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Abstract  

The goal of this thesis is to examine the use of evaluative voting in the Board of the 

Cinematography Fund, which is responsible for the public subsidies in the film industry. 

A dataset covering results of calls for support in the period of 2013–2017 is used. A 

logistic regression model is constructed to assess the probability to succeed in such a call. 

Potential extent of manipulation among members of the Board is analysed with game 

theoretic approach, where agents misreport their true preferences. The results of this 

thesis are in line with the literature on social choice theory and suggest a great 

susceptibility to exploitation in the committee. 
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Abstrakt 

Cílem této práce je analýza způsobu hlasování Rady Státního fondu kinematografie, která 

je zodpovědná za přerozdělování veřejných dotací ve filmovém průmyslu. Jsou zde 

použity výsledky výzev o podporu kinematografie za období 2013-2017. Pomocí 

logistické regrese je odhadnuta pravděpodobnost úspěchu projektu v takových výzvách. 

Potenciální rozsah manipulace mezi členy Rady je analyzován přístupem z teorie her, kdy 

voliči mylně informují o svých skutečných preferencích. Výsledky této práce odpovídají 

literatuře zabývající se teorií sociální volby a naznačují velikou náchylnost k manipulaci 

v takto malém výboru. 
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Evaluativní hlasování, strategické hlasování, manipulace, rada, přerozdělování, 

kolektivní rozhodování, kinematografie, transparentnost, tajné hlasování 
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Research question and motivation 

The Board of the State Cinematography Fund is a body of 9 appointed members. It determines the 

allocation of public resources the Fund provides to support cinematography in Czech Republic. It does 

so via anonymous evaluative voting, which is well known to be vulnerable to insincere voting. One 

particular vote in year 2014, resulting in an allocation of 60% of the total subsidies for a single film, has 

raised many questions about the exploitation of evaluative voting amongst its members. 

 

The thesis will first try to answer the questions from voting theory: Is evaluative voting, anonymous or 

not, an appropriate form of voting for small committees such as the Board? What are the advantages and 

disadvantages of cardinal voting systems such as evaluative voting, compared to other electoral systems? 

The second and main part of the thesis will quantitatively analyse the possible scope of manipulation in 

the form of strategic voting in the Board of the State Cinematography Fund, measured by the extra funds 

that strategic members can secure to their preferred movies.  

 

Contribution 

The choice of an electoral system is a crucial part for any committee, especially if it is a small one. The 

results of the thesis could provide policy makers a helpful insight into how the cardinal electoral systems 

perform in the allocation problems. Moreover, the specific results from the Board will help to understand 

the degree to which allocations could be manipulated by a single member or a coalition of a few 

members. 

 

Methodology 

Using the complete history of the Board of the State Cinematography Fund, I will try to accomplish two 

things. The first is estimating an allocation function from projects scores into projects allocations, as it 

is not exactly known how the results translate into the allocations. The second is analysing and 

simulating the possible outcomes of strategic voting. Specifically, the thesis will quantify how a single 

member, or a small coalition of members can influence the allocation of resources. 
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1. Introduction 

The Board of the State Cinematography Fund is a body of 9 appointed members, 

which determines the allocation of public resources in calls for support in the area of 

cinematography in the Czech Republic. The Board arrived at its decision by anonymous 

evaluative voting, which is well known to be vulnerable to strategic voting. One particular 

vote in 2014, was deemed very much controversial and indicated signs of exploitation.1 

What were the results of this controversial call for support? Out 31 candidates a sole 

candidate has been allocated 60% of available funds, i.e. 15 million CZK. Furthermore, 

the project was indicated to be mediocre and not recommended to support according to 

the previously performed expert analyses. The outcome has divided the members of the 

Board into two opposing camps and caused an uproar in the cinematographic industry. 

As an aftermath, both groups distanced themselves from each other and certain members 

have decided to resign. Furthermore, during an audit in 2016, the Supreme Audit Office 

has found problematic calls for support, where ratings between board members radically 

differ. In one particular call for support, the very same project was rated with a score of 

23 by one member and 97 by another member (out of 100).2 This has raised questions, 

whether the voting procedure using the evaluative voting rule is appropriate, especially 

under secret ballot.  

Evaluative voting is known to be able to suitably reflect the preferences of the 

electorate in collective decision problems, that is under the condition that the voters report 

their preferences sincerely. However, this voting rule is very susceptible to insincere 

voting and exploitations given a small number of voters. Under secret ballot voting, Board 

members are rather tempted by the option to misinterpret their preferences to achieve a 

more desirable outcome. 

Thus, policy makers responded with the introduction of open ballot voting along 

with the publication of both historical and future results of calls for support. Since the 

enaction of the policy, all votes of Board members are publicly available and thus, the 

dataset of 1323 projects in 81 calls for support could have been created and analysed. The 

                                                 
1 Fila, K. (2014): Přeceněný projekt Filipa Renče dostal bezprecedentní podporu. In Respekt, 2014. 

[online] Available at: https://www.respekt.cz 
2 Kufa, Rudolf (2016) Kontrolní závěr z kontrolní akce 15/28. Majetek a peněžní prostředky státu, se 

kterými je příslušný hospodařit Státní fond kinematografie [online]. Available at: 

https://www.nku.cz/assets/kon-zavery/k15028.pdf 
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thesis aims to examine the potential magnitude of manipulation in the Board, but also the 

mechanism of the voting procedure as a whole. 

With the available dataset, a logistic regression model has been constructed to 

evaluate a candidate’s probability to succeed in a call for support, given the characteristics 

of the candidate and of the call for support. The results discuss the impact of the changes 

in the voting procedure, the role of experts’ analyses and the voting power of the Board. 

Regarding the game theoretic simulations, suppose one voter in the committee is 

replaced by an agent with strategic intentions, who shall both overstate and understate his 

preferences, so that a single project will benefit. In one case, the agent is moderate in his 

strategies, in the other, the agent will cast extremal ballots. This will be done for all 

projects in the respective calls for support. Results of both the econometric and the game 

theoretical part are to be aggregated in order to quantify the possible extent of 

manipulation in the Board. 

The thesis is organised as follows. Section 2 reviews existing knowledge on 

evaluative voting and its key characteristics essential to the thesis. Section 3 examines the 

State Cinematography Fund, its bodies and processes, and its means of financial support. 

Section 4 explains the construction of the dataset and its properties. In Section 5, 

methodology, econometric models and its limitations are described. Section 6 quantifies 

the extent of manipulation with a game theoretic approach. Section 7 summarises the 

results and suggests further research. 
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2. Evaluative voting 

2.1 Why evaluative voting?  

Evaluative Voting (interchangeably referred to as score voting, range voting or 

utilitarian voting) is a cardinal voting system, where voters express their opinion by 

assigning a grade from a predetermined numerical scale to each candidate. Obtained 

grades of every candidate are then summed and the winner is determined by the highest 

overall score. A well-known special case of Evaluative Voting is called Approval Voting, 

where each voter is faced with a binary choice of either “approving” or “disapproving” a 

candidate (Brams and Fishburn, 1983). Voters are free to support as many candidates as 

they deem fit. The overall score of each candidate is determined by the number of 

approvals. Consequently, the winner is the candidate, who is “approved” by most voters.  

Ordinal voting systems, such as the most common plurality voting rule, where the 

voter ranks all the candidates, are shown to not meet certain reasonable properties such 

as the Condorcet property (Arrow, 1951). That is, the inability to elect a candidate (so-

called Condorcet winner), who would be able win against every other candidate in a pair-

wise election. Thus, the simplicity of a voting rule does not necessarily promise it to be 

an adequate mechanism to arrive at socially effective choices. Especially in cases where 

the line between a majority and a minority is very fine, and the gains of the majority 

cannot compensate the minorities’ loss.  

Unlike ordinal voting methods, cardinal voting methods enable voters a greater 

freedom of choice. There is a tradition in voting literature to seek a voting rule that would 

maximise the total collective utility. It is shown that such a system is a cardinal voting 

system, where voters truthfully report their utilities and reflect them appropriately in their 

ballots; hence also the term utilitarian voting. Another case for cardinal voting is the need 

to collect opinions instead of preferences. Cardinal voting systems asks agents to share 

their opinions, whereas ordinal voting systems ask them for their preferences (which are 

of course based on opinions). Hillinger (2005) gives the example of grading in academic 

settings as no one seems to have suggested to grade students ordinally by their relative 

ranking, e.g. in a class of 30 giving 30 points to the best and 1 point to the worst. 

Furthermore, backed by the multiple experiments conducted by Baujard et al. (2018), 

voters often appreciate the possibility to express their opinion with nuance on different 
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scales. The comparison was being made with plurality voting, i.e. when each voter 

possesses a single vote. 

The feature of EV, where each candidate is to some extent independently 

evaluated could be desirable. Classic examples of the its use are judging systems used in 

sports or ratings of online retailer products, where the opinion is of greatest importance.  

Voting rules close to EV, having certain similar characteristics, are also practiced in 

political elections, such as the selection process of the UN Secretary-General (Devi, 

2016). Efforts to implement forms of EV can be noticed as is the case of range voting in 

juries during trials (Pujol, 2015).  

2.2 Strategic behaviour of agents 

In this thesis, the term Evaluative Voting will imply, that the electorate is 

assigning scores from a discrete scale, which are equally spaced on the given scale, e.g. 

integers from 1 to 5. As EV can be understood as the extension of AV, the strategic 

behaviour of the committee might not change due to the mere extension. Indeed, under 

EV rule strategic voters would overstate their preferences by assigning higher scores to 

candidates they “approve” and lower scores to candidates they “disapprove”. Moreover, 

the larger the scale, more options are available to agents with strategic intentions. In the 

case of casting “extreme ballots” and assigning either the maximum score or the minimum 

score to candidates, we arrive back to AV with the respective “approvals” and 

“disapprovals”.   

