Fiscal Enforcement and Elections in the context of high corruption 





Abstract 
The effect of electoral competition on corruption, rent-seeking and informality remains poorly understood, especially in the context of post-communist economies. In a context where there is little moral value attached to law abidance, businesses or households that engage in informal activities might perceive a tolerant government as “magnanimous” and might be persuaded to support it in upcoming elections. In this paper, we investigate the case of Albania, a post-communist transition economy, characterized by high levels of corruption. The objective of this paper is to obtain insight into fiscal enforcement during elections, hence to further our understanding of the relation between corruption, clientelism, informality and elections in the context of a transition/post-communist country. To this end, we report complementary quantitative and qualitative analysis suggesting that the incumbent deliberately lowers monitoring of enforcement vigilance before elections (e.g. through lower/fewer fines) and yielding insights into how such behaviour effects come about. 
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Introduction 
There is a growing research interest in the corruption effects of electoral democracy – in particular, in new democracies, which typically are associated with high levels of corruption. However, the effect of electoral competition on corruption, rent-seeking and informality is still poorly understood, especially in the context of post-communist economies. This article addresses the lack of comprehensive empirical research focused on countries combining economies in transition and neo-patrimonial democracies, in which voters are likely to be incorporated in patron-client networks (Uberti, 2016). 
Recent research has shown that there is increased informality and corruption before elections in the context of post-communist transition economies characterized by high levels of corruption (Lami et al., 2021; Imami et al., 2022). Yet, in spite of substantial evidence of higher corruption, clientelism and (economic) informality prior to elections, there is still limited understanding around the motivations and mechanisms at play. If elections fuel the cyclical manipulation of policy regimes, what is the incumbent’s motivation and rationale for manipulating a given regime? Is it to favour special interest groups, earn bribes (as suggested by Khemani, 2004 and Shi & Svensson, 2006) or to sway the electorate at large (as in traditional PBC theory)? Or is the aim to stimulate indirectly the economy? [footnoteRef:1] What are the mechanisms and tactics at play?  [1:  Incumbents may be restrained in overtly manipulating economic policy instruments before elections (e.g., increasing public expenditure or lowering taxes), because more experienced voters could penalize them for such opportunistic behaviour, or due to restrictions (e.g. fiscal rules). Consequently, incumbents may embrace indirect and more ‘camouflaged’ means (to stimulate the economy) such as opportunistically relaxing the stance of tax revenue performance before elections, either by laxer collection efforts, additional tax exemptions or preferential treatments, or a combination of these (Lami and Imami, 2019).] 

The aim of this paper is to obtain insight into fiscal enforcement in conjunction with elections, in order to further our understanding of the relation (interaction) between corruption, clientelism, informality and elections in the context of a transition/post-communist country – namely Albania. While there are many studies that analyse informality or corruption and electoral competition (e.g. Mochtak, 2017) in post-socialist countries, there is a limited understanding of their interrelations. 
In order to analyse the factors and motivations behind higher corruption and informality before elections a combination of data and tools are used. For example, while previous work has documented clearly higher levels of fiscal evasion and increased informal/ illegal construction before elections in Albania  (Lami et al., 2021; Imami et al., 2022), in this contribution we provide insight into the tactics and mechanisms that the incumbent uses to enable or generate such election cycles. Previous studies have analysed different datasets – for example, on mining licenses, construction permits, and tax collection (Imami et al., 2018a; Imami et al., 2018b; Lami et al., 2021) – using time-series analysis to uncover the statistical traces of election-related relaxation of vigilance and enforcement mechanisms in economic domains/areas controlled by or under the influence of government. Together, these studies provide a varied body of evidence consistent with an election-related strategy perpetuated by successive incumbent governments. In this study, we provide not only further evidence on what has happened but also shift the focus to identifying how it happens (i.e. the relevant principals and agents), which in turn will provide direct evidence on why it is happening. 
This study thus tests directly the hypothesis that the election-related phenomena identified so far by statistical analysis amount to different manifestations of systematic “electoral corruption” or misuse of power in connection with elections. To this end, this study provides insight into mechanisms and motivations by means of field work comprising in-depth interviews and informal conversations with former and current tax and custom officials. Thereby, this study enables deeper reflection on whether the previous econometric investigations narrowly reveal corrupt electoral behaviours or, rather, uncover electoral practices embedded within – and thus the outcome of – a wider governance system characterised by informality and clientelism. 
In the next section, we elaborate the theoretical background. In section three we elaborate the methodology, and in section four we discuss the results. Section five concludes by highlighting the main results and policy implications.

Literature review 
Informality is found to be very diffused in all domains of post-communist countries, also due to the mismatch between what the state “claims to offer to its citizens” and what it actually offers, or delivers, whereby informality is considered a way of creating survival strategies (Stenning et al., 2011; Imami et al., 2020). Some scholars have linked corruption and informality to the legacy of state socialism, tracing post-socialist graft to the elite (i.e. nomenklatura) and non-elite (i.e. blat) networks of favours that proliferated under communism (Ledeneva, 1998). Others link corruption to various institutional (e.g. democracy) and cultural (e.g. religious tradition) factors (Treisman, 2000). Yet other studies link corruption to the types of social and political organization that tend to prevail in low-to middle-income societies, rather than to specific cultural traits or institutional characteristics (Khan, 2010). 
Neo-patrimonialism and clientelism have long been recognized as key principles of social organization in developing and transition economies (North et al., 2013). In neo-patrimonial regimes, authority is based on personal loyalty between a patron (e.g. incumbent politicians) and his/her clients (i.e. subordinates). In this context, the incumbent’s strategy to gain and maintain political power is not primarily conditioned by ability to deliver on policy programs but rather on the provision of benefits (Kelsall, 2011). Within newly democratized nations, the established formal institutions of electoral competition and participation often exist alongside clientelist structures of political and economic arrangement. Within these societies, networks of patron-client relationships heavily influence significant economic dealings, while also serving as a bridge connecting voters, politically affiliated businesses, and political organizers. Patronage-based politicians accrue both political backing and financial assets, essential for solidifying their power, by generating and dispersing economic benefits and ownership privileges, often via corrupt means. This distribution of economic benefits can occur within the boundaries of legality, such as through politically orchestrated transfers, or in an illicit manner, such as through the illegal sale of rights (Khan & Jomo, 2000; Uberti, 2016). 
In the literature, there is no clear consensus on the corruption effects of electoral democracy. The expectation is that voters tend to punish corrupt politicians during elections; however, the empirical evidence is mixed. The effect of electoral competition on corruption, rent-seeking as well as informality, is poorly understood, especially in the context of post-communist economies. However, we may hypothesise that, in neo-patrimonial democracies, where voters are likely to be incorporated in patron-client networks (Uberti, 2016), it is doubtful whether corruption increases the probability of being rejected at the polls. In fact, prior to elections, the incumbent may even intensify the (corrupt) flow of rights and rents to its clientele in order to hedge the risk of electoral defeat (Tornell & Lane, 1999), and to mobilize votes or control public opinion (e.g. through paid media), thereby increasing the likelihood of electoral success (Collier & Hoeffler, 2009). Thus, prior to elections, increases in the flow of state-created rights and rents, fiscal evasion and informality may be observed relative to a ‘normal’ long-term pattern, which can be attributed to corruption in the administration of the rights or rent regime. 
Even in the case of average citizens who are not embedded in patron-client networks, signs of incumbent “generosity” or “tolerance” can be appreciated and can result in electoral support. For example, formal policies such as tax breaks or the inauguration of new streets or schools (often at the cost of increased debt with long-term negative impact) in line with Political Business Cycles (PBC) theory, or informal policies, such as higher tolerance for hiding taxes, for constructing illegally, or even breaking traffic rules with a lower risk of getting a penalty, can please “bounded rational voters”. In a context where there is little moral value attached to law abidance, businesses or households that engage in informal economic activities might perceive a tolerant government as “magnanimous” and might be persuaded to support it in upcoming elections (Imami et al., 2022). 	Comment by Geoff Pugh: Should this be "evading" taxes? Revenue or profit may be hidden to avoid taxes; but taxes are not hidden. 
These contentions, however, have yet to be tested systematically in the context of post-socialist transition countries. Accordingly, in this paper, we investigate the case of Albania, a post-communist transition economy, characterized by high levels of corruption. As highlighted in Table 1 below, based on the 2021 Corruption Perceptions Index (CPI), Albania is among the worst performing countries in the Western Balkans (and Europe as a whole), next to Bosnia and Herzegovina, which due to historical and institutional factors remains largely a weak, dysfunctional federal state. 
Table 1. Country ranking based on CPI (2021)
	Country
	CPI ranking

