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Abstract  
Purpose: The International Animated Film Festival - VAFI was the hallmark event of the Croatian city Varazdin. 

The Creative Film Studio VANIMA Association since 2010 organizes VAFI - an international animated film 

festival for children and youth. The festival has an emphasis on the filmmaking of children and young people with 

the aim of encouraging media literacy. Throughout these ten years, VANIMA often has problems with financial 

resources for organizing the festival. The purpose of this paper is to identify and discuss the factors, with the 

emphasis on the funding needed for the festival's growth. 

Design/methodology/approach: The case of the VAFI festival is analysed using VANIMA's data sources on: 

festival duration, the number of submitted films, the number of selected films, number of official projections, the 

number of other programs, number of participants and budget for 10 years. Using descriptive statistics, parameters 

were determined, while correlation between parameters was determined using Pearson's and Spearman's 

correlation coefficient. The cause-effect diagram (Ishikawa diagram) was produced, with the result (effect) of a 

"successful festival". Based on it, a mathematical and computer model was developed, evaluated by statistical non-

parametric tests. 

Findings: The VAFI festival is complex system according to system theory. The results of the study reveal that the 

festival depends upon a combination of three components, these are: number selected films, number of official 

projections and the number of other programs. Every of the three components are depending on budget. 

Originality/value: Very few studies have researched event using modelling as a research method, although the 

modelling is a recommended priority within the field of festival studies. This study presents a developing 

predictive model which is adaptive according event and contributes to this area of knowledge and provides relevant 

information for organizations and host cities. 
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1. Introduction 
 

Association Creative Film Studio VANIMA since year 2010 organizes the VAFI – an international animated film 

festival for children and youth. The Festival has an emphasis on the film creativity of children and youth in order 

to stimulate media literacy. VAFI festival is recognized in the world and among others on second Festival guest 

was Josh Staub, animator from Disney Animation Studio who made it into the final round of Oscar nominations 

with film „The Mantis Parable“. On third Festival guest was Sayoko Kinoshita as a special guest of the festival – 

founder of the festival in Hiroshima and vice president of ASIFA International. Third VAFI introduced the Blue 

VAFI award, which was given outside the regular categories for films that promote children’s rights the most. 

The animated film Festival belongs to the complex systems in which, with a multitude of entities with attributes, 

there is a continuous interaction between them. The science of complexity deals with the nature of the formation, 

innovation, learning and adaptation of the system. The complexity is observed in terms of the number of system 

components or the number of combinations in order to understand the problem and to make a quality decision. At 

the very beginning of the investigation of complexity, the degree of complexity has defined A. N. Kolmogorov, in 

1983, as "the amount of information required to describe the system" (Kolmogorov, 1983). 

According to B. Edmonds “why the system is complex and to what extent”, is one of the basic issues in the field 

of complex systems (Edmonds, 1999). It is important to point out that there is no consensus on the best way to 

measure complexity. S. Lloyd has described forty different definitions of complex systems and grouped them 

according to the questions they try to answer (difficulty in the description or in the creation of the system and the 

degree of organization) (Lloyd, 2001). 

According to Y. Bar-Yam, good measures of the system complexity must measure the system's orderliness rather 

than their randomness (Bar-Yam, 2004). This means that the system entropy must take small values for simple 

systems where little dominant conditions are. The complexity profile, according to the author mentioned, measures  
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complexity as the amount of information needed to describe the system through the function of the scale on which 

the system is observed. 

When choosing the type of modelling approach, it is important to consider the three main issues (R.A. Kelly 

(Letcher) et al, 2013):  

1. What is the purpose of the model? 

2. What types of data are available to develop the model?  

3. Who are the model users, respectively, which are the model results and how are they generated?  

For the purpose of this work, a prognostic model was created, which is also a system for experimentation of the 

impact of changing variables (entities) on dependent entities, namely the outcome (output from the model). 