It is shown that with this increasing flexibility of a voting rule, the ballots of 

strategic voters would asymptotically resemble the ballots under AV; hence, towards the 

most extreme opinions (Núñéz and Laslier, 2013). Simply put, a strategic voter has no 

incentive to not overstate his or her preferences to the extreme, unless being the pivotal 

voter, i.e. a voter who has the decisive power on the outcome. Firstly, for an agent the 

maximise the power of his or her ballot, it is reasonable to give the most preferred 

candidate the highest score possible and conversely the lowest score possible to the least 

preferred candidate, i.e. the respective equivalents to “approve” and “disapprove” under 

AV. Secondly, if we were to compare two different candidates, a strategic voter has no 

incentive to assign a strictly lower score to the candidate he or her prefers less. Lastly, 

apart from rare configurations of pivot events with population uncertainty (preferences of 

voters are unknown), Núñéz and Laslier (2013) show that casting extremal ballot weakly 

dominates non-extremal ballots. They also point to the fact that even though these 
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theoretical conclusions do hold for large electorates, strategic overstating the preference 

intensity to the extreme might not always be the best strategy in small committees. 

Consequently, this extension from AV towards EV results in the same set of strategic 

voting equilibria except for very small number of agents (Dhillon and Mertens, 1999), 

such as the case of the Board of the State Cinematography Fund.  

The disparity in strategic behaviour given a larger electorate or a small committee 

is linked with the two aforementioned concepts; the first one being the population 

uncertainty, i.e. preferences of voters are unknown, the second being the pivotal voter, 

who has the decisive power on the outcome. As the probability of being a pivotal voter 

increases with as the number of voters diminishes, the chance of being one in a small 

committee might be substantial. Furthermore, if population uncertainty was to be 

introduced, the pivotal voter might not have the information about which two candidates 

are actually in competition for being the winner. Combing these circumstances, if were 

to take a pivotal voter in a small committee with population uncertainty, casting an 

extreme ballot might not pay off.  By assigning the very same maximal score to two 

different candidates can result in the less preferred candidate among the two to be the 

overall winner, which is not desirable. Thus, it is visible, that EV is very susceptible to 

strategic voting and the question lies in the extent rather than in the existence.  

An aspect linked with tactical voting is transparency, notably when strategic 

voting is deemed inappropriate or even immoral in a given context, e.g.  politicians voting 

against publicly beneficial policies in order to achieve personal gains. It is not surprising, 

that with increased transparency, strategic voters are less likely to fully reveal their 

preferred outcomes. In the real world, where the threat of tarnishing one’s reputation or 

maintaining one’s moral matters, agents are motivated to truthfully report their utilities 

or at least to carefully think to which extent they are willing to misinterpret their opinions. 

Hence, it is possible to apply mechanisms for minimising strategic behaviour such as 

designing the conditions of a voting procedure and therefore to approach if not attain the 

maximal total collective utility. 

2.3 Axiomatic properties and the Condorcet Winner 

Macé (2016) presents a characterisation of EV by two axioms - Strong Pareto and 

Compensation. The Strong Pareto axiom states that any increment of score by any voter 

must benefit a candidate. The Compensation axiom states that a single increment rise in 

evaluation of a voter can be compensated by a single increment fall of another voter, e.g. 



   

 

8 

  

for a given candidate if one voter assigns a score of 5 instead of 4, another voter can 

compensate the gain by assigning a score of 1 instead of 2.  

A more detailed study of strategic voting under AV can be found in the paper of 

Sanver and Laslier (2010), which builds on the vast game-theoretical literature and was 

later also published in the Handbook of Approval Voting. The analysis has revealed 

negative theoretical results. Firstly, the restriction to undominated and sincere voting does 

not suffice to limit the set of possible outcomes. For a given voter, a ballot dominates 

another ballot if and only if the voter is higher in utility by casting the former ballot. 

Undominated ballot is not dominated by any other ballot (Brams and Fishburn, 1983). 

Sincere voting implies that if a voter “approves” a candidate he would also “approve” 

candidates, which are preferred to the given candidate. Secondly, given the existence of 

a Condorcet Winner (a candidate who would win in a pair-wise election against each of 

the other candidate), an existence of a Strong Nash equilibrium predicts the CW to be the 

winner under AV. Such equilibrium cannot be destabilised even by any coalition of 

voters, who would cooperatively deviate from their voting strategies for each member to 

benefit from the new outcome.  
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3. The State Cinematography Fund 

3.1 The Board of the State Cinematography Fund 

The main functions of the Board of the State Cinematography Fund (“Board”) are 

to formulate the concept and the strategy of the cinematography support, and to decide 

on the form and the amount of the support itself.3 It does so via forming the short-term 

and long-term concept and announcing calls for support, respectively. The Board 

establishes and evaluates the criterions of submitted projects, which are requesting 

subsidies in mentioned calls. The Board is a body of 9 members, who are elected by the 

Chamber of Deputies of the Czech Republic to a three-year term. Once a year a third of 

the members, i.e. 3 members of the Board, is replaced. Former members can be re-elected 

with the term limit of two consecutive terms. In order to fill the vacant seats, a list of 

candidates, who are proven professionals from the cinematography industry, is presented 

to the Chamber of Deputies by the culture minister. The culture minister compiles the list 

based on the candidate proposals submitted by professional organisations.  

The quorum of any meeting is set at the minimal absolute majority of 5 members. 

Amongst its members, the Board elects a chairman and a vice-chairman respectively in a 

secret vote. The chairman summons meetings according to need. This role is delegated to 

the vice-chairman in case of the absence of the chairman. Meetings are held generally 12 

times a year with the legal minimum of 8 meetings. All meetings are non-public. The sole 

exception are applicants of the current call for support, who in a certain extent have the 

right to attend with the purpose of presenting their project.4   

3.2 Experts 

Experts are not part of the State Cinematography Fund per se, yet they play a 

relevant role in the process of calls for support as they make external analyses for each 

project. They examine two essential aspects of every project by performing two analyses 

– a content analysis and an economic analysis. Experts are randomly assigned to a project 

based on their field of specialisation from two different pools. The pools are not 

exclusively divided; thus, it is possible for an economic expert to be a content expert. 

                                                 
3 Act no. 496/2012 Sb., The Audio-visual Law [online]. Available at: 

https://fondkinematografie.cz/legislativa-a-koncepce/ 
4 The State Cinematography Fund (2013) Statute of the State Cinematography Fund [online]. Available 

at: https://fondkinematografie.cz/legislativa-a-koncepce/ 
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Experts are selected by the culture minister based on the proposal of candidates prepared 

by the Board of the State Cinematography Fund. Such candidates are nominated by 

professional organisations based on the call of the Board. The proposal also specifies the 

will of the Board such as the adequate number of experts to be selected or the preferred 

specialisation of experts.5  

3.3 Calls for support 

Calls for support are one of the primary means of financing by the SCF. The total 

volume of funding in the years 2013 – 2015 amount to 492 million CZK. The main source 

of these funds is the state budget. The calls for support are divided into 10 categories. 

According to the Act and Statute, a designated funding limit is applied to each category, 

which is rather formal. Three most important categories of calls for support with the 

respect to the amount of allocated funds are 

• the development of a Czech cinematographic work, 

• the production of a Czech cinematographic work and 

• the distribution of a Czech cinematographic work. 

According to the Supreme Audit Office, 65% of total funds in years 2013 – 2015 were 

allocated in calls for support in the production category.  

The whole process of allocation of the funds starts with the announcement of calls 

for support by the Board via the webpage of the SCF. Consequently, film producers 

submit their projects and related documentation, which also indicates the desired amount 

of financial support. For each project two different experts (content and economic) are 

randomly allotted and assigned to the given project. These experts make respective 

analysis, which later serve as a material for the decision-making process of the Board. 

The content expert assigns a maximum of 60 points as the measurement of content quality 

to a given project. The analysis of content is based on the artistic value of the work (0 – 

30 points), the benefits and significance of the work for the Czech and European 

cinematography (0 – 15 points) and the quality of project staffing (0 – 15 points). The 

economic expert assigns a maximum of 40 points as the measurement of to a given 

project. The economic analysis is based on the executive strategy (0 – 15 points), the 

budget and the financial plans (0 – 10 points), the credit score of the applicant (0 – 10 

points) and the clearness and the completeness of the required expenses. The maximum 

                                                 
5 The State Cinematography Fund (2013) Statute of the State Cinematography Fund [online]. Available 

at: https://fondkinematografie.cz/legislativa-a-koncepce/ 
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number of points of any application is a total of 100 points. An indispensable part of the 

expert analyses is the commentary explaining the allocation of points. 

After the completion of all expert analysis the decision process of the Board can 

begin. The materials provided by the experts are not binding upon the Board. They have 

a mere auxiliary function. Voting members must also consider both the allocation 

strategies of the SCF, i.e. the long-term and the short-term concepts.  

