment, the way’s importance coefficients can be noted by qi, (i=1,…,n), which meet 
the relation: 
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=
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n

ni
i qcuq           (1) 

Similarly, for the means of actions (Mij), the importance coefficients (aij), constitute a set of 
weights whose sum is equal to 1 for each way: 

 
a11 + a12 + … + a1m = 1 

     a21 + a22 + … + a2m = 1             (2) 
                                                                                                                                               
3 Q u i n l a n ,  R., Generating production rules from decision trees, IJCAI’87 Proceedings of the 10th 
international joint conference on Artificial Intelligence, vol. 1, 1987, pp. 304-307. 
4 B r e i m a n ,  L., Bagging Predictors, Machine Learning, 24, Kluwer Academic Publishers, Boston, 

1996, pp.123-140. 
5 H a s t i e ,  T .  T i b s h i r a n i ,  R . ,  F r i e d m a n ,  J ., The elements of statistical learning, Data 

mining, Inference and Prediction, Springer Series in Statistics, Second edition, 2009, pp. 305-313 
6 R a k o t o m a l a l a ,  R., Arbres de decision, Revue MODULAD, no.33, Paris, 2005, pp.163-187 
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. . . .       
an1 + an2 + … + anm = 1 

          (3) 

where n,i 1= ; m,j 1=    

Based on the previously presented elements, the following graph7 is obtained (Figure 1):  

Fig.1 The structure of the decision tree 

Finally, a matrix table for establishing notes of relevance is attached to the relevance tree: 

The relevance notes (pij) indicate the direct contribution of means to achieving the pursued 
objective, their sum being equal to 1: 

                     (4) 

i = 1,…,n  j = 1,…,m 

thus:  

               (5) 
 

According to the relevance notes we establish the priority order in resources allocation and 
efforts distribution. 

Using the Method of Decision Trees for Forecasting Incomes of 
Petroleum-Gas University of Ploieşti 

Increasing incomes represents one of the main objectives in managing financial resources by 
any university, with direct implications on the quality of the educational process. 

In the economic-financial crisis context, manifesting itself in the last 5-6 years in Romania, the 
Petroleum-Gas University of Ploieşti, like many universities in the country, had to take a series 
of measures to ensure the economic-financial equilibrium. 

Obviously this goal of increasing incomes should represent even for the following period (5-10 
years) one of the main objectives of the university’s strategy. 

                                                 
7 L a z ă r , C., L a z ă r , M., Previziune Economică şi Financiară. Teorie şi Aplicaţii, CORINT Publishing 

House, Bucharest, 2014, pp.137-138. 

O 

C1 C2 Cn 

M11 M12 M1m M21 M22 M2m Mn1 Mn2 Mnm 

q1 q2 qn 
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For establishing ways and means of action, necessary to achieve this major objective, we 
consider that the method of the decision trees can be used. 

As previously mentioned, in order to apply this method, first of all it is necessary for the main 
goal to be established, which in this case it is represented by “increasing the university’s 
incomes”. 

In order to establish the ways of action (secondary objectives), we begin with the analysis and 
structure of the univeristy’s incomes from a previous period (table 1). The analysis represents 
the mandatory approach to accomplish any forecasts and implies the use of suggestive 
indicators and specific statistical methods8. 
Table 1. The evolution of the level and structure of the incomes of Petroleum-Gas University of Ploieşti 

between 2011 and 2014 
2011 2012 2013 2014 Incomes thou. lei % thou. lei % thou. lei % thou. lei % 

Total incomes 40681.8 100.0 36777.4 100.0 37906.7 100.0 37897.3 100.0 
• Budgetary 

allocations 21887.1 53.8 18670.4 50.8 19270.2 50.8 20054.1 52.9 

• Own incomes 18794.7 46.2 18107.0 49.2 18636.5 49.2 17843.2 47.1 
- tuition fees 14430.3 35.5 15288.8 41.6 15675.7 41.4 16055.9 42.4 
- scientific research 3189.9 7.8 1950.2 5.3 1541.8 4.1 1445.6 3.8 
- other incomes 1174.5 2.9 868.0 2.3 1419.0 3.7 341.7 0.9 

Data sources: The data are calculated based on the information from Budgetary Execution of the 
Petroleum-Gas University, for years 2011, 2012, 2013 and 2014, http://www.upg-
Ploieşti.ro/management_institutional/documente_de_interes_public/sursele_financiare__bugetul_si_bilant
ul_contabil.html  

As it results from Table 1, the total income of Petroleum - Gas University of Ploieşti in 2014 
was worth 37.9 million lei, 2.8 million lower than in 2011. In nominal terms, this decrease 
represents a reduction in incomes by nearly 7%. Taking into account the inflation (in 2014 
compared with 2011, prices rose by 8.60%), the real dynamics of university’s incomes is 85.8%, 
meaning that they decreased by approximately 14%. 

Analysing the evolution of the main sources of incomes through the light of real dynamics, we 
find different trends both in meaning, as well as intensity. 

Thus, the incomes from budgetary allocations decreased in 2014 compared to 2011 by 15.6% 
and revenues from own sources, by 12.6%. 

In the case of own incomes, although there was an increase in incomes from tuition fees by 
2.5%, the other two components dropped, thus the incomes from other sources (rentals, 
sponsorships, etc.) dropped by 73.2% and those resulted from scientific research, by 
approximately 60 % 

From a structural point of view, table 1, but especially Figure 1, suggestively highlights the 
contribution of each source to the formation of the university’s incomes. 

