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Abstract:

The article describes the application of standard methods of determining
savings in the commodity acquisition, which do not impose an obligation
fo evaluate the centralized award system and the Methodology for the
Quantification of Savings set by the Ministry for Regional Development of
the Czech Republic. The process is related to the tyres within the Ministry
of Defence acquired in the centralized and decentralized manners in the
period 2014-2017. In the decentralized manner, higher variability of unit
prices and higher variability of the number of suppliers are expected. In
the centralized manner, the constant price level is predicted since the
supplier is permanent during the whole period of the performance of the
framework agreement for a period of two years. Statistical methods - the
hypothesis testing method - are used to compare the unit prices in both
manners. The comparison has been carried out by the two-sample t-test
of the mean values of two selections in order to determine the differences
in the amount of financial resources. It has been found that the unit prices
of the centralized acquisition are higher than the unit prices of the
decentralized acquisition; therefore, the centralized manner of acquisition
is more expensive than the decentralized one.

Key words: absolute savings, centralized purchase, decentralized
purchase, methods, tyres, relative savings, statistics.

Introduction

Centralized awarding of public contracts is based on the condition
that the central bodies of state administration have at least two
subordinate organizations in their organizational structure. This condition
is satisfied by all ministries of the Czech Republic, i.e. the Ministry of
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Defence of the Czech Republic as well. This implies the obligation to
centralize public contracts for the acquisition of commodities according to
Annex 2 of The Czech Republic Government Decree No. 24, 2016,
irrespective of the expected value of the public contract (Parliament of
the Czech Republic, 2016). The commodities concerned are included
exhaustively: electricity, gaseous fuels, telecommunications services,
office technology and equipment, computers and data processing
machines, passenger cars, furniture, and office supplies. The
commodities underlying public contracts are subject to a centralized
manner of awarding; their estimated value exceeds 2 million CZK
(Parliament of the Czech Republic, 2016). This condition is met by most
of the public contracts across all public bodies. In the first group of the
commodities subject to the centralized awarding of public contracts, there
is an obligation to evaluate the departmental systems for the past year,
the part of which is quantifying the savings. As for the second group of
commodities, the public bodies are not under this duty.

Subject of research

Tyres as a commodity are a subject of the research within the
Ministry of Defence. They are acquired in a centralized manner for the
main types of military ground vehicles (TATRA, PANDUR, IVECO,
DINGO, UAZ, LANDROVER) and in a decentralized manner for other
types of military ground vehicles. It is a very wide range of tyre types and,
therefore, the portfolio mentioned has been defined only for the TATRA
815 vehicle type as it creates the largest part of vehicles within the Army
of the CR.

Research methods

The following standard methods (Ministry for Regional Development
of the Czech Republic, 2017) have been used to quantify savings: the
historic pricing method, the consumption basket method and the benchmark
price method.

The historic pricing method lies in comparing the unit prices
achieved when purchasing a particular commodity in two different
periods. The time period must be the same, usually one calendar year. At
the same time, inflation must be taken into account (preferably at the
level of a given commodity). The method is suitable for the commodities
that are internally poorly structured and the financial volume for the
purchase of this commodity can be related to a specific unit of measure,
e.g. electricity or natural gas. The advantage is the simplicity of
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calculation and small demands for data logging. The disadvantage is the
need to find a common unit of measure and take into account the year-
on-year price indices published by the Czech Statistical Office (Czech
Statistical Office, 2018). The mathematical relation is given:

- For the relative amount of savings: 1 - (the price for a unit of measure
in the current year / the price for a unit of measure in the previous year
expressed in the prices of a current year, i.e. adjusted by the year-on-year
Consumer Price Index); (1

- For the absolute amount of savings: the relative amount of savings*
the price for a unit of measure in the previous year expressed in the prices
of the current year. (2)

- The application of this method is inappropriate for the surveyed tyre.

The consumption basket method lies in comparing the prices at
the level of consumption baskets. The commodity as a whole is not
investigated, but the price movements over time in selected standard
products or services within a given commodity are investigated. The
method is commonly used in statistical practice to estimate the changes
in price levels. When applying this method, it is always necessary to
identify at least three standard commodities that do not change over time
(i.e. they are purchased annually, such as telecommunications or office
supplies). The advantage is the simplicity of calculation, small demands
for data logging and the relative high accuracy of savings, especially for
the purposes of comparing the individual departmental systems of the
centralized award, if consumption baskets are the same for all of these
systems. The disadvantage is the determination of the consumption
basket itself since it depends on who determines the consumption basket
and in what way. The mathematical relation is given:

- For the relative amount of savings: 1 - (the total price for the
consumption basket achieved in the current year / the total price for the
consumption basket achieved in the previous year expressed in the current
year prices adjusted for the year-on-year Consumer Price Index). (3)

The total price for the consumption basket achieved in the current
year will be calculated as the sum of financial volumes of purchases of
individual items in the consumption basket and the financial volume of
the purchase will be calculated as the product of the quantity purchased
in the current year and the prices in the current year. The total price for
the consumption basket achieved in the previous year will be calculated
as the sum of financial volumes of purchases of individual items in the
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consumption basket and the financial volume of the purchase will be
calculated as the product of the quantity purchased in the current year
and the prices in the previous year:

- For the absolute amount of savings: the relative amount of savings*
the financial volume of the goods acquisition for the previous calendar year
expressed in the prices of the current year. 4)

The application of this method to quantify savings for the commodity
under investigation may be appropriate.