 

2. Modelling 
 

Modelling is a process of building a real system representation for purpose of problems solving, where are 

important only the characteristics of the real system that contribute to the problem solving. The process of model 

forming begins with a mental model. The mental model is an imaginary model which is through the concretization 

transformed into a mathematical model, by placing formalized laws on the system behaviour or appearance (Gotal 

Dmitrovic et al, 2015). 

Each system consists of components. Components in the system can be dynamic or static. The state of the system 

is the state of all components. The components change their state, which is also a change in the overall state of the 

system. 

Changing the state of the model in time determines the models as discreet (discontinuous) or continuous. Discreet 

models are those where variables change their values discreetly at certain time points, while continuous models 

describe systems whose activities run continuously in time. 

The models are divided to (Ceric, 1993): 

1. abstract and real (physical) models; 

The abstract model is a model conceived by researchers. Mathematical models are also abstract models. Unlike 

the abstract, the physical model is real. The physical model takes some of the qualities of an object from the real 

world it depicts. 

2. static and dynamic models; 

Static models are located in a state of equilibrium, i.e., they don't change in time. Dynamic models, opposite to 

static, change in time. They can be continuous and discreet. Continuous are described by uninterrupted algebraic 

functions, as well as systems of ordinary and partial differential equations, while discreet models are observed 

through the time segments depending on the changes that occur. 

3. deterministic and stochastic models; 

Deterministic models for the same input parameter value always gives the same output parameter value. 

Deterministic models behave certainly. If there is a possibility the same input to generate different values on output, 

it is spoken of stochastic models. Consequently, the film festival model is a real, dynamic, discreet and 

deterministic model. 

 

2.1 Data collection and processing 

Association Creative Film Studio VANIMA has established in year 2009, and since year 2010 organizes the VAFI 

- an international animated film festival for children and youth. The Festival has an emphasis on the film creativity 

of children and youth in order to stimulate media literacy. For the purposes of the festival organization through 10 

years, collected are data presented in the table 1.  
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Table 1. Collected data 

 

VAFI Duration 
Submitted 

films 

Selected 

films 

Number of 

official 

projections 

Number 

of other 

programs 

Number of 

participants 

Budget 

(HRK)* 

1 3 227 80 6 9 52 53 811 

2 3 145 87 5 14 78 65 500 

3 4 183 86 5 15 62 88 497 

4 4 229 103 5 16 58 88 396 

5 4 408 194 15 18 86 99 996 

6 6 760 200 15 15 78 141 639 

7 6 871 194 15 14 64 143 787 

8 6 693 222 15 13 52 138 243 

9 7 687 188 14 20 73 150 432 

10 7 836 162 14 20 88 180 000 

*1 HRK (Croatian kuna) = 0.1518 $ = 0.1346 € 

 

In Table 2. central tendency and dispersibility measures are presented. The mean or central tendency measures are 

determined by a single number, constant, to describe a set of variable data. The mean values obtained by using all 

data are called complete. Arithmetic mean belongs to complete median values. If the mean is determined by the 

position of the data in a series, then it is called a position mean value. The position mean values are median and 

mode. It is unfavourable that mode cannot always be determined, e.g. when there are no two same values in the 

dataset, so in this case the variables of "submitted films" and "budget" do not have a mode. The distribution 

sometimes has more than one mode, what is not the case here.  

The median is the mark-up value and represents the value which divides the ranked dataset into two parts having 

the same number of members. The median is a position mean value, not affected by very small or very large values 

in a series. This property is preferable because it gets a mean value that is a good representation of the series. 

The arithmetic mean is calculated only for numeric values, and its value does not have to match any value in the 

data set. Because it belongs to complete mean values, it is influenced by all values in the data set. If there is a very 

small or very large value in the dataset that stands out from the others, the arithmetic mean will be influenced by 

them and therefore may poorly visualize the dataset. 