	Montenegro
	64

	North Macedonia
	87

	Kosovo
	87

	Serbia
	96

	Albania
	110

	Bosnia and Herzegovina
	110


Source: Transparency International (2022)

On the other hand, Albania has been subject to extensive research on the political economy of elections, looking into different forms of manifestation of corruption, clientelism and informality in conjunction with elections, in addition to research on the classical PBC. For example, Lami et al. (2021) find evidence of lower tax collection prior to elections in Albania, potentially due to favouritism, pork-barrel politics or corruption (e.g. the substitution of bribes for tax income), resulting in significant worsening of public financial performance before elections (Lami, 2022; Imami et al., 2022). 

Methods 
[bookmark: _Hlk142592623]We statistically test the hypothesis that in Albania revenue from fines levied on non-compliant businesses decreases significantly before general (parliamentary) elections.[footnoteRef:2] Monthly time-series data on fines obtained from the central government fiscal statistics were employed to test this hypothesis.[footnoteRef:3] In addition to providing more robust statistical results, monthly data most importantly allow for the inclusion of any intra-year election effects, because of the higher frequency of observations compared to annual data (Lami et al., 2021; Lami, 2023). [2:  Albania is a parliamentary republic (the parliament appoints both the government and the president). Consequently, parliamentary elections are by far the most important elections.]  [3:  Data on fines are sourced from the Ministry of Finance and Economy. ] 

[bookmark: _Hlk141619724]We begin with two time series of revenue on fines – each comprising 160 observations, from January 2010 to April 2023 – arising from infringements of tax obligations, which are of two kinds: non-discretionary – Fiscal System fines – generated by the system (Gjoba te sistemit tatimor, code 7115001); and discretionary fines, which are imposed by either tax inspectors (Gjoba tatimore nga kontrollet e inspektimit, code 7115119) or the tax police (Gjoba te policise tatimore, code 7115415). Non-discretionary fines are typically generated automatically: for example, a business should submit monthly – within fixed deadlines – financial reports related to taxes (e.g. VAT); if that is not done within the deadline, then the system automatically generates a fine. Because the two discretionary fines fall under the same directorate, and because of shifts in competences and activities from one to the other, we merge them into a single series.  In addition, we analyzed custom/imports fines (Gjoba te sistemit doganor per importet, code 7115210) which are discretionary too.[footnoteRef:4] The Customs Directorate is part of another directorate, different from the Tax Directorate, but both come under the umbrella of the Ministry of Finance.  [4:  Custom fines are imposed on both Albanian and foreign companies. However, by far, most companies engaged international trade in Albania are Albanian.] 

The data are denominated in millions of Albanian lek (ALL). Three parliamentary (general) elections were held during this period: June 23, 2013; June 25, 2017; and April 25, 2021[footnoteRef:5]. All elections conducted during the specified period adhered to the constitutional provisions, ensuring their regular occurrence without any instances of early or snap elections. Consequently, the timing of all three elections within this timeframe remains constant, establishing them as entirely exogenous variables. This attribute is particularly significant, as it addresses the statistical concern of endogeneity that often arises in similar investigations concerning political business cycles or budget cycles. Furthermore, and as expected, the exogeneity of elections is also revealed by the pairwise Granger causality tests we conducted between the discretionally and non-discretionally imposed fines and the constructed Electoral Dummy variables, as there was no single case showing a statistically significance directional Granger causation of fines to the elections dates (see tables B1 and B2 in the Appendix for the EViews-generated results pertaining to the Granger causality tests). Figure 1 presents the time series of non-discretionary and discretionary fines with election months denoted by the vertical reference lines. [5:  Elections of 2013 yielded change of government (Socialist Party, which was leading the opposition till 2013, came to power in coalition with other parties). Also the following elections of 2017 and 2021 were won by the Socialist Party.] 


Figure 1. Non-discretionary (left panel) and Discretionary (right panel) tax fines
               (monthly: January 2010 – April 2023; seasonally adjusted; Lek million)
[image: ]
Source: Ministry of Finance and Economy–seasonal adjustment by the authors


Visual inspection of the respective seasonally adjusted time series reveals that immediately prior to each election non-discretionary tax fines were either stable (2013) or rising (2017 and 2021) in tendency while discretionary tax fines were falling. While suggestive, this informal evidence may be an artifact of the number of periods selected. Prior to conducting the primary econometric analysis, we conducted Granger causality tests, as proposed by Granger (1969), to obtain further formal hints regarding the potential influence of elections on the fluctuation of tax fines. Notably, the test results indicate that electoral processes have a uni-directional Granger causal effect on discretionary tax fines. However, this causal relationship does not hold true for non-discretionary fines (see tables B1 and B2 in the Appendix for the EViews-generated results of the Granger causality tests). Accordingly, we proceed to formal econometric testing of our maintained hypothesis that – where discretion allows – the imposition of fines is curtailed before elections by clientelistic or neo-patrimonial practices.  
We test our hypothesis using intervention analysis as the main econometric tool, based on the Box and Tiao (1975) methodology of modelling a time process by its own autoregressive and moving average (ARMA) components. This econometric methodology has been effectively applied in various analogous studies concerning PBCs and other domains with a shared statistical research goal of investigating the influence of a well-defined event on a social or natural temporal phenomenon.[footnoteRef:6] Given the paucity of suitable covariates accessible at a monthly granularity for this inquiry, the adoption of Intervention Analysis assumes paramount significance as our principal statistical approach due to its inherent capability to facilitate robust econometric modeling even in the absence of additional explanatory variables, as the temporal process can be aptly represented by its autoregressive and moving average components (ARMA). This method proceeds by modeling the times series on non-discretionary and discretionary fines by appropriate ARMA(p,q) models (where p refers to the order—number of lags—of the autoregressive component, and q to the order of the moving-average component) augmented with intervention terms, which are electoral dummy variables (EDs) for time distances to each election day, that capture any potential effects of elections on the variable of interest. Formally, EDj = 1 for all months up to and including the jth month before elections (including the month of the election, given that each election day is towards the end of the month) ,), where j=1 (the month of the election), 2, 3, 6, 9 and 12; otherwise, EDj = 0. [6:  See, for example, McCallum (1978), Hibbs (1977), Alesina and Sachs (1986), Mills and Mills (1991), Alesina and Roubini (1992), Yoo (1998), Gilmour et al. (2006), and Sarfo et al. (2017). For a comprehensive and practical explanation of Intervention Analysis, see Enders (2015).] 