The benchmark price method lies in comparing the prices of the
purchase of specific products or services (i.e. individual items within
a particular commodity) with benchmark prices, which are presented as
follows:

a) By the list price - the price published on the websites or in the
catalogue of the supplier;

b) By the average value of the offer price within the tender;

c¢) By the average price published on one of the web portals comparing
prices in Internet-based shops.

The above-mentioned method assumes that centralization will result
in price reductions below “normally quoted market prices”. The method
can be used with each commodity. The advantage is high accuracy (the
comparison with market prices is more accurate than the comparison
with historical prices). The disadvantage of the method is the difficult
check of saving calculation, which cannot be compared across the
individual departmental systems, and the high demands for data logging.
The mathematical relation is given:

- For the relative amount of savings: 1 - (the total price for selected
products achieved in the current year / the total price for selected products
achieved for benchmark prices). (5)

The total price for selected products achieved in the current year will
be calculated as the sum of the financial volumes of selected product
purchases during the entire current calendar year (if a given product was
purchased in the course of the year repeatedly, it is necessary to add up
all of these purchases). The total price for selected products achieved for
benchmark prices will be calculated as the sum of the financial volumes
of selected product purchases and the financial volume of the purchase
will be calculated as the product of the quantity purchased in the current
year and the average benchmark price:
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- For the absolute amount of savings: the relative amount of savings*
(the financial volume of the goods purchase in the current year / (1 - the
relative amount of savings). (6)

The application of the method for the commodity under investigation
may be limited in 2017 for benchmark prices a) and c) since it is based
on the assumption that the prices found on suppliers' websites or the
average prices of Internet-based shops do not differ from those in 2017.
Benchmark prices b) are not used due to unavailability of the contractual
documentation. The above-mentioned methods have also been used to
compare the centralized and decentralized manner of acquisition.

The statistical method for hypothesis testing - the two-sample t-test
(Neubauer et al, 2016) has been used to compare the unit prices of the
centralized and decentralized manner of tyre acquisition for the period
2014-2017, irrespective of the type of vehicles. The mathematical relation
is given for the basic test criterion (statistics) as follows:

t=9 /o 7)

where

d - the arithmetic mean of the differences of both sets,
S, - the standard deviation of the differences of both sets,

N - number of measured unit prices (number of set elements).

It follows from the above-mentioned data that testing the statistical
hypotheses is based on the assumption of the probability of dividing the
monitored random variable, i.e. null hypothesis H, against which an
alternative hypothesis A is built. The validity of the null statistical
hypothesis is verified based on the selection values. In this case, this is
a paired test of two selections, in which the equivalence of the mean
values is

H =y, (®)

When the null hypothesis H is valid, the test criterion (7) has Student's t-
distribution (v) with degrees of freedom

v=n-1. )
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According to the alternative hypothesis, the critical regions W, are

selected, where « represents the level of significance - the probability
that the null hypothesis will be rejected, most often o = 0.05:

>, =W {tt>t (V)}, (10)

Ay <y, =>W {t;<—t(V)}, (11)

Aty # 1, =W, L[t > t ., (V]}, (12)
2

where t, (v),t ,(v) the Student's distribution quantiles are shown in the
1-=
2
statistical tables (Neubauer et al, 2016). Based on the calculation of the test
criterion t and its comparison with the critical values t,_ (v),t (v), a
1-=
2
conclusion on the rejection or non-rejection of H will be set, i.e. whether the
unit prices of the centralized acquisitions are higher than the unit prices of
the decentralized acquisitions.

Results of research

Quantification of tyre savings in the centralized manner of
acquisition

Within the quantification of savings for the T-815 tyres acquired in
the centralized manner, when comparing unit prices, their mutual
agreement in 2014-2015 was found since the supplies during this period
were provided by a single supplier. These are agreed prices in the
framework agreement, which are constant during the whole period of the
performance of the agreement. The comparison of 2015-2016 was not
made due to the acquisition of one commodity. A possible comparison
was over the years 2015 and 2017 (2017 would be considered the
current year). However, this does not correspond to the mathematical
relations of the above-mentioned standard methods from the viewpoint of
the sequence of the studied periods, i.e. successive years. In this case,
the consumption basket method with relations (3) and (4) is used to
quantify the savings. The above-mentioned facts are stated in Table 1.
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Table 1 — Overview of the T-815 tyres acquired in the centralized manner in 2015 and

2017

Tabnuua 1 — O630p rnokpbiwek 051 T-815, npuobpemeHHbIX Memooom
ueHmparnu3oeaHHoUl 3akynku e 2015 u 2017 za.
Tabena 1— lNpeaned eyma 3a T-815 HabasrbeHUX UeHmMpanu3o08aHuM rMnocmyrnKkom
Habaeke 2015. u 2017. 20duHe

