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ABSTRACT
The article presents a statistical analysis of daily kilometrages of vehicles operated by 
a selected transport company in the period of three consecutive years (2013-2015). 
Company vehicles have been divided into four categories depending on gross vehicle 
mass and the type of their intended transport use. Statistical analyses of daily vehicle 
kilometrages showed statistically significant differences in daily kilometrage across 
different vehicle categories and in various months throughout the year.
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INTRODUCTION

The analysis of large data sets using modern 
statistical analysis tools helps retrieve useful data 
with a potential for practical applications. Such 
analyses are successfully used for data related to 
vehicle use. The more diverse the data regarding 
vehicle use, the more reliable results can be ob-
tained to be used as the basis for drawing conclu-
sions and developing recommendations for com-
mercial vehicle users.  

In their recent endeavours, scholars have fo-
cused on various aspects of vehicle use [9, 1]. Ar-
ticle [13] addresses the framework for Monitoring 
Vehicle Outliers based on Clustering (MVOC). 
This framework helps analyse cluster data to an-
ticipate any outliers. The authors also present the 
statistical significance of the results through sig-
nificance tests.

Article [6] focuses on identifying correla-
tions between the cumulated vehicle kilometrage 
and fuel consumption by their internal-combus-

tion engines. Such analyses are possible thanks 
to the development of a unique longitudinal da-
tabase of more than 600,000 odometer and fuel 
purchase diaries.

Nowadays, the storage of large data resources 
is not a problem, so it is completely reasonable 
to collect all the information concerning vehicle 
use and to store them in databases. This facili-
tates ever more accurate statistical analyses [12], 
which produce more and more knowledge. Such 
knowledge can significantly improve the eco-
nomics of transport companies [7, 10] by deliver-
ing information, e.g., on the costs of repairs [4, 
5, 8] and vehicle wear [11], and also helping an-
ticipate potential breakdowns or incidents that put 
the vehicle out of operation.

The article presents a statistical analysis for 
an essential aspect of vehicle use, namely daily 
kilometrage, in one of Lublin’s transport com-
panies over a period of three consecutive years 
(2013-2015). This analysis can serve as a basis 
for further studies on data concerning vehicle use. 
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Future studies will also take fuel consumption, re-
placed parts, and consumables into consideration.

STUDIED VEHICLES

In the above-mentioned time frame, there 
were 287 vehicles in operation in the analysed 
transport company. These vehicles were grouped 
by the company into 4 categories, based on their 
gross vehicle mass (GVM).

Category I includes vehicles whose GVM 
is up to 3.5 tonnes. These vehicles are generally 
used in Lublin and its immediate vicinity. Alter-
natively, they might be used for quick transport 
journeys across the country. Category I includes 
203 cars, with the most numerous groups be-
ing Peugeot Boxer (52), Citroen Berlingo (35), 
Citroen Jumper (32), Peugeot Partner (21), and 
Ford Transit (13). 

Category II comprises vehicles with GVM 
above 3.5 but up to 12 tonnes. These vehicles 
are used mainly for transporting goods between 
smaller branches of the company. Category II in-
cludes 13 vehicles, such as Iveco Eurocargo (9), 
MAN TGL (3) and Star M70 (1).

Category III comprises vehicles with GVM 
between 12 and 18 tonnes. These vehicles serve 
similar purposes as those in Category II, but are 
usually used for transporting bulk packaging be-
tween major branches of the company. Category 
III includes 13 vehicles, such as Iveco Eurocargo 
(7), MAN LC (5) and Mercedes Axor (1). 

Category IV comprises vehicles with GVM 
above 18 tonnes. These vehicles are generally 
used for two purposes. The first are regular trips 
between major company hubs across the country, 

and the second are pallet shipment services com-
missioned by third parties. Category IV includes 
56 vehicles, such as Iveco Stralis (49), MAN 
TGS (3), Volvo FM (2), Mercedes Actros (1), and 
Mercedes Axor (1).

STATISTICAL ANALYSIS OF THE RESULTS

The statistical analysis of daily kilometrages 
started with the identification of baseline statistics 
for each vehicle category. Statistical parameters 
[2, 3] were established for each category sepa-
rately. The statistical analysis was performed with 
the use of STATISTICA 13 software. Baseline 
statistics for each vehicle category are presented 
in Table 1.

In order to check whether there are significant 
differences between vehicle categories in terms 
of their daily kilometrages, an analysis of vari-
ance was conducted.

One of the fundamental assumptions of the 
analysis of variance (ANOVA) for one-way clas-
sification, which examines the effect of only one 
qualifying factor on study results, is that the inves-
tigated independent populations have normal dis-
tribution. In order to verify whether this condition 
is met, analysed daily kilometrages for each vehi-
cle category were F-tested against the normality 
of their χ2 distributions. The significance level for 
statistical data analysis was established at α=0.05. 
For χ2 F-test results, please consult Table 2.