Following evidence of seasonality from four standard tests,[footnoteRef:7] each series was seasonally adjusted using the Census X12 tool in Eviews (with default options). Seasonal adjustment smooths out unmodelled seasonal effects, in this case removing annual cyclical effects associated with the month of the year. Accordingly, any effect induced by the elections – even if occurring in the same month in different election years – remains to be captured by the estimated coefficients of the Electoral Dummy variables. [7:  The F seasonality, Kruskal-Wallis, Moving Seasonality, and combined tests.] 

Because the seasonally adjusted series both displayed a unit root according to standard testing procedures,[footnoteRef:8] we use the first differences of the natural logarithm of each series – approximating their respective growth rates – to ensure stationary series for analysis (Lami et al., 2021).  The formal representation of the intervention analysis in this study is: [8:  The Augmented Dickey-Fuller, Phillps-Perron, and Kwiatkowski-Phillips-Schmidt-Shin tests.] 

          (1)




where t indexes months and  denotes the monthly growth rate of our two series ; is the constant term;  and  are, respectively, the i (=1…p) autoregressive (AR) and the i (=0…q) moving average (MA) parameters of the p AR (yt-i) lags and q MA terms (t-i) in the ARMA (p,q) model, which together model the “natural” dynamics of fine receipts’ growth; and ωj,t are the parameters that capture any opportunistic effects of an approaching or preceding election on the imposition of fines. (For control purposes, we match each dummy for a preceding period with a second dummy variable for the corresponding period following elections.) We follow the Box-Jenkins methodology (Box and Jenkins, 1976) to identify and estimate the most appropriate ARMA(p,q) models for the time processes of interest, which in both cases is ARMA(1/12,1) – i.e. with the first AR(1) and the 12th AR(12) lags of the autoregressive component and the first lag moving-average term (MA1) (for details of the model specification, estimation and accompanying diagnostic procedures, see Lami et al., 2021). As a result of differencing to ensure stationarity, and of the inclusion of the 12th AR lagged value, the data available for estimation in each case is reduced from 139 to 126 monthly observations. 
Evidence consistent with our maintained hypothesis that corrupt/clientelistic electoral practices will leave a trace in the data is (i) a statistically significant reduction in discretionary fines before elections but (ii) no such reduction in non-discretionary fines. Because this testing procedure relies on comparing estimates for the two kinds of fine – rather than on estimates made at different points in time – we use nominal data rather than real data. 
In addition, to the statistical analysis of secondary data, the lead author of this paper carried out in-depth interviews with a dozen former and current tax and customs officials. These took place during/around the last parliamentary elections (of April 2021), yielding fresh and in-depth insights. Given the nature of this research work, the information was collected and processed confidentially and anonymously. The methodology and conduct of these interviews is discussed below, before discussing the findings. 


Findings from the statistical analysis 
The full results of estimating our ARMA models (Equation 1) are reported in the Appendix. Tables 2 and 3 report results for aggregated election effects on tax fines and customs fines respectively, while Tables 4 and 5 report results for each election separately. 

In Table 2 we report the electoral effects on (i) non-discretionary fines and (ii) discretionary fines. In each case, there is no discernable effect of approaching elections on Non-Discretionary fines: for each of the six periods investigated, the point estimates are tiny and the p-values (with one exception, larger than 0.50) suggest that none are statistically different from zero. In contrast, approaching elections have large and statistically significant effects on the imposition of discretionary fines. If we interpret the most precisely estimated effect, then over the two months before an election the rate of change of discretionary fines is typically reduced – ceteris paribus – by about 21 percentage points, while the respective “natural” rate of change is flat (i.e. the long-term sample mean of the analysed time series is about zero percent). 




Table 2. Electoral effects of (i) Non-Discretionary and (ii) Discretionary fines in periods preceding parliamentary elections (p-values in parentheses)

	Category 
	1 Month
	2 Months
	3 Months
	6 Months
	9 Months
	12 Months

	Non-Discretionary (from Appendix Table A1(a))
	0.134
(0.180)
	0.038
(0.507)
	0.007
(0.858)
	0.004
(0.874)
	0.002
(0.915)
	-0.002
(0.917)

	Discretionary (from Appendix Table A2(a))
	-0.326 *
(0.075)
	-0.210 **
(0.015)
	-0.125 **
(0.034)
	-0.073 **†	Comment by PUGH Geoff: 2nd significance star added (borderline at 5%).
(0.056)
	-0.048 *†
(0.104)
	-0.047 *
(0.096)


p-values in parentheses. ***,**,*  Statistically significant at the 1, 5, 10 per cent level; **†,*† Borderline at the 5, 10 per cent level

The full results for discretionary fines, reported in Appendix Table A2(a), show that in five from six cases the respective pre-election negative effect has a more or less offsetting positive post-election effect (statistically significant in all but one case). This pattern of offsetting negative pre-election and positive post-election effects is particularly clear in the customs/imports fines series reported in Table 3. This suggests that the negative pre-election effects do not reflect underlying changes in trend.  

Table 3. Electoral effects of customs fines before and after parliamentary elections (p-values in parentheses) (from Appendix Table A3(a))

	Category 
	1 Month
	2 Months
	3 Months
	6 Months
	9 Months
	12 Months

	Prior to elections
	-0.471 **	Comment by PUGH Geoff: Either this p-value or the significance stars cannot be right. If p=0.204 then this is not a significant estimate.  
(0.204)
	-0.267 ***
(0.006)
	-0.194 ***
(0.002)
	-0.129 ***
(0.000)
	-0.080 ***
(0.000)
	-0.044 ***
(0.005)

	After elections 
	0.366 *
(0.086)
	0.252 ***
(0.003)
	0.190 ***
(0.000)
	0.135 ***
(0.000)
	0.103 ***
(0.000)
	0.086 ***
(0.000)


p-values in parentheses. ***,**,*  Statistically significant at the 1, 5, 10 per cent level; **†,*† Borderline at the 5, 10 per cent level


However, this conclusion is qualified by estimating the effects of each election separately (by estimating models specified with pairs of pre- and post-election dummy variables for each election; see Appendix Table A1(b) and A2(b) for the full results).  The pre-election period effects on discretionary fines for each election are reported in Table 4 (extracted from Appendix Table A2(b)). The effects of Non-Discretionary fines are not reported here (but see Appendix Table A1(b)), because they are much the same as those reported in Table 2 with respect both to size and non-significance. In contrast, the effects of discretionary fines differ by elections. Although each point effect is negative, it is clear that the overall electoral effects reported in Table 2 are driven by the 2013 effects reported in Table 4. For each pre-electoral period, the 2013 effects are large and precisely estimated. In contrast, none of the estimated effects for the 2017 and 2021 elections approach statistical significance at any conventional level, although the uniformly negative estimates are at least suggestive of negative effects. 



Table 4. Pre-Election election effects of discretionary fines estimated for each parliamentary election (2013, 2017 and 2021) individually (p-values in parentheses) (from Appendix Table A2(b))

	Year
	1 Month
	2 Months
	3 Months
	6 Months
	9 Months
	12 Months

	2013
	-0.798 ***
(0.009)
	-0.383 **
(0.021)
	-0.196 *
(0.088)
	-0.124 **
(0.045)
	-0.098 **
(0.030)
	-0.085 **
(0.034)

	2017
	-0.016
(0.956)
	-0.094
(0.575)
	-0.082
(0.475)
	-0.078
(0.212)
	-0.048
(0.282)
	-0.047
(0.243)

	2021
	-0.162
(0.596)
	-0.151
(0.367)
	-0.097
(0.404)
	-0.030
(0.639)
	-0.010
(0.813)
	-0.012
(0.747)


p-values in parentheses. ***,**,*  Statistically significant at the 1, 5, 10 per cent level; **†,*† Borderline at the 5, 10 per cent level

Referring to Tables 3 and 5 (respectively extracted from Appendix Table A3(a) and Appendix Table A3(b)), in the case of customs/imports fines there are significant decreases of income from fines before all elections, and corresponding increases after elections. Yet, although there is evidence of election cycles for all the parliamentary elections, the pattern is more uniform in the case of the 2013 elections, similar to the tax fines. 