For variables shown in Table 2. there are no distinct extreme values, and the arithmetic mean may be used as an 

average value. However, since the median, mode and arithmetic mean, for most variables do not match (they do 

not have the same value), it is evident that the data is arranged by asymmetric distribution or “tail distribution”, 

i.e. they have asymmetry or "slope" to one side, and non-parametric statistics must be used. 

 

Table 2. Descriptive statistics 

 

 Duration 
Submitted 

films 

Selected 

films 

Number of 

official 

projections 

Number 

of other 

programs 

Number of 

participants 

Budget 

(HRK)* 

arithmetic 

mean 
5 503.9 151.6 10.9 15.4 69.1 107 811 

median 5 547.5 175 14 15 68.5 99 996 

mode 4 - 194 15 14 52 - 

standard 

deviation 
1.6 293.1 56.1 4.9 3.3 13.3 36 569 

variance 2.4 85905.7 3143.6 23.9 11.2 177.9 1.34E+09 

variation 

coefficient 
31.3 58.2 37.0 44.8 19.6 19.3 33.9 

minimum 3 145 80 5 9 52 53 811 

maximum 7 871 222 15 20 88 180 000 

range 4 726 142 10 11 36 126 189 
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If the distribution is symmetrical, the sum of the positive and negative deviations will be equal to "0". In 

symmetrical distribution, all three mean values are equal to each other, i.e.x̅ = Me = M0, so the difference between 

the arithmetic mean, mode, or median equals zero. 

In positively asymmetric distributions the arithmetic mean is the largest, i.e. x̅ > Me > M0, whereas in negative 

asymmetric distributions it is the smallest x̅ < Me < M0. According to the values of arithmetic mean, median and 

mode from Table 1. variables "Duration", "Submitted films", "Number of participants" and "Budget" have values 

that are distributed in positively asymmetric distributions, while the values of variables "Selected films" and 

"Number of official projections" are arranged in negative asymmetric distributions. The only variable where the 

arithmetic mean, median, and mode coincide is "Number of other programs" and it can be concluded that the 

values of this variable are arranged in a symmetrical distribution. 

In addition to the central tendency measures in Table 2. dispersibility measures are also shown. The most 

commonly used scatter measures are variations range based on a data segment, and standard deviation based on 

all data. The variations range is the difference between the largest and the smallest value in the set. Since there are 

only two data series values (smallest and largest) in the variation range, and which are not typical, this 

characteristic is an exceptionally coarse disperse measure because it depends on extreme values. Only part of the 

data series members is used when calculating the variation range, so the scatter measures are not complete. The 

most important measures of dispersibility in the statistics are variance, standard deviation derived from it, and 

coefficient of variation. The minimal coefficient of variation, i.e. the minimal deviation, has the variable "Number 

of participants", while the largest variable is for "Submitted films". 

 

2.2 Probability distribution 

For parameters “submitted film”, “selected films”, “number of official projections”, “number of other programs”, 

“number of participants” and “budget”, the probability distribution was determined by the Stat::Fit application. 

The results are presented in Table 3. According to the data in Table 3, it is evident that the Log-logistic distribution 

is prevalent and that with shape parameter greater than 1 (p>1). Only for “Budget” is Weibull distribution.  

 

Table 3. The probability distribution 

 

 Submitted 

films 

Selected 

films 

Number of 

official 

projections 

Number 

of other 

programs 

Number of 

participants 

Budget 

(HRK)* 

Distribution 

Log-

logistic  

(0, 2.4, 

445) 

Log-

logistic  

(0, 4.08, 

145) 

Log-

logistic 

(0, 3.12, 

10.2) 

Log-

logistic 

(0, 9.52, 

15) 

Log-logistic 

(0, 8.72, 

68.2) 

Weibull 

(0, 3.33, 

1.29⋅105) 