Period
— year

2017

2015

Type of
tyres

Quantity
[pcs]

Price for
u/m [CZK]

Total price
[CZK]

Quantity
[pcs]

Price for u/m
[CZK]

Total price [CZK]

TYRE
12
R22.5
DM1
M+S

262

7,792.40

2,041,608.80

511

8,457.90

4,321,986.90

TYRE
12,00
R20
BS71
ROAD

168

9,105.25

1,529,682.00

199

10,043.00

1,998,557.00

TYRE
11.00
R20
NR 55

282

8,385.30

2,364,654.60

296

9,196.00

2,722,016.00

TYRE
445/65
R22.5
BS49

210

13,479.40

2,830,674.00

451

13,673.00

6,166,523.00

TOTAL

8,766,619.40

15,209,082.90

On the basis of unit prices, it is possible to state that the prices of
the items in question in 2015 are higher than those in 2017. The next
step includes the conversion of the prices in 2015 to the prices in 2017.
The result is illustrated in Table 2.

On the basis of (3), the relative savings in 2017 are 0.39 (i.e. 39%)
as compared to 2015 and on the basis of relation (4), the absolute
savings are equal to 5,588,499.95 CZK. In spite of the increasing inflation
from 2015 to 2017 by 2.2% (from 0.3% to 2.5%) (https://www.czso.cz/,
nd), the unit prices in 2017 are lower as a result of new lower agreed
prices of another supplier for the 2016 - 2018 period of the performance
of the agreement.
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Table 2 — Conversion of the prices of the T-815 tyres acquired in the centralized manner
in 2015 to the prices in 2017 (the current year)
Tabnuua 2 — lNepecyem yeH Ha wWuHbl T-815, npuobpemeHHbIX UeHmMpanu308aHHoO 8
2015 200y, 6 ueHbl 8 2017 200y (mekywul 200)
Tabena 2 — KoHsep3suja yeHa eyma 3a T-815 HabasrbeHux 2015. 2oduHe
ueHmpanu3osaHum rnocmyrnkom Habaske y yeHe u3 2017. 200uHe (mekyha 2o0uHa)

Period — 2017 2015

year

Type of Quantity | Price for | Total price Quantity | Price for | Total price
tyres [pes] | u/m [CZK] |[CZK] [pes] | u/m [CZK] | [CZK]
TYRE 12

R22.5 DM1 | 262 7,792.40 |2,041,608.80 |511 7,792.40 |3,981,916.40
M+S

TYRE
12.00 R20
BS71
ROAD

168 9,105.25 |1,529,682.00 | 199 9,105.25 |1,811,944.75

TYRE
11.00 R20 | 282 8,385.30 |2,364,654.60 |296 8,385.30 |2,482,048.80
NR 55

TYRE

445/65

R22 5 210 13,479.40 | 2,830,674.00 | 451 13,479.40 | 6,079,209.40
BS49

TOTAL 8,766,619.40 14,355,119.35

In case of benchmark prices, a comparison has been used on the
www.heureka.cz web portal. The list prices could not be used due to the
unavailability of the said types of tyres in terms of their exact designation
on the supplier's web portal. The result of the research is Table 3.

According to relations (5) and (6), relative savings of 13% and
absolute savings of 1,045,468.47 CZK have been set. The current
supplier delivers the tyres of the said types for the lowest prices
compared to both 2015 (consumption basket) and benchmark prices; this
is illustrated in Table 2 and Table 3. These prices are in relation to 2018
and their current amount may differ from the benchmark prices in 2017.
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Table 3 — Determination of benchmark prices for the T-815 tyres acquired in the
centralized manner
Tabnuua 3 — OnpedeneHue opueHMUPOBOYHbIX UEeH Ha WuHbl T-815, npuobpemeHHbIx
ueHmparsnu3o8aHHO
Tabena 3 — Odpehusare yeHa beHYMapKuHaoM 3a 2yme 3a T-815 HabasrbeHe
ueHmparnu3ogaHumM rnocmyrnkom Habaske

Period 2017 Benchmark price
— year

Type of Quantity | Price for u/m Total price Quantity | Price for u/m | Total price
tyres [pcs] [CZK] [CZK] [pcs] [CZK] [CZK]

TYRE
12

R22.5 262 7,792.40 2,041,608.80 | 262 9,181.00 2,405,422.00
DM1
M+S

TYRE
12.00
R20 168 9,105.25 1,529,682.00 | 168 9,618.00 1,615,824.00
BS71

ROAD

TYRE
11.00
R20
NR 55

282 8,385.30 2,364,654.60 | 282 9,423.00 2,657,286.00

TYRE
445/65
R22.5
BS49

210 13,479.40 | 2,830,674.00 | 210 15,967.00 | 3,353,070.00

8,766,619.40 10,031,602.00

Quantification of tyre savings in the decentralized
acquisition manner

The quantification of savings in the decentralized manner of the T-
815 tyre acquisition has been aimed at 2014 and 2015 (the current year).
The research in other years was not possible since only one common
item was acquired both for 2015 - 2016 and for 2016 - 2017. The method
selected has been the standard method of the consumption basket
again. The following Table 4 provides an overview of the T-815 tyres
acquired in the decentralized manner in 2015 most often in the unit price
comparison in 2014