Table 5. Election effects of custom fines estimated for each parliamentary election (2013, 2017 and 2021) individually (p-values in parentheses) (from Appendix Table A3(b))

	Year
	Type
	1 Month
	2 Months
	3 Months
	6 Months
	9 Months
	12 Months

	2013
	Before elections
	-0.752 ***
(0.000)
	-0.278 *
(0.067)
	-0.159 **
(0.047)
	-0.122 ***
(0.000)
	-0.074 ***
(0.000)
	-0.036 *
(0.087)

	
	After elections
	0.864 ***
(0.000)
	0.377 **
(0.029)
	0.272 ***
(0.002)
	0.249 ***
(0.000)
	0.167 ***
(0.000)
	0.134 ***
(0.000)

	2017
	Before elections
	-0.503 ***
(0.000)
	-0.273 **
(0.022)
	-0.223 ***
(0.000)
	-0.135 ***
(0.000)
	-0.076 ***
(0.000)
	-0.042 **
(0.019)

	
	After elections
	-0.079
(0.740)
	0.119
(0.334)
	0.139 ***
(0.009)
	0.113 ***
(0.001)
	0.076 **
(0.000)
	0.065 ***
(0.000)

	2021
	Before elections
	-0.151
(0.306)
	-0.272 *†
(0.106)
	-0.233 ***
(0.000)
	-0.138 ***
(0.000)
	-0.077 ***
(0.000)
	-0.036 **
(0.041)

	
	After elections
	0.160
(0.617)
	0.295 **
(0.046)
	0.212 ***
(0.001)
	0.121 ***
(0.000)
	0.072 ***
(0.000)
	0.054 ***
(0.001)


p-values in parentheses. ***,**,*  Statistically significant at the 1, 5, 10 per cent level; **†,*† Borderline at the 5, 10 per cent level

Our data encompasses only the time series of fines payment and does not include information on the time of imposition. Consequently, our findings may underestimate the length of time before elections in which the behaviour reflected in reduced fines revenue takes place (for example, reduced fines revenue in the month preceding an election could reflect the imposition of fines in the second month preceding an election). Nonetheless, although we lack precise information on the exact lag between fine imposition and payment, anecdotal evidence suggests that fines are typically settled without significant delays, often within a few weeks. The motivation behind prompt payments is likely to be to avoid additional penalties, such as late fees.

Complementary findings and discussion from surveys, newly conducted interviews, and media reports 
[bookmark: _Hlk141820334][bookmark: _Hlk141900106]The available data does not enable us to establish causality beyond reasonable doubt on statistical grounds alone. However, four types of evidence support the validity of our conclusion that there are electoral effects of corruption and/or systemic clientelism. First, the context of the related literature makes the claim of causality plausible: many similar effects have been detected in various studies from different countries and contexts (as highlighted in the introduction and literature review). Secondly, in this Section we refer to previously reported survey evidence from both Albanian entrepreneurs across different sectors (DSA, 2015) and Albanian households (DSA, 2016). Thirdly, for the first time in this literature, we appeal to supplementary qualitative data to provide important evidence on the underlying behaviours revealed by the econometric evidence. In turn, evidence of how these effects arise adds weight to the conclusion that the effects we identify by statistical means are causal rather than a statistical artefact. Finally, we present evidence from public debate around reform of the tax system to end its abuse for electoral gains. The rest of this Section discusses first the relevant survey evidence and then the new qualitative research.  
Survey evidence
A previous survey conducted on a representative sample of Albanian entrepreneurs (n=108) across different sectors in 2015 (DSA, 2015) confirmed the common view that elections are closely related to corruption, informality, and fiscal enforcement. Table 1 excerpts the three most relevant questions in this regard: 31.5 per cent of respondents considered that corruption in government offices is most prevalent during the last 6 months before elections (Q1); 60.2 per cent responded that the best time to conduct informal economic activity is during the 6 months before elections (Q2); and the largest group of respondents (25.9%) considered that the most likely time to incur a fine or to have one’s outstanding tax dues enforced is immediately after the new government is formed (Q3). Conversely, in each case only minorities respond that they see no connection between corruption and/or economic informality and elections. From the viewpoint of enterprises, Table 1 thus provides evidence that Albanian entrepreneurs perceive that the incidence of corrupt and/or informal behaviours is conditioned by elections.




Table 6: Answers to survey questions 

	


Category 
	[bookmark: _Hlk141894128]Q1. When is corruption in government offices most prevalent?
	Q2. What do you think might be the best time to conduct an informal economic activity?
	[bookmark: _Hlk141894446]Q3. When is it most likely to incur a fine or have one’s outstanding tax dues enforced by the tax administration?

	[bookmark: _Hlk141894177]a. The last 6 months before elections (from elections up to 6 months before elections)
	31.5%
	60.2%
	10.2%

	b. Immediately after elections before the new government is formed
	0.9%
	1.9%
	1.9%

	[bookmark: _Hlk141894486]c. Immediately after the new government is formed
	3.7%
	0.0%
	[bookmark: _Hlk141894412]25.9%

	d. 2 years before/after elections (halfway through a legislature)
	16.7%
	0.0%
	21.3%

	e. Not related to elections
	31.5%
	24.1%
	23.1%

	Other or combinations of several options
	15.7%
	13.90%
	17.6%

	Total
	100%
	100%
	10.2%	Comment by Geoff Pugh: Should be 100% (for some reason, Row 1 is repeated).


Source: DSA (2015)

[bookmark: _Hlk142589652]In addition, there have been concerns that penalties/fines are used as a pork-barrel strategy, favouring supporting businesses while punishing others. This is particularly important in the context of a society in which employers exercise strong influence over their employees’ voting behaviour, and politicians try to use this discretion to their advantage by offering preferential treatment if/when needed. Such views are confirmed by a 2016 survey of Albanian households: most interviewees agreed that it is common in the case of large firms for managers or owners to influence their employees to vote for a particular political leader or political force (DSA, 2016). 

Interview evidence
[bookmark: _Hlk141812333]To gain insight into how the effects identified by statistical means may arise, we rely on informants (also known as “intimates”). In doing so, we borrow a research approach well established within ethnography: Gill and Johnson (1997: 101) refer to Dalton’s classic studies of managerial culture to explain that intimates are people known to the researcher selected ‘on the basis of mutual trust and the freedom with which they were prepared to speak’ giving information which (quoting Dalton) ‘if known would have endangered their careers’. As part of the present study – i.e., as complementary to the quantitative research – a small number of initial “intimates” known to the lead researcher were approached who, in turn, brokered introductions to other informed respondents. This “snowballing” approach – a standard procedure for solving otherwise intractable problems of access to informants (Foster, 1996: 81; on the problem of access, see Gill and Johnson, 1997: 105-18) – yielded a sample of 12 former tax and custom inspectors. This “pragmatic” approach to sampling (Foster, 1996: 81) reflects the sensitivity of the topic, since all of these tax inspectors worked at a senior level, and in some cases at a very senior level, and many of them are still active in professional and public life. Accordingly, no identifying details such as the precise position held or period of employment can be made public.[footnoteRef:9] Also following established practices, because formal interviewing is ‘considered inadequate in providing information about unofficial activities’ (Gill and Johnson, 1997: 101) interviews were informal (unstructured), with the overriding aim of enabling informants to speak freely on sensitive topics. All of the interviews reported in this study took place during 2021. [9:  To ensure complete confidentiality, we are obliged to be extremely cautious regarding how these interviews are reported. Further details (of course anonymised) regarding our sample respondents were provided to the Editor. However, strict confidentiality precludes publication of such details.  ] 