K
o

lm
o

g
o

ro
v

 -
 S

m
ir

n
o
v

 

te
st

 

data 

points 
10 10 10 10 10 10 

KS stat 0.239 0.24 0.33 0.149 0.164 0.249 

Α 0.05 0.05 0.05 0.05 0.05 0.05 

KS stat  

(10, 0.5)  
0.409 0.409 0.409 0.409 0.409 0.409 

p-value 0.541 0.537 0.179 0.957 0.911 0.49 

Result 
DO NOT 

REJECT 

DO NOT 

REJECT 

DO NOT 

REJECT 

DO NOT 

REJECT 

DO NOT 

REJECT 

DO NOT 

REJECT 

A
n

d
er

so
n

 –
 D

ar
li

n
g

 t
es

t data 

points 
10 10 10 10 10 9 

AD stat 0.686 0.859 1.39 0.309 0.342 1.31 

Α 0.05 0.05 0.05 0.05 0.05 0.05 

AD stat  

(0.05)  
2.49 2.49 2.49 2.49 2.49 2.49 

p-value 0.571 0.44 0.204 0.931 0.904 0.228 

Result 
DO NOT 

REJECT 

DO NOT 

REJECT 

DO NOT 

REJECT 

DO NOT 

REJECT 

DO NOT 

REJECT 

DO NOT 

REJECT 
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The Log-logisic distribution is a continuous distribution bounded on the lower side. For p > 1, the Log-logistic 

distribution is 0 at minimum x, peaks at a value that depends on both p and beta, decreasing monotonically 

thereafter. The Log-logistic distribution is used to model the output of complex processes such as business failure, 

product cycle time, etc. (Johnson, N.L. et al. 1995). 

The function of log-logistic distribution is: 

 

𝑓(𝑥) =
𝑝(
𝑥−𝑚𝑖𝑛

𝛽
)𝑝−1

𝛽[1+(
𝑥−𝑚𝑖𝑛

𝛽
)
𝑝
]
2    (1) 

 

Where is: 

min = minimum x value 

p = shape parameter > 0 

β = scale parameter > 0 

 

2.3 Entiry correlation 

Correlation (lat. con = with, relatio = relation) is relationship between two variables (entities). The relationship 

between the two variables is expressed by the correlation coefficient. When working with linear models, the 

Pearson’s correlation coefficient is usually used, while in working with non-linear models the Spearman’s 

correlation coefficient is used. (Gotal Dmitrovic et al, 2017). The Spearman’s correlation coefficient is based on 

the fact that the consistency between the arranged variables is measured and the connection form is irrelevant. 

Since that distribution is asymmetric, but with approaching to the linear connection, both correlation coefficients 

were used for the confirmation of connectivity (Table 4). 

 

Table 4. Pearson's correlation coefficient, Spearman's correlation coefficient and coefficient of determination 

 

Pearson's c. c. 

Spearman's c. 

c. 

Determination 

Submitte

d films 

Selecte

d films 

Number of 

official 

projection

s 

Number 

of other 

program

s 

Number of 

participant

s 

Budget 

Duration 

0.923 

0.794 

0.852 

0.759 

0.594 

0.576 

0.785 

0.503 

0.617 

0.574 

0.545 

0.330 

0.266 

0.285 

0.071 

0.978 

0.927 

0.956 

Submitted 

films 
 

0.843 

0.715 

0.711 

0.894 

0.673 

0.799 

0.373 

0.218 

0.139 

0.268 

0.261 

0.072 

0.934 

0.992 

0.871 

Selected films   

0.967 

0.873 

0.936 

0.370 

0.055 

0.137 

0.256 

0.206 

0.065 

0.771 

0.582 

0.594 

Number of 

official 

projections 

   

0.411 

-0.133 

0.169 

0.382 

0.152 

0.146 

0.813 

0.455 

0.660 

Number of 

other programs 
    

0.715 

0.642 

0.511 

0.621 

0.594 

0.386 

Number of 

participants 
     

0.382 

0.467 

0.146 

 

According to the values of correlation coefficients, the strength of connectedness, i.e. dependent and independent 

values, is determined. If the absolute value of the coefficient exceeds 0.8 then it is a strong connection, from 0.5-

0.8 on medium-strong connection (in Table 4 marked in bold). At 0.2-0.5 there is a relatively weak correlation, 

while for clusters whose correlation coefficient is less than 0.2 it is said to have a slight correlation. The connection 

(correlation) is strong/medium-strong between the variable "Budget" and variables "Duration", “Submitted films”, 

“Selected films”, “Number of official projections” and with variable “Number of other programs”. Variable  
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“Number of participants” is medium strong connection with variable “Number of other programs”. As expected, 

there is a strong correlation between the variables “Duration”, “Submitted film” and “Selected films”. 