Being a state university, obviously the most important part of incomes in the analysed period 
was achieved through budget allocations, which accounted for over 50%. Compared to 2011, in 
the following years their share has been reduced, which resulted, as stated above, to the actual 
decrease of their level, by approximately 15%. 

Given these circumstances, but taking into account the level of inflation, the university 
increased tuition fees, therefore the share of total incomes increased from 35.5% in 2011 to 

                                                 
8 L a z ă r , M., L a z ă r , C., Analiză Statistico - Economică, Economic Publishing House, Bucharest, 
2012, pp.165 
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42.4% in 2014. Also there has been proceeded in attracting incomes from other sources, which 
resulted in an increasing of their contribution to the total revenues, from 2.9% in 2011 to 3.7% 
in 2013. Unfortunately, in 2014 their level was drastically reduced, their share of total incomes 
was less than 1%. 

Budgetary 
allocations

53.8%

Tuition fees
35.5%

Scientific research
7.8%

Other incomes
2.9%

 
2011 

Budgetary 
allocations

52.9%

Tuition fees
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Scientific research
3.8%

Other incomes
0.9%

 
2014 

 
Fig. 2. The structure by sources of the incomes of the Petroleum-Gas University of Ploieşti  

in  2011 and 2014 
Data sources: The data are calculated based on the information from Budgetary Execution of the 
Petroleum-Gas University, for years 2011, 2012, 2013 and 2014, http://www.upg-
Ploieşti.ro/management_institutional/documente_de_interes_public/sursele_financiare__bugetul_si_bilant
ul_contabil.html  

The only part of own incomes, which increases both as level and as a share, is represented by 
the income from tuition fees. The other components thereof are significantly reduced, as it 
results from the graphical representation. 

Taking into account the issues raised by the analysis of the data presented above, as well as the 
provisions of the Order of the Minister of Education and Scientific Research no. 3185/2015, 
regarding the methodology for allocating budget funds for basic financing and additional 
funding to higher educational state institutions of Romania in 2015, we propose the following 
structure of decision tree to ensure the university's growth (Figure 3): 
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Fig. 3. The structure of the decision tree for achieving the pursued goal of Petroleum-Gas University 

Ploieşti 

Based on the decision tree from Figure 3, we shall determine the relevance notes, which will 
allow the establishment of means of achieving the pursued goal and the quantum for every mean 
in increasing the university’s incomes. 

Depending on the determined relevance notes, the ranking of means to achieve the proposed 
objective, meaning the increase of university’s revenues by 4 million in the following period is: 

1st place (every means, will contribute with 800 thousand lei): 

• M12 The increase of indicator “scientific research” ; 
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• M21 The increase of the level of occupying the entrance seats; 
• M22 The increase of the level of tax collecting. 

2nd place (will ensure an increase of university’s incomes by 600 thousand lei):  

• M11 The increase of the indicator “teaching/studying”. 

3rd place (will ensure an increase of university’s incomes by 400 thousand lei):  

• M14 The increase of indicator “regional orientation”. 

4th place (every means, will contribute with 200 thousand lei):  

• M13 The increase of indicator “international orientation”; 
• M31 The increase of amounts collected from scientific research. 

5th place (will ensure an increase of university’s incomes by 160 thousand lei):  

• M32 The increase of amounts collected from rentals. 

6th place (will ensure an increase of university’s incomes by 40 thousand lei):  

• M33 Increasing other revenues. 

We find that 60% of the increase of university's revenues will be obtained, according to the 
model proposed, by acting in three directions: increasing the occupying level of the entrance 
seats, increasing the collection of taxes and raising the indicator of scientific research. 

From all these, the ones towards it can be directly and concretely acted are increasing the 
occupying level of the entrance seats through a better promotion of the university, both locally 
and in the surrounding areas, but also increasing the indicator of scientific research, through a 
better mobilization of teachers in this direction. 

The increasing of the indicator of scientific research raises the quotation of the university and 
attracts higher budgetary allocations. 

 
Conclusions 
 

The method of decision trees responds simply and fast to decision problems with forecasting 
contents when there is no sufficient amount of information in order to apply a quantitative 
method for forecasting.  

In applying this method, we consider important the capacity of analysis, of interpretation and 
synthesis of those who use it, a very good knowledge of the target field, in order to establish an 
accurate and relevant graph and the importance coefficients of chosen ways and means for 
reaching the pursued goal. 

In the case of Petroleum-Gas University of Ploieşti, the performed analysis on data referring to 
the evolution and structure of incomes during 2011- 2014 showed a clear tendency of decrease 
of total income on one hand and an increase of the share obtained through tuition fees, on the 
other hand. 

Consequently, in order to determine the structure of the decision tree and the importance 
coefficients, we have considered the significant share in the increasing tuition fees, as well the 
funding policy of the universities by the Ministry of Education and Scientific Research. 

The application of this forecasting model has led to the conclusion that in the case of Petroleum-
Gas University of Ploieşti, almost two thirds of the university’s income increase will be 
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obtained by acting in three directions: increasing the level of occupying the entrance seats, 
increasing the level of tax collecting and raising the indicator of scientific research. 

Obviously, in order to achieve these sub-goals, the management of the university will have to 
establish tangible measures and actions of accomplishment. 
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