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Abstract 

 

Forecasting tax revenues, particularly in Democratic Republic of the Congo 

economy, is an uphill task. Recent past of the country has been dominated by 

economic uncertainty, precisely in mining and in agriculture sectors. This factor, 

alone,  has  greatly  contributed  to  high  volatility  of  tax  revenues  collected  by  
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customs officers. The fuzzy characteristic of tax revenues has made it quite 

impossible for researchers to detect or distinguish from randomness the three well 

known components of a classical time series, precisely trends, seasonality, and 

cyclical phenomena .What are the factors which explain the random effects in the 

tax revenues panel in DRC? Our purpose is to detect and understand the origin of 

the random effects in the tax revenues panel data in DR-Congo through statistics 

about citizen’s perceptions around tax operation. A quantitative questionnaire 

with scaled values, open and closed questions, consisting in collecting various 

perceptions of different economic operators in the import-export sector has been 

administered to 170 taxpayers randomly selected. Through Analysis of variance, 

t-test analysis and Pearson Chi-square results show that dissatisfaction of 

taxpayers, lack of legitimacy in political institutions and government policies, 

highest tax rate, non-compliance with tax rate for all taxpayers, low level of 

knowledge in tax matters and corruption, fraud and tax evasion perpetuated by 

customs officers are the most factors which explain the random effects in DRC’s 

tax revenues panel data. Marital status is not a source influencing taxation. Mind 

of counterpart of the taxes in terms of achievements for improving social 

conditions which is not visible involves broken contract between taxpayers and 

tax authorities for several reasons sources of random effects above developed.  

 

Keywords: Origin of Random effects, statistic modeling, tax revenues, panel data 

system, DRC, North-Kivu Province 

 

1.  Introduction 
 

The factor of economic uncertainty existing in DRC has contributed to the high 

volatility of tax revenues collected by the customs officers during the recent past 

and involves an uphill task in forecasting. The fuzzy characteristics of tax 

revenues has made it quite impossible for researchers to detect or distinguish from 

randomness the three well known components of a classical time series, precisely 

trends, seasonality, and cyclical phenomena [2]. Classical forecasting methods or 

smoothing methods as discussed in most time series textbooks, see for instance [1, 

4], may lead to the results that are not reliable and reasonable economically. The 

increasing uncertainty that characterizes each annual tax revenue time series 

makes tax revenues panel data to escape the three well known components of time 

series. What is the origin of the factors which explain random ‘effects in DRC’s 

taxes?  

      The quality of governance and the seriosity of those in power could be a major 

factor that motivates or demotivates citizens to pay taxes or levies. That is why 

adequacy between fiscal function and public achievements is presented as a 

contract seen as mobilizing factor and legitimizing taxation in the state, and the 

relationship of the taxpayer to the tax system is first and foremost of citizens’ 

legitimacy problem in the government. 

   Regarding the situation of informal economy in DR-Congo, being the same in 

other countries like Burundi, Kenya, Uganda, Rwanda, Tanzania, Zambia, etc.;  



 

Statistic modeling for understanding the origin of the Random effects in …          3 

 

 

the degree of development and governance is a key-parameter of differentiation, 

and explains the unfavorable behaviour of the Congolese citizens vis-à-vis the 

collection of taxes by the state. More explanations in [22] and [16] are given. 

There is one broad answer to the question of degree of governance that appears in 

literature, in such context, which is justified by the remodel of taxation sector in a 

new public management moving of tax collection out the ministry of finance into 

a separate entity. In this perspective, we note Zambia Revenue Autority [25], 

Rwanda Revenue Authority [23], Uganda Revenue Authority[12], Tanzania 

Revenue Authority[25], Kenya Revenue Authority [23]), and Revenue office of 

Burundi which are governance arrangements of tax collection under contract with 

mission of protecting the tax collection process from the corrosive routine 

political interests of the head of the State.      Furthermore, Congolese citizens 

behaviour is always reinforced by the endemic phenomenon of corruption, in 

particular, within the tax administration. It is a whole system, fueled in particular 

by the culture of impunity. This fact is confirmed by [13], [8] and [9] in their 

literature. We must also evoke the practice of tax evasion to describe the problem 

of taxation in the context of the DR Congo. On one hand, should we think about 

the disappointment of taxpayers in the inefficient use of state resources? Does not 

fraud come from the weight of taxation or from the ignorance of taxpayers, on the 

other hand? The first situation is justified by the fact that the state is not 

concerned with improving the living conditions and the well-being of citizens, and 

the second, the taxpayer considers that the tax is no longer a contribution in the 

common charges of the state but rather a sacrifice imposed on him unilaterally by 

the decent public power that he is obliged to bow. This fact is confirmed in [16, 

7]. Indeed, a large Congolese opinion considers taxation as a form of predation of 

the people by the political power. From this perspective, state tax collectors are 

generally perceived as "stalkers", "thieves", as we understand them in the ordinary 

language of the average Congolese citizen and [11] qualifies tax or levy as 

racketeering, a means for an unjust enrichment for the benefit of the ruling class. 