Almost by definition, our small sample of current and former tax and customs officials is unrepresentative. However, in the present context, not only is it not feasible to obtain a random or systematic sample (not least of all because of likely opposition to the very conduct of such research) but also the value of such a sample – as is well known (Gill and Johnson, 1997: 101) – would be vitiated by a very high refusal rate. Instead, we use a “purposive” approach to obtain a sample of high-level, deeply informed current and former participants uniquely able to contribute to the present study.[footnoteRef:10]  [10:  Although supplementary qualitative research is not commonly found in studies based on applied econometric analysis, there are precedents. For example, Pugh and Fairburn (2008) triangulate quantitative results with interview data. Econometric analysis quantifying the extent to which new motorway junctions unlock local economic development is supplemented by interviews with a purposive sample of four senior practitioners involved in industrial land development within the motorway corridor studied. The interview data yielded insights into features of the development that could not be revealed by the quantitative analysis: e.g., potential effects beyond the geographic reach of the area studied; the extent to which development effects were truly “additional” or, rather, reflected “displacement”; the quality of developments; the impact on existing local businesses; and the influence of local politics. ] 

In the course of our unstructured interviews, none of our informants suggested that the incidence of corrupt and/or informal practices was unrelated to elections. On the contrary, they confirmed the link, albeit highlighting different motivations and mechanisms. Here we present only the most revealing quotations. 
[bookmark: _Hlk141897266]Quotation 1. One former tax inspector confirmed that “tolerance” was a long-established electoral related strategy (translated): 
“There is an explicit, orally communicated instruction, in a pyramidal way, to be more tolerant in the months prior to elections… such as this month or these 3 months before elections you should be tolerant.” 
Quotation 2. A former senior tax official stated (translated):
“It is always like that. There is a clear unwritten orientation for tax inspectors. In addition, there is interference from local politicians such as MPs during elections. Also, when tax inspectors happen to start inspection of businesses before elections, in some cases they tend to extend the timing of making decisions, within the procedure limits, until after elections.”
[bookmark: _Hlk141896818]Quotation 3. Pre-election reduction in revenue from fines is also driven by the incidence of bribery, which is influenced by expected election outcomes. If governmental change was expected before elections, or if the incumbent lost an election, some tax inspectors, fearing that they would lose their jobs (in the context of high politicization of tax administration[footnoteRef:11]), were motivated to generate increased income from bribes. According to another former tax inspector, who was fired after the 2013 parliamentary elections that brought governmental change (translated):  [11:  There are hundreds of former custom and tax inspectors who have been dismissed, for whom there are final court decisions in their favor (giving them the right to return to their jobs or to claim financial compensation) (Monitor, 2018). ] 

“If a change of government is foreseen before elections, and during the transition period after elections that yield governmental change, some inspectors aim to fill their pockets instead of issuing fines,[footnoteRef:12] not knowing what may happen to them after 6 months.”  [12:  That implies getting bribes. ] 

Quotation 4. Post-election increase in revenue from fines may be driven by the need to compensate for a growing deficit resulting from elections (Lami, 2023) but also may be related also to political and managerial policies. According to a custom inspector (translated):
“After elections, even when the same party remains in power, usually they change directors after elections… the new director tries to mobilize to achieve high results within the first months”. 
Our respondents suggest different motivations and causal mechanisms whereby corrupt and/or informal behaviour is conditioned by elections. These may be characterised as, respectively, “top down” and “bottom up”. 
· Quotations 1 and 2 confirm top-down pressures before elections to alleviate fiscal pressures – either generally or selectively – for electoral advantage. Quotation 2 confirms the political origin of such pressure. This top-down mechanism is consistent with the exploitation of informal relations characteristic of clientelism. 
· Quotation 3 suggests a bottom-up cause, whereby tax inspectors rush to boost their bribe incomes before possible job loss. This bottom-up mechanism is consistent with the prevalence of corrupt practices among the inspectorate. This mechanism is consistent with previous research demonstrating that elections yielding governmental change are more likely to be associated with higher fiscal evasion, as in the case of the 2013 elections (Lami et al., 2021). 
Finally, Quotation 4 identifies a mechanism whereby fiscal shortfalls before elections tend to be made good after elections. 
Unstructured interviews contain a minimum number of prompts from the interviewer. This has the advantage of potentially uncovering unexpected information but the corresponding disadvantage that topics of interest to the researcher may be relatively neglected. 

Public debate around reform of the tax system 
Although our interview data cannot disentangle the respective contributions of top-down informal pressures and bottom-up corruption to deteriorating fiscal performance prior to elections, there is clear evidence of public concern that top-down informal pressures are not only operative but having a degrading effect on electoral competition and the functioning of democracy. 

One of the first decisions taken by the new government following the 2013 elections, when a SP led coalition came to power, was to introduce – based on an electoral promise – new legislation related to fines annulment in conjunction with elections. According to a statement published by the Prime Minister’s Office, the draft law aimed to annul all fines imposed during the pre-electoral and electoral period, because, in the words of one member of the new cabinet (Kryeministria, 2013; translated): 

“… cancel all fines imposed during the period in question, i.e. the pre-electoral and electoral period, when fines were used as punishment for disobedience and those of mass abuse also, in the post-electoral period . … Until yesterday, fines were used as an instrument of political pressure … Fines have been abused a lot.” 

While the above legislation may fix some of the wrongdoing of the previous government, it does not necessarily change the culture of doing business in politics. The level of politicization of the tax authorities in Albania was considered problematic also during the following parliamentary elections of June 2017, when the finance minister (at that time, a technocrat appointed through an ad-hoc political agreement between the governing party and the opposition), publicly declared that (Balkanweb, 2017a; translated):

“[Some] tax inspectors were exerting pressure through fines on taxpayers [private companies] by maintaining selective attitudes toward them based on their party affiliation.” 

Indeed, prior to the 2017 elections, the Opposition conditioned its decision to participate in elections upon the condition of establishing a technocratic government (which was realized), to reduce/avoid such manipulation. 
The concern that fines could be used to influence the outcome of elections was so strong that the Association Pro-Export Albania (including garment and footwear industry export oriented companies, which typically employ a large number of people) made a request to the Central Election Commission before the last parliamentary elections to enable the suspension of all inspections and controls for businesses 4 months before elections and 4 months after elections (Shqiptarja, 2020).
The “manipulation” or instrumentalization of fines is also carried out through amnesty. Less than six months before the 2017 elections, an amnesty was approved for various types of due payments of fiscal fines (Balkanweb, 2017b) while, within about six months of the last (2021) parliamentary elections, the government issued an amnesty for penalties issued for violations of Covid-19 restrictions rules (A2news, 2020). In the same vein, about 2 weeks before the 2021 parliamentary elections, the mayor of Tirana announced that the Municipality would annul 988 fines that construction inspectorates had issued on those citizens who, after earthquakes, had built illegally (i.e. without obtaining the necessary permits), using as justification the context in which this construction took place (i.e., following the 2019 earthquake) (Shqiptarja, 2021). Such pre-electoral amnesties may also contribute to electoral patterns of income from fines. 
These practices have been deemed so serious and critical for election outcomes that, upon pressure from the opposition, new provisions within the Electoral Code were introduced at the end of 2020, conditioning public activities and use of resources before the elections of 25 April 2021. This unique legislation highlights several restrictions, including the following (KQZ, 2020; translated): 

“Four months before the election date until the formation of the new government it is forbidden to propose, approve or issue legal acts or bylaws that provide benefits for certain categories of the population, such as increase of salaries, pensions, economic or social support, tax reduction or abolition, fiscal amnesties, privatization or award of assets or rewards, etc., except when the initiative is conditioned by a state of natural disaster.”  