 

2.4 Conceptual Model of Film Festival Development 

The develop of the simulation model begins with the creation of graphical representations, in this case the cause-

consequence diagram. In this way is obtained the description of the system components, component interactions, 

mode of operation, connections with the environment, a formal system representation. Cause-consequence 

diagram is a tool that helps identify, sort and display the possible causes of specific problems or quality 

characteristics. It graphically illustrates the relationship between the given output and all the factors that affect the 

output (Ischikawa, K. 1976).  

 

 

Constructing cause-consequence diagram can help to solve problems/enhance identification of possible causes, 

respectively identify the underlying reasons for a specific consequence or issue and analyse the existing problems 

in the exercise of corrective actions. Only quantitative (measurable) variables are included in the diagram. 

 

 
Figure 1. Ishikawa diagram of the film festival 

 

The analysis of the diagram helps to identify causes justifying further research. In the analysis of diagrams, the 

"balance" of the diagram is checked. The most important is to determine the causes on which action can be taken. 

The analysis of the diagram made indicates: 

- The level of detail is not balanced. The highest "weight" has the variable (cause) "number of officiall projections", 

and the most variables affect it. 

- The recurring cause is a "Budget" that appears as a subcause in every cause. Consequently, variable "Budget" is 

the cause on which action can be taken. 

 

2.5 Mathematical model 

Dependent variable functions "Selected films", "Number of official projections" and "Number of other programs" 

of the independent variable "Budget" were examined for the purpose of the work. The variable "Selected films" 

(y1) according to the variable "Budget" (x1) is given by a polynomial function (Figure 2): 

 

𝑦1 = −147.0479 + 0.0046 ∙ 𝑥1 − 1.5437 ∙ 10
−8 ∙ 𝑥1

2  (2) 

 

The variable "Number of official projections" (y2) against the variable "Budget" (x1) is given by a polynomial 

function (Figure 3): 

 

𝑦2 = −8.3862 + 0.0003 ∙ 𝑥1 − 7.1309 ∙ 10
−10 ∙ 𝑥1

2  (3) 
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The variable "Number of other programs" (y3) against the variable "budget" (x1) is given by a polynomial 

function (Figure 4.): 

 

𝑦3 = 7.5256 + 9.1847 ∙ 10
−5 ∙ 𝑥1 − 1.8216 ∙ 10

−10 ∙ 𝑥1
2 (4) 

 

 
Figure 2 Functional dependency of variable "Selected films" upon variable "Budget" 

 

 

 
Figure 3 Functional dependency of variable "Number of official projection" upon variable "Budget" 

 

 
Figure 4 Functional dependency of variable "Number of other programs" upon variable "Budget" 
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3. Model valuation 
 

The evaluation of the model examines whether the model is adequately representing the actual system. The actual 

output values with the output from the model are compared. 

 

3.1 Mean deviation 

Variable values of "Selected films" (y1) are shown in Table 5., variable values "Number of official projections" in 

Table 6., and variable values "Number of other programs" in Table 7. 