These received ideas or negative stereotypes about collection of taxes and levies 

constitute the main argument of the general conviction that Congolese people 

have no tax culture. It is also very usual to speak of “tax fraud” and “corruption” 

to describe the situation in DR-Congo. However, considered as a variable, this 

fiscal incivism on the behalf of the Congolese would partly explain the low rate of 

revenue mobilization by the services committed for this purpose. 

 Thus, our main objective is to detect and understand the origin of the random 

effects in tax revenues panel data in DR-Congo through statistics on citizen’ 

perceptions around tax practice.  

 

2. Research methodology 
 

The present sub-point data collected as well as the methodology used to collect 

data on the field. Data collected on the field are from all traders’ categories such 

as construction materials traders, cosmetics traders, agricultural exporters, 

manufacturing traders. This will help the generalization of the results in the whole  
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province. This phase was followed by data collection of the field carried through 

the questionnaire to detect and understand the origin of the random effects 

through the taxpayer, social representations around tax system. Quantitative 

research was used to conduct the survey carried out with taxpayers. 

2.1. Geographical area of study and target of the population 

2.1.1. Geographical area of the study 

Due to financial constraints, North-Kivu province was first divided into three 

areas corresponding to three customs posts for collecting import-export taxes 

where we have to meet traders for collecting through the questionnaire their 

perceptions on the Congolese taxation system.  

2.1.2. Target population  

The target population consists of traders who import or export goods. 

2.2. Sampling technique  

The objective is to conceive a sample that can give reliable statistic estimations. It 

is necessary to note that for the indicators measure needs, it is necessary to have a 

size of sample assuring representativeness, attitudes, understanding of the 

perception, ie a sample that can provide statistically reliable estimates. It should 

be noted that to measure indicators (perceptions), the sample size should be 

representative, as understanding of the attitudes, perceptions and behaviour can be 

discovered through the questionnaire and can explain the origin of fluctuations in 

tax revenues.  

2.2.1. Calculation of the quantitative size sample  

The size of the required quantitative sample to assure data representativeness is 

calculated using the following formula from [6]:  

n = (z2) (r) (1-r) (f) (k) / (E2) Where:  

 -n is the sample size that means the number of respondents (traders for import-

export);   

-z is the statistics which defines the required level of confidence. Registered value 

is z=1.96, for a confidence degree of 95 %;  

- r is an estimate of one of the key indicators to be measured during research. 

When the research includes more than one key metric, they consider the weakest 

metric that leads to the larger sample size. In this study, the weakest indicator is 

non-payment of taxes (70%), 

-f is the effect of opinion poll attributable to the conception of the sample. Here, 

we consider that it is equal to 1.02;  

-k is the multiplier aiming at taking into account the rate of non-answer. We will 

keep 5 % for non-answers (k=1.012); E for the margin of error. This value should 

not exceed 15 %. We fix it to 10 % of r; therefore, E= 0.1r. Considering these 

factors, the sample size is 170 from a total of 3096 traders registered in three 

customs posts throughout the province.  

2.3. Data collection preliminary phase  

2.3. 1. Conception of data collection tools  

The tools used for this study were already conceived and are consistent with those 

of other citizen ‘perceptions about the taxes which can be the source of random 

effects. Therefore, it was necessary to adapt to DRC taxpayers’ context. In fact, it  
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was the quantitative questionnaire which consisted of collecting various 

perceptions of different economic operators in the import-export sector. The 

perceptions will be collected in isolation questionnaire, where answers are 

presented as scaled measures. 

2.3.2. Recruitment and training of the field agents. 

The team in charge of data collection was of investigators and supervisors 

identified among the teachers of Faculty of Sciences and Applied Studies and 

National School of Statistics. Their theoretical training on how to fill the 

questionnaire and a practical training through role-plays so as to simulate the 

discussions which occurred two days ago. 

