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The article deals with the main quantification methods of the system of checks and balances. Taking into account the 

main historical stages of the development of ideas concerning the functioning of the checks and balances system, on the 
basis of the comparative method, the main features of understanding the functioning of different aspects of checks and 
balances system by using mathematical methods are emphasized. 

Having systematized mathematical techniques, the author of the article offers its own typology on the basis of 
highlighted criteria. The classification of quantification methods including methods of studying the level of presidentialism, 
methods to compare the powers of the president and parliament, methods related to the calculation of parliamentary 
powers, is proposed. The features and peculiarities of all these methods are critically considered in the article. Each 
quantification methods is analyzed in detail and special attention in the article is paid to the main the disadvantages of their 
use in the study of checks and balances system as a whole.  

The article provides a description of the technics and formulas used in the application of each of methods. It is 
emphasized that a part of the methods are used to rank the states in the form of government, while another part is used to 
index and create a common list of states by this or that index accordingly. But all of these methods are focused of a specific 
component of the checks and balances system and are aimed at the sphere of the influence of a separate political player 
indexing. A comprehensive mathematical method for the system of checks and balances as a basic guarantee of democratic 
functioning needs to be proposed. 

Key words: checks, balances, method, quantification methods, index, branches of power, cluster analysis, ranking, system, 
formula. 
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Розглянуто основні квантифікаційні методики дослідження системи стримувань і противаг. Враховуючи 

основні історичні етапи розвитку ідей щодо функціонування системи стримувань і противаг, основуючись на 
порівняльному методі, окреслено основні особливості розуміння функціонування окремих аспектів системи 
стримувань і противаг за допомогою використання математичних методів. 

Запропоновано класифікацію методів кількісного дослідження, включаючи методики вивчення рівня 
президентської влади, порівняльні методики повноважень президента і парламенту, методики розрахунку 
парламентських повноважень. Усі характерні особливості застосування цих методик критично проаналізовано. 
Зміст кожної методики кількісного аналізу системи стримувань і противаг детально окреслено, а особливу увагу 
приділено основним недолікам їх використання під час вивчення системи стримувань і противаг загалом. 

Ключові слова: стримування, противаги, методика, чисельні методи, індекс, гілки влади, кластерний аналіз, 
ранжування, система, формула. 
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The application of mathematical methods in 
social sciences faces problems and criticisms from 
adherents of traditional methods of research in this 
area of cognition. Despite considerable discussions 
and critique of the practice of applying quantitative 
methods in political science, at the present stage of 
its development they are gaining popularity. In 
particular, the use of quantification methods for the 
study of certain elements of the system of checks and 
balances becomes rather popular. 

In particular, we are talking about the methods 
of index and cluster analysis, which are used for a 
detailed study of the models institutional and 
functional organization of state power. The study of 
the use of quantification methods for the analysis of 
elements of the system of checks and balances is 
particularly topical for the implementation of 
comparative studies of the functional capacity of 
branches of power in the state, given the lack of state-
building experience in Ukraine. The purpose of the 
article is to carry out an analysis of the quantification 
methods of studying checks and balances system 
elements. 

Among the most prominent scholars involved in 
the use of mathematical techniques in researching 
elements of the checks and balances system were 
scholars such as Shugart, Carey, MacGregor,  Metcalf, 
Krouwel, Zaznayev, Lokshyn and others. Among the 
Ukrainian scientists who were engaged in research on the 
use of cluster and index analysis in the study of elements 
of the checks and balances system are 
Seriogina, Romaniuk, Lytvyn, Lebedyuk, and others. At 
the same time, in the works of these and other scientists 
there is no systematization and comprehensive analysis 
of the mathematical methods used in the checks and 
balances system study. In addition, most of the existed 
methods focus on one side of the power pole: 
presidentialism or parliamentarism. 

At present, the index of presidential authority of 
the in various forms of government has become the most 
widespread. The index analysis of the presidential power 
is the most widespread in Western political science and 
already involves about ten mathematical methods of 
measurement. This made it possible to significantly 
expand the possibilities of comparative analysis and to 
investigate the functioning of the presidential institution 
in various types of republican-democratic rule more 
thoroughly. We propose to singl out several groups of the 
existed quantification methods: 

I. Methods of studying the level of 
presidentialism:  

1) The presidential authority index by Shugart 
and Carey (1992), which is based on a simple 

interval method. The total numerical value of the 
president’s powers is calculated on the basis of two 
groups: legislative and non-legislative powers. Each 
authority is evaluated on the basis of a differentiated 
system of grades for a 5-point system (where 0 is 
the president does not have these powers, and 4 is  
the president owns these powers in full force) 
[Shugart, 1992]. 

