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words with the highest negative β values. Note that only some of these words are 
visible in Figure 2. From among the words with the highest positive β values we find 
the word “subsidiary” both in the plural and the singular and the words “governor”, 
“corporations” and “majesty”. Among the words with the highest negative β values, 
we detect such words as “administrations”, “chambers”, “programming”, “compe-
tence” and “quantification”. The differences between these two sets of words suggest 
inherited differences between the institutionalized legal systems within which each 
of these sets are embedded.

Certain words from among those with the highest positive β values emphasize 
the overseas heritage of the common law system, found among the countries exam-
ined in Canada, Australia and New Zealand, each literally (see Table 2 and the above 
text) indicating Britain’s “majesty” as the head of state, who is represented by a 
resident “governor”. Moreover, we may argue that the vocabulary of budgetary leg-
islation in these countries represents governance by means of what is known by the 
term “whole-of-government” (Christensen and Lægreid. 2007), indicated by refer-
ence to “subsidiary” organizations of government and public-sector organizations 
instituted as “corporations”. Notably, in recent decades these three countries have 
turned to common global models for budgetary reforms carried out in other countries 
(Wanna et al. 2010).

To single out what the words with the highest negative β values represent, we 
can utilize contrasts between this word set and the set with the highest positive β 
values. While in the former set, governance with such institutional supports as the 
“majesty” and the “governor” receives accents, in the latter set the challenges of 
pushing the proposed government budget through both “chambers” of the legislature 
are emphasized. Other words with the highest negative β values take up different 
aspects of the institutionalization of governance than certain words in the set with the 
highest positive β values. Words in the former set express concerns with the distribu-
tion of “competence,” the roles of various “administrations” in the budgetary process 
and procedures of “planning” and “quantification,” whereas structural and institu-
tional concerns of governance come up in the word set with the highest positive β 
values, including the words “subsidiaries” and “corporations”.

Credibility intervals were not calculated only for the posterior document esti-
mates by means of parametric bootstrap, but also for each word included in the 
analysis. However, the reporting conventions of unsupervised latent trait analysis 
certainly do not require the inclusion of these results for the 2,992 words left in the 
examination after the initial pruning.

Topic modeling of budgetary legislation in thirteen countries

The restricted number of documents and countries, thirteen, effectively precluded 
the estimation of more than three topics. A “seed word” was selected at random at 
the start of the estimation, 0.1 was used as the prior for the parameter α, and 1,000 
iterations were run to estimate the model. Following common topic-modeling prac-
tice, the α = 0.1 struck a balance between the concentration of the posterior prob-
abilities of the topics within the documents examined either upon only one topic 
(with high α values) or many or all topics (with low α values). The same model with 
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the same seed word was run three times to ensure that the results were stable 
enough. At most, what changed from estimation to estimation comprised the order 
of the topics, not their contents. The reason why the results of each estimation are 
not exactly the same comprises the Markov chain Monte Carlo (MCMC) algorithm 
built into the latent Dirichlet allocation topic modeling applied in the analysis. As 
indicated in the methods section, because of the limited resources offered by the 
R-topicmodel library, comprehensive testing of the final model was not carried out. 
This omission has commonly been accepted in previous refereed research utilizing 
topic modeling.

The posterior probability distributions resulting from the topic modeling (Table 
3; Table 4) support hypothesis 9, taking up a topic that can be named the “Heritage 
of the common-law legal system”, and hypothesis 10, taking up a topic that can be 
called the “Heritage of the Napoleonic subtype of the civil-law legal system”. The 
third topic can be inferentially labeled the “Heritage of the Nordic and German sub-
types of the civil-law legal system”. As is the rule in topic models, many words 
appear in two or all three topics. Some of the words with the highest probability of 
inclusion in any of the three topics hardly more than indicate that the corpus exam-
ined indeed comprises legal texts (such as the word “law” and the modal verbs 
“must”, “shall” and “may”) or includes references or cross-references to the specific 
parts of the legal text in question (such as “section”, “article” and “paragraph”).