The unit prices of the tyre types examined show higher values in
2015 than in the previous year. A total of 26 cost centres were supplied
by three suppliers. In case of TYRE 15.00-21 16PR ET and TYRE 15.00-

296




21 MP 913, which were also acquired in the centralized manner, there
was only one supplier during that period who delivered the types of tyres
for the same unit price to 5 cost centres (in 4 cases TYRE 15.00-21
16PR ET, in 1 case TYRE 15.00-21 MP 913) in 2014.

Table 4 — Overview of the T-815 tyres acquired in the decentralized manner in 2014 and
2015
Tabnuua 4 — O630p wuH T-815, npuobpemeHHbix deyeHmpanusosaHHo 8 2014 u 2015
2o00ax
Tabena 4 — Npeaned eyma 3a T-815 HabasrbeHux delyeHmpanu3o8aHUM rocmynkom
2014. u 2015. 200uHe

Period — | 5515 2014

year

Type of | Quantity | Price for | Total price Quantity | Price for | Total price
tyres [pcs] u/m [CZK] | [CZK] [pcs] u/m [CZK] | [CZK]

TYRE 29,738,775.0

15.00-21 | 1,582 18,798.21 0 e 134 17,545.00 |2,351,030.00
16PRET

TYRE

15.00-21 |60 18,876.00 |1,132,560.00 |38 17,545.00 |666,710.00
MP 913

TYRE

25580 |2 8,615.00 [17,230.00 |6 6,413.00 |38,478.00
FH1 SI

TOTAL 30,888,565.00 3,056,218.00

In the following year, the supplier increased this price by 7% on the
average and provided supplies to 22 cost centres (TYRE 15.00-21 16PR
ET) and 1 cost centre (TYRE 15.00-21 MP 913). In this period, the item
of TYRE 295/80 R22.5 FH Sl was delivered by two different suppliers to
2 cost centres (one by one in 2014 and in 2015), resulting in a unit price
difference.

After the necessary conversion of the prices in 2014 to the prices in
2015, Table 5 has been created.

It is evident from Tables 4 and 5 that the prices of the T-815 tyres
acquired in 2015 were higher than those in 2014. The determination of
savings has not been implemented since it achieves negative values, i.e. the
selected commodity savings in 2015 did not occur in relation to 2014. The
investigation of benchmark prices has not been carried out as the
corresponding items of the tyres assessed were not found for the purposes
of comparing the prices of Internet- based shops.
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From a global point of view, savings were achieved within the
decentralized acquisition of tyres, irrespective of the type of vehicles used
only in the comparison of 2015 and 2016 as the current year in the amount
of 44%.

Table 5 — Conversion of prices of the T-815 tyres acquired in a decentralized manner in
2014 to the prices in 2015 (the current year)
Tabnuua 5 — MNepecyem uyeH Ha wuHbl T-815, npuobpemeHHbIXx OeueHmpanu308aHHO 8
2014 200y, 6 ueHbl 8 2015 200y (mekywul 200)
Tabena 5 — KoHsep3suja yeHa eyma 3a T-815 HabasrbeHux 2014. 2o0uHe
OeueHmpanu3oeaHum nocmyrnkom Habaeske y ueHe u3 2015. 200uHe (mekyha eoduHa)

Period —
year

2015 2014

Name Quantity | Price for | Total price Quantity | Price for | Total price
[pcs] u/m [CZK] | [CZK] [pcs] u/m [CZK] | [CZK]

TYRE
15.00-21 | 1,582 18,798.21 |29,738,775.00 | 134 18,798.21 |2,518,960.71
16PR ET

TYRE
15.00-21 |60 18,876.00 | 1,132,560.00 |38 18,876.00 | 717,288.00
MP 913

TYRE
295/80
R22.5
FH1 SI

2 8,615.00 |17,230.00 6 8,615.00 |51,690.00

TOTAL 30,888,565.00 3,287,938.71

Quantification of tyre savings in the comparison of
decentralized and centralized manners of acquisition

When investigating the quantification of savings in the acquisition of
the T-815 tyres, the comparison of two successive years is generalized.
The comparison is carried out in the whole context of the period 2014-
2017 assessed. The reason is the fact that only one item was left when
comparing the acquisition of the tyres for the above-mentioned vehicles
in the centralized and decentralized manner. Table 6 illustrates a
comparison of the unit prices of both manners of acquiring the
commodity concerned.

The data in Table 6 is ranked according to the quantity of the T-815
tyres acquired in the centralized manner and suggests that the centralized
manner of acquiring selected items besides TYRE 15.00-21 16PR ET (the
commodity in question) in the given period does not bring savings to the
relation of decentralized acquisition while using relations (3) and (4).
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The saving values range in negative numbers. After the conversion of
unit prices in the decentralized manner of acquisition to unit prices in the
centralized manner of acquisition, the absolute savings of the decentralized
purchase of the items in Table 6 amounts to 37.09 million CZK, i.e. relative
savings of 44%.

