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POLITICAL, LEGAL AND MATHEMATICAL FORECASTS ON HOLDING PARLIAMENTARY ELECTIONS IN THE REPUBLIC OF MACEDONIA WITH CLOSED OR OPEN LISTS
ABSTRACT

This study shall provide an overview of the advantages and disadvantages of open and closed lists, depending on the type and level of openness, number of political parties, number of constituencies, number of voters and tenures, political culture model and model reflecting the votes in tenures.  

Politically and legally, the research will lead us to some conclusion about the best solution for the Republic of Macedonia, considering its demographics and the best solution for different categories of political parties (categories, depending on the number of voters, whether the party is some minority ethnic community, whether it enjoys support throughout the country equally or unequally).   Also, the possibilities for electoral irregularities will be compared and the willingness of Macedonian voter to create candidates list will be analyzed, as well as what would be a determinant in his/her decision when it comes to open list.  

The research from mathematical point of view will contain projections based on calculations that refer to the advantages and disadvantages of the aforecited lists. The mathematical forecast will be based on the total number of voters, the models for defining constituencies, the type of the model that would be used to represent the seats, the size of the so-called electoral remainder in certain types of candidate lists, possibility of suppressing certain voters’ groups as well as the optimization coefficient of the number of maximum elected candidates on open candidates list.    

When the proportional models are analyzed, some questions occur, such as whether the whole country should be one constituency or should it be divided in several constituencies, whether a so-called threshold of elimination to be set (prohibiting clause): whether a determined quota to be set for MPs/councilors’ seats, whether the candidates’ lists to be open or closed etc.  Whether an open or closed list in proportional model depends on the homogeneity in the society, political culture, democratic tradition etc.  
Key words: open list, D'Hondt method, largest remainder method, Hare quota, Droop quota, Hare method, Cincinnati method 
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First assumption; If an open list is applied, the voter has opportunity to elect a candidate, and not only a party
This assumption is based on the possibility the voter to influence the structure of the MPs/councilors composition not only when it comes to a political party, but to the composition of individuals as well. Namely, depending on the choice, the voter can influence on the setting of priorities within a candidates’ list. Voters that determine the order within a list have a higher sense of democracy and better opportunity to show their will. Mathematically, we hereby prove the opportunity for bigger choice compared to the closed list, as well as the bigger opportunity for choice in the following three cases 

Let’s assume that certain political party has n candidates on its list. 
1.  Voters can vote only for one candidate of the list.
2. Voters can vote for five candidates of the list.
3. Voters can vote for five candidates, and they will give preference to each of the five candidates they decided to vote for.
In the first case, when the voter votes for 1 candidate, the total number of possibilities for election is 
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In this case, it is clear that the probability to vote for any of the candidates equals 
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If we have 20 candidates, the possibility for election of any of the candidates is 1/20 

However, if voter can vote for 5 candidates, the total number of possibilities will significantly increase.
Actually, 
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If there are twenty candidates on a list, the total number of possibilities for election of 5 candidates the citizen will vote for of the total number of presented candidates is the following:
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Regarding the third case, if the voter votes for 5 candidates and determines their priority, the number of possibilities for their election will be even bigger. In this case, the order of the 5 elected candidates is important as well. So, in this case, we have
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If the list includes 20 candidates, we have:
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So the possibilities for election are much higher compared to voting for one candidate, the citizen can vote for 5 candidates of the list. The possibility for election is increased even more, when the voter has the opportunity to give preference to the candidates.
2
Second assumption: If an open list is used, the possibility for some influence is reduced
Contrary to the abovementioned, when it comes to open lists, the party has the opportunity to propose candidates but cannot give preference to a candidate. So the party would have certain role in positioning the candidates, if certain quota has to be fulfilled so that the candidates would be elected. If the quota is not fulfilled, and the party has won the seats, then the party can supplement the number, according to its belief. However, this is only possible if there are legal opportunities for the party to allocate seats (with fixed list deposited in advance). In most of the cases a quota is set and the remainder of the votes is allocated according to determined priorities (see below about the allocation of votes) 
3