Let us look for words of more substance that are characteristic of certain topics 
rather than others. Words that deal with the contents of budgeting are most frequent 
in the first, “German and Nordic” topic: “budget”, “finance”, “financial”, “expendi-
ture” (both in the singular and the plural), “appropriations”, “cash”, “assets” and 
“provisions”. In the second, “common law” topic we find a good many words that 
characterize the institutionalization of budgetary governance with special reference 
to the key actors of this institutionalization: “minister”, “crown”, “treasury”, “board”, 
“parliament”, “council” and “governor”. Words characterizing accountability are 
more frequently found in the third, “Napoleonic” topic than in the others: “account”, 
“accounting”, “report”, “auditing” and “information”. It would be interesting to find 
correspondences between these emphases and those in research on budgetary gover-
nance (Hallerberg et al. 2007) and in research on ideologies of government budget-
ing and accounting (Hyndman et al. 2014). However, it derives from the very differ-
ent purposes, objectives, research materials and procedures of these two studies and 
this article that meaningful examination of such correspondences is not possible.
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Table 3. A Three-Topic Model of Budgetary Legislation in Thirteen Countries

Descending probabil-
ity order of words to 

belong to a topic 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Topic 1, Heritage of the Nor-
dic and German subtypes of 

the civil-law legal system

“shall”

“budget”

“government”

“federal”

“section”

“finance”

“management”

“act”

“minister”

“year”

“accounting”

“may”

“financial”

“statement”

“accounts”

“ministry”

“expenditures”

“expenditure”

“fiscal”

“state”

“audit”

“central”

“referred”

“cash”

“information”

“account”

“assets”

“line”

“report”

“provisions”

Topic 2, Heritage of 
the common-law legal 

system

“minister”

“may”

“crown”

“act”

“corporation”

“section”

“financial”

“public”

“must”

“money”

“person”

“treasury”

“report”

“shall”

“department”

“appropriation”

“year”

“board”

“parliament”

“subsection”

“council”

“fiscal”

“information”

“respect”

“regulations”

“amount”

“governor”

“means”

“made”

“general”

Topic 3, Heritage of the 
Napoleonic subtype of the 

civil-law legal system

“article”

“state”

“shall”

“budget”

“public”

“law”

“general”

“finance”

“year”

“accounts”

“expenditure”

“may”

“financial”

“paragraph”

“entities”

“referred”

“accounting”

“ministry”

“following”

“treasury”

“provisions”

“revenue”

“said”

“provided”

“credits”

“auditing”

“account”

“report”

“sector”

“social”

Explanations: The table indicates words in a descending order of the probability that the words indi-
cated belong to a given topic. Only thirty words receiving the highest posterior probabilities in each 
topic are included. The estimation gave the value 576.826 for “perplexity”, measuring the predictive 
ability of the estimated model. However, it is not possible to assess if this is a high or low figure.
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As proposed in hypothesis 9, the countries in which only the second topic is present, 
according to the posterior probabilities estimated, comprise Canada, New Zealand 
and Australia. The probability of the second topic in the two combined documents 
representing the United Kingdom is not low, either, but exceeds one-half of the total. 
As proposed in hypothesis 10, the countries in which the third topic has the highest 
posterior probability include two inheritors of Napoleonic civil law, Spain and Italy. 
In the documents from these countries only the third topic is present according to the 
estimation results. The estimation presents the host country of the Napoleonic tradi-
tion, France, as a hybrid between this topic and the German-Nordic topic, which is 
in accordance with the commonly acknowledged Germanic traits in parts of the 
French legal heritage. Estonia stands out as something of an anomaly; despite the 
predominantly German heritage of its legal system, over two-thirds of the vocabulary 
examined represent the third or “Napoleonic” topic in the Estonian document. It 
should be separately examined if the Estonian uniqueness might derive from possible 
French influences upon this country’s budgetary legislation of 1938, and again once 
the act examined was passed after the restoration of Estonian independence, although 
soon heavily amended (Raudla 2010). In the Austrian document only the first topic 
is present. This topic also has a high posterior probability in the Swedish and Finnish 
documents and a fairly high posterior probability, or almost two-thirds, in the 
Icelandic document.

In the documents from the thirteen countries, the posterior probability of finding 
only one topic is one hundred percent in six countries (Australia, Austria, Canada, 

Table 4. Distribution of Topics by Countries

Countries

Australia

Austria

Canada

Estonia

Finland

France

Iceland

Italy

Netherlands

New Zealand

Spain

Sweden

United Kingdom

Topic 1, Heritage of the Nor-
dic and German subtypes of 

the civil-law legal system

0.0000 

1.0000

0.0000

0.3078

0.9426

0.2109

0.6364

0.0000

0.8176

0.0000

0.0000

0.9450

0.2815

Topic 2, Heritage 
of the common-
law legal system

1.0000

0.0000

1.0000

0.0000

0.0000

0.0000

0.0358

0.0000

0.1258

1.0000

0.0000

0.0000

0.5522

Topic 3, Heritage of the 
Napoleonic subtype of the 

civil-law legal system

0.0000

0.0000

0.0000

0.6921

0.0573

0.7890

0.3278

1.0000

0.0566

0.0000

1.0000

0.0550

0.1663

Explanations: The figures in the table indicate the distribution of topics in the document or documents 
representing each country according to the posterior probabilities in the LDA (latent Dirichlet alloca-
tion) model estimated.
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Italy, New Zealand and Spain) and almost 95 percent in two other countries (Finland 
and Sweden). The posterior probabilities for three countries are divided between a 
dominant and a minor topic (Estonia, France and Iceland), and in two countries 
between a dominant topic and two minor topics (the United Kingdom and, to a 
lesser extent, the Netherlands).