Table 6 — Comparison of the unit prices for the T-815 tyres in the centralized and
decentralized acquisition manners over the period 2014-2017
Tabnuua 6 — CpasHeHue ueH Ha eQuHuuy npodykyuu: wuHbl T-815 npu
UeHmparnu3oeaHHbIX U 0eyeHmpanu308aHHbIX 3aKyrkax 3a nepuod 2014-2017 za.
Tabena 6 — lNopehere jeduHU4YHUX UeHa 2yma 3a T-815 HabasrbeHux
ueHmpanusosaHum u deuyeHmparnu3ogaHuUM rnocmynuyuma Habaske y nepuody
2014-2017. 200uHe

Name of the | Centralized manner of acquisition Decentralized manner of acquisition

commodity Quantity | Price for Total price Quantity | Price for Total price
[pcs] u/m[CZK] | [CZK] [pes] u/m [CZK] | [CZK]

TYRE

15.00-21 4,384 18,521.28 | 81,197,292.00 | 2,380 18,749.35 | 44,623,462.22

16PRET

TYRE

12.00-20 58 9,922.00 575,476.00 12 7,747.03 92,964.36

154J M+S

TYRE

15.00-21 MP | 56 21,175.00 | 1,185,800.00 98 18,359.90 | 1,799,270,00

913

TYRE 11.00

R20 146K 34 9,075.00 308,550.00 6 7,320.61 43,923.66

LET

TYRE 12

R22.5 152L 32 7,852.91 251,293.00 13 6,207.30 80,694.90

FH1

TOTAL 83,518,411.00 46,640,315.14

At this point, it should be noted that there is a difference in the costs
of acquisition in the whole cycle for both manners of awarding public
contracts within the Ministry of Defence when the centralized manner is
more expensive in terms of the number of elements involved in the
acquisition.

Comparison of unit prices of the centralized and
decentralized acquisition manners

The tyres acquired both by the cost centres themselves and also at
the level of the Ministry of Defence have been selected for this study.
Table 7 shows the individual items acquired in the two manners in the
period 2014-2017, irrespective of the type of vehicles:
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Table 7 — Acquired tyre items between 2014 and 2017 in the centralized and
decentralized manners
Tabnuua 7 — MNpuobpemeHHble wuHbI 3a nepuod ¢ 2014 no 2017 200 yeHmMpanu3o8aHHO
u deyeHmpanu308aHHO
Tabena 7 — yme HabasrbeHe y nepuody 0d 2014. do 2017. 200uHe ueHmpanu3oeaHuM
u deyeHmparnu3ogaHuM rocmyrnkom Habaske

Centralized acquisition

Decentralized acquisition

Name and
designation

Quantity
[pcs]

Unit of
measure
[CZK]

Total price
[CZK]

Quantity
[pcs]

Unit of
measure
[CZK]

Total price
[CZK]