Third assumption: If there is an open opportunity, then the possibility for election of candidates that actually have weaker support from voters is smaller
With an open list, the chance of election of candidates that in fact are not supported by the electorate is avoided. The support of the electorate for part of party's leadership or their close partisans and financial supporters might be small due to various reasons; however these people that have small support among the electorate, in closed list, can be ranked higher.  This might influence certain voters not to vote for some political party only as a result of the order of candidates that is as a result of the candidates put in the upper part of the list. The open list enables better fluctuation in the party, factual measurement of the legitimacy of the party and the candidates and can result in strengthening the democracy in the party.   
4

Forth assumption: The election of more candidates from one candidates’ list compared to another candidates’ list does not depend on the use of open or closed list, but might depend on the use of the formula for calculation of seats and number of constituencies 
If the open or closed lists influence the allocation of seats within the list, it does not influence at all on the allocation of seats between parties or candidates' lists.  The relation between the allocation of seats and the formula for allocation of votes and the number of constituencies (whether the country is only one constituency or divided in several constituencies) is presented below.  
D’Hondt method 
After all the votes have been tallied, successive quotas or 'averages' are calculated for each list. The formula for the quota is:
                 
[image: image7.wmf]1

+

s

V

                                                                                                          (1)
V – is the total number of votes that list received
s – is the number of seats the party has won so far. (initially 0 for all parties in a list only ballot).
The rationale for the use of this procedure is the respect of the proportion of seats won to the number of votes won by the party. Thus, the ratio of votes received to seats allocated is maintained, and this makes it possible for parties having relatively few votes to be represented.
This method has the following notable mathematical properties: if the proportion of the votes received by each party is entirely unknown, i.e., is a random variable uniformly distributed on the n-dimensional simplex (where n+1 is the total number of parties competing for the election), then the distribution of seats is also entirely unknown, i.e., each partition of the total number of seats among the parties is equally likely. This can be said to be a condition of unbiasedness. The advantage of this method is that the popularity of one candidate can help some less popular party colleagues.  
	
	Party A
	Party B
	Party C
	Party D
	Party E

	Votes
	340 000 
	280 000
	160 000
	86 000
	15 000

	Seat 1
	340 000 
	280 000
	160 000
	86 000
	15 000

	Seat 2
	170 000
	280 000
	160 000
	86 000
	15 000

	Seat 3
	170 000
	140 000
	160 000
	86 000
	15 000

	Seat 4
	113 333
	140 000
	160 000
	86 000
	15 000

	Seat 5
	113 333
	140 000
	80 000 
	86 000
	15 000

	Seat 6
	113 333
	93 333
	80 000 
	86 000
	15 000

	Seat 7
	85 000
	93 333
	80 000 
	86 000
	15 000

	Seat 8
	85 000
	70 000
	80 000 
	86 000
	15 000

	Seat 9
	85 000
	70 000
	80 000 
	43 000
	15 000

	Total seats won
	4
	3
	1
	1
	0


Table: The D’Hondt method used in case of one constituency 
 The following three tables present results of elections in a country divided in three constituencies. 
	
	Party A
	Party B
	Party C
	Party D
	Party E

	Votes
	140 000
	120 000
	59 000 
	30 000
	5000

	Seat 1
	140 000
	120 000
	59 000 
	30 000
	5000

	Seat 2
	70 000
	120 000
	59 000 
	30 000
	5000

	Seat 3
	70 000
	60 000
	59 000 
	30 000
	5000

	Total seats won
	2
	1
	0
	0
	0


Table: The D’Hondt method used in case of more constituencies (constituency 1)
	
	Party A
	Party B
	Party C
	Party D
	Party E

	Votes
	90 000
	100 000
	61 000
	26 000
	1000

	Seat 1
	90 000
	100 000
	61 000
	26 000
	1000

	Seat 2
	90 000
	50 000
	61 000
	26 000
	1000

	Seat 3
	45 000
	50 000
	61 000
	26 000
	1000

	Total seats won
	1
	1
	1
	0
	0


Table: The D’Hondt method used in case of more constituencies (constituency 2)
	