The long-term concept is formulated as a 6-year vision of the Board. For each of 

the 10 categories, the concept incorporates the understanding of the current situation, 

explicit future goals and priorities, and corrective measures to be taken. The first long-

term concept was introduced for the years 2014 – 2019. However, after the audit of the 

Supreme Audit Office, it had to be replaced by another one in 2017. The 2017 – 2022 

concept of focused on three main topics, which are the improvement of development and 

production of films, greater film audience and the promotion of Czech cinematography 

abroad. The short-term concept is defined for the duration of 1 year and it is formulated 

in agreement with the long-term concept. The short-term concept specifies the time frame 

of calls for support and the distribution of funds both among the 10 categories and among 

each call.6  

The decision process of the Board consists of two rounds. In the first round, the 

board members vote by the procedure of evaluative voting. Each member assigns a given 

number of points in the same manner as in the expert analysis on a voting sheet (0 – 100 

points in total). For each project an average score is calculated (the total sum of points of 

all voting members divided by the number of voting members). Projects with a score of 

60 and less cannot obtain requested support. Until the validation of the amendment to the 

Act 139/2016, i.e. 6th May of 2016, this procedure was done in a secret manner.7 The 

separate scores of members were kept secret and only the final average score was known 

in the second round. The final scores projects themselves were not publicly available, 

which is contrary to the audio-visual act.8 Since then, both finals scores of projects and 

voting scores of every member is publicly available on the website of the SCF. The 

procedure of the second round is not exactly known. A discussion is held between 

                                                 
6 The State Cinematography Fund (2014-2019) Long-term and Short-term Concepts [online]. Available 

at: https://fondkinematografie.cz/legislativa-a-koncepce/ 
7 Amendment to the Act no. 496/2012 Sb., The Audio-visual Law [online]. Available at: 

https://fondkinematografie.cz/aktuality/novela-zakona-c.-496/2012-sb.html 
8 Act no. 496/2012 Sb., The Audio-visual Law [online]. Available at: 

https://fondkinematografie.cz/legislativa-a-koncepce/ 
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members of the Board regarding the allocation of the financial support. Apart from their 

opinions, which have been reflected in the scoring, members should also consider the 

long-term and short-term concepts of the Board. 

Several changes in the procedure have been made during the following years. As 

of July 2017, the expert analyses are not quantified by assigning points.9 The expert 

analyses are merely in a form of qualitative commentary, which indicates the expert’s 

recommendation to support or not to support the project. The argumentation of the Board 

in favour of the change was based on the disparity of scoring among experts.10. 

Furthermore, the lower threshold score of a project to obtain financial support has been 

set at 70 points, i.e. a change of 10 points upwards.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
9 The State Cinematography Fund (2017) Changes in the Statute of the State Cinematography Fund 

[online]. Available at: https://fondkinematografie.cz/zmena-statutu-statniho-fondu-kinematografie-

ucinna-od-3.5.2017.html 
10 The State Cinematography Fund (2017) New procedure of expert analyses [online]. Available at: 

https://fondkinematografie.cz/o-fondu/experti/ 
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4. Data 

The data set was created using the historical results of calls for support of the three 

most significant subsidised categories in terms of allocated funding. The results are in the 

form of a table; most importantly showing the ranking of candidates, the allocated 

financial subsidy and other characteristics. The choice of mere 3 categories (development, 

production and distribution) out of the total of 10 is not only due to the financial 

perspective. These stages of work are essential to any cinematography work and are often 

mentioned in the strategic concepts of the Board. Altogether in the 81 calls for support a 

total of 1323 projects have applied for funding since the creation of the State 

Cinematography Fund in January 2013 until July 2017. In accordance with the audio-

visual law, the results from each call for support are publicly available on the website of 

the State Cinematography Fund from where they were extracted in order to form the 

dataset.  

4.1 Dependent variable 

The dependent variable funding is a binary variable indicating the successful 

allocation of finances of the given project. Out of 1323 projects, which participated in a 

call for support, almost half of them, i.e. 47,8% has received support. The average 

acquired amount in case of success was 1,242 mil. CZK accounting for all categories. 

Regarding the costliest category (production) the average subsidy is twice as large and 

amounts to 2,5 mil. CZK. 

4.2 Independent variables 

The independent variables are divided into two groups depending on their nature; 

whether the variables are the attributes of a project or of a call for support. 

4.2.1 Characteristics of projects 

Following mechanisms presented in section 3, the key variables, which are 

observable, are undoubtedly the scores given by the Board in the first round of the 

evaluation. The final score of each project consists of seven sub-scores of multiple 

components. These sub-scores all add up to 100 and can be divided into two main aspects. 

The first one being the content quality (cont), which receives a rating in the interval 

〈0, 60〉. The second rating of 0 to 40 (econ) is based on the economic characteristics of 

the project. Observing from the dataset, the average project receives a rating above 67 
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points and thus exceeds the formal threshold; implicating a formal right to acquire a 

subsidy. 

Another set of two variables contx and econx are the separate scores of the content 

and economic characteristics by respective experts, which are in the same format as the 

scores of the Board. Both content and economic ratings of experts are only available in 

aggregation, which is the reason why the scores of the Board was not more finely divided. 

Furthermore, it enables the model to be more parsimonious as fewer variables are 

presented. Considering the institutional changes in the Board, the time variant variable 

publ, which indicates whether the first-round voting procedure was open ballot or not, is 

proposed. However, certain limitations arise as the variable likely reflects changes of 

other unobservable aspects linked with transformation of the system, such as the 

resignation and replacement of multiple members in the Board prior to the adoption of 

open ballot voting.  

A further input variable is comprised of two aspects of the applicant’s project, 

which are closely associated; the requested subsidy and the total cost of the project. Their 

relevance is given by the assumption that on average financially demanding works do 

require a more considerable subsidy. This is indicated in the data as the correlation 

between the two aspects is strong and of positive magnitude (0,69). Thus, the covariate 

budg is defined as the ratio of the request to the budget. 

4.2.2 Characteristics of calls for support 

With no doubt, not only the characteristics of a given project are essential in the 

pursuit of funding. The aspects of other competing projects and of the particular calls for 

support are crucial. An obvious aspect of a call is the total amount of funds available to 

divide among candidates. This aspect is indicated by the variable cap. The type of the call 

for support (development, production and distribution) is represented by the set of 

categorical variables dev, prod and dist and are coded as 1, in the case of belonging to the 

category and 0 otherwise. 

Regarding the competition, the variable rqst, which indicates the total demand of 

funding of competitors in a given call for support, is introduced. An additional predictor 

linked with rqst is the number of competing projects is denoted by the variable comp. The 

descriptive statistics of all variables are presented in the Table 4.2. 
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Table 4.2: Descriptive statistics of variables 

 

All mentioned independent variables with the exception of categorical variables, 

are to be centered around the mean permitting a more intuitive and suitable results 

interpretation. Such variables will be denoted with the prefix cs, e.g. cscont. Moreover, 

as particular models include interaction terms, the transformation addresses the potential 

problem of induced collinearity. The choice of centring over standardisation is due to the 

variables being in desirable units and scales. 

 

 

 

 

 

 

 

 

 

 

 

 

Statistic N Mean St. Dev. Min Pctl(25) Pctl(75) Max 

funding 1,323 0.478 0.500 0 0 1 1 

cont 1,323 38.224 9.333 7.130 31.317 45.765 60.000 

econ 1,323 29.387 4.750 9.180 26.095 33.000 39.857 

contx 1,213 42.999 13.433 0.000 33.000 54.000 60.000 

econx 1,281 29.180 7.471 0.000 25.000 35.000 40.000 

budg 1,323 0.403 0.209 0.013 0.245 0.500 2.058 

comp 1,323 21.880 10.372 3 14 29 47 

publ 1,323 0.412 0.492 0 0 1 1 

rqst 1,323 39.907 61.940 0.528 5.580 29.809 255.000 

cap 1,323 12.190 15.988 0.960 2.400 15.500 67.000 

dev 1,323 0.373 0.484 0 0 1 1 

prod 1,323 0.454 0.498 0 0 1 1 

dist 1,323 0.174 0.379 0 0 0 1 
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5. The allocation function 

The following section describes the main econometric part of this thesis. The 

chosen methodology is presented and advocated. Consequently, two empirical models are 

proposed, assumptions and goodness of fit measures are analysed. Lastly, results and 

implications are being discussed. 

5.1 Methodology 

As the dependent variable is binary and attains the value of 1, if the given project 

was granted resources and 0 otherwise; binary response models are to be used for 

estimation. In this thesis, the generalized linear model with the logit link function was 

chosen to estimate the project’s probability to succeed in a call for support. Simply put, 

the regression technique gathers the characteristics of a given project in a given call for 

support and assigns it the probability to succeed. As any probability is bounded on the 

interval of 〈0, 1〉; for the fitted probabilities to satisfy this condition an increasing logistic 

function Λ(𝑥) = exp(𝑥)/1 + exp(𝑥) (the inverse function to the logit function) is 

introduced.  

Thus, the logistic regression model explaining the probability of success given the 

projects characteristics is derived in the following form: 

P(𝑦 = 1|𝑥) =
𝑒𝑥𝑝(β0 + β1𝑥1  +   ⋯   +  β𝑘𝑥𝑘)

1 + 𝑒𝑥𝑝(β0 + β1𝑥1  +   ⋯   +  β𝑘𝑥𝑘)
 

In order to obtain the estimators, the Maximum Likelihood Estimation (MLE) is 

adopted. 

In comparison with other binary response models such as the linear probability 

model (LPM); fitted probabilities of the logistic regression are not negative nor do they 

exceed the probability of 1. Not to mention, the heteroscedasticity and non-normality of 

the error term, which obstruct from achieving the Best Linear Unbiased Estimator. 