2.3.3. Preparation for data collection on the field  

The personnel in charge of data collection was made up of three teams of four 

persons each, operating in three areas customs posts of the province. These teams 

were monitored by a technical coordinator who was also on the field during the 

time of data collection. A day was enough to cover the entire area because they 

met taxpayers at the boarder claiming their goods. Then, all the three teams 

moved for five days to meet every category of taxpayers sand a strict monitoring 

of data collection and an efficient control through daily meetings on data 

collection evaluation were performed.  

2.4. Data analysis  

2.4.1. Data capture: The stage of data capture is very important as far as it helps 

to enter data into a language that the computer can read and compute. IBM SPSS 

23 software (Statistical Package for Social Sciences IBM 23) was used to enter 

data on a model beforehand. This stage mobilized six data capture agents and two 

inspectors during four days. A two days training for data capture agents and three 

days for the inspectors had been organized for the agents before the beginning of 

data capture. 

2.4.2. Data analysis and drafting  

To ensure that the objectives were achieved and to harmonize the 

results’presentation format, a framework was defined, including the list of 

taxpayers’social representations and figures and tables to be produced, which 

were used as guide in the data analysis. Basing on this tapestry work the pictures / 

graphs of perceptions were produced through SPSS software.  

 

3. Main results analysis 

 
In this part, we present the results of the field survey on "social representations or 

perceptions around tax practice in North-Kivu" in detecting the origin of random 

effects in tax revenues using analysis of variance or student t-test on the one hand  

to detect if there is statistical difference between Dependent variables (marital 

status, type of trader activity, school or academic stream, interest or not in paying 

tax, registered and unregistered traders) and Factors: X1(the tax rate applied to 

goods), X2 (the deadline granted by  DGDA for tax payment), X3 (the efficiency 

of the recovery method when declaring goods), X4 the level of constraint of the 

recovery mode used by  DGDA), X5(the point of view with regard to the current  
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tax rate in DRC), X6 The approach of DGDA agents to taxpayers in collecting 

taxes), X7(the degree of satisfaction of taxpayers with the government's use of 

taxes collected), X8 (the means used in case of  non-declaration of goods), X9 (the 

degree of taxapyers’ knowledge in tax matters in  DRC), X10 (the assessment of 

import rate of revenues on import-export goods in  DRC),  X11(The mode used for 

the passage through customs of their goods) and Chi-Pearson which allows us to 

determine related variables which can mutually influence and then be a source of 

random effects.  

3.1. Analysis of Variance and t-test results 

Table N01: Anova Results 

Is there a statistical significant 

difference between Single, 

Married, Divorced, Widowed 

traders on X1, X2, X3, X4, X5, 

X6, AND X7? 

There is no statistically significant difference between 

Single, Married, Divorced, Widowed traders on X1, 

X2, X3, X4, X5, X6, X7: 

Decision 

Sum of 

Squares 

df Mean 

Square 

F Sig. 

X1  Between Groups 3.58 5 .71 .90 .48 (ns) As p-value  >.05, Ho 

is not rejected 

Within Groups 130.81 164 .79    

Total 134.40 169     

X2 Between Groups 4.85 5 .97 .99 .42 (ns) As p-value  >.05,  Ho 

is not rejected 

Within Groups 160.34 164 .97    

Total 165.20 169     

X3 Between Groups 1.09 5 .21 .56 .72 (ns) As p-value  >.05, Ho 

is not rejected 

Within Groups 63.35 164 .38    

Total 64.44 169     

X4 

 

Between Groups 1.49 5 .29 .73 .59 (ns) As p-value  >.05,  Ho 

is not rejected 

Within Groups 66.48 164 .40    

Total 67.97 169     

X5 

 

Between Groups .66 5 .133 .10 .99 (ns) As p-value  >.05,  Ho 

is not rejected 

Within Groups 207.31 164 1.26    

Total 207.97 169     

X6 

 

 

Between Groups 3.73 5 .74 1.28 .27 (ns) As p-value  >.05,  Ho 

is not rejected 

Within Groups 94.85 163 .58    

Total 98.59 168     

X7 

 

Between Groups 6.86 5 1.37 .61 .68 (ns) As p-value  >.05,  Ho 

is not rejected 

Within Groups 365.84 164 2.23    

Total 372.71 169     
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Anova results from table N01 prove that there is no statistically significant 

difference between Single, Married, Widowed, Divorced traders on X1, X2, X3, 

X4, X5, X6, and X7 because all p-values  are greater than .05,which led to the non-

rejection of null hypothesis resumed in table N°1. 