The authors rank the political regimes in terms 
of presidential powers (for this they selected two 
variables from their list – “cabinet formation” and 
“cabinet resignation”) and the degree of separation of 
sources of support for the assembly and cabinet, 
using variables “cabinet distrust” and “dissolution of 
the assembly”. Their first criterion of typology is the 
power of the president (the degree of control) over 
the cabinet, the second – the separate survival of the 
assembly and cabinet. For the operationalization of 
the first criterion, the presidential power index over 
the cabinet is used, which is the sum of two 
indicators – “cabinet formation” and “сabinet 
resignation”, and for the second criterion to be 
operationalized, the index of separate survival, which 
is the sum of indicators of “distrust of the cabinet” 
and “dissolution of the assembly” . Separate survival 
of the assembly and the cabinet indicates how the 
cabinet and the parliament depend on each other. If, 
at dissolution of the parliament, the cabinet continues 
to function, then such survival is maximal. Countries 
are placed in a matrix dictated by the authors, 
depending on the values of the indexes (See Table 1) 
[Shugart, 1992]. 

Despite the significant strengths of this 
methodology, its main disadvantage is the limitation only 
to the assessment of formally approved and 
constitutionally prescribed powers.  

 
2) Method of  McGregor. The author, on the 

basis of the 43 presidential powers he has allocated, 
has created two indixes of the presidential power – 
balanced and unbalanced. All the powers that the 
president owns, MacGregor assigns a numerical 
value – “1”; then laments all “units” in three 
categories: 1) symbolic, ceremonial and procedural 
powers, 2) powers relating to appointment, 3) 
political authority; the amount is calculated by “0.5” 
for each partial, limited or power that the president 
shares with someone; the percentage of the amount 
received from “43” is calculated – the maximum 
possible indicator. Because of its simplicity, 
McGregor’s method has become widely known in 
western political theories. However, one should take 
into account – the main disadvantage is that all 
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presidential powers are considered to be equivalent, 
without taking into account that such an analysis is 
rather one-sided and does not make it possible to 

differentiate the powers of the president because of 
their importance and influence on the political 
processes taking place in the state [McGregor, 1994]. 

 
 

 

 
Тable 1  

Typology of Democratic Regimes by Shugart and Carey 
 

                         Max                                                                                                                              Max 
Parliamentary-presidential Presidential 

Prime-presidential 

Parliamentary 
 
 
 
 
 
 

Assembly-independent 
                         None 
 

3) The method of Hellman. The author 
assigns each authority a number, depending on 
whether it belongs solely to the president, or is given 
to the president with restrictions, or not at all. In 
systems with a presidential form of government, the 
rating “1”  is assigned with exclusive powers, “0,5” – 
powers with reservations and rating “0” – those 
powers that are not given to the president at all. In 
parliamentary systems with direct presidential 
elections (apparently Hellman refers to semi-
presidential systems), grades are, respectively, set to: 
“0.75”, “0,35” and “0”. In parliamentary systems 
with indirect president elections, others are 
evaluated: “0,5”, “0,25” and “0”. Hellman 
substantiates the idea of the dependence of the size 
and importance of presidential powers on the form of 
government. Hellman’s methodology is intended to 
calculate the presidential power index (based on the 
sum of indicators) and rank the countries from the 
largest to the smallest indexes [Хеллман, 1996]. 

4) Frye’s method. An American researcher 
uses the same list of presidential powers as Hellman. 
However, he divides them into two groups –  
exclusive powers and shared authority (“shared”). If 
the president is elected by direct elections, the 
exclusive powers of the president are indicated by 

the number “1”, and the joint powers are “0,5”. If the 
president is not elected nationwide, then each of his 
powers is assigned a “0,5”. Then all numerical values 
are summed up [Frye, 1997]. 

5) Index of presidential power by Norgaard 
and Johannsen. The IPA is calculated using coding for 
the three main groups of constitutional authority 
resources - symbolic, designated resources and political 
resources. If the president has a resource in full, 
unlimited form, then the number “1”; if its resource is 
limited – “0,5”; if he does not have such power – “0”. 
The IPA formula is:   

IPA = (1 (ΣS1-7) + 2 (ΣA1-13) +  
+3 (ΣP1-17)) x E x L = IS / 336 x100 

where IPA – index of presidential authority; 
S – symbolic resources (7 of them): the value of 

each is “1, “0.5 or “0; 
A – intended resources (13 of them): the value of 

each is “1, “0,5 or “0; 
P – political resources (17): the value of each is 

“1, “0,5 or “0; 
E – mode of presidential elections: direct 

elections (“2); parliamentary elections (“1); 
L – duration of the presidential term: limited term 

(“1); the lifetime election of the president (“2); 
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IS – index value in relation to the maximum 
possible index (336), which is calculated using the same 
formula as:IPAmax = ((7 x 1) + (2 x 13) + (3 x 17)) x 2 x 
2 = 336 

IPA is used by authors in prescribing 
typologies, analyzing correlations and regressions. In 
the latter two cases, the problem of the relationship 
between the form of government and other variables – 
economic (GDP per capita and index of economic 
freedom) and political (freedom index) may be 
solved [Johannsen,  2003]. 