However, the interpretation of estimated coefficients is not as straight-forward since the 

relationship between the probability function and the predictors is non-linear as is the 

applied logistic function. Thus, the magnitude of a given predictor varies according to 

other attributes of a project. This is evident in the case of additional points in the overall 

score of a project. One mere point can be a deal breaker if a project is near the cut-off 

score or rather insignificant, when it’s ranking is already high. 
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Fortunately, the specification of the logistic regression model shows us that the 

logarithm of the odds (log-odds) are a linear combination of the independent variables. 

log (
𝑃

1  −  𝑃
) = β0 + β1𝑥1  +   ⋯   +  β𝑘𝑥𝑘 

Furthermore, the average marginal effect of each predictor can be shown, which 

is helpful especially in the case of categorical variables. 

5.2 Empirical models 

During the processing of the dataset a part of the observations had to be removed 

due to missing values. Specifically, not every project had received both expert analyses 

prior to the first round of evaluation. This is represented by the missing values of the 

explanatory variables contx and econx. Another justification for the disqualification of a 

project from the dataset was the candidate’s decision to withdraw from the competition. 

Thus, the dataset had been reduced to 1 168 observations out of the original 1 323.  

Two empirical models are to be presented. The first elementary baseline model 

includes all possible variables. That is to provide a basic understanding of each variable. 

The second more complex model can be considered as the extension of the first one, 

where variables are carefully chosen and more intricate interaction terms between 

variables are included.  

As mentioned in the section 4, several predictor variables were centred in the 

process of data handling. Concerning the three categories of call for support, two dummy 

variables dev and prod are used to represent the distinction. Thus, the base group are 

average projects (in the sense of an arithmetic mean) competing in category of distribution 

of the cinematography work. 

5.2.1 Model specifications 

The empirical models have been constructed using the R Software. Based on the 

methodology, data and theoretical concepts outlined in the previous sections a following 

elementary binomial logistic regression model is proposed. 

 

P(𝑓𝑢𝑛𝑑𝑖𝑛𝑔) = Λ( β0 + β1𝑐𝑠𝑐𝑜𝑛𝑡 + β2𝑐𝑠𝑒𝑐𝑜𝑛 + β3𝑐𝑠𝑐𝑜𝑛𝑡𝑥 + β4𝑐𝑠𝑒𝑐𝑜𝑛𝑥 + 

 β5𝑐𝑠𝑏𝑢𝑑𝑔 + β6𝑐𝑠𝑐𝑜𝑚𝑝 + β7𝑝𝑢𝑏𝑙 + β8𝑐𝑠𝑟𝑞𝑠𝑡 + β9𝑝𝑟𝑜𝑑 + β10𝑑𝑖𝑠𝑡 + β11𝑐𝑠𝑐𝑎𝑝 + 𝑢) 
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P(funding) determines the project’s likelihood of obtaining a subsidy, i.e. the 

probability being equal to the value of 1. The constant and error term are represented by 

the coefficient β0 and u, respectively. The interactions are based on the theoretical 

understanding of the evaluation procedure as the function of expert analyses is to support 

the Board’s process of evaluation.  

Based on the methodology, data and theoretical concepts outlined in the previous 

sections a following more complex binomial logistic regression model is proposed. 

 

P(𝑓𝑢𝑛𝑑𝑖𝑛𝑔) = Λ(β0 + β1𝑐𝑠𝑐𝑜𝑛𝑡 + β2𝑐𝑠𝑒𝑐𝑜𝑛 + β3𝑐𝑠𝑐𝑜𝑛𝑡𝑥 + β4𝑐𝑠𝑒𝑐𝑜𝑛𝑥 + 

β5𝑐𝑠𝑏𝑢𝑑𝑔 + β6𝑐𝑠𝑐𝑜𝑚𝑝 + β7𝑝𝑢𝑏𝑙 + β8𝑐𝑠𝑟𝑞𝑠𝑡 + β9𝑝𝑟𝑜𝑑 + β10𝑐𝑠𝑐𝑜𝑛𝑡 ∗ 𝑝𝑟𝑜𝑑 + 

β11𝑐𝑠𝑏𝑢𝑑𝑔 ∗ 𝑝𝑢𝑏𝑙 + β12𝑐𝑠𝑐𝑜𝑚𝑝 ∗ 𝑐𝑠𝑟𝑞𝑠𝑡 + β13𝑐𝑠𝑒𝑐𝑜𝑛𝑥 ∗ 𝑐𝑠𝑐𝑜𝑚𝑝 + 

β14𝑐𝑠𝑐𝑜𝑛𝑡𝑥 ∗ 𝑐𝑠𝑐𝑜𝑚𝑝 + β15𝑐𝑠𝑐𝑜𝑚𝑝 ∗ 𝑝𝑢𝑏𝑙 + β16𝑐𝑠𝑏𝑢𝑑𝑔 ∗ 𝑐𝑠𝑟𝑞𝑠𝑡 + 𝑢) 

 

Stepwise regression using the Akaike information criterion (AIC) was performed 

to arrive at the specification of this model. The intention behind this process is to arrive 

at the most parsimonious model, that is accomplishing desired inference with the use of 

fewest explanatory variables. If two models are to be compared, the model with lower 

AIC score is deemed more parsimonious. The penalisation mechanism of the regression 

increases model’s AIC with each additional variable. Thus, variables which do not boost 

the overall power of the model shall be excluded. This algorithm produces a model with 

many and most significant predictors. A more detailed characterisation of AIC is to be 

shown in the consequent subsection 5.2.3. 

Interestingly in the latter model, the theoretical interaction between the Board and 

the experts was not deemed appropriate to be included. The variable dev is also not to be 

found, thus indicating little to no difference between the development and distribution 

category. On the other hand, the dummy variable prod is included, which is consistent 

with the understanding that the characteristics of these calls for support are dissimilar to 

the other two. Due to unavoidable multicollinearity issues, the predictor cap was not 

included in the stepwise regression as it is highly correlated with the variable rqst, which 

are both linked to the competition fierceness. 

5.2.2 Assumptions of the model 

As any possible issues of the baseline model were not dealt with, the evaluation 

of assumptions will not be done. It is evident that the performance of the more 



   

 

19 

  

sophisticated model is superior and thus, only the latter model will be checked for meeting 

the assumptions. To analyse any possible multicollinearity issues, the Variance inflation 

factor is calculated. As no value is greater than 10, one can presume the model is free of 

collinearity issues considering the number of explanatory variables (Hair et al, 2011). 

Apart from the assumption of multicollinearity, which has been shown to be met, 

logistic regression also assumes the linearity between the log-odds and fitted 

probabilities. To verify this assumption, scatter plots between log-odds and all 

independent variables are shown. 

Figure 5.2.2: Scatter plot of log-odds against independent variables 

The scatter plots suggest a linear pattern among explanatory variables. A slight 

non-linear pattern is visible in the csrqst plot.  

5.2.3 Goodness of fit 

For the very same reasons as stated in the previous subsection 5.2.2, only the more 

sophisticated model will be evaluated. Firstly, the aforementioned Akaike information 

criterion will be inspected in greater depth. The AIC is calculated as follows: 

𝐴𝐼𝐶 = 2𝑘  −  2 ln(�̂�) 



   

 

20 

  

The parameter k indicates the number of estimated parameters of the model. Thus, 

this is the penalisation mechanism as with an increasing number of estimated parameters 

the AIC increases. Log-likelihood is represented by 𝑙𝑛(�̂�) in the equation. Higher log-

likelihood results in lower AIC, which is desirable in the case of comparing different 

models constructed using the very same dataset.  

Apart from the AIC, other methods are to be adopted to analyse the strength of the 

model. Secondly, the McFadden’s pseudo R-squared shall be examined. The measure is 

calculated as follows. 

𝑅2 = 1 −
𝑙𝑛(𝐿0)

𝑙𝑛(𝐿𝑓𝑖𝑡)
 

Visibly, the matter of interest is the log-likelihood ratio, where the 𝑙𝑛(𝐿0) is the 

log-likelihood of the null model and 𝑙𝑛(𝐿𝑓𝑖𝑡) is the log-likelihood of the fitted model. The 

reasoning is to compare the predictive power of the fitted model against the unrestricted 

model. Higher R-squared implies greater strength of the restricted model as the 𝑙𝑛(𝐿𝑓𝑖𝑡) 

is smaller than 𝑙𝑛(𝐿0) (since log-likelihood is always negative in case of a logistic 

regression). The pseudo R-squared of the presented model is 0.754, which is deemed 

excellent as compared to classical R-squared, the magnitude tends to be lower. As 

McFadden himself stated, values ranging from 0.2 to 0.4 represent excellent fit (Lee, 

2013). 

The last goodness of fit measure to be delved into is the Receiver Operating 

Characteristic curve (ROC) and its area under the curve (AUROC). The curve plots two 

measures of performance against each other. On the vertical axis, sensitivity (true positive 

rate) is plotted; on the horizontal axis, the 1-specificity (false negative rate) is plotted for 

various cut-off points. Thus, high sensitivity, i.e. the correct assessment of actual positive 

cases is in trade-off with high specificity (low 1-specificity), i.e. the correct assessment 

of actual negative cases. Naturally, the respective cut-off point closest to the top left 

corner corresponds to the right balance between the two measures. The Area Under the 

Receiver Operating Characteristic curve (AUROC) evaluates the discrimination ability 

of a model. A possible interpretation of the AUROC is rather appealing as it represents 

the probability of a random positive to have a greater predicted probability than a random 

negative. The size of the AUROC of the proposed model is 0.982, which according to 

Ekelund (2008) suggests very high discrimination ability as the value lies between 0.9 

and 1.0. 
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Figure 5.2.3a: ROC curve and AUROC 

The measures might seem to indicate the difficulty of overfitting. However, we 

have to account for the fact, that the procedure is known and variables cont and econ are 

certainly causal by the nature of the procedure. In order to check for outliers, the 

studentised residuals are calculated and presented in Fig. 5.2.3b. As no value is greater 

than 3 in absolute terms, no outliers were identified. 