	Party A
	Party B
	Party C
	Party D
	Party E

	Votes
	110 000
	60 000
	40 000
	30 000
	9000

	Seat 1
	110 000
	60 000
	40 000
	30 000
	9000

	Seat 2
	55 000
	60 000
	40 000
	30 000
	9000

	Seat 3
	55 000
	30 000
	40 000
	30 000
	9000

	Total seats won
	2
	1
	0
	0
	0


Table: The D’Hondt method used in case of more constituencies (constituency 3)
It can be concluded from the data in the tables that the allocation of MPs seats in the five proposed parties on the electorate list defers depending on the number of constituencies.  So, in case of only one constituency we have the following allocation of MPs:
	
	Party A
	Party B
	Party C
	Party D
	Party E

	Total seats won
	4
	3
	1
	1
	0


However, if the country is divided into more constituencies, the allocation is the following: 
	
	Party A
	Party B
	Party C
	Party D
	Party E

	Total seats won
	5
	3
	1
	0
	0


Jefferson method (Largest remainder method)
This method requires the number of votes for each party to be divided by a quota representing the number of votes required for a seat, and this gives a notional number of seats to each party. Each party must receive seats equal to integer. This will leave some seats unallocated. 

The Hare quota is defined as follows:        
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	Party
	Party A
	Party B
	Party C
	Party D
	Party E
	Total

	Votes
	340 000 
	280 000
	160 000
	86 000
	15 000
	881 000

	Seats
	 
	 
	 
	 
	 
	9

	Hare quota
	 
	 
	 
	 
	 
	97 889

	Votes/quota
	3,47
	2,86
	1,63
	0,88
	0.15
	 

	Seats won
	3
	2
	1
	0
	0
	6

	Remainder
	0,47
	0,86
	0,63
	0,88
	0,15
	 

	Highest remainder seats
	0
	1
	1
	1
	0
	3

	Total seats
	3
	3
	2
	1
	0
	9


Table: The Jefferson method used in case of only one constituency 
	Party
	Party A
	Party B
	Party C
	Party D
	Party E
	Total

	Votes
	140 000
	120 000
	59 000 
	30 000
	5000
	354 000

	Seats
	 
	 
	 
	 
	 
	3

	Hare quota
	 
	 
	 
	 
	 
	118 000

	Votes/quota
	1,19
	1,02
	0,5
	0,25
	0,04
	 

	Seats won
	1
	1
	0
	0
	0
	2

	Remainder
	0,19
	0,02
	0,5
	0,25
	0,04
	 

	Highest remainder seats
	0
	0
	1
	0
	0
	1

	Total seats
	1
	1
	1
	0
	0
	3


Table: The Jefferson method used in case of more constituencies (constituency 1)
	Party
	Party A
	Party B
	Party C
	Party D
	Party E
	Total

	Votes
	90 000
	100 000
	61 000
	26 000
	1000
	278 000

	Seats
	 
	 
	 
	 
	 
	3

	Hare quota
	 
	 
	 
	 
	 
	92 667

	Votes/quota
	0,97
	1,08
	0,66
	0,28
	0,01
	 

	Seats won
	0
	1
	0
	0
	0
	1

	Remainder
	0,97
	0,08
	0,66
	0,28
	0,01
	 

	Highest remainder seats
	1
	0
	1
	0
	0
	2

	Total seats
	1
	1
	1
	0
	0
	3


Table: The Jefferson method used in case of more constituencies (constituency 2)
	Party
	Party A
	Party B
	Party C
	Party D
	Party E
	Total

	Votes
	110 000
	60 000
	40 000
	30 000
	9000
	249 000

	Seats
	 
	 
	 
	 
	 
	3

	Hare quota
	 
	 
	 
	 
	 
	83 000

	Votes/quota
	1,33
	0,72
	0,48
	0,36
	0,11
	 

	Seats won
	1
	0
	0
	0
	0
	1

	Remainder
	0,33
	0,72
	0,48
	0,36
	0,11
	 

	Highest remainder seats
	0
	1
	1
	0
	0
	2

	Total seats
	1
	1
	1
	0
	0
	3


Table: The Jefferson method used in case of more constituencies (constituency 3)
So, in case of only one constituency we have the following allocation of seats:
	
	Party A
	Party B
	Party C
	Party D
	Party E

	Total seats won
	3
	3
	2
	1
	0


However, if the country is divided into more constituencies, the allocation is the following:
	