II. Methods for comparing the powers of the 
president and parliament: 

1) Index of the level of presidentialism 
Krouwel (LPrez). The Dutch scientist, in his 
calculations, analyzes powers within the two 
variables – the parliamentary index (IPar) and the 
presidentialism index (IPres). When encoding, the 
following numerical values are used: if IPres is 
calculated, then “1” is assigned a sign that is 
unambiguously associated with presidentialism,  
“0” – if this attribute can in no way be attributed to 
the presidential system. On the contrary, if IPar is 
calculated, then “1” is assigned a sign of 
parliamentarism, “0” – f the sign is not typical for 
parliamentarism. In cases of incomplete and general 
authority, “0,5” is used. For example, “0,5” is 
assigned when the president (for IPres) or parliament 
(for IPar) divides the powers of dissolution of 
parliament with another actor. 

Krouwel puts numerical values in seven variables: 
1) presidential election, 2) dissolution of parliament,  
3) formation of the government, 4) parliamentary vote of 
confidence, 5) vote of no confidence, 6) the right of 
legislative initiative and the president’s veto, 7) powers 
of the executive branches of power. 

After defining IPres and IPar (each – by summing 
up the numerical data of variables), the level of 
presidentialism is calculated by the formula: 

ІPres - ІPar = LPres 
Positive values (+) indicate presidentialism, 

negative (–) – parliamentarism [Krouwel, 2003]. 
2) Index of form of government by Zaznayev. 

The Russian researcher made an attempt to improve 
the methodology of Krouwel and on its basis created 
a methodology aimed at determining the form  
of government of a particular state. Taking into 
account the changes made to Krouwel’s 
methodology, Zaznayev identified the ten criteria for 
measuring the presidential power score (PresS) and 
parliamentary power. The maximum value of the 
indicator for each criterion is “1”, the minimum  

is “0”. As in the Krouwel’s calculation, there is an 
intermediate variant – “0,5”. The maximum value for 
the presidential index (if any) and for the 
parliamentary index score  (ParIS) is “10”. By 
calculating the parliamentary index from the 
presidential index, you can get the Index of form of 
government (IFG): 

IFG = PresS – ParIS 
The positive values of IFs indicate the 

attraction of the system to the presidential form, and 
the negative – to the parliamentary form. The greater 
the numerical value of the index, the more the system 
has presidential or parliamentary elements. The zero 
value of the IFG means the balance of power 
[Zaznaev, 2014] 

3) Lokshnyn Index of political rates. This 
method is aimed at determining the powers of the 
president and the upper and lower chambers of 
parliament. The author assumes that all significant 
powers are allocated by the constitution between the 
three authorities – the president, the upper and lower 
chambers of parliament. Taking all the set of powers that 
are allocated for 1, one can write: 

1,pre lch uchw w w+ + =  

where prew  – the political weight of the president,  
lchw  – the political weight of the lower chamber of 

parliament, uchw  – the political weight of the upper 
chamber of parliament [Локшин, 2013]. 

Another limitation is that the weight of each 
authority varies from 0 to 1, including the limit values. 
The political weight of each actor in the body will be 

equal ,
i

i

w
ena

 iena  – effective number of actors in a 

political body of power і. Taking these assumptions into 
account, including the reciprocal relationship between 
the equivalence of authority distribution among 
institutional positions and the magnitude of political 
rates, the final version of the formula for calculating 
Index of the size of political rates (ISPR): 

( )2| 3
1 1 ,

j
n i

ij iISPR w= == ∑ ∑  

where і – one of the three authorities (to be accurate і =1 
indicates president, і = 2 – indicates the lower chamber 
of parliament, і = 3 – indicates upper chamber of 
parliament), j – an institutional position in the 
government, n│i – number of institutional positions (or, 
what is the same, effective number of actors) depending 
on the authority і. But according to the above mentioned 
assumption, the weight of one institutional position is 
equal to the weight of the relevant authority divided by 
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the effective number of actors [Локшин, 2013]. Due to 
this, the formula is simplified to the next: 