 

Table N02: Anova results of Dependent variable Type of commercial activity on 

X1, X2, X3, X4, X5, X6, X7, X8, X9 and X10. 

 
Is there a 

statistically 

significant 

difference between 

importing, 

exporting or import-

exporting traders on 

X1, X2, X3, X4, X5, 

X6, X7, X8, X9 AND 

X10? 

 

There is no statistical significant difference between 

importing, exporting or import-exporting traders on 

x1, x2, x3, x4, x5, x6, x7, x8, x9 and x10 : 

 

Decision 

Sum 

of 

Squar

es 

df Mean 

Square 

F Sig. 

X1 Between 

Groups 

.24 2 .12 .14 .86 (ns) As p-value  >.05,  

Ho is not rejected 

Within 

Groups 

134.1

6 

167 .80    

Total 134.4

0 

169     

X2 

 

Between 

Groups 

.86 2 .43 .43 .64 (ns) As p-value  >.05,  

Ho is not rejected 

Within 

Groups 

164.3

4 

167 .98    

Total 165.2

0 

169     

X3 Between 

Groups 

.12 2 .06 .15 .85 (ns) As p-value  >.05,  

Ho is not rejected 

Within 

Groups 

64.32 167 .38    

Total 64.44 169     

X4 

 

Between 

Groups 

2.20 2 1.10 2.79 .06 

(ns) 

As p-value  >.05, 

Ho is not rejected 

Within 

Groups 

65.77 167 .39    

Total 67.97 169     

X5 Between 

Groups 

1.07 2 .53 .43 .64 

(ns) 

As p-value  >.05, 

Ho is not rejected 

Within 

Groups 

206.8

9 

167 1.23    

Total 207.9

7 

169     

X6 

 

Between 

Groups 

.56 2 .28 .47 .62 

(ns) 

As p-value  >.05, 

Ho is not rejected 

Within 

Groups 

98.02 166 .59    

Total 98.59 168     

X7 Between 

Groups 

.09 3 .03 .07 .97 

(ns) 

As p-value  >.05, 

Ho is not rejected 

Within 

Groups 

73.3 166 .43    

Total 71.4 169     
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Table N02 (continued): Anova results of Dependent variable Type of commercial 

activity on X1, X2, X3, X4, X5, X6, X7, X8, X9 and X10. 

 
X8 Between 

Groups 

.30 2 .15 .38 .67 

(ns) 

As p-value >.05, Ho is not 

rejected. 

Within 

Groups 

65.9 167 .39    

Total 66.21 169     

X9 

 

Between 

Groups 
.22 2 .11 .23 

.79 

(ns) 

As p-value >.05, Ho is not 

rejected. 

Within 

groups 
78.73 164 .48 

   

Total 78.95 166     

X10 

 

Between 

Groups 

.72 2 .36 .25 .77 (ns) As p-value  >.05, Ho is 

not rejected 

Within 

groups 

238.97 167 1.43    

Total 239.70 169     

 

Through table N02, it is seen that there is no statistical significance difference 

between Importing, Exporting and Importing-Exporting traders on X1, X2, X3, X4, 

X5, X6, X7, X8, X9 and X10  

 

Table N03: Anova Results 
Is there a statistically 

significant difference 

between traders with no 

school or academic level, 

having been in management 

or economics domains or 

other scientific area on X1, 

X2, X3, X4, X5, X6, X7 and 

X8?  

There is no statistically significant difference between traders with no school 

or academic level,with economics degree or other scientific area: 

Decision 

Sum of 

Squares 

df Mean Square F Sig. 

x1 

 

Between 

Groups 

2.87 2 1.43 1.82 .16 As p-value  >.05, Ho 

is not rejected 

Within Groups 131.53 167 .78    

Total 134.40 169     

x2 Between 

Groups 

3.64 2 1.82 1.88 .15 As p-value  >.05, Ho 

is not rejected 

Within Groups 161.56 167 .96    

Total 165.20 169     

x3 Between 

Groups 

1.45 2 .72 1.92 .14 As p-value  >.05,  

Ho is not rejected 

Within Groups 62.99 167 .37    

Total 64.44 169     

x5  

 

Between 

Groups 

6.31 2 3.15 2.61 .07 As p-value  >.05, Ho 

is not rejected 

Within Groups 201.66 167 1.20    

Total 207.97 169     

x6 

 