Conclusions 
The effect of electoral competition on corruption, rent-seeking and informality remains poorly understood, especially in the context of post-communist economies. This study tests directly the hypothesis that the election-related phenomena identified so far by statistical analyses reported in the research literature amount to different manifestations of systematic electoral corruption, as indeed is suggested by the new provisions within the Electoral Code quoted above. To this end, this study provides insights into the mechanisms and motivations at work by using different data sources and a correspondingly mixed methods research methodology.
Our econometric analysis presents evidence that pre-election periods are associated with poor fiscal performance (reduced revenue from fines for non-compliance), which is consistent with our hypothesis that, in Albania, revenue from fines levied on non-compliant businesses decreases significantly before general (parliamentary) elections. Our complementary interview data suggests that the incidence of both informal top-down pressures for “toleration” (hence reduced revenue from fines) and bottom up outright corrupt behaviour (also resulting in reduced revenue from fines) is conditioned by elections. Our qualitative analysis is limited insofar as we cannot say which of these mechanisms is the most important, or how they might interact. Nonetheless, this direct evidence from informed participants of how both top-down and bottom-up behaviours are conditioned by elections supports a causal interpretation of our main econometric finding; namely, that fluctuations in fiscal performance associated with elections are the statistical trace of electorally induced behaviours, namely changes in either top-down informal political pressure and/or bottom-up corruption.  
This conclusion is also consistent with the survey evidence as well as with the widespread views expressed in public debate reported in the previous section. Moreover, our unique primary evidence, obtained from high-level participant informants, identifies causal pathways between elections and the incidence of informal and/or corrupt manipulation of the tax system: on the one hand, top-down, orchestrated deliberately by the incumbent to influence voters (either directly or indirectly via their employers); and on the other by bottom-up corruption – especially in the case of elections that yield changes – whereby officials who expect to become “unemployed” are motivated to secure bribes while still in a position to do so. Both causal pathways are enabled by the context of a traditionally politicised Albanian public administration (including tax inspectors), whereby often appointments have been politically based (Lami et al., 2014). Indeed, in the past, the director of the General Directorate of Taxation (appointed by the government) and other senior staff and, to some extent, even lower level officials have been replaced with changes in the ruling party (Lami et al., 2021).
Furthermore, media reports suggest a further potential mechanism causing election-related fluctuations in revenue from fines. Top-down manipulation of tax inspection may promote “pork-barrel” politics; i.e., by exerting pressure through fines on taxpayers by maintaining selective attitudes toward them based on their party affiliation. Thus, while some businesses (affiliated to or supportive of the incumbent) may enjoy higher protection from tax inspection, others who don’t, or who may be affiliated to opposition parties, may be subject to arbitrary tax inspections and fines.
Both our statistical evidence and our interview evidence confirm that every wave of lower enforcement tends to be followed by another wave of stricter control and enforcement. Fines are also an instrument to restore the public finances, considering increased deficits during and because of elections (Lami, 2021). On the one hand, more fines send a signal to business to better comply with fiscal obligations, while, on the other, fines are an additional source of income. Even parking fines are considered as a 'secret tax' on residents – indeed, municipalities consider revenue from fines to be an important budget item (Reporter, 2020).
We find that evidence for manipulation is more prevalent for the 2013 parliamentary elections. One reason why electoral manipulation may be less pronounced in the 2017 and 2021 elections is that, in 2017, prior to the elections, Albania was governed by a technocrat government, while prior to the 2021 elections there was passed unique legislation aimed at reducing incumbent space to abuse/misuse power.  
Although the new case-study evidence in this paper is limited to Albania, discussion of the context together with discussion of our approaches to data capture and reporting of our findings will enable readers to assess the external validity of our findings for other countries, particularly developing and post-communist transition economies. Some of the econometric studies establishing patterns of electoral corruption and the wider context of informality and clientelism have already been replicated for Kosovo, a neighbouring country with considerable cultural affinity, while the wider literature cited above documents similar patterns and contexts both in the Balkan region and, further afield, in other transition and developing countries (Uberti et al., 2019). Where the evidence base is insufficient to judge the external validity of our findings and their relevance for policy transfer, both the previous econometric studies and the approach of this paper should be replicable for other post-communist transition economies.
This study enables deeper reflection on whether econometric investigations narrowly revealing statistical traces of corrupt electoral behaviours genuinely uncover electoral practices embedded within – and thus the outcome of – a wider governance system characterised by informality and clientelism. This discussion helps policy makers – especially international stakeholders – to better understand the context of and thus to anticipate both the limitations and the potential effects of reforming formal electoral institutions.
A limitation of our study is that it is based on three elections only. Expanding the period to cover earlier elections would help to obtain insight the mechanisms at play. Unfortunately, this limitation reflects data availability: prior to 2010, the data on fines are not available as a coherent time series.
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Appendix

Table A1(a): Estimated equations for "Fiscal system fines (V1)" for all elections altogether
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Table A1(b): Estimated equations for "Fiscal system fines (V1)" for each individual election
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Table A2(a): Estimated equations for "Fines from tax inspectors controls and tax police (V2ab)" for all elections altogether
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Table A2(b): Estimated equations for "Fines from tax inspectors controls and tax police (V2ab)" for each individual election
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Table A3(a): Estimated equations for "Fines related to customs/imports  (V3)" for all elections altogether
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Table A3(b): Estimated equations for "Fines related to customs/imports  (V3)" for each individual election
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Table B1: Pairwise Granger Causality Tests between Electoral Dummy variables before elections (ED-j) and Fiscal system
fines (V1)
	
	
	
	

	
	
	
	

	 Null Hypothesis:
	Obs
	F-Statistic
	Prob. 

	
	
	
	

	
	
	
	

	 ED_1 does not Granger Cause D1_LN_V1_7115001_SA
	 150
	 0.45241
	0.9036

	 D1_LN_V1_7115001_SA does not Granger Cause ED_1
	 1.47914
	0.1621

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
	Obs
	F-Statistic
	Prob. 

	
	
	
	

	
	
	
	

	 ED_2 does not Granger Cause D1_LN_V1_7115001_SA
	 150
	 0.31879
	0.9676

	 D1_LN_V1_7115001_SA does not Granger Cause ED_2
	 1.60577
	0.1199

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
	Obs
	F-Statistic
	Prob. 

	
	
	
	

	
	
	
	

	 ED_3 does not Granger Cause D1_LN_V1_7115001_SA
	 150
	 0.43849
	0.9120

	 D1_LN_V1_7115001_SA does not Granger Cause ED_3
	 0.84005
	0.5806

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
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	Prob. 

	
	
	
	

	
	
	
	

	 ED_6 does not Granger Cause D1_LN_V1_7115001_SA
	 150
	 0.52294
	0.8558

	 D1_LN_V1_7115001_SA does not Granger Cause ED_6
	 0.98219
	0.4578
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	Prob. 