Figure 5.2.3b: Residuals 
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5.3 Results 

This subsection discusses the results of proposed models using three interpretation 

methods. It is very important to bear in mind, that the variables were centered and 

therefore we are referring to the group of projects with average characteristics (all but 

categorical predictors attain mean values). Firstly, the direct interpretation of the 

coefficients using log-odds is displayed, which sustains the linear relationship outlined in 

the section 5.1. Secondly, as already stated, the ordinal independent variables were 

centered, thus the marginal effects at the means (MEM) is encouraged. Thirdly, due to 

the non-linear nature between explanatory variables and predicted probabilities, average 

marginal effects (AME) are presented for each variable.  The first of the three methods 

will be used to interpret the results of categorical variables, as both MEM and AME are 

undesirable when assessing such groups of characteristics (Wooldridge, 2016). 

Specifically, the mean value of a dummy variable is likely to be a mere hypothetical case, 

e.g. the voting procedure cannot be half secret and half transparent. 

5.3.1 Implications of interpretation methods 

The logarithm of the odds is only linked to the predicted probabilities; therefore, 

the log-odds are beneficial in the evaluation whether a variable has a positive or a negative 

effect, which is indicated by the sign of the coefficient. Exponentiating the coefficients 

would grant us odds ratio with a boundary between the effects at the value of 1. Hence 

relative magnitude can also be comprehended to some extent, yet that is not the case when 

trying to show magnitude difference in percentage points as the change in probabilities 

remains non-linear. Nonetheless, MEM and AME are able to demonstrate such 

probabilities for a certain group of characteristics. On one hand, the MEM illustrates the 

effect of each variable if we were to think of a truly average project (all variables are set 

to the sample mean). On the other hand, the AME presents us with the average effect of 

a variable on all candidates in the sample. For non-linear models these two measures are 

likely to attain contrasting values.  It is also the case of presented results as it can be seen 

in the following table. The Table 5.3 presents logit coefficients, MEM and AME for both 

models and their unitary effect on the response variable funding. 
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Table 5.3: Coefficients of logistic regressions 

Dependent variable: Funding 

 
Logit(1) MEM(1) AME(1) Logit(2) MEM(2) AME(2) 

(Intercept) -0.207   -0.618*   

 (0.360)   (0.277)   

cscont 0.408*** 0.096*** 0.023*** 0.376*** 0.086*** 0.019*** 
 (0.033) (0.008) (0.003) (0.041) (0.010) (0.003) 

csecon 0.376*** 0.089*** 0.021*** 0.431*** 0.098*** 0.022*** 
 (0.049) (0.012) (0.004) (0.055) (0.013) (0.004) 

cscontx 0.008 0.002 0.000 0.004 0.001 0.000 
 (0.011) (0.002) (0.001) (0.011) (0.002) (0.001) 

cseconx 0.010 0.002 0.001 -0.010 -0.002 -0.001 
 (0.020) (0.005) (0.001) (0.021) (0.005) (0.001) 

csbudg 1.167· 0.276· 0.066· -0.850 -0.194 -0.044 
 (0.653) (0.154) (0.038) (0.893) (0.204) (0.046) 

cscomp -0.051** -0.012** -0.003** -0.004 -0.001 -0.000 
 (0.016) (0.004) (0.001) (0.022) (0.005) (0.001) 

publ -0.436 -0.101 -0.025 -0.485· -0.108· -0.025· 
 (0.278) (0.063) (0.016) (0.288) (0.063) (0.015) 

dev -0.016 -0.004 -0.001    

 (0.423) (0.100) (0.024)    

prod -0.221 -0.052 -0.012 -0.167 -0.038 -0.009 
 (0.422) (0.099) (0.024) (0.359) (0.081) (0.019) 

csrqst -0.027*** -0.006*** -0.002** -0.030*** -0.007*** -0.002*** 
 (0.008) (0.002) (0.000) (0.005) (0.001) (0.000) 

cscap 0.026 0.006 0.001    

 (0.028) (0.007) (0.002)    

cscont*prod    0.205** 0.047** 0.011* 
    (0.078) (0.017) (0.004) 

csbudg*publ    4.730*** 1.079*** 0.244** 
    (1.348) (0.309) (0.076) 

cscomp*csrqst    0.001· 0.000· 0.000· 
    (0.001) (0.000) (0.000) 

cseconx*cscomp    0.005** 0.001** 0.000** 
    (0.002) (0.000) (0.000) 

cscontx*cscomp    0.002* 0.001* 0.000* 
    (0.001) (0.000) (0.000) 

cscomp*publ    -0.075* -0.017* -0.004* 
    (0.030) (0.007) (0.002) 

csbudg*csrqst    -0.039· -0.009· -0.002· 
    (0.021) (0.005) (0.001) 

AIC 458.365 458.365 458.365 431.344 431.344 431.344 

Log Likelihood -217.182 -217.182 -217.182 -198.672 -198.672 -198.672 

Deviance 434.365 434.365 434.365 397.344 397.344 397.344 
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Num. obs. 1168 1168 1168 1168 1168 1168 

Note: ***p < 0.001, **p < 0.01, *p < 0.05, ·p <0.1 

 

5.3.2 Scores of the Board 

Unsurprisingly, the both models show that scores of the Board (cscont and csecon) 

have a positive effect on the probability of obtaining a subsidy. Economic scores seem to 

be more crucial in contrast with content scores. The extent of the effect is however 

immense. According to the first model, the odds ratio of acquiring a subsidy changes by 

a factor of 1.503 for each additional point in the rating of content. In case of the economic 

rating, the factor is equal to 1.456. Thus, a mere additional point in the content and 

economic rating by the Board increases the odds of succeeding by 50% and 46%, 

respectively. Interpreting the results of the second model in accordance with MEM, an 

additional point in the content score results in the increase of probability by 8.6 percentage 

points; 13.3 when the candidate is attempting to fund the production of the work. The 

AME is however much smaller as the increment in the likelihood is only 2.2 percentage 

points with an additional point in the economic score. 

5.3.3 Project’s characteristics 

In general, projects with higher request to budget ratio seem to be more successful. 

Furthermore, the magnitude of the coefficient appropriate as the variable typically ranges 

in the interval (0, 1) and thus, one-unit increase would be a hypothetical comparison. 

According to the first model, the scores of experts (cscontx and cseconx) have no effect 

on the outcome of a candidate. This is likely further supported by the second model, where 

even though the interaction effect with the number of competitors is significant the effect 

is rather small unless referred to extreme cases. 

5.3.4 Competitiveness 

If we were to compare two calls for support, an additional 1 mil. CZK requested 

(csrqst) by competing candidates in one would result in a 2.7% decrease in odds of 

obtaining a subsidy. The conclusions of both models are comparable as the interaction 

terms containing the predictor csrqst are only significant at the 10% level and even then, 

the additional impact of these terms is rather modest. The decrease is considerably 

substantial in the production category, where the mean value is 80 mil. CZK, i.e. an 

additional 40 mil. CZK requested. This would result in a 66% decrease in the odds and 
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the equivalent fall of 20 percentage points. As already mentioned in the subsection 5.2.1 

the maximal disponible funds was not included in the stepwise AIC regression as it is 

highly correlated with the variable csrqst. 

Similarly, according to the first model, an additional candidate (comp) in a call for 

support would relatively lower a project’s odds to succeed by 4.9%. In terms of the AME, 

the consequent decrease is equal to approximately 0.3 percentage points. On the other 

hand, one fewer candidate would increase those odds by 5.2%. The variable by itself is 

not significant in the latter model, yet the effect is divided into smaller impacts 

represented by the interaction terms including the variable cscomp. The most interesting 

interaction would be the variable cscomp*publ, which implies the negative effect of 

additional competitors under the secret voting procedure. The predicted coefficient is of 

greater magnitude absolutely in relation with the former model. In terms of the MEM, an 

additional competing project would result in a decrease of the chance to succeed by 1.7 

percentage points in the event of carrying a secret vote. The other two interactions 

(cscontx*comp and cseconx*comp) are certainly significant, yet negligible in size. Thus, 

these results suggest the number of competitors is not the most impactful factor. 

Overall the elementary model also implies that the category of the call for support 

(dev and prod) has no effect on the success rate. Contrary to these results, the latter model 

seems to indicate a significant contrast between the production category (prod) and the 

other two, which seems to suggest that the competition in the former category is much 

fiercer. Additional scores regarding the content of a project are much more influential in 

this category, which bolster the notion of a highly competitive environment. The odds 

ratio of success changes by a factor of 1.787 for each additional point in the rating of 

content in comparison the factor of 1.456 in case of the other two categories.  

To illustrate the distinctness of the production category a graphical extension to 

the marginal effect at means is presented. Figure 5.3.4 shows predicted probabilities 

against the variable cscont for two groups of calls for support (production versus non-

production category). All but the two plotted variables are fixed at their mean values. 