Between 

Groups 

.44 2 .22 .37 .68 As p-value  >.05, Ho 

is not rejected 

Within Groups 98.14 166 .59    

Total 98.59 168     

X7 

 

Between 

Groups 

.20 2 .10 .04 .95 As p-value  >.05,Ho 

is not rejected 

Within Groups 372.51 167 2.23    

Total 372.71 169     

X9 

 

Between 

Groups 

4.13 2 2.06 4.53 .01 As p-value  <.05, Ho 

is  rejected 

Within groups 74.83 164 .45    

Total 78.95 166     

x10 Between 

Groups 

21.09 2 10.54 8.97 .00 As p-value  <.05, Ho 

is  rejected 

Within groups 182.20 155 1.17    

Total 203.29 157     

 

In view of the results contained in table N03, we note that there is no significant 

statistical difference between non-intellectual traders, traders with an academic  
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qualification in economics and traders who have completed other scientific area 

respectively on X1, X2, X3, X5, X6, X7 and therefore the hypotheses put forward 

for these different variables were not rejected. Rather, a statistical significant 

difference between non-intellectual traders, traders with an academic qualification 

in economics and traders who have studied in other fields emerged in the degree 

of payers’ knowledge on tax matters X9 (F (2,164) = 4.53, p <.05) and on the 

assessment of the tax rate on import-export goods X10 (F (2.155) = 8.97, p 

<.05).Tax knowledge and awareness was found to be statistically significant in 

explaining tax compliance among Export Processing Zones investors in Kenya. 

The study findings revealed that tax knowledge & awareness has a very close 

relationship with taxpayers’ ability to understand the laws and regulations of 

taxation, and their ability to comply with them [15]. In DRC, the low knowledge 

and awareness in tax matter have an impact in tax compliance and involves loss of 

tax culture and thus explain the random effects in taxes. 

 

Table N04: t-test results 
Is there a statistically 

significant difference 

between merchants 

interested in paying taxes 

and merchants not interested 

in paying taxes on X5, X6, 

X7, X9 and X10? 

There is no statistically significant difference between merchants 

interested in paying taxes and merchants not interested in paying taxes on 

(1), (2), (3), (4) and (5). 

Decision 

Levene’s test for 

Equality of variances 

t-test for Equality of means 

 F Sig. t df Sig.(2-tailed)  

x5 

 

Equal 

variances 

assumed 

1.68 .19 -1.66 168 .09 As p-value  >.05, Ho is 

not rejected 

Equal 

variances not 

assumed 

  -1.6 93.3 .11  

x6 

 

Equal 

variances 

assumed 

6.35 .01 1.19 167 .23 As p-value  >.05,  Ho is 

not rejected 

Equal 

variances not  

assumed 

  1.25 111.97   

x7  

 

Equal 

variances 

assumed 

11.33 .00 3.01 168 .003 As p-value  <.05, Ho is  

rejected 

Equal 

variances not 

assumed 

  3.24 124 .002  

X9 Equal 

variances 

assumed 

.03 .08 1.24 165 .21 As p-value  >.05, Ho is 

not rejected 

Equal 

variances not 

assumed 

  1.23 100 .21  

x10 Equal 

variances 

assumed 

.11 .73 .44 168 .66 As p-value  >.05, Ho is 

not rejected 

Equal 

variances not 

assumed 

  .43 99.7 .66  

 

From table N04, we notice that there is no statistically significant difference 

between the traders having the interest to pay the taxes and the traders having no 

interest to pay the taxes on X5, X6, X9, X10 and it stood out in X7 because, in fact, 

the satisfaction of the compensations expected by the taxpayers from the State 

encourages them to subscribe or not to the payment of the tax. As mentioned in  
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the introduction, contract rupture is among the sources of resistance for taxpayers 

to pay tax and it is the main source of random effects in tax revenues. So [10] 

argued that if the system of taxes is perceived to be unjust, tax evasion may, at 

least partly, be considered as an attempt by the taxpayer to adjust its terms of trade 

with the government. Individuals may pay taxes because they value goods 

provided by the government, and they recognize that their payments are necessary 

both to help finance goods and services and to get others to contribute [5]. Interest 

in paying tax is broken since most taxpayers cannot assess exact value of what 

they receive in return for taxes paid. It can be argued that they have general 

impressions and attitudes concerning their own and others’ terms of trade with the 

government [20].  