The χ2 F-test showed that daily kilometrages 
do not have normal distributions in any vehicle 
category. In view of this, classical analysis of 
variance could not be conducted for the recorded 
daily kilometrages. 

Table 1. Position and dispersion of daily kilometrages

Category Average 
value Median Minimum 

value
Maximal 

value Variance Standard deviation Standard 
error

I 127 101 1 1144 7738 88 0,30

II 116 108 1 1212 6009 78 1,11

III 138 115 1 1152 13449 116 1,43

IV 308 214 1 1451 89216 299 1,66

Table 2. Results of χ2 F-test with normal distribution

Category χ2 p - value Normal
I 8681 0,00000 No

II 680 0,00000 No

III 1010 0,00000 No

IV 12826 0,00000 No
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Therefore, in order to check whether there 
were significant daily kilometrage differences 
between vehicle categories, the study used the 
Kruskal-Wallis test, which does not rely on the 
assumption of normality. The results of the K-W 
test are presented in Table 3.

The Kruskal-Wallis test score H=7012.831 
and the test probability value p=0.000 lead to 

the rejection of the null hypothesis about the 
lack of significant differences between the stud-
ied groups, suggesting that daily kilometrages 
show significant statistical differences across 
vehicle categories.

A multiple comparisons (post-hoc) test was 
carried out to identify the categories of vehicles 
which show significant differences in daily kilo-
metrages. The results of this test are presented 
in Table 4.

The test showed that no statistically signifi-
cant differences were found only between the 
daily kilometrages in vehicle Categories I and III, 
while the differences between the remaining cat-
egories were statistically significant.

Figure 1 shows a box-and-whisker diagram 
(box plot) which is a graphic representation of 
daily kilometrages for each vehicle category.

In order to verify whether the differences in 
daily kilometrages across vehicle categories are 
repeatable for each of the three analysed years, 
the Kruskal-Wellis test was repeated for each 
year separately. The results of the K-W test are 
presented in Table 5.

The results of the K-W test presented in Table 5 
showed statistically significant differences in daily 

Table 3. Results of the Kruskal-Wallis test for daily kilometrages

Test Kruskala-Wallisa:   H ( 3, N= 132238) =7012,831   p =0,000
Category Valid N Rank sum Average rank

I 88482 5422543894 61284,15

II 4851 280694839 57863,29

III 6575 404353682 61498,66

IV 32330 2635918027 81531,64

Table 4. Kruskal-Wallis multiple comparisons test results

Category I II III IV
I - 0,000000 1 0,000000

II 0,000000 - 0,000003 0,000000

III 1 0,000003 - 0,000000

IV 0,000000 0 0 -

Table 5. Results of the Kruskal-Wallis test for daily kilometrages of four categories of vehicles in the consecutive 
years of use

Year K-W Statistic’s value p - value Are there differences decision
2013 2391,09 0,0000 Yes

2014 2497,83 0,0000 Yes

2015 2289,22 0,0000 Yes

 
Fig. 1. Categorised box plot for vehicle category as 
an independent variable, and daily kilometrage as a 

dependent variable
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kilometrages in each of the three analysed years.
The subsequent multiple comparisons test 

showed that in 2013, statistically significant dif-
ferences between daily kilometrages across vehi-
cle categories were recorded for each category, in 
2014 there were no statistically significant differ-
ences between Categories I and III, and in 2015 
significant differences were not found between 
Categories I and II. 

Figure 2 shows a box-and-whisker diagram 
(box plot) which is a graphic representation of 
daily kilometrages for each vehicle category over 
three consecutive years of use.

The next step in the analysis was to check 
whether daily kilometrages in each vehicle cat-
egory differed in months throughout the year. 
In order to do this, the Kruskal-Wallis test was 
conducted again for the daily kilometrage, as a 
dependent variable, and months throughout the 
year, as a grouping variable. K-W tests were car-

ried out for each year separately to see if the re-
sults were repeatable over the three consecutive 
years. The results of the K-W test for Category I 
vehicles are presented in Table 6.

The results show no statistically significant 
differences in daily kilometrages of Category I 
vehicles between individual months throughout 
2013, but in 2014 and 2015 such differences were 
observed. A multiple comparisons test was car-
ried out to identify the months throughout the 
year which show significant differences in daily 
kilometrages. For 2014, the test showed that daily 
kilometrages in November and December were 
markedly different from daily kilometrages in the 
other months. Differences in daily kilometrages 
were also observed in January, April, July and 
October. In 2015, significant differences in daily 
kilometrages were observed in January and No-
vember. Differences between the other months 
were insignificant.