Conclusions and discussion

The empirical research question of this article worded as follows: How are legal 
system traditions present in the words of texts of legislation on government 
budgeting? Confirmation has been received to the continuing relevance of legal 
system traditions in the public administration domain of regulating government 
budgeting by means of legislation. Arguably, additional usefulness of the article 
derives from its Bayesian-inspired methodological approach of applying research 
methods of machine learning a.k.a. computational methods.

Eight of the hypotheses proposed received support once posterior probabilities 
were estimated by means of the computational method unsupervised latent trait scal-
ing, and two further hypotheses were supported once estimation by means of topic 
modeling was carried out. According to the estimated posterior probabilities, 
remarkable differences exist between the countries examined along dividing lines 
between legal system traditions. The unsupervised latent trait scaling indicated a 
cleavage in budgetary legislation between overseas inheritor countries representing 
common-law traditions, Australia, Canada and New Zealand, and countries with 
civil-law traditions representing the Napoleonic subtype, or especially Spain and 
Italy. The other countries examined occupy the middle ground between the two 
extremes. The topic modeling indicated the posterior probability of a topic of the 
heritage of the British common-law system and a topic of the heritage of the 
Napoleonic subtype of the civil-law legal system. Moreover, on an exploratory basis 
a third topic was labeled the “Heritage of the Nordic and German subtypes of the 
civil-law legal system”.

While the posterior probabilities estimated indicated some countries, represent-
ed by the documents examined, as if “ideal types” representing one topic only, other 
countries rather were hybrids. The legislation that the second, “common-law” topic 
catches accentuates institutional governance aspects of government budgeting, 
whereas the third, “Napoleonic” topic emphasizes budgetary accountability, and the 
first, “German and Nordic,” characteristically takes up the contents of budgeting. By 
and large these results conform with Lienert’s (2013) conclusions on resilient inter-
country differences in budgetary legislation in different countries. However, it has 
not been possible within the confines of this article to examine reasons for the topi-
cal differences.

According to the very purposes of this article, it has examined what Bayesian-
inspired research methods may help deliver. Traditional quantitative content analy-
sis, in particular, would have been much beyond the economic and other means in 
this study. However, the empirical results of the article send a definite message. After 
all, the utility of assuming the resilience of divisions between legal traditions has 
been seriously under question, and in some research fields such assumptions have 
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been seen as downright counterproductive (Pargendler 2012; Lindahl and Schadewitz 
2013; however, in public administration research, see Painter and Peters 2010). 
Despite advancing global harmonization in government budgeting ever since the 
1940s (Wanna, Jensen and de Vries 2010), the hypotheses proposed on the continu-
ing relevance of legal system traditions in regulating government budgeting by 
means of legislation could be sustained.

More generally, this article joins previous neo-institutional, related and other 
studies that take into account the context of public administration to help explain 
why the same influences may not bring about the very same results, let alone do so 
soon all over the world (Ashworth et al. 2009; Goldfinch and Wallis 2010; Pollitt 
2013). In the article, the context comprised the historically mediated institutional 
heritage of different legal systems and their subtypes, and, mutatis mutandis, 
traditions of different public-administration systems.

The empirical study reported in this article has been carried out under certain 
delimitations introduced by the investigator. For two reasons this study has com-
prised cross-sectional studies (Levy and Franklin 2013; Gill and Witko 2013) with-
out joining the expanding time-series research that utilizes texts as its research mate-
rial (Proksch and Slapin 2008; Grimmer 2010; Bertelli and Grose 2011; Clark and 
Lauderdale 2010; DiMaggio et al. 2013). This cross-sectional character has arisen 
from a combination of the author’s interest in international comparative study of 
public administration in its financial and budgeting aspects on the one hand, and on 
the other the difficulties to prepare a corpus comprised of consecutive texts of bud-
getary legislation passed in numerous countries over a longer time period. The rea-
sonably good availability of the texts examined in this article comprised a fortunate 
“opportunity window” enabling this study to evolve in the first place.
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