 

Table N05: Anova results 
Different hypotheses 

H0 to be checked 

according to the 

different dependent 

variables.  

There is no statistically significant difference between 

registered and unregistered traders on 

Decision 

Sum of 

Squares 

df Mean 

Square 

F Sig. 

X11  Between 

Groups 

2.04 2 1.02 6.06 .003 As p-value  <.05, 

Ho is rejected 

Within 

Groups 

27.95 166 .16    

Total 3.00 168     

 

The test of homogeneity of variances, based on mean with p-value=.21 >.05, has 

allowed us to move toward Anova analysis. Anova result shows that F (2,166) 

=6.06; p<.05 there is a statistical significant difference between registered and 

unregistered traders on the mode used to cross goods. This is the opportunity to 

insist on mafia mode, corruption and tax evasion maintained by traders and 

custom officers to allow to bring goods through the country or out of the country 

without paying. In short, tax system is enmeshed in tax arrangements that tend to 

corruption, fraud and tax evasion and having become an endemic culture and 

maintained in the tax system. Corruption and embezzlement of public funds by 

tax officials lead taxpayers to subscribe to the logic of cooperating with tax agents 

and / or using influential people interposed in order to pay less to the detriment of 

the state fund. Tax authorities' unresponsive, corrupt and unfair treatment of 

taxpayers foster disrespect for and resistance against tax authorities and tax laws 

[12, 21]. In addition to dissatisfaction, these attitudes encourage taxpayers to 

evade tax and push them to reach an amicable arrangement to move goods across 

the border. Hypotheses of corruption and tax evasion maintained by the tax 

administration are here confirmed and are the most factor of random effects 

observed in DRC taxes. This is also confirmed by [18] in its literature. Tax 

systems, in most poor countries, are characterized by widespread corruption and 

tax evasion. The inefficiency of the tax system is also the basis of tax loss and 

involves randomness in his components. This inefficiency is linked to several 

parameters, including hiring unqualified, non-credible agents who are at the same 

time tax agents and tax advisers to individuals subjected to tax. This is a tax 

administration that is involved in tax fraud.  Credibility, qualification of staff  
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administration have an impact on taxation system and can constitute a source of 

volatility of taxes [17, 14].  

3.2. Analysis based on related variables 
This sub-point present the results of combined analysis from variables using 

Pearson Chi-square to detect related variables that can be the source of random 

effects in mutual influence. Pearson Chi-square results tests considered for all 

variables are presented in tables about which conclusions are dressed.  

3.2.1: Link level between the public benefits and the interest in paying tax. 

Is there a link between the interest in paying state tax and the achievements or 

consideration given by the government? With the null hypothesis: there is no link 

between the interest in paying state tax and the achievements given by the 

government, Chi-square is the appropriate test for analyzes of non-parameterized 

distribution. 

 

Table N06: Link between public benefits and interest in paying tax 

 Realizations on the ground 

from the paid taxes  

 

Total 

Yes No 

Interesting in 

paying the state 

tax for the 

declaration of  

goods 

Yes 48 68 116 

No 8 46 54 

Total 56 114 170 

 

Table N°7: Chi-square results 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 11.77 1 .001 

Number of Valid 

Cases 

170   

 

As χ2 = 11.77 and p = .001 <.05 then the null hypothesis according to which there 

is no link between the interest in paying the state tax and the achievements 

provided by the government on the ground is rejected. So the interest in paying 

tax by the taxpayers is linked to the achievements that the government provides in 

terms of counterpart 

3.2.2: Linked level between satisfaction and public revenue from taxes 
Is there a link between the satisfaction of the use by the tax authorities of the taxes 

collected and the achievements on the ground? 

Null hypothesis: there is no link between the satisfaction of the use by the tax 

authorities of the taxes collected and the achievements in the field 

Chi-square is the appropriate test for analyzes of non-parameterized distribution. 
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Table N°8: Contingence table between the two variables. 
 Satisfied  with the government's use of the  paid tax Total 

Not 

satisfied 

 

Satisfied 

 

Very 

satisfied 

 

No idea 

 

Modera

tely 

satisfied 

 

Realization

s on the 

ground 

from tax 

Yes 21 12 1 12 10 56 

No 72 11 3 22 6 114 

Total 93 23 4 34 16 170 

Table N°9: Chi-square results 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 14.89 4 .005 

Number of Valid 

Cases 

170   

As χ2 = 14.89 and p = .005 <.05 then the null hypothesis according to which there 

is no link between the satisfaction of the use of the taxes collected by the fiscal 

authority and the achievements on the ground is rejected. This reveals that the 

satisfaction of the use of the taxes collected and the achievements on the ground 

are linked and this can lead to the establishment of a good tax culture, the basis of 

a good tax administration and the avoidance of fluctuation. 