TYRE 15.00-
21 16PR ET

4,384

18,521.28

81,197,292.00

6,764

18,601.53

125,820,761.00

TYRE 365/80
R20 152K
MPT

1,596

12,574.99

20,069,689.20

1,624

12,575.48

20,422,578.44

TYRE 12
R22.5 DM1
M+S

882

8,260.21

7,285,507.30

888

8,254.62

7,330,101.56

TYRE 445/65
R22.5 BS49

683

13,623.40

9,304,779.00

861

13,168.06

11,337,700.17

TYRE 215/90
R15 99K

627

1,984.40

1,244,218.80

1,297

1,683.11

2,182,999.71

TYRE 11.00
R20 NR 55

626

8,830.80

5,528,078.60

664

8,751.16

5,810,768.48

TYRE 10.00-
20 OI73 M+S

568

3,920.40

2,226,787.20

588

3,923.20

2,306,840.80

TYRE 12.00
R20 BS71
ROAD

437

9,682,49

4,231,249.00

512

9,180.55

4,700,442.22

TYRE 14.00
R20 160G
M+S

383

17,908.00

6,858,764.00

393

18,006.52

7,076,564.00

10

TYRE 7.50
R16 C
116/114N

379

4,235.00

1,605,065.00

937

3,902.44

3,656,584.24

11

TYRE 8.25-20
10PR NT 8

312

4,505.08

1,405,584.40

4,719.00

18,876.00

12

TYRE 12
R22.5 FM1
VECTOR

310

8,228.00

2,550,680.00

360

8,110.36

2,919,730.00

13

TYRE 205/80
R16 104T
M+S

192

1,996.50

383,328.00

363

1,927.29

699,605.06

14

TYRE 325/85
R16 137J
XML

164

30,719.32

5,037,968.70

183

30,636.30

5,606,443.70

15

TYRE 12.00-
20 154J M+S

58

9,922.00

575,476.00

70

9,549.15

668,440.30

16

TYRE 15.00-
21 MP 913

56

21,175.00

1,185,800.00

154

19,383.57

2,985,070.00

17

TYRE 11.00
R20 146K
LET

34

9,075.00

308,550.00

40

8,811.84

3562,473.65
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Centralized acquisition Decentralized acquisition
Name and Quantity zg;g:re Total price Quantity zg;g:re Total price
designation [pcs] [CZK] [CZK] [pcs] [CZK] [CZK]
TYRE 215/70
18 | R15 109R 32 2,947.56 94,321.92 34 2,360.08 80,242.82
ZIM
TYRE 12
19 | R22.5 152L 32 7,852.91 251,293.00 45 7,377.51 331,987.90
FHA1
11,755 |10,313.81 151,344,432.12 | 15,781 | 10,048.51 204,308,210.05

The items in Table 7 are ranked in descending order according to
the frequency of the centralized acquisition manner. From the global
point of view, it can be stated that the decentralized acquisition manner

prevails quantitatively within the above-mentioned

items.

For the

investigation of unit prices when comparing the decentralized and
centralized acquisitions, the data were ranked in the descending order
according to unit prices, as shown in Table 8.

Table 8 — Unit prices of the tyres acquired in 2014-2017 in the centralized and
decentralized manners
Tabnuua 8 — Nowmy4Has ueHa Ha WuHbl, npuobpemerHbie 3a nepuod 2014-2017 ee.
UeHmMpanu308aHHbIM U 0eyeHmpanu308aHHbIM Memodamu 3aKynoK
Tabena 8 — JeOuHu4yHe yeHe eyma HabasrbeHux y nepuody 2014—2017.
ueHmpanu3oeaHum u deyeHmpasnu3oeaHuUM NocmynKkom Habaeke

ltem | CENTRALIZED ltem | DECENTRALIZED

number | PURCHASE Unit price number | PURCHASE Unit price
TYRE 325/85 R16

1 TyRE 320 30,719.32 |1 TYRE 325/85 R16 137J XML | 30,636.30

2 ;I;E 15.00-21MP |51 17500 |2 TYRE 15.00-21 MP 913 19,383.57
TYRE 15.00-21

3 i 18,521.28 |3 TYRE 15.00-21 16PRET | 18,601.53
TYRE 14.00 R20

4 T 17,008.00 |4 TYRE 14.00 R20 160G M+S | 18,006.52

5 E\S(4RQE 445/65R22.5 | 1369340 |5 TYRE 445/65 R22.5 BS49 | 13,168.06
TYRE 365/80 R20 TYRE 365/80 R20 152K

6 oo 12,574.99 |6 o 12,575.48
TYRE 12.00-20

7 e 992200 |7 TYRE 12.00-20 154J M+S | 9,549.15
TYRE 12.00 R20 TYRE 12.00 R20 BS71

8 N 968249 |8 G 9,180.55
TYRE 11.00 R20

9 v 9,075.00 |9 TYRE 11.00 R20 146K LET | 8,811.84

10 L\F({RS%”'OO R20 1883080 |10 TYRE 11.00 R20 NR 55 8,751.16
TYRE 12 R22.5

11 N 826021 |11 TYRE 12 R22.5 DM1 M+S | 8,254.62
TYRE 12 R22.5 TYRE 12 R22.5 FM1

12 TIRE 2R 822800 |12 i 8,110.36
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ltem | CENTRALIZED ltem | DECENTRALIZED
number | PURCHASE Unit price number | PURCHASE Unit price
TYRE 12 R22.5
13 e 785291 |13 TYRE 12 R22.5 152L FH1 | 7,377.51
14 LY&E 8.25-2010PR | 4 50508 | 14 TYRE 8.25-20 10PRNT 8 | 4,719.00
15 TYRE750R16C | 493500 |15 TYRE 10.00-20 OI73 M+S | 3,923.20
116/114N
TYRE 10.00-20
16 I 3,92040 |16 TYRE 7.50 R16 C 116/114N | 3,902.44
17 HEFEZZI:\AE’”O RIS 1504756 |17 TYRE 215/70 R15 109R ZIM | 2,360.08
TYRE 205/80 R16 TYRE 205/80 R16 104T
18 e 199650 |18 e 1,027.29
19 ;gEE 2150 R15 | 4 98440 |19 TYRE 215/90 R15 99K 1,683.11

After arranging the unit prices in the descending order, the order of
items acquired in the centralized manner corresponds to the items that
were acquired in the decentralized manner, except the items under order
numbers 15 and 16. To calculate the basic test criterion t, it is necessary
to determine the differences of the individual unit prices of both manners
of acquisition, as shown in Table 9.