Greater elasticity is indicated by the steeper S-shaped curve in case of the production 

category. 
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Figure 5.3.4: Predicted probabilities by category 

5.3.5 Secret voting procedure 

The changes in the allocation procedure (publ) are deemed significant by the more 

complex model, though only at the 10% significance level. Transforming log-odds into 

probabilities while keeping other variables fixed at their mean, the probability of funds 

allocation decreases by 12 percentage points if the voting scores of the Board were to be 

later published. These results might implicate the manipulation of scores. As already 

outlined, average projects have the final score (cont + econ) of approximately 67 points 

and tend to be near the cut-off (in majority of cases also below the cut-off). It seems 

plausible that in case of secret voting, some of these previously “bad candidates” could 

have been successful. Since after the casting of strategic ballots, their overall average 

score would have been increased and therefore be closer to the cut-off. The proportion of 

such successful projects is larger prior to the change in policy and might be attributed to 

strategic behaviour of Board members being more prevalent. The interpretation is further 

backed by Figure 5.3.5; showing predicted probabilities against the variable cscont and is 

an analogy to the previously presented Figure 5.3.4.  
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Figure 5.3.5: Predicted probabilities by voting procedure 

 Both of the two curves are similarly shaped, showing the marginal effects of other 

variables to remain rather unaffected by the change in policy. The red S-shaped curve is 

showing higher predicted probabilities for projects, which have applied prior to the 

change. That is, in comparison with the blue curve, which is showing predicted 

probabilities of projects, which have applied in the situation when the voting procedure 

was carried in a more transparent manner. 

As a consequence of overstating preferences positively, overrated projects who 

would not have been backed otherwise are now able to achieve funding. Simply 

supporting “bad candidates” would result in the rise of cut-off values. That, however, is 

not the case and implies the behaviour of overstating preferences negatively, i.e. giving 

underrated scores to fine candidates. The analysis of cut-offs is presented in the 

subsequent section 6.1.2. The process of strategic voting will be further illustrated in the 

section 6.3.  

5.3.6 Limitations 

Finally, it is necessary to address certain limitations of the stepwise AIC 

regression. Even though, dropping or adding certain variables (or rather interaction terms) 
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does lead to an increase of AIC, the increment might not be of great magnitude and such 

two models can be relevant alternatives. Thus, the presented model is greatest in terms of 

AIC and suffers the least from the loss of information, yet other models with similar 

specifications could be appropriate as well. Furthermore, the time variant variable publ 

however encompasses certain limitations as the increased transparency in the voting 

procedure of the Board was not the only structural change. Following the controversial 

calls for support, which has fuelled the debate to change the voting procedure, several 

Board members have resigned as a sign of condemnation of unjust behaviour. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

29 

  

6. Manipulation in the Board 

In the case of the Board of the Cinematography Fund it is not solely the winner, 

who matters, it is also the overall ranking of every candidate. Thus, if we were to extent 

the definition of a pivotal ballot to the ability to affect the overall ranking of any 

candidate. Then with an increasing number of candidates the probability of being a pivotal 

voter further rises. Given that the average number of projects in sampled calls for support 

is 22, it is highly probable, that each member is pivotal. Thus, it is rather relevant to assess 

situations, when a voter is pivotal in the sense that his or her potential ballot is able to 

change the allocation of funds. Especially in the cases, when casting a strategic ballot 

would financially benefit a project, which would not have received any support, i.e. the 

influence on projects which are near the cut-off score. Note that this insincere behaviour 

is at the expense of other projects, which would have received finances if sincere ballots 

were casted. Strategic behaviour of members can also affect projects, which initially 

already receive funding. The ability to achieve an even higher ranking can result in the 

allocation of a greater amount of funds, yet the negative impact is smaller in comparison 

with projects close to the cut-off threshold. This is further discussed in section 6.4. 

This section is structured as follows. Firstly, the results of calls for support are to 

be analysed, i.e. cut-off values in said calls, the relationship between scores of Board 

members and experts, participation rate of Board members in the calls for support. That 

is, to gain deeper understanding of the procedure in order to create a realistic simulation 

of strategic behaviour in the Board. Secondly, the two possible methods of manipulation 

are presented, i.e. overstating and understating of preferences, in the framework of the 

State Cinematography Fund. Consequently, a theoretical simulation of such possible 

manipulation is shown for every call for support. The results implicating the extent of 

potential manipulation are then discussed. Lastly, the limitations of this thesis are 

addressed.  

6.1 Further characteristics of calls for support 

6.1.1 Participation rate 

The turnout is crucial in small committees as each member can have a significant 

impact on the results. Especially, in the case of the Board of Cinematography Fund where, 
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as stated in section 2.2, each member is likely to have the power to change the overall 

standings.  

 Along with the changes in the voting procedure, the number of participating 

members in each call for support is also publicly available. Out of 34 calls for support, 

the median value of voters is 6 and the mean value of voters is approximately 5,8.  Table 

and Figure 6.1.1 display the turnout of the sample. Note that, the quorum is equal to 5 

members, which also the most common participation rate. In the sample, there was no 

occurrence of a perfect turnout of all 9 members of the Board. 

Table 6.1.1 and Figure 6.1.1: Participation rate 

6.1.2 Cut-off threshold 

As indicated in section 3.3, the formal cut-off threshold is held at 60 points. That 

is to ensure, that only projects meeting minimal requirements shall be supported. 

However, the actual thresholds of calls for support should be higher. Yet, extraordinarily 

high cut-off thresholds might hint the overstating of preferences of voting members. The 

potential change in the cut-off score after the enaction of the open ballot voting might 

also uncover voting behaviour of the Board. 

The determination of the threshold is rather tricky as the fierceness of the 

competition varies from call to call. Furthermore, the Board has the possibility to not 

allocate all available funds in the second round of the voting procedure. Such situation 

might happen, if the Board draws to the conclusion that even though a project has 

surpassed the formal threshold of 60 points, it would be inappropriate to support such a 

Statistic Members 

N 34 

Mean 5.824 

St. Dev. 0.904 

Min 5 

Pctl (25) 5 

Median 6 

Pctl (75) 6 

Max 8 
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project. Thus, to determine the actual threshold, the calls of support shall be classified 

into one of the following mutually exclusive cases based on the reason why no more funds 

were allocated: 

• The insufficiency of funds, i.e. 100% of funds were allocated and thus the cut-off 

value shall be the score of the last project, which has been granted support. 

• Lack of projects with desirable quality, funds were not completely allocated – the first 

project below the threshold has a score of at least 60 points. The cut-off value shall 

be the average of the score of the last financed project and of the highest rated project, 

which was not supported. 

• Lack of projects with desirable quality, funds were not completely allocated – the first 

project below the threshold has a score below 60 points. The cut-off value shall be the 

average of the score of the last financed project and of 60 points (formal cut-off). 

• Lack of projects in general, funds were not completely allocated, yet all projects have 

received funding. The cut-off value shall be the average of the score of the last 

financed project and of 60 points (formal cut-off). 

Thus, all of the 81 calls for support were classified into one of the mentioned 

groups and their cut-off threshold determined. Table 6.1.2 presents the descriptive 

statistics of the cut-off thresholds under open and secret ballot.  

Table 6.1.2 Cut-off Score 

 

At first sight, the descriptive statistics show no immense diversity of the samples. 

This is reinforced by the two-samples Wilcoxon test11; the means of two samples are not 

deemed different as the null hypothesis could not be rejected. Thus, it is likely that the 

cut-off threshold has not changed after the implementation of the open ballot voting 

policy. This knowledge is further put to use in other sections. 

 

                                                 
11 As the distribution of the variable is non-normal, the Wilcoxon test was deemed appropriate. The 

results of the test along with the histogram of the cut-off score is available in Appendix A. 

Statistic N Mean St. Dev. Min Pctl(25) Pctl(75) Max 
 

Open ballot 34 69.632 6.376 60.300 64.542 73.400 84.571 

Secret ballot 47 69.552 5.587 60.580 64.625 73.225 86.750 
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6.1.3 The Board versus the Experts 

Given the possibility of a secret voting procedure, the disparity of ratings between the 

Board and the experts might be interesting to examine. As the expert analysis should serve 

as a guide for the board members, one would assume the disparity should not be great. 

The focus will be on the calls of support in the production of a Czech cinematography 

work category, where the impact of this discrepancy is most significant from the financial 

point of view. Table 6.1.3a shows the list of subsidised projects, which were most 

controversial as the difference in ratings was larger than 20 points in absolute terms. 

Table 6.1.3a: Most controversial succesful projects 

Project Scores of 
experts 

Scores of 
the Board 

Difference 
in ratings 

Subsidy 
['000 CZK] 

Public 
vote 

Obyčejný člověk 45 89 44 800 No 

Žáby bez jazyka 44 84 40 7 500 Yes 

Panna nebo orel 40 79 39 800 Yes 

Dobrý život bratra Bendy 38 77 39 600 Yes 

Jezdec času 53 91 38 1 200 No 

Ztraceni v ráji 42 75 33 4 000 Yes 

Anatomie Pavouka 54 84 30 250 No 

Sunrise 42 70 28 200 No 

Anthropoid 50 77 27 4 000 No 

Linie splněných přání v 
Horizontu událostí 94 67 -27 770 Yes 

Otcové naši 54 81 27 1 500 Yes 

LAJKA - v ohrožení života 60 85 25 4 000 No 

Kino Effenberger/Tlučte 
hrbaté 51 75 24 250 No 

Karel Zeman - filmový 
dobrodruh 57 80 23 400 No 

Ani ve snu! 99 76 -23 5 000 No 

EXKURZE 92 70 -22 735 No 

Zkáza krásou 98 77 -21 500 No 

Měděná hora 94 73 -21 350 No 

Sedmero  krkavců 58 79 21 7 000 No 

Melaniina kronika 69 90 21 2 300 No 

Návrat Krále Šumavy 91 70 -21 800 No 

 

Thus, it appears that certain projects can be rather controversial, and the 

disagreement between the experts and the members of the Board can be fairly substantial. 