III.2.3: Linking between basic product and tax rate 

Is there a link between the tax rate and the products declared by the taxpayers? 

Null hypothesis: there is no link between the tax rate and the products declared by 

taxpayers. Then,Chi-square is the appropriate test for analyzes of non-parametric 

distribution. 

Table N°10: Contingency results between basic product and tax rate 
 Your activity is based on which product Tota

l Agricult

ural 

products 

 

Minin

g 

produc

ts 

 

Cosmeti

c 

products 

 

Food 

products 

 

Constructio

n material 

products 

 

Others 

 

The 

tax rate 

applied 

to  

goods  

 

Lower 2 1 3 1 5 3 15 

High 9 6 16 17 25 9 82 

Fair 7 1 10 7 12 5 42 

Too 

high 

3 0 9 6 7 6 31 

Total 21 8 38 31 49 23 170 

Table N°11: Chi-square Results 

 Value df Asymp. Sig. (2-

sided) 

Pearson Chi-Square 8.97 15 .87 

Number  of Valid 

Cases 

170   

As χ2 = 8.97 and p = .87> .05 the null hypothesis according to which there is no 

link between the tax rate and the products declared by the taxpayers is not 

rejected, i.e. the tax rate and the products declared by the taxpayers are not  



 

Statistic modeling for understanding the origin of the Random effects in …        13 

 

 

related. The tax rate is determined by the tax administration and does not depend 

on the categories of goods that customers import or export. There is in tax 

administration a nomenclature to manage to tax goods. 

3.2.4: Link between tax rate and marital status 

Is there a link between the tax rate applied on the goods and the marital status of 

the trader? Through Chi-square we can test the null hypothesis that there is no link 

between the tax rate applied on the goods and the marital status of the trader. 

Table N°12: Table of contingence between tax rate and marital status 

 The level of  tax rate applied to goods Total 

Lower 

 

High 

 

Fair 

 

Too 

high 

 

Marital 

status 

 

Single 9 29 14 11 63 

Married 5 46 24 15 90 

Free union 0 2 1 3 6 

Divorced 1 5 3 2 11 

Total 15 82 42 31 170 

Table N° 13: Chi-square Result 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 8,20 9 .51 

Number of Valid 

Cases 

170   

As χ2=8.20 and p=.51>.05, the null hypothesis that there is no link between the 

tax rate applied to the declared goods and the marital status of the trader is not 

rejected, i.e. the tax rate and the marital status of the trader are not linked. The tax 

rate is not related to the marital status of the trader (taxpayer). 

 

4. Discussion and conclusion 
 

In this paper, we have explored factors that determine are the source of random 

effects through citizen’s perceptions and whether how their tax behavior is 

correlated with their perceptions in case to understand the origin of random effects 

observed in DRC taxes panel data. Result from different analysis provide robust 

results for several theoretically founded determinants of tax compliance which 

show random effects ‘source among others:  

      Respondents state that the tax rate is high (66.4%) and find it worthwhile 

paying taxes (68.2%). Moreover, the rate of taxation does not depend on the 

category of goods declared (see table N02 where F (2,167) =.86; p-value>.05), nor 

on the marital status of trader (see table N01 where F (2,167) =1.82; p-value>.05). 

Neither is there any link between the tax rate applied to goods and the marital 

status of the taxpayer (see table N012 where χ2=8.20; p-value>.05), or between the 

imported goods and the tax rate (see table N011 where χ2=8.97; p-value>.05). 

    Taxpayers do not see the social benefits in terms of the counterpart of the taxes 

they pay (67.1%). This confirms the statistical link observed between 

achievements on the ground and taxpayers’ satisfaction  (cfr.  Table  N08  where  
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χ2=14.89; p-value<.05) on the one hand, and the link between public 

achievements for social benefits of taxpayers and the interest of paying the tax at 

the time of declaration (cf. table N07 where χ2=11.77; p-value<.05) on the other 

hand. There is also a statistically significant difference between traders interested 

in paying tax and those who are not, in terms of satisfaction with the government's 

use of the taxes collected (see table N°4 where t(168)= 3.01; p-value<.05). 