	
	
	
	

	
	
	
	

	 ED_9 does not Granger Cause D1_LN_V1_7115001_SA
	 150
	 0.62541
	0.7737

	 D1_LN_V1_7115001_SA does not Granger Cause ED_9
	 1.77759
	0.0783

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
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	F-Statistic
	Prob. 

	
	
	
	

	
	
	
	

	 ED_12 does not Granger Cause D1_LN_V1_7115001_SA
	 150
	 1.34129
	0.2218

	 D1_LN_V1_7115001_SA does not Granger Cause ED_12
	 2.56861
	0.0094

	
	
	
	

	
	
	
	







Table B2: Pairwise Granger Causality Tests between Electoral Dummy variables before elections (ED-j) and Fines from tax inspectors controls and tax police (V2ab)
	
	
	
	

	
	
	
	

	 Null Hypothesis:
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	F-Statistic
	Prob. 

	
	
	
	

	
	
	
	

	 ED_1 does not Granger Cause D1_LN_V2AB_SA
	 150
	 2.46031
	0.0127

	 D1_LN_V2AB_SA does not Granger Cause ED_1
	 0.70953
	0.6993

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
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	Prob. 

	
	
	
	

	
	
	
	

	 ED_2 does not Granger Cause D1_LN_V2AB_SA
	 150
	 2.74743
	0.0057

	 D1_LN_V2AB_SA does not Granger Cause ED_2
	 0.31873
	0.9677

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
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	Prob. 

	
	
	
	

	
	
	
	

	 ED_3 does not Granger Cause D1_LN_V2AB_SA
	 150
	 1.90427
	0.0566

	 D1_LN_V2AB_SA does not Granger Cause ED_3
	 1.04522
	0.4079

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
	Obs
	F-Statistic
	Prob. 

	
	
	
	

	
	
	
	

	 ED_6 does not Granger Cause D1_LN_V2AB_SA
	 150
	 2.22232
	0.0243

	 D1_LN_V2AB_SA does not Granger Cause ED_6
	 0.67635
	0.7291

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
	Obs
	F-Statistic
	Prob. 

	
	
	
	

	
	
	
	

	 ED_9 does not Granger Cause D1_LN_V2AB_SA
	 150
	 1.96132
	0.0488

	 D1_LN_V2AB_SA does not Granger Cause ED_9
	 0.36217
	0.9510

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	 Null Hypothesis:
	Obs
	F-Statistic
	Prob. 

	
	
	
	

	
	
	
	

	 ED_12 does not Granger Cause D1_LN_V2AB_SA
	 150
	 2.00527
	0.0435

	 D1_LN_V2AB_SA does not Granger Cause ED_12
	 0.96809
	0.4694
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image6.emf
Dependent variable:  1

st 

lag diff. of the natural log. of seasonally adjusted V1"  --  Δ

1

[ln(V1_SA)]

j =  ED

(-j)

ED

(+j)

Intercept AR(1) AR(12) MA(1)

Adj. R

2

 F-stat AIC

DW
 stat.

 = 1 0.134 -0.070 0.009 * 0.243 ** -0.177 *** -0.918 *** 0.335 15.736 1.121 1.921

(0.099) (0.120) (0.005) (0.096) (0.066) (0.033)

= 2 0.038 -0.006 0.008 0.242 ** -0.170 *** -0.917 *** 0.334 15.680 1.122 1.920

(0.058) (0.071) (0.005) (0.096) (0.066) (0.033)

= 3 0.007 0.006 0.009 0.243 ** -0.180 *** -0.918 *** 0.334 15.647 1.123 1.921

(0.043) (0.060) (0.005) (0.095) (0.066) (0.033)

= 6 0.004 -0.003 0.010 0.245 ** -0.184 *** -0.918 *** 0.333 15.640 1.123 1.923

(0.028) (0.026) (0.006) (0.095) (0.066) (0.033)

= 9 0.002 0.001  0.009 0.244 ** -0.183 *** -0.918 *** 0.333 15.639 1.123 1.920

(0.023) (0.021) (0.007) (0.096) (0.066) (0.033)

= 12 -0.002 0.000 0.010 0.245 ** -0.184 *** -0.919 *** 0.333 15.639 1.123 1.923

(0.021) (0.018) (0.010) (0.095) (0.066) (0.033)

Main diagnostic tests

Notes: Standard errors in parentheses. ***, **, and  * significant at 1%, 5%, and 10%  respectively.  
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Dependent variable:  1

st 

lag diff. of the natural log. of seasonally adjusted V1"  --  Δ

1

[ln(V1_SA)]

j =  ED_2013

(-j)

ED_2013

(+j)

ED_2017

(-j)

ED_2017

(+j)

ED_2021

(-j)

ED_2021

(+j)

Intercept AR(1) AR(12) MA(1)

Adj. R

2

 F-stat AIC

DW
 stat.

 = 1 0.160 0.030 0.073 -0.066 0.158 -0.193 0.009 ** 0.261 *** -0.166 ** -0.940 *** 0.318 8.587 1.171 1.192

(0.241) (0.313) (0.128) (0.159) (0.135) (0.141) (0.004) (0.098) (0.070) (0.036)

= 2 -0.030 0.172 0.120 -0.128 0.000 -0.086 0.009 ** 0.297 *** -0.154 ** -0.986 *** 0.328 8.93 1.157 1.950

(0.089) (0.103) (0.094) (0.084) (0.117) (0.107) (0.004) (0.081) (0.072) (0.009)

= 3 -0.065 0.157 0.075 -0.089 -0.011 -0.053 0.010 ** 0.297 *** -0.159 ** -0.986 *** 0.333 9.122 1.149 1.946

(0.077) (0.099) (0.070) (0.064) (0.080) (0.071) (0.004) (0.080) (0.071) (0.009)

= 6 -0.036 0.070 0.048 -0.061 -0.012 -0.026 0.011 ** 0.286 *** -0.189 *** -0.986 *** 0.336 9.231 1.144 1.941

(0.046) (0.046) (0.038) (0.035) (0.039) (0.031) (0.005) (0.084) (0.070) (0.09)

= 9 -0.027 0.052 0.035 -0.041 -0.008 -0.014 0.010 0.271 *** -0.208 *** -0.986 *** 0.345 9.750 1.130 1.933

(0.033) (0.035) (0.026) (0.025) (0.027) (0.021) (0.006) (0.085) (0.070) (0.009)

= 12 -0.021 0.037 0.022 -0.030 -0.008 -0.010 0.011  0.260 *** -0.209 *** -0.986 *** 0.353 9.86 1.119 1.929

(0.025) (0.028) (0.023) (0.018) (0.023) (0.017) (0.008) (0.087) (0.069) (0.009)

Main diagnostic tests

Notes: Standard errors in parentheses. ***, **, and  * significant at 1%, 5%, and 10%  
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Dependent variable:  1

st 

lag diff. of the natural log. of seasonally adjusted V2ab"  --  Δ

1

[ln(V2ab_SA)]

j =  ED

(-j)

ED

(+j)

Intercept AR(1) AR(12) MA(1)

Adj. R

2

 F-stat AIC

DW
 stat.