Further, possible effect of the open ballot voting on the asymmetry between the Board 

and the experts is examined. One would expect the ratings of experts and of the board 

members to be in greater harmony under open ballot. Results are however contrary as the 



   

 

33 

  

correlation between the two scores is smaller after the enaction of the open ballot policy. 

Specifically, the correlation between the variables is 0.625 under secret ballot and 0.544 

under open ballot.12 The following Table 6.1.3b, summarises the statistics of the two 

samples. 

Table 6.1.3b: Difference in expert and board ratings 

 

Table 6.1.3b suggests that there is difference in means of the two distributions. 

Boards members seem to give even a lower score in comparison with the experts’ 

analyses. Figure 6.1.3 depicts the density of the difference in ratings prior and after the 

implementation of the open ballot. It is suggested that the distribution of the variable does 

not follow a normal distribution, which is also reinforced by the rejection of the null 

hypothesis of the Shapiro-Wilk test for normality. Using the two-samples Wilcoxon test13, 

the means of two samples are deemed different and statistically significant at the 1% level.  

Figure 6.1.3: Difference in expert and board ratings by voting procedure 

                                                 
12 Pearson's product-moment correlation test was applied. 
13 The results of the test along with the stacked histogram of the difference in ratings among experts and 

members of the board is available in Appendix B.  

Statistics N Mean St. Dev. Min Pctl(25) Pctl(75) Max 
 

Secret ballot 726 -3.565 13.671 -47.500 -11.544 3.983 47.000 

Open ballot 442 -5.866 14.101 -46.600 -14.286 3.125 41.000 
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As suggested by the logistic regression models, the changes in the voting 

procedure (along with other time variant effects) indicate a negative impact on the 

probability of obtaining a subsidy. Thus, even though the cut-off has not significantly 

changed (section 6.1.2), on average the Board seems to be more critical than the experts. 

For further examination, scatter plots (with two-dimensional densities) showing the 

relationship between the scores of the Board members and the experts are available in 

Appendix A. 

6.2 To overstate or to understate? 

On average, approximately 7,3 projects receive funding in a call for support. Thus, 

it is evident, that not solely the project with highest score matters, yet it is also the 

standings themselves. Standings are however relative. In order to improve the standing of 

a particular project, members can either reinforce said project or adversely weaken its 

competition. The former can be achieved by positively overstating preferences for the 

candidate at interest, the latter by understating preferences of all other candidates, or at 

least the ones, who threaten the position of the concerned candidate. 

Prior to discussing the implications of both strategies, the computation of change 

in score due to members’ deviation from current ballots is presented. The overall score of 

a particular project after the deviation of m member(s) is given by the following formula: 

 

Score′ = cont̅̅ ̅̅ ̅̅   +  
∑ (𝑐𝑜𝑛𝑡𝑖

′  − 𝑐𝑜𝑛𝑡𝑖)𝑚
𝑖=1

𝑛
  +  𝑒𝑐𝑜𝑛̅̅ ̅̅ ̅̅   +  

∑ (𝑒𝑐𝑜𝑛𝑖
′ −  𝑒𝑐𝑜𝑛𝑖)

𝑚
𝑖=1

𝑛
  

, where n denotes the number of voting members and 𝑖 = 1, . . . , 𝑚. 

 

Note that cont̅̅ ̅̅ ̅̅  and  𝑒𝑐𝑜𝑛̅̅ ̅̅ ̅̅  are average content and economic ratings of the Board 

prior to the introduction of strategic behaviour of certain members. The second and fourth 

term represent the deviation from the former ratings of content and economic 

characteristics, respectively. Thus, the new overall score of a project is given by the sum 

of content (first two terms) and economic (latter two terms) ratings. Let 𝑐𝑜𝑛𝑡𝑖 and 𝑒𝑐𝑜𝑛𝑖 

be the scores of a project under sincere voting; 𝑐𝑜𝑛𝑡𝑖
′ and 𝑒𝑐𝑜𝑛𝑖

′ strategic deviations. Thus, 

terms (𝑐𝑜𝑛𝑡𝑖
′  − 𝑐𝑜𝑛𝑡𝑖) and (𝑒𝑐𝑜𝑛𝑖

′ −  𝑒𝑐𝑜𝑛𝑖) indicate overstating and understating of 

preferences of a particular voter i, when these differences are positive or negative, 

respectively. 
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With no doubt, positive overstating is more compelling of the two methods in 

terms of direct impact as it requires only one misrepresentation of preferences. On the 

other hand, understating requires the correct identification of rival projects, if a member 

were not to understate the preferences for all other competing projects. The scores given 

by the experts or the knowledge of tastes of other members could hint potential rivals, yet 

it is difficult to identify all of them with certainty. Thus, unless a member was to 

understate all but one of his or her preferences, overstating is a more reliable tactic.  

However, if we were to implement extreme ballots, which is the optimal strategy, 

if a member was to focus on a sole project. Understating is in this case indeed more 

effective compared to overstating due to both the formal cut-off value (60 points) and the 

actual cut-off value (approximately 70 points on average). The possible magnitude of 

understating can be much larger in comparison with the possible extent of overstating if 

projects are highly rated, which is certainly the case if manipulation was to be effective. 

To give an example, 1 strategic voter in a committee of 5 members, is able to considerably 

influence two contrasting projects in an opposite manner. A project rated with 90 points, 

indicating almost certain allocation of funds, is able tie in rank with a project rated 65 

points, which is likely to be under the cut-off threshold. After the introduction of an 

extreme ballot of the strategic agent, both projects tie at 72 points. 

An interesting group of projects are projects, which are likely to find themselves 

just below the cut-off threshold. Such projects are more easily influenceable and thus 

tempting to overstate, if a member holds the belief, that such a candidate should be 

supported instead of other candidates with similar potential. Furthermore, in this case, 

understating of other projects might be unnecessary. However, projects which are not 

likely to achieve a great amount of points are harder to influence and might require a 

strategic voter to both overstate and understate his or her preferences. Another case, when 

understating could be inevitable is, if the goal of the strategic member is not merely 

pushing a project above a certain threshold but trying to influence a candidate to the first 

spot.  

Overall, it is evident that the combination of both methods is desirable for a 

strategic voter. However, the casting of extremal ballots by members is rather theoretic, 

especially in the case of understating preferences, as each member’s reputation would be 

directly at risk. Specifically, after the changes in the voting procedure were put in effect, 

which resulted in the open ballot policy. 
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6.3 Simulation of manipulation 

To simulate the possible extent of manipulation in the Board of the 

Cinematography Fund, following is assumed. A total of 6 members of the Board are 

participating in the voting procedure, i.e. the median number of voters from the sample 

as stated in section 6.1.1. The choice of 6 members is to approach the average 

characteristics of a call for support. Among the 6 agents, all but one are voting sincerely. 

The preferences of the sole strategic voter are the average preferences of the Board if the 

voter were to vote sincerely, i.e. 𝑐𝑜𝑛𝑡𝑖  =  cont̅̅ ̅̅ ̅̅ , and 𝑒𝑐𝑜𝑛𝑖  =  𝑒𝑐𝑜𝑛̅̅ ̅̅ ̅̅ . The sole strategic 

agent is focused on 1 project and in order to benefit the targeted project, he is both 

overstating and understating his preferences. The measure of an effective manipulation is 

whether a project, which would have not received support, is able to attain it after the 

introduction of a strategic voting member. It is assumed that each call for support has a 

cut-off ranking equal to the rank of the last financed project. Thus, a project is to be 

granted a subsidy after the manipulation, if it’s ranking is equal or above this rank in a 

particular call for support. Such manipulation is executed on the whole sample of 81 calls 

for support containing 1323 projects in total. 

6.3.1 A moderately strategic agent 

Suppose the strategic agent is moderate is his tactics and chooses not to cast an 

extremal ballot. He overstates his preferences for the favoured candidate by assigning it 

a score with an additional 25%, e.g. 75 points instead of 60 points. In case of other 

projects, he chooses to understate his preferences contrarily and lowers the score of a 

project by 25%, e.g. assigning 60 points instead of 80 points. The voting procedure is 

preserved, and the increase/decrease of points is done proportionately for both content 

and economic ratings. Thus, the favoured candidate will fall into one of the three 

following categories: 

• funded after the manipulation, but not initially, i.e. manipulation was effective 

• not funded after the manipulation nor initially, i.e. manipulation was 

ineffective 

• funded after the manipulation and also initially, i.e. manipulation was 

unnecessary14 

                                                 
14 Attaining a higher rank can result in a greater acquisition of funds, yet projects tend to receive either 

approximately the full amount requested or no funds at all. This is further addressed in section 6.4. 
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The fourth category is redundant as it is not possible to be funded prior to the manipulation 

but not afterwards. Success rate of manipulation will be defined as the proportion between 

effectively manipulated projects to the number of projects, which did not initially receive 

funding. 

Using such a tactic, the agent was successful in approximately 18% of cases. Out 

of 690 projects, which would have not received a subsidy, 122 projects15 are now able to 

reach funding. The category of distribution is most susceptible to manipulation as every 

fourth project was able to be efficiently manipulated. It is followed by the other two 

categories of production and development with a success rate of approximately 20% and 

13%, respectively. In case of other projects, the manipulation was either in-effective (567 

projects still would not receive any funding), or unnecessary (633 projects would have 

received funding either way). The following stacked bar chart 6.3.1 illustrates these 

proportion in terms of categories. 