	Party A
	Party B
	Party C
	Party D
	Party E

	Total seats won
	3
	3
	3
	0
	0


Besides the mentioned Hare quota used in the largest remainder method, the Droop quota is used as well. 
The Droop quota is calculated in the following manner:
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So, in case of one constituency with the use of Jefferson method and the Droop quota we have the following allocation of seats:
	
	Party A
	Party B
	Party C
	Party D
	Party E

	Total seats won
	4
	3
	1
	1
	0


So, in case of more constituencies, with the use of Jefferson method and the Droop quota we have the following allocation of seats:
	
	Party A
	Party B
	Party C
	Party D
	Party E

	Total seats won
	4
	3
	2
	0
	0


5

Fifth assumption; If open list is used, the candidates will be more actively engaged throughout the election campaign 
When a candidate knows that he/she is a potential winner of a seat, then he/she will be more actively engaged in the election campaign.  Their engagement may be directed to strengthening the party (if the party is stronger, the possibility to be elected is higher), or realization of individual campaigns (this has a positive effect on the positioning of the party). The candidate when performing individual pre-election activities (door-to-door activities, self-financed media coverage, advertising materials, etc) makes a contribution to himself/herself and to the party that nominates him/her.    
6

Sixth assumption: If an open list is used, then the possibility of respecting the representation (ethical, age, gender) on the list is reduced
According to the Electoral Code of the Republic of Macedonia when submitting a candidates’ list the gender equality concept must be respected. Although not obliged, the political parties must pay attention to the age structure, ethnical background or the regional approach. This should be considered when it comes to the upper part of the electoral list; particularly in the constituencies assumed the party will win most of the votes in. If it’s an open list, the voter cannot pay attention to these concepts and thus the concept of formal and informal quota is not respected. 
7

Seventh assumption: If it’s an open list, then the voting and the counting processes are more complex
The proportional elections with open list are practically impossible to be conducted in a country that is one constituency due to the technical problem of listing all the candidates on the candidates list. The voting process itself is also more complex because the voters will need more information, above all in situations when they have to prioritize the candidates they will vote for.
The counting of the votes is more complex as well, because the allocation of votes in one candidates’ list must be followed. The problem is how to allocate the votes won by candidate that has exceeded the quota and the votes won by candidate that has been eliminated. Later on, we will discuss these aspects. 
Single transferable vote (STV) system 
This is a preferential voting system designed to minimize "wasted votes”, provide proportional representation and ensure that votes are cast for individual candidates rather than party lists. 

STV is based on transfer of votes from candidates that will win or lose for sure, to other eligible candidates (that stand chance to be elected). 
STV initially allocates an elector's vote to his or her most preferred candidate and then, after candidates have been either elected or eliminated, transfers surplus or unused votes according to the voters' stated preferences. 
Voting
The voters vote for a candidate with priority 1, for another with priority 2 etc.
Counting the votes
A candidate must meet the minimum quota to be elected. 

The most commonly used is the Droop quota
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Finding the winners
1. Any candidate who has reached or exceeded the quota is declared elected.
2. If a candidate has more votes than the quota, that candidate's surplus votes are transferred to other candidates. Votes go to the next preference candidate listed. 

3. If no one new meets the quota, the candidate with the fewest votes is eliminated and that candidate's votes are transferred.
4. This process repeats until all seats are filled. 

There are different methods regarding the counting of the votes. Experts have different opinion about which method is best. 

We shall use the term hopeful for the candidates that are not elected or eliminated in certain stage in the process. 

First, the quota threshold is calculated, and the ballots on which the candidates obtain highest preference.
Let’s see one simple example about transferring candidate's votes to other candidate. 
We have 5 candidates, 20 voters and each voter can vote for 1 or 2 candidates, and if the voter votes for 2 candidates then he/she has to give preference 1 to one of the candidates and preference 2 to another candidate. Three candidates should be elected.
First, the quota is calculated:
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So, the number of votes required a candidate to be elected is 6.
	
	Candidate 1
	Candidate 2
	Candidate 3
	Candidate 4
	Candidate 5

	1st Preference
	4
	2
	12
	1
	1

	2nd Preference
	2 (after candidate 2)
	0
	0
	8 (after candidate 3)
	4 (after candidate 3)


	
	Candidate 1
	Candidate 2
	Candidate 3
	Candidate 4
	Candidate 5

	Candidate 3 is declared elected since he/she has more votes than the quota.