According to [3] quoted by OECD "previous work using the 2008-2009 Latino 

barometro surveys shows a positive correlation between fiscal citizenship and 

satisfaction with education and health services". Because of dissatisfaction, 

taxpayer presents their goods for declaration to tax officials (82.9%) and is 

attracted by the cooperative welcome (74.1%) by tax officials or cooperates with 

influential authorities at different levels of government (17.6%) to move goods 

across. A small handful of taxpayers relies on customs declarants (8.2%) who in 

turn contact tax officials; this diversion is also a source of tax evasion. This is 

corroborated by the friendly (23.1%) and cooperative (37.3%) attitudes of tax 

administration agents adopted when collecting taxes. In addition to dissatisfaction, 

these attitudes encourage taxpayers to evade tax and push them to reach an 

amicable arrangement to move goods across the border. The hypotheses of 

corruption and tax evasion maintained by the tax administration is here confirmed 

by [18].Tax systems in most poor countries are characterized by widespread 

corruption and tax evasion. Tax compliance is influenced by the government 

counterpart  which is offered to people to satisfy the public services  such as 

infrastructure, education, electricity, health services,…In this paper, as there is no 

fiscal exchange visible, the taxpayer compliance attitude is  to avoid tax and make 

cooperation in terms of  corruption or arrangement with fisc employment. The 

dissatisfaction of public services offered is among factors which demotivate 

taxpayers to pay taxes. 

         Tax knowledge and awareness in tax matter have also a significant impact 

on tax compliance attitude since a statistical significance difference between non-

intellectual traders, traders with an academic qualification in economics and 

traders who have studied in other fields respectively emerged in degree of 

knowledge on tax matters with (F (2,164) = 4.53;p <.05) and on the assessment of 

tax rate on import-export goods (F (2,155) = 8.97, p <.05). Fiscal knowledge 

correlates with attitudes towards taxation and that tax behaviour can be improved 

by a better understanding of tax laws [15]. In this study, knowledge and 

awareness contribute significantly to the model since the p-value (0.00) for the 

constant and gradient are less than 0.05, so in explaining tax compliance among 

Export Processing Zones investors in Kenya, tax knowledge and awareness were 

found to be statistically significant. The study findings revealed that tax 

knowledge and awareness have a very close relationship with taxpayers’ ability to 

understand the laws and regulations of taxation, and their ability to comply with 

them [15]. In DRC, the low knowledge and awareness (54.5%) in tax matters have 

an influence in tax compliance and implies the loss of tax culture. 

       Contacting influential people in government (17.6%) or tax administration 

(74.1) to evade tax is a demotivating factor for those who even thought of paying  



 

Statistic modeling for understanding the origin of the Random effects in …        15 

 

 

their taxes. This is also argued in [17].  In political governance, moving from 

ministry of finance to the separate entity granted in law, autonomy from the 

central executive power, partly with the purpose of limiting direct political 

interference in day-to-day operations [19].It is seen that low degree of 

development and governance compared to neighboring countries as developed in 

introduction is also the source of income fluctuations in the DRC 

        The lack of legitimacy in the political institutions and the government policy 

influences the taxpayers’ attitudes and behaviour in this study which tend to evade 

tax.  Legitimacy could be described as belief or trust in the authorities, 

institutions, and social arrangements to be appropriate, just and work for the 

common good. Political scientists have addressed how political legitimacy and 

civic identification are fostered [10]. 

        Indeed, in this reflection, which focused on the perception or social 

representations around fiscal practice: the case of the city of North-Kivu Province, 

we noticed that taxpayers hold in mind the idea of counterpart of the taxes they 

pay in terms of achievements on the ground for the improvement of their social 

conditions. As this is not visible, the contract between the taxpayer and the tax 

authorities has been broken for several reasons. These include corruption, fraud 

and tax evasion perpetuated by tax agents seeking to wrap taxpayers in this allure 

and the latter subscribe to it in order to get richer. Also, the level of knowledge in 

tax matters is among factor influencing fluctuations in taxes revenues in DRC.   

The study shows that pay level is only one of several factors affecting the 

behaviour of tax officers. In an environment where the demand for corrupt 

services is extensive and monitoring ineffective, wage increases may end up 

functioning as an extra bonus on top of the bribes taken by corrupt. Those are 

several factors which explain random effects encountered in DRC tax revenues 

panel data.   
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