Figure 6.3.1: Efficiency of moderate manipulation 

 

These results indicate that there is no need for the use of extremal ballots in order 

to influence a substantial number of projects. Furthermore, such preferences of a strategic 

                                                 
15 Five projects were able to reach a desirable ranking yet were below the formal cut-off threshold of 60 

points. 
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voter might be reasonable and thus would be the extent of manipulation, which would 

make his position defendable.  

6.3.2 Former scores and additional points  

As the strategy of the agent is to both overstate and understate preferences 

proportionately, the quantification of additional points might not be as straight-forward 

due to certain limitations. The understating of preferences is not being limited in any way, 

as higher the former score is, the greater will be the proportionate decrease in rating. 

Overstating is however restricted by the maximal cap of 60 and 40 points. Thus, the 

maximal amount of additional points is optimised at 48 and 32 points in the content and 

economic scores, respectively as projects with a score higher than 80 points will be 

overstated with less than 25%. This limitation is however found true only in 1 exceptional 

case, when a project was not initially funded even with a score higher than 80 points. The 

following stacked histograms 6.3.2 present the relationship between the former score 

prior to insincere voting of the strategic voter and the efficiency of manipulation for two 

groups16.  

Figure 6.3.2: Moderate manipulation – former ratings 

 

                                                 
16 Such grouping was made based on the results of the logistic regression as the characteristics of the calls 

for support in production category were deemed significantly different in comparison with the other two 

categories. 
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The difference in the distribution of the number of additional points is linked with 

the distribution of former scores. In the production category, a majority of projects 

formerly attain a score between 60 and 72 points, whereas the distribution of these scores 

is more evenly spread in the other two categories (especially in the case of the candidates, 

which were effectively manipulated). The measures of central tendency are however 

comparable. Thus, Table 6.3.2 shows the descriptive statistics of former content and 

economic ratings of projects, which were effectively manipulated, along with the 

influence of the strategic member, i.e. additional 25% increase in the number of points. 

Table 6.3.2: Moderate manipulation statistics 

6.3.3 Revisiting odds ratios and probabilities 

The introduction of a moderate strategic member has presented the additional 

number of points that a sole member can allocate to a candidate. By synthesizing these 

results with the results of the logistic regression in section 5.3, it is possible to arrive at 

the estimated impact of such manipulation on the odds ratio and on the probability of 

succeeding in a call for support. Regarding the production category, where the estimated 

impact of the content score is larger in comparison with the other two categories; the 

additional average of 1.564 points in the rating of content and 1.139 points in the 

economic rating results in a change in the odds ratio17 by a factor of 4.053. This is an 

equivalent to a 33.6-percentage point increase in the probability on average18. Regarding 

the other two categories, under the same assumptions, the odds ratio changes by a factor 

of 2.942 and equivalently the probability increases by 26.3 percentage points. Note that, 

this is the quantification of the overstating of preferences. Understating of preferences 

result in the corresponding negative impact19.  

                                                 
17 Keeping all other variables constant. 
18 Keeping all other variables at their mean and under a secret voting procedure, i.e. value of publ is equal 

to 0. 
19 The impact is on average of greater magnitude as the scores of projects with a ranking above the 

threshold are logically higher and thus the decrease in points would be larger. 

Statistic N Mean St. Dev. Min Pctl(25) Pctl(75) Max 
 

Content score (former) 122 37.570 4.166 27.875 34.400 40.395 48.857 

Additional points (25 %) 122 1.564 0.170 1.161 1.433 1.683 1.952 

Economic score (former) 122 29.753 3.116 23.000 27.819 32.000 37.286 

Additional points (25 %) 122 1.139 0.150 0.452 1.083 1.235 1.329 
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The impact would be exponentiated if we were to quantify the combined effect of 

overstating and understating as presented in the simulation. Comparing two average 

projects, where one is understated and the other overstated, the resulting odds ratio is 

16.431., i.e. more than four-fold compared to mere overstating of preferences. Thus, it is 

apparent that even though the change in the overall score might appear negligible, as the 

affected projects are likely to be near to the actual cut-off threshold, the manipulation can 

be highly effective.  

6.3.4 An extremely strategic agent 

In a rather theoretical situation, the strategic agent can also choose to be extreme 

is his tactics and cast solely extremal ballots. He overstates his preferences for the 

favoured candidate by assigning it the maximal score of 100 points. In case of other 

projects, he chooses to understate his preferences contrarily by assigning 0 points to all 

of them. The voting procedure is preserved, and the increase/decrease of points is done 

proportionately for both content and economic ratings. Even though such an extreme 

tactic is unlikely, especially in the case of an open ballot voting, the following stacked 

bar chart 6.3.4, an analogy to Figure 6.3.1, illustrates the maximal extent of manipulation. 

Under extreme voting, a sole member was able to effectively influence 463 projects out 

of the total of 690 projects. Moreover, 192 out of 227 projects were not effectively 

manipulated due to the fact, that even in the case of extreme overstatement of preferences, 

they were not able to past the formal threshold of 60 points. 
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Figure 6.3.4: Efficiency of extreme manipulation 

 

6.4 Further limitations 

Certain limitations of the approach in this thesis must be addressed. Firstly, the 

dependent variable was simplified to a binary variable, even though not all successful 

projects have a received full amount requested. This approach is however supported by 

the fact, that if a project is to obtain a subsidy, it generally obtains approximately the full 

amount requested. Furthermore, this simpler approach was chosen since it was not 

possible to assess whether a project is requesting an appropriate amount funding or not. 

This is also in accordance with the strategical concepts of the Fund, as finances should be 

used efficiently. Allocating an insufficient amount to a project needs, can put the project 

at risk of being unsuccessful, which would then result in a wasteful subsidy. 

Secondly, the simulation of manipulation was defined as a single-winner problem 

as the strategic agent is focused on one particular project. In reality, members of the Board 

might have a preference over the ideal order of the ranking in mind. Thus, as stated in 

Section 2.2, casting extremal ballots might not be the optimal strategy if a multi-winner 

problem was to be solved. 
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7. Conclusion 

The choice of a voting procedure is essential to any collective decision-making 

process, especially in small committees, where each voter has a say. Such is the case of 

the Board of the State Cinematography Fund, a 9-member body, which allocates public 

funds to support the Czech cinematography. Evaluative voting, an extension to approval 

voting, was chosen to be the voting rule, which is known to have desirable properties 

under the condition that voters report their preferences truthfully. It is however a double-

edged sword as it is largely susceptible to strategic voting, especially if agents ought not 

to reveal their ballots.  

In this thesis, econometric and game theoretical approaches were adopted to 

analyse the possible extent of strategic voting. Firstly, the voting procedure and other 

mechanisms of the Fund were examined. Secondly, using publicly available results of 

calls for support, logistic regression models were applied to estimate a candidate’s 

probability to succeed in a call based on both project and call for support characteristics. 

These results were interpreted with the use of odds-ratios and marginal effects at means, 

where the latter method is closely related to projects of utmost interest. Those are projects, 

which are most vulnerable to strategic behaviour of members of the Board as shown by 

the consequent simulations of manipulation. 

 Even a simulation, where a single strategic voter focuses on a targeted project and 

overstates and understates his preferences moderately, can result in an extensive influence 

on the overall standings of candidates and thus on the allocation of funds. The impact on 

an average project is equal to a sixteen-fold increase of the odds ratios and 56-percentage 

point increase in the probability of obtaining support. That is, if we were to compare two 

average projects, where one was overrated and the other underrated. If extremal ballots 

were to be considered under otherwise same assumptions, a sole member in a committee 

of 6 members is able to allocate funds to two-thirds of projects, which otherwise would 

not have received any funding. Furthermore, given the framework of the system; all voters 

are very likely to be pivotal, understating is more efficient compared to overstating of 

preferences, and open ballot voting, which was later enacted, is suggested to decrease to 

probability to obtain funding. 

To author’s knowledge, no such analysis of evaluative voting in a committee was 

previously actualized, especially in a non-experimental environment. These results shall 

provide valuable insights for policy makers, who are to design voting procedures or, more 
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broadly, related mechanisms. Under proper settings, which initiate sincere reporting of 

preferences of agents, the optimal collective choices can be made. Conclusions of this 

thesis are not limited solely to allocation problems and could be extrapolated to any 

decision-making processes, which operate with the evaluative voting rule or with related 

voting rules.  

Possible future extensions of this thesis could be a greater focus on multi-winner 

problems as the vast majority of game theoretic literature on this topic is rather focused 

on a single-winner problem with a large electorate. Simulations presented, were carried 

out under a single-winner framework due to a lack of a measure of adequacy of requested 

subsidies and also due to the complexity of such problem as a whole. 
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Appendix 

 

Appendix A – Cut-off Threshold 

 
Table A: Two Sample Wilcoxon signed rank test 

 

 
Figure A: Cut-off score histogram by voting procedure  
 

 

 

 

 

 

 

 

Statistics W 
 

Test statistic 801.5 

P-value 0.9847 

Alternative hypothesis Two-sided 
 

Cut-off score - under open ballot and under secret ballot  
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Appendix B – Board Members and Experts 

 

Table B: Two Sample Wilcoxon signed rank test 
 

 
Figure B1: Stacked histogram  
 

 

 

 
 
 
 
 
 

Statistics W 
 

Test statistic 176200 

P-value 0.00483 

Alternative hypothesis Two-sided 
 

Difference in ratings between the Board and the Experts - under open ballot; under 

secret ballot  
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Appendix B – Board Members and Experts 
 

Figure B2: Scatter plots of board and expert ratings by voting procedure 
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