 
Fig. 2. Categorised box plot for vehicle category as an independent variable, and daily kilometrage as a depend-

ent variable, in the three consecutive years

Table 6. Results of the Kruskal-Wallis test for daily kilometrages of Category I vehicles

Year K-W Statistic’s value p - value Are there differences decision
2013 19,7544 0,0488 No

2014 119,7331 0,0000 Yes

2015 50,7084 0,0000 Yes
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Fig. 3. Categorized box plot for month as an independent variable, and daily kilometrage as a dependent variable 

– daily kilometrages of Category I vehicles

 
Fig. 4. Categorized box plot for month as an independent variable, and daily kilometrage as a dependent variable 

– daily kilometrages of Category II vehicles

Table 7. Results of the Kruskal-Wallis test for daily kilometrages of Category II vehicles

Year K-W Statistic’s value p - value Are there differences decision
2013 32,6517 0,0006 Yes

2014 50,4144 0,0000 Yes

2015 48,4136 0,0000 Yes
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Figure 3 shows a box-and-whisker diagram 
(box plot) which is a graphic representation of 
daily kilometrages for Category I vehicles in each 
month throughout the year.

A similar analysis was conducted for Catego-
ry II vehicles. The results of the Kruskal-Wallis 
test for Category II vehicles are presented in Ta-
ble 7. These results show statistically significant 
differences between daily kilometrages through-
out the year across all three years. 

The multiple comparisons test for Category 
II vehicles showed that in 2013 significant dif-
ferences occurred only in February, in 2014 in 
July, and in 2015 in March and December. Figure 
4 shows a box-and-whisker diagram (box plot) 
which is a graphic representation of daily kilo-
metrages for Category II vehicles in each month 
throughout the year.

The results of the Kruskal-Wallis test for Cat-
egory III vehicles are presented in Table 8. The 

results show that no statistically significant dif-
ferences in daily kilometrages between individual 
months were observed only in 2014.

The multiple comparisons test for the other 
two years showed that differences between Cat-
egory III vehicle kilometrages were negligible. 
Indeed, in 2013 such differences were found only 
between January and May, and in 2015 only be-
tween March and May.

Figure 5 shows a box-and-whisker diagram 
(box plot) which is a graphic representation of 
daily kilometrages for Category III vehicles in 
each month throughout the year.

The results of the Kruskal-Wallis test for Cat-
egory IV vehicles are presented in Table 9. The re-
sults show that statistically significant differences 
in daily kilometrages between individual months 
were observed in all three consecutive years.

The analysis of the multiple comparisons test 
results for Category IV vehicles showed that in 

 
Fig. 5. Categorized box plot for month as an independent variable, and daily kilometrage as a dependent variable 

– daily kilometrages of Category III vehicles

Table 8. Results of the Kruskal-Wallis test for daily kilometrages of Category III vehicles

Year K-W Statistic’s value p - value Are there differences decision
2013 22,8394 0,0186 Yes

2014 6,2254 0,8579 No

2015 25,9518 0,0066 Yes
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2013 their daily kilometrages varied considerably 
throughout the year. The greatest differences were 
recorded for January, June, July and September. 
In 2014, the differences were negligible and ob-
served only between January and September, 
while in 2015 the differences were recorded in 
February, September and November.

Figure 6 shows a box-and-whisker diagram 
(box plot) which is a graphic representation of 
daily kilometrages for Category IV vehicles in 
each month throughout the year.

CONCLUSIONS

The results of the statistical analysis of daily 
kilometrages of four categories of vehicles used 
over three consecutive years in the selected trans-
port company show that:
• in 2013, statistically significant differences in 

daily kilometrages were observed for each of 
the four vehicle categories;

• in 2014 there were no significant differences 
between daily kilometrages of Category I and 
III vehicles;

• in 2015 there were no significant differences 
between daily kilometrages of Category I and 
II vehicles.

For the other vehicle categories the differ-
ences were statistically significant, so it seems 
reasonable to conduct further analyses of data on 
vehicle use separately for each vehicle category.

In addition, statistical analyses of daily ve-
hicle kilometrages for the four categories of ve-
hicles showed statistically significant differences 
throughout the year. However, these differences 
did not show full repeatability in the subsequent 
years of vehicle use. This could be due to both in-
ternal changes in the company’s vehicle manage-
ment policy and changes on the domestic trans-
port market observed during those three years. 
The partial repeatability of statistically significant 

Table 9. Results of the Kruskal-Wallis test for daily kilometrages of Category IV vehicles

Year K-W Statistic’s value p - value Are there differences decision
2013 149,7663 0,0000 Yes

2014 20,7667 0,0359 Yes

2015 61,1535 0,0000 Yes

 
Fig. 6. Categorized box plot for month as an independent variable, and daily kilometrage as a dependent variable 

– daily kilometrages of Category IV vehicles



Advances in Science and Technology Research Journal  Vol. 12 (3), 2018

46

differences in daily kilometrages across vehicle 
categories was found in the following months 
throughout the consecutive years:
• Category I vehicles showed repeatable differ-

ences in daily kilometrages in July and No-
vember;

• Category II vehicles did not show any repeat-
able differences in daily kilometrages;

• Category III vehicles showed repeatable dif-
ferences in daily kilometrages in May;

• Category IV vehicles showed repeatable dif-
ferences in daily kilometrages in September.
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