 = 1 -0.326 * 0.095 0.009 0.151 -0.198 *** -0.654 *** 0.205 8.532 0.525 1.954

(0.182) (0.146) (0.008) (0.158) (0.068) (0.117)

= 2 -0.210 ** 0.050  0.010 0.168 -0.193 *** -0.667 *** 0.212 8.856 0.516 1.955

(0.085) (0.091) (0.009) (0.155) (0.068) (0.112)

= 3 -0.125 ** -0.009  0.012 0.155 -0.203 *** -0.658 *** 0.206 8.599 0.523 1.957

(0.058) (0.093) (0.009) (0.155) (0.067) (0.113)

= 6 -0.073 * 0.053 0.006 0.211 -0.158 ** -0.715 *** 0.209 8.747 0.519 1.944

(0.038) (0.044) (0.009) (0.142) (0.066) (0.097)

= 9 -0.048 * 0.057 * 0.002 0.204 -0.148 ** -0.722 *** 0.215 9.025 0.511 1.935

(0.030) (0.033) (0.010) (0.140) (0.067) (0.096)

= 12 -0.047* 0.043 0.005 0.195 -0.155 ** -0.714 *** 0.220 9.255 0.505 1.942

(0.028) (0.026) (0.013) (0.143) (0.069) (0.098)

Main diagnostic tests

Notes: Standard errors in parentheses. ***, **, and  * significant at 1%, 5%, and 10%  respectively.  
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Dependent variable:  1

st 

lag diff. of the natural log. of seasonally adjusted V2ab"  --  Δ

1

[ln(V2ab_SA)]

j =  ED_2013

(-j)

ED_2013

(+j)

ED_2017

(-j)

ED_2017

(+j)

ED_2021

(-j)

ED_2021

(+j)

Intercept AR(1) AR(12) MA(1)

Adj. R

2

 F-stat AIC

DW
 stat.

 = 1 -0.798 ** 0.336 -0.016 0.000 -0.162 -0.061 0.009 0.170 -0.206 *** -0.670 *** 0.204 5.177 0.551 1.952

(0.303) (0.305) (0.306) (0.305) (0.306) (0.303) (0.009) (0.144) (0.070) (0.111)

= 2 -0.383 ** 0.045 -0.094 0.047 -0.151 0.049 0.011 0.159 -0.203 *** -0.666 *** 0.202 5.128 0.553 1.954

(0.164) (0.165) (0.167) (0.167) (0.167) (0.164) (0.009) (0.142) (0.071) (0.109)

= 3 -0.196 * -0.095 -0.082 0.035 -0.097 0.024 0.012 0.134 -0.211*** -0.647 *** 0.197 4.989 0.560 1.960

(0.114) (0.114) (0.115) (0.116) (0.116) (0.114) (0.010) (0.144) (0.072) (0.112)

= 6 -0.124 ** 0.074 -0.078 0.088 -0.030 0.017 0.006 0.252 * -0.123 * -0.759 *** 0.195 4.934 0.563 1.946

(0.062) (0.063) (0.062) (0.062) (0.064) (0.061) (0.009) (0.131) (0.071) (0.091)

= 9 -0.098 ** 0.083* -0.048 0.075 * -0.010 0.018 0.002 0.227 * -0.109 -0.757 *** 0.207 5.249 0.547 1.936

(0.044) (0.045) (0.045) (0.044) (0.046) (0.044 (0.010) (0.131) (0.070) (0.091)

= 12 -0.085 ** 0.066 * -0.047 0.053 -0.012 0.009 0.005 0.192 -0.126 * -0.725 *** 0.212 5.370 0.541 1.935

(0.039) (0.038) (0.040) (0.038) (0.040) (0.038) (0.012) (0.137) (0.071) (0.102)

Main diagnostic tests

Notes: Standard errors in parentheses. ***, **, and  * significant at 1%, 5%, and 10%  
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Dependent variable:  1

st 

lag diff. of the natural log. of seasonally adjusted V3"  --  Δ

1

[ln(V3_SA)]

j =  ED

(-j)

ED

(+j)

Intercept AR(1) AR(12) MA(1)

Adj. R

2

 F-stat AIC

DW
 stat.

 = 1 -0.471 ** 0.366 * -0.004 -0.156 -0.150 -0.674 *** 0.406 19.745 1.099 2.045

(0.207) (0.212) (0.009) (0.117) (0.098) (0.077)

= 2 -0.267 *** 0.252 *** -0.006 -0.134 -0.172 * -0.719 *** 0.419 20.824 1.076 2.043

(0.096) (0.084) (0.009) (0.113) (0.094) (0.073)

= 3 -0.194 *** 0.190*** -0.006 -0.132 -0.165 * -0.748 *** 0.430 21.750 1.056 2.044

(0.061) (0.055) (0.008) (0.109) (0.095) (0.068)

= 6 -0.129 *** 0.135 *** -0.008 -0.160 -0.118 -0.809 *** 0.483 26.666 0.959 2.034

(0.026) (0.030) (0.006) (0.105) (0.090) (0.054)

= 9 -0.080 *** 0.103 *** -0.012 -0.161 -0.096  -0.831 *** 0.499 28.300 0.929 2.024

(0.017) (0.018) (0.006) (0107) (0.088) (0.051)

= 12 -0.044 *** 0.086 *** -0.019 ** -0.146 -0.068 -0.834 *** 0.487 27.108 0.951 2.010

(0.015) (0.016) (0.007) (0.109) (0.089) (0.053)

Main diagnostic tests

Notes: Standard errors in parentheses. ***, **, and  * significant at 1%, 5%, and 10%  respectively.  
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Dependent variable:  1

st 

lag diff. of the natural log. of seasonally adjusted V3"  --  Δ

1

[ln(V3_SA)]

j =  ED_2013

(-j)

ED_2013

(+j)

ED_2017

(-j)

ED_2017

(+j)

ED_2021

(-j)

ED_2021

(+j)

Intercept AR(1) AR(12) MA(1)

Adj. R

2

 F-stat AIC

DW
 stat.

 = 1 -0.752 *** 0.864 *** -0.503 *** 0.079 -0.151 0.160 -0.004 -0.140 -0.165 -0.686 *** 0.404 11.334 1.129 2.044

(0.184) (0.239) (0.103) (0.238) (0.147) (0.319) (0.009) (0.122) (0.101) (0.087)

= 2 -0.278 * 0.377 ** -0.273 ** 0.119 -0.272 0.295 ** -0.006 -0.122 -0.196 ** -0.742 *** 0.410 11.593 1.119 2.052

(0.151) (0.171) (0.118) (0.123) (0.167) (0.146) (0.008) (0.111) (0.096) (0.067)

= 3 -0.159 ** 0.272 *** -0.223 *** 0.139 ** -0.233 *** 0.212 *** -0.006 -0.102 -0.197 ** -0.794 *** 0.422 12.148 1.098 2.055

(0.079) (0.086) (0.061) (0.053) (0.057) (0.065) (0.007) (0.111) (0.095) (0.066)

= 6 -0.122 *** 0.249 *** -0.135 *** 0.113 *** -0.138 *** 0.121 *** -0.010 * -0.111 0.135 *** 0.087 *** 0.576 21.687 0.789 2.029

(0.032) (0.050) (0.031) (0.035) (0.039) (0.030) (0.005) (0.095) (0.023) (0.068)

= 9 -0.074 *** 0.167 *** -0.076 *** 0.076 *** -0.077 *** 0.072 *** -0.013 *** -0.150 -0.124 -0.986 *** 0.550 19.65 0.847 2.020

(0.019) (0.020) (0.018) (0.017) (0.017) (0.018) (0.003) (0.096) (0.091) (0.010)

= 12 -0.036 * 0.134 *** -0.042 *** 0.065 *** -0.036 ** 0.054 *** -0.019 *** -0.135 -0.084 ** -1.086 *** 0.600 23.835 0.731 2.080

(0.021) (0.018) (0.018) (0.017) (0.017) (0.017) (0.005) (0.089) (0.032) (0.079)

Main diagnostic tests

Notes: Standard errors in parentheses. ***, **, and  * significant at 1%, 5%, and 10%  