 

Table 5. Model valuation for the variable “Number of selected films” 

 

x1 y1 (real) y1 (model)* 

53 811 80 56 

65 500 87 88 

88 497 86 139 

88 396 103 139 

99 996 194 159 

141 639 200 195 

143 787 194 195 

138 243 222 194 

150 432 188 196 

180 000 162 181 

*rounded to an integer 

 

The mean deviation was calculated by the equation:  

 

𝑚𝑒𝑎𝑛. 𝑑𝑒𝑣. =  
∑(𝑦𝑖(𝑟𝑒𝑎𝑙)−𝑦𝑖(𝑚𝑜𝑑𝑒𝑙))/|𝑦𝑖(𝑚𝑜𝑑𝑒𝑙)|

𝑁
  (5) 

 

According to this expression, the mean deviation of the model values from the actual values for the variable 

"Number of selected films" is 0.002556 i.e. 0.26%. 

 

Table 6. Model valuation for the variable “Number of official projections” 

 

x1 y1 (real) y1 (model)* 

53 811 6 6 

65 500 5 8 

88 497 5 13 

88 396 5 13 

99 996 15 15 

141 639 15 20 

143 787 15 20 

138 243 15 19 

150 432 14 21 

180 000 14 23 

*rounded to an integer 

 

The mean deviation of the actual values from the model values for the "number of official projections" according 

to equation (4) is -0.28889 i.e. 28.89%. 
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Table 7. Model valuation for the variable “Number of other programs” 

 

x1 y1 (real) y1 (model)* 

53 811 9 11.99 

65 500 14 12.89 

88 497 15 14.26 

88 396 16 14.25 

99 996 18 14.81 

141 639 15 16.39 

143 787 14 16.46 

138 243 13 16.28 

150 432 20 16.67 

180 000 20 18.16 
*rounded to an integer 

 

The mean deviation of the actual values from the model values for the "number of other programs" is 0.009434 

i.e. 0.94%. 

 

3.2 Homogenous series test (Run test, Wald-Wolfowitz test) 

The procedure begins by calculating the theoretical, i.e. real arithmetic mean of series using the expression: 

 

X̅ =
2mn

m+n
+ 1     (6) 

 

where: 

X̅ – series arithmetic mean, 

m – number of members for series 1, 

n ‒ number of members for series 2. 

 

Standard deviation of the series is calculated the by expression: 

 

σ𝑠𝑒𝑟𝑖𝑒𝑠 =
2mn(2mn−m−n)

(m+n)2(m+n−1)
    (7) 

 

and calculated value z:  

 

z =
the number of strings obtained−X̅

σseries
   (8) 

 

If value obtained for z (regardless the sign) exceeds 1.654, the NUL hypothesis is rejected and both samples are 

deemed not to belong to the same population, and the difference is significant at the level of 5%.  

In Table 8. are shown ranked values for performing a homogeneous series test on actual values and values derived 

from the model for the variables "number of selected films", "number of official projections" and "number of other 

programs". Value m = 10, value n = 10, so it is �̅�=11, and σseries=4.7368. 

According to the rank of values (Table 6), the number of series for the variable "Selected films" is 12, so z = 0. 

0.2111. H0 hypothesis is confirmed, there is no significant difference at the level of 5%, that is, the samples belong 

to the same group. 
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Table 8. Homogenous series 

 

Number of selected films 
Number of office. 

project. 
Number of other programs 

VALUE

S 
Model / Real VALUES Model / Real VALUES Model / Real 

55.78 M 5 R 9 R 

80 R 5 R 11.94 M 

86 R 5 R 12.76 M 

87 R 5.69 M 13 R 

88.02 M 6 R 14 R 

103 R 8.20 M 14 R 

138.95 M 12.56 M 14.22 M 

139.14 M 12.58 M 14.23 M 

158.58 M 14 R 14.89 M 

162 R 14 R 15 R 

180.79 M 14.48 M 15 R 

188 R 15 R 16 R 

193.85 M 15 R 16.74 M 

194 R 15 R 16.88 M 

194 R 15 R 16.97 M 

194.80 M 19.46 M 17.22 M 

195.22 M 19.80 M 18 R 

195.60 M 20.01 M 18.16 M 

200 R 20.61 M 20 R 

222 R 22.51 M 20 R 

 

The number of series for the variable "Number of official projections" is 8, so z = -0.6333. H0 hypothesis is confirmed, 

there is no significant difference at the level of 5%, that is, the samples belong to the same group. The number of 

series for the variable "Number of official projections" is 9, so z = -0.4222. H0 hypothesis is confirmed, there is no 

significant difference at the level of 5%, that is, the samples belong to the same group. 