( )22
3 3

1 1

i
i

ii i
i i

wwISPR ena
ena ena= =

 
= × = 

 
∑ ∑  

III. Methods related to the calculation of 
parliamentary powers:  

1) Index of parliamentary powers by Fish and 
Kroenig. Today, this technique is the most successful 
and important attempt to measure the completeness 
of powers of the legislative body of a particular state 
in the framework of cross-national comparative 
research. To calculate the index, the authors 
allocated 32 parliamentary powers that cover the 
parliament’s ability to exercise control over the 
president, parliamentary freedom from the 
presidential control, parliamentary powers in specific 
areas, and the level of bureaucracy. The more 
indicators are inherent in that or another parliament, 
the stronger it is. For each coincidence, the numerical 
value “1” is assigned, the numerical values are 
summed up and then divided into 32. The authors 
evaluate not only the formal powers of the parliament 
in the constitution, but also conduct a survey of at 
least five experts from each country, which also 
confirm or not confirm data on a particular indicator 
[Fish, 2011]. 

2) Effective number of parties indexes. An 
effective number of parties points to the likely 
composition of the parliament and directly allows 
you to predict how consolidated the interaction of 
parties in it will be and how the majority and 
minority in the legislature will be formed and 
function. In political science there are two methods 
of calculating this index 

– Effective number of parties (ENP) by Laasko 
and Taageper is calculated on the basis of determining 
the amount of support each party holds during the 
election. This indicator is quite significant for 
determining the party system in the state, which 
directly affects the definition of party competition 
within the parliament. This statistic is usually used to 
evaluate multiparty systems. The formula of Laakso 
and Taageper is: 

2
1

i
ENP

p
=

∑
 

where ip  – the percentage of votes received by the i-
party in elections, or the percentage of deputy mandates 
received by the i-party in parliament [Laasko, 1979]. 

– The index of the effective number of parties by 
G. Golosov (Np) 

( )2
1 1

1
1

x

p
i i

N
s s s

=
+ ÷ −

∑  

where 1s  – the proportion of parliamentary seats or 
votes of the party's voters who have gained the largest 
share of seats or votes, is  – the proportion of 
parliamentary seats or votes of the i-party voters. The 
value of the largest party is always equal to “1”, while 
the rest of the parties are calculated from the size of the 
largest party. Algorithm of calculation Np differs from 
ENP algorithm. To calculate the index, we first calculate 

( )2
1

1
1 i is s s+ ÷ −

 where 1s  – constant value for each 

variable is , and then add weighted numbers from each 
party [Golosov, 2009].  

This index better measures the effective number 
of batches in highly fragmented and least fragmented 
party systems, fulfilling the necessary properties for an 
index of this kind. 

Among other methods that assess the party 
systems and key players in the political arena of the state 
should be called the index of proportionality of Gunter, 
the index of disproportionality of Gallagher, the index of 
fractalisation Raye, the index of uncertainty preferences 
electorate Pedersen [Шестак, 2014].  

Also, in thegame theory there is a large number of 
techniques that are aimed at studying the internal 
distribution of the influence of political players in the 
state. In particular, it is the Shepley-Shubik resolution 
party index (1954); Banzhaf Index (calculated by the fate 
of coalitions); The index of political influence of 
Deegan-Pakel etc. 

In the late 1960s, Stephen Brahms made an 
interesting attempt to compile an index of concentration 
of power in political systems. But his methodology is 
directed at the study of actors, but not at their powers 
[Brams, 1968].  

From the abovementioned it follows that today in 
political science repeatedly attempts were made to apply 
a numerical index analysis of the branches of power 
authorities. However, for all of our considered and 
analyzed methods, there are certain disadvantages and 
weaknesses, among which: 

1) unilateral consideration of powers through the 
prism of only one or two branches of government; 

2) consideration of only legally approved and 
constitutionally authorized powers and failure to take 
into account the practical side of their implementation; 

3) the lack of disclosure of the branches of power 
influence level of one on one; 
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4) a non-diversified approach to assigning 
numerical values to separate powers of the branch of 
government; 

5) lack of a unified approach to the ranking of 
states in the form of government; 

6) the absence of a clear ranking of the results 
of the obtained indicators due to the calculation 
performed. 

Bearing in mind the above-mentioned methods and 
defining their advantages and disadvantages, it should be 
noted that nowadays political science is open to active 
scientific research of optimal methods of mathematical 
adjustment of the system of checks and balances. We have 
systematized the existing methods of studying separate 
elements of the checks and balances system by offering the 
appropriate classification. Having outlined relevant groups 
of the existing mathematical methods within the framework 
of political science, we critically assessed the shortcomings 
and opportunities of each of them. 

The above-mentioned shortcomings show the 
necessity for political science to take into account the 
need for a method that would be directed towards a 
comprehensive analysis of the system of checks and 
balances and quantification of its elements within the 
political system of a particular state. Today, in fact, there 
is no complex method of numerical study of the checks 
and balances system. In the direction of such studies, 
there are open wide opportunities for further scientific. 
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