	
	4
	2
	12
	1
	1

	Candidate 3’s surplus votes are transferred to those candidates with next preference, in this case the next preferred candidates are Candidate 4 and Candidate 5. However, even with the transfer of surplus no candidate has reached the quota, and since Candidate 2 has the fewest votes, she/he is eliminated.

	
	4
	2
	6
	5
	3

	Candidate 2 ’s votes are transferred to Candidate 1. Thus, Candidate 1 reaches the quota.

	
	6
	0
	6
	5
	3

	Neither of the candidates meets the quota, so candidate 5 will be eliminated and Candidate 4 will be elected.

	
	6
	0
	6
	5
	0


Differing counting methods
Single transferable votes systems differ in a number of ways, primarily in how they transfer votes, as well as in the exact size of the quota for determining winner. 
Surplus reallocation  
The votes an elected candidate receives in excess of the quota are surplus. To minimize wasted votes, they are transferred to other candidates. The manner of transferring the surplus to other candidates should be decided. It makes a significant difference because people that vote for the same candidate with preference 1, often have different second and third preference. There are several methods for the reallocation of surplus, however the experts have not agreed on the best method. There are different methods to decide how the surplus votes of a candidate that exceeds the quota to be transferred to other candidates. On the basis of the different methods, the excess of votes can be transferred in different ways. This will make a difference in the allocation of seats among the candidates.
Randomization 

Some of the allocation methods allocate the surplus randomly. Ensuring randomness is done in various ways. In many cases, all the relevant ballot-papers are manually mixed.  
Hare method
This is the easiest method to be implemented in a manual count of votes and it is close to the original method proposed by Thomas Hare in 1857. This method applies the Hare method which was previously defined. Let’s illustrate how this method functions with a simple example. 
There are three candidates running for 3 MP seats. 
One hundred citizens have voted in the following manner. The votes were allocated in the following manner:
	70 votes

	14 votes

	16 votes

	1. Candidate A
2. Candidate B
	1. Candidate B
	1. Candidate C
2. Candidate A
3. Candidate B


The Hare quota is the following  
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First, the votes with preference 1 are counted: 

Candidate A: 70


Candidate B: 14


Candidate C: 16

Candidate A has more than 50 votes. This candidate meets the quota and is elected. He/she has 20 votes more than the quota, and according to this method, the votes are transferred to Candidate B, as specified on the ballots. After transferring the votes, the number of votes is the following: 

Candidate B: 34

Candidate C: 16
Neither of the candidates meets the quota and due to this Candidate C will be eliminated since it has fewer votes than Candidate B. So, Candidate C’s votes are transferred to Candidate B. Thus, Candidate B will have 50 votes and will meet the quota. So, Candidate A and Candidate B will be elected. 

Votes might be lost with this method if the voters have not voted on the ballots for any other candidate besides the candidate with preference 1. 
Cincinnati method
This method for calculating votes with open list with preferences is used in Cambridge.  This method uses the following formula
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n- is the ordinal number of the ballot that should be transferred. If n is not an integer then n is the nearest integer. 
This means that if the quota is 50, and a candidate has won 60 votes, then n=6 which means that every sixth vote will be transferred to the next preferred candidate. If the ballot does not have candidate with lower preference then it will be skipped. If there are ballots that have been removed when transferring ballots n (n, 2n, 3n), the sequence starts again with n+1, 2n+1, 3n+1. This is more representative method than Hare method, and less likely to suffer from too many wasted votes.  
Conclusion
We can conclude from this analysis that more factors influence the decision whether an open or closed list should be used in the proportional election model in Republic of Macedonia. 

An open list will enable the citizens to have larger participation in the election process, in other words, a party will not be able to create a list of candidates it prefers. This increases democracy within parties and favorably influences the election campaign process because every candidate has equal interest to be engaged in the process of winning voters. On the other hand, an open list reduces the possibility to preserve certain gender, ethnical, age concept that is taken into consideration or has to be taken into consideration when creating closed list. The open list also makes the election process more difficult due to mistakes that might be made by voters and it has more complex process of counting votes of one candidates’ list. 
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