 

3.3 Median test 

The median test principle consists in finding the median of all values together. Values that are less than the median 

are marked “‒", and values that are larger than the median with "+" (Table 9.). The number of "positive" and 

"negative" values is in the frequency table (Table 10) and the χ2 test is calculated.  

 

Table 9 Positive and negative values for variables 

 

Selected films 
Num. of official 

projections 

Number of other 

programs 

y1 

(real) 
 

y1 

(model) 
 

y2 

(real) 
 y2 (model)  

y3 

(real) 
 

y3 

(model) 
 

80 - 56 - 6 - 6 - 9 - 12 - 

87 - 88 - 5 - 8 - 14 - 13 - 

86 - 139 - 5 - 13 - 15 - 14 - 

103 - 139 - 5 - 13 - 16 - 14 - 

194 + 159 - 15 + 15 + 18 + 15  

200 + 195 + 15 + 20 + 15 + 17 + 

194 + 195 + 15 + 20 + 14 + 17 + 

222 + 194 + 15 + 19 + 13 + 17 + 

188 + 196 + 14  21 + 20 + 17 + 

162 - 181 + 14  23 + 20 + 18 + 
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The median for the variable "Selected films" is 175, for the variable “Number of official projections” is 14 and for 

the variable “Number of other programs” is 15. 

 

Table 10 Frequencies table 

 

 
Selected films 

Official projections Other 

programs 

 + - Σ + - Σ + - Σ 

real 5 5 10 4 4 8 6 4 10 

model 5 5 10 4 6 10 5 4 9 

Σ 10 10 20 8 10 18 11 8 19 

 

Putting into the equation: 

∑
(fd−f0)

2

f0
=
(5−5)2

5
+
(5−5)2

5
= 0   (9) 

 
(4−4)2

4
+
(6−4)2

4
= 1    

 
(5−6)2

6
+
(4−4)2

4
= 0.167    

 

The calculated values are less than the critical value for signification 5% i.e. 10% and it is determined that for 

signification of 10% there is no statistically significant difference. 

 

3.4 Sum of ranges test (Wilcoxon's T-test, Mann-Whitney's U- test) 

At first all values are ranged, then ranges of each group are summed (Table 11).  
 

Table 11 Table of ranges 

 

Selected films Official projections Other programs 

Value 
Range 

1 

Range 

2 
Value 

Range 

1 

Range 

2 
Value Range 1 

Range 

2 

55.78 1  5  1 9  1 

80  2 5  2 11.94 2  

86  3 5  3 12.76 3  

87  4 5.69 4  13  4 

88.02 5  6  5 14  5 

103  6 8.20 6  14  6 

138.95 7  12.56 7  14.22 7  

139.14 8  12.58 8  14.23 8  

158.58 9  14  9 14.89 9  

162  10 14  10 15  10 

180.79 11  14.48 11  15  11 

188  12 15  12 16  12 

193.85 13  15  13 16.74 13  

194  14 15  14 16.88 14  

194  15 15  15 16.97 15  

194.80 16  19.46 16  17.22 16  

195.22 17  19.80 17  18  17 

195.60 18  20.01 18  18.16 18  

200  19 20.61 19  20  19 

222  20 22.51 20  20  20 

Σ 105 105  126 84  105 105 
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Sum of ranges control is performed using formula: 

 

𝑇1 + 𝑇2 =
𝑁(𝑁+1)

2
    (10) 

 

 

For variable “Selected films” according to the formula (10): 

 

105 + 105 =
20(20 + 1)

2
 

 

210 = 210 

 