Table 9 — Expression of the unit price differences of the centralized and decentralized

acquisitions

Tabnuua 9 — PasHuya 8 yeHe npu yeHmpanu3o8aHHOM U OeyeHmpanu3o8aHHOM
memodax 3aKyrnKu

Tabena 9 — Pasnuke y jeQUHUYHUM UeHama rpu YeHmpanu3oeaHoM U
deuyeHmpanu3o8aHoM rnocmyrky Habaske

Item Name of the item acquired Unit of measure of | Unit of measure Difference
number the centralized of the di

purchase decentralized (Xi-yi)

(x) [CZK] purchase [CZK]

() [CZK]

1 TYRE 325/85 R16 137J XML 30,719.32 30,636.30 83.01697
2 TYRE 15.00-21 MP 913 21,175.00 19,383.57 1,791.429
3 TYRE 15.00-21 16PR ET 18,521.28 18,601.53 -80.2517
4 TYRE 14.00 R20 160G M+S 17,908.00 18,006.52 -98.5242
5 TYRE 445/65 R22.5 BS49 13,623.40 13,168.06 455.3347
6 TYRE 365/80 R20 152K MPT 12,574.99 12,575.48 -0.4861
7 TYRE 12.00-20 154J M+S 9,922.00 9,549.15 372.8529
8 TYRE 12.00 R20 BS71 ROAD 9,682.49 9,180.55 501.9408
9 TYRE 11.00 R20 146K LET 9,075.00 8,811.84 263.1587
10 TYRE 11.00 R20 NR 55 8,830.80 8,751.16 79.63914
11 TYRE 12 R22.5 DM1 M+S 8,260.21 8,254.62 5.593484
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Item Name of the item acquired Unit of measure of | Unit of measure Difference
number the centralized of the di

purchase decentralized (Xi-yi)

(xi) [CZK] purchase [CZK]

(yi) [CZK]

12 TYRE 12 R22.5 FM1 VECTOR 8,228.00 8,110.36 117.6389
13 TYRE 12 R22.5 152L FH1 7,852.91 7,377.51 475.3974
14 TYRE 8.25-20 10PR NT 8 4,505.08 4,719.00 -213.922
15 TYRE 7.50 R16 C 116/114N 4,235.00 3,923.20 332.5622
16 TYRE 10.00-20 OI73 M+S 3,920.40 3,902.44 -2.79864
17 TYRE 215/70 R15 109R ZIM 2,947.56 2,360.08 587.4771
18 TYRE 205/80 R16 104T M+S 1,996.50 1,927.29 69.21333
19 TYRE 215/90 R15 99K 1,984.40 1,683.11 301.2853

Using the relations of the two-sample t-test (7), the test criterion
t=2.65 has been determined. Since the values of the Student’s
distribution quantiles t,(18)=1.734 and t, . (18)= 2.101are lower than t

and correspond to relations (10) and (12), it can be stated that at the
significance level of 0.05 there is a difference between the prices of the
centralized and decentralized acquisitions, i.e. the prices of the
centralized acquisition are higher.

Conclusions

The managing body for awarding public contracts within the Ministry
of Defence is responsible for quantifying the savings and transferring the
data together with the evaluation of the past year to the system
administrator. On the basis of the application of the Methodology for the
Quantification of Savings using the consumption basket method, it can
be stated that in the selected subject of the research there were partial
savings in the centralized and decentralized manners of acquisition in the
given period.

When comparing the centralized and decentralized acquisitions using
the above-mentioned method, it has been found that, for the selected tyre
items, partial savings of 44% were achieved in the decentralized manner.
This assertion is also supported by the statistical method of the two-sample
t-test of the difference in unit prices of the two manners of acquisition.

Under the current law (http://www.portal-vz.cz/getmedia/abd1a02e-
3ef8-44a7-9a8c-a06037a6e007/Z2ZVZ/, 2018), it is possible to apply its
provisions on operating units that could acquire the given items in a
decentralized manner at the estimated value of the public contract over 2
million CZK excluding VAT. The Ministry of Defence has given its approval
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to determine the "operating unit" status. Thus, cost centres could acquire
assets with lower cost loads throughout the acquisition cycle flexibly and in
compliance with the 3E principles.
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MPOBNEMbI KBAHTUOUNKALIMN SKOHOMWU MPU 3AKYTIKAX

PomaH Boxocka, Spomup Mapec
YHuBepcuTeT 060poHbI B I. BpHO, PaKkynbTeT BOEHHOIO ynpaBreHus,
r. bpHo, Pecny6nuka Yexus

PYBPUWKW: 78.75.00 BoeHHasi 3kOHOMUKa;
78.75.73 CTaTUCTUKA, Y4ET U OTYETHOCTb. TEXHMKO-
3KOHOMWYECKUIA aHann3 B BOEHHOM aerne

BWO CTATbW: opurmHanbHasa HayyYHas ctatbsl

A3bIK CTATbW: aHrnuickumn

Pe3some:

B cmambe onucaHbl cmaHdapmHbie MemoOb! onpedernieHusi 9KoOHoMUU
npu  npuobpemeHuu cpedcme, Komopble He  rodpasymesarom
obsisameribHy0 OUEHKY UEeHMmMpanau308aHHoU cucmembl MpUHAMUS
peweHul, a makxe MemoOosIo2uU KeaHmMuUKayuu 3KOHOMUU,
npednucaHHyt0 MuHucmepcmeoMm peauoHarbHo20 passumusi Heuwickou
Pecnybnuku. [JaHHbIl npoyecc onucaH Ha rnpuMepe UeHmpanu308aHHbIX
u OeueHmparnu308aHHbIX 3aKyrnoK WUH, MpuobpemeHHbIx Ors HyX0
Murucmepcmea ¢ 2014 no 2017 200. [llpu OeueHmparnu308aHHbIX
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3aKyrikax oxudaemcsi 6orbwasi cmerieHb 6apuaberibHOCMU KaK 8
OMHOWEeHUU UeHbl, maK U 8 OMHOWEHUU Konu4yecmea rnocmasujukos.
lMpu ueHmMpanu3o8aHHbIX 3aKyrnkax npedycMompeHa MOCMOSHHOCTb
UeH, TMOCKOMbKy C rnocmaswukoMm nodnucbigaemcsi 002080p Ha
osyxriemHull cpok Oelicmeusi. Cmamucmudeckue memodbl — Memood
nposepku auromesb! 6bir1 MpUMeHeH Oris CpasHEeHUs UeH 3a eGuHULY
rpodyKyuu fpu 3akyrnkax oboux sudos. T-kpumepuli 6bir1 NPUMeHeH Orisi
CpasHeHUs1 CPeOHUX 3Ha4YeHULl 08yx 2pyrirn 8bIOOPOK, C UErIbio 8bISIBIIEHUST
pasHuUUbl 8 Konudecmee ¢buHaHCOB8bIX pecypcos. bbifio ycmaHo8sneHo,
4Ymo yeHbl 3a eQUHUYY MPU UeHmpanu308aHHbIX 3aKyrkax Obiiu ebiue,
4yeM yeHbl 3a €eOuHuuy npu OeueHmpasnu30o8aHHbIX  3aKyrKax.
CnedosamenbHO, UeHMPanu3o8aHHbIl Memod 3aKkyrok obxodumcs
dopoxe, Yem OeueHmparu3o8aHHbIU Memoo.

Knouesbie croga: abcomomHasl 3KOHOMUS, UeHMpPanu308aHHbIe
3aKynku, OeyeHmpasu3oeaHHble  3aKyrnku, MemoObl,  WUHBI,
omHocumesibHasi 3KOHOMUSI, Cmamucmuka.

MPOBNEMN KBAHTUOUKALWMJE YWUTEAE NMPUITMKOM HABABKE
CPEOCTABA

PomaH Boxocka, Japomup Mapec
YHuBepanuteT oabpare y BpHy, ®akynteT BojHOr pykoBohekrba,
BpHo, Yelwka Peny6nvka

OBJIACT: BojHe Hayke, CTaTUCTUKa
BPCTAUJIAHKA: opuruHanHu Hay4Hu paj
JE3MKUJIAHKA: eHrnecku

Caxemak:

Y pady ce onucyje npumeHa cmaHOapdHuUx memoda odpehusar-a
ywmede npu Habasyu cpedcmasa Koja He Hamehy obagesy
esariyayuje ueHmpasnu3oeaHoez  cucmema  00fy4usarba u
memodosioeuje 3a KeaHmugbukayujy ywmeode Kojy je nponucasno
MuHucmapcmeo peesuoHanHoe pa3seoja Penybnuke Yewke. OnucaHu
npouec oOHOCU ce Ha 2yme HabaerbaHe UeHmMpasu3o8aHUM U
OeuyeHmparnusogaHuM rocmyrnkom 3a nompebe MuHucmapcmea
00bpaHe y nepuody 2014-2017.eod0uHe. lNpu deyeHmpanu3oeaHoOM
rnocmyrky o4yekyje ce euwa eapujaburTHocm, Kako KOO jeQUHUYHUX
ueHa, mako u kod 6poja cHablOesaua. [lpu ueHmMpanu3oeaHoOM
nocmynky npedsufla ce KOHCMaHmMHU HUBO UeHe, jep je cHablesay
ucmu mokoMm uyenioe 0ozoeopeHoe rnepuoda cHablesara 00 0Ose
2o0duHe. Cmamucmuyke memode — mMemode mecmupara xuriomese
Kopucme ce 3a nopehewe jeQUuHUYHUX ueHa y oba mnocmyrka.
KopuwheH je m-mecm 0sa y3opka 3a ropeherme npoceqyHux
gpedHocmu 0se epyrne y3opaka Kako bu ce odpedusia pasiuka y
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KOMUYUHU (bUHaHCUjCcKux useopa. YmeplheHo je da cy jeduHu4He ueHe
ueHmarnu3osaHe Habaske suuie 00  jeQUHUYHUX ueHa
OeueHmparnu3oeaHe Habaeke, na ce Moxe 3aK/bydumu Oa je
ueHmparsnu3oeaHu rnocmynak Habaske CKyn/bu o0
deueHmpanu3oeaHoa.

KrbyyHe peyu: anconymda ywmeda, yeHmpasnu3osaHa Habaeka,
OeuyeHmparsnusogaHa Habaska, memoode, eyme, perlamusHa yuwmeoda,
cmamucmuka.
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