For variable “Number of official projections” according to the formula (10): 

 

126 + 84 =
20(20 + 1)

2
 

 

210 = 210 

 

For variable “Number of other programs” according to the formula (10): 

 

105 + 105 =
20(20 + 1)

2
 

 

210 = 210 

 

Then z is calculated, according to the expression: 

 

𝑧 =
|2𝑇𝑖−𝑁𝑖(𝑁+1)|−2

√
𝑁1𝑁2(𝑁+1)

3

   (11) 

where are: 

Ti  - sum of the ranges and  

Ni - the number of respondents in group for which Ti is sum of ranges.  

According to the expression (11) z for "Selected films" amounts: 

 

𝑧 =
|2⋅105−10⋅(20+1)|−2

√10⋅10⋅(20+1)
3

= −0.0756    

 

According to the expression (11) z for “Number of official projections” amounts: 

 

𝑧 =
|2⋅126−10⋅(20+1)|−2

√
10⋅10⋅(20+1)

3

= 1.5119    

 

According to the expression (11) z for “number of other programs” amounts: 

 

𝑧 =
|2⋅105−10⋅(20+1)|−2

√10⋅10⋅(20+1)
3

= −0.0756    

Because the number of values in each group greater than 8, the critical value is 1.96, i.e. the values for z greater 

than 1.96 are statistically significant (at significance level 5%).Therefore, is no statistically significant difference 

between the model values and the actual values for all three variables. 

4. Conclusion 
 

The Animated film festival falls into complex systems where there is a constant interaction between attributes and 

entities as well. The data was collected through 10 years of VAFI Festival and for the parameters: 
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• festival duration, 

• number of submitted films, 

• number of selected films, 

• number of official projections, 

• number of other programs, 

• number of participants and  

• budget. 

After the data processing, in which the values of the descriptive statistics for all parameters have been established, 

examination was performed using Pearson’s correlation coefficient, Spearman's correlation coefficient and 

coefficient of determination on these variables, i.e. dependent and independent variables were determined.  

For parameters “submitted film”, “selected films”, “number of official projections”, “number of other programs”, 

“number of participants” and “budget”, the probability distribution was determined by the Stat::Fit application. 

For most parameters the Log-logistic distribution corresponds, and only the "budged" parameter holds the Weibull 

probability distribution. 

The Ischikawa diagram was developed as a conceptual model of the festival's performance, with which it was 

determined that the variable "budget" contributes most to the performance, respectively that it affects the other 

three entities that are the "causes" of the festival's performance. These are: “number of selected films”, “number 

of official projections” and “number of other programs”.  

The three entities have developed a mathematical model, dependencies on each of the three entities on the variable 

"budget". The dependability of all three entities from the "budget" variable behaves as a logarithmic function. 

After the development of the model follows the valuation of the model, i.e. using statistical tests, it is examined 

whether the model is a good representation of the real system. Since this goes for discreet values, nonlinear and 

asymmetric distributions, for model valuation were used non-parametric tests: mean deviation, homogenous series 

test, median test and sum of ranges test. All tests have confirmed that the model is well describing the actual 

system, i.e. there is no statistically significant difference between the results obtained by the model and the actual 

values. 

In course of the model development, besides anticipating and forecasting, also are notified potential bottlenecks 

of the system that can lead to problems in the festival realization. By conceptualization and parameterization, a 

model is obtained that enables the optimization of a complex system of creativity of children and youth through 

the VAFI-International Animated Film Festival of Children and Youth. 

Trough development of the model and determination of independent variables it is possible to anticipate further 

growth of the complexes system, considerably, of the festival. Due to the fact that the independent variable is the 

“budget”, performance of the experiment on confirmed and study model, such as it, influence of the economic 

parameters on general knowledge considering the media is about to be quantified.  

The resulting model is adaptive, respectively it can be modified for different values of variables. It can also be 

used easily to determine the values of the independent variable "budget" according to the festival's development 

plan. 
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