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PE3IOME

B pesynTtaT Ha npoBeaeHV aHanuan
U maTtemaTuyecku npeobpasyBaHusi ca
M3BELAEHN EMMNUPUYHW 3aBUCUMOCTU Ha
obema Ha npobata N OT OTHOLLUEHWETO
(CV/Ap;k)Z, kbaeto CV e BapuauMOHHUAT
KoeduMUMeHT Ha  nunoTHa  npoba.
MpeameT Ha HactodAwarta nybnukauusa e
mMeToq 3a onpegensHe obema Ha
nunotHata npoba B CbLOTBETCTBUE C
npegBapuTenHO 3aA4afeHO BapupaHe Ha

CV. B HanpaBeHusa aHanuM3 ca
M3MNON3BaHW JaHHM 3a Macata Ha
nnoJoBeTe Mpu ManuHa, uYepewa W

abbnka; Ha abbnkata ca aHanuMsmpaHu
CbLO AMaMeTbPbT M BUCOYMHATA Ha
nnoaoBeTE. Bcekn nnoa e
nperternex/mamepeH OTAENHO.
dopmupaHnu ca cegem peguum ot no 100
MU3MEPBaHMSA Ha ManvHOBWTE MMOLOBE,
Tpu peavum ot no 400 n3mepBaHUA 3a
YepeLuoBuTE NOLOBE M AEBET PEAMLMN OT
no 50 wsmepBaHuMa 3a AObNKOBUTE
nnogoee. Ypes aHamorms Ha  T.H.
“bootstrap methods” BbB BCcsika peguua oT
n3amepBaHmMa npu BCekn obem Ha
n3Bagkata OT CbOTBETHO [ABa, Tpw,
YyeTupun nfnoga M T.H. € OnpegeneHo
BapupaHeTo Ha  koeuuMeHTa  Ha
Bapuaumsa (t.e. CV Ha CV). lNony4yeHu ca
3aBncumocTtn Ha CV Ha CV oT obema Ha
nunoTHata npoba, KOMTO Ca MOAJOXEHU
Ha  KOpenauuMoHEH W  PErpecuoHeH

SUMMARY

Series of analyses and
mathematical transformations resulted in
deriving of empirical relationships
between the sample size and the term
(CV/Ap;k)Z, where CV is the variation
coefficient of a pilot sample.

The present paper objective is a
method for evaluating the pilot-sample
size according to a predetermined
variation of CV.

The analysis was based on data of
the mass of raspberry, cherry and apple
fruits; with apple, subject of analysis were
also the diameter and the height of the
fruits. Each fruit was weighed/measured
separately.

Experimental data formed seven
series of 100 raspberry fruit
measurements each, three series of 400
cherry fruit measurements each, and nine
series of 50 apple fruit measurements
each.

Using an analogy of the bootstrap
method, the variation of the variation
coefficient (CV of CV) was evaluated in all
series, for samples of respectively two,
three, four fruits and so on.

This resulted in relationships
between CV of CV and the pilot-sample
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aHanus. YcTaHOBEHa € MHOro cunHa
kopenauust mexagy obema Ha nunoTHaTa
npoba m CV Ha CV Ha peguuata oT
N3MepBaHMWs KaTo 3aBMCUMOCTTa MOXe Aa
Obhe wu3paseHa 4pe3  HENUHENHOTO
TpunapameTpuyHo YypaBHeHWe Ha Hill
(1910). [okasaHo e, 4e npu BCUYKM
€KCMEPUMEHTM B YCINOBUSATA HA HOPMaITHO
pasnpegenexue, He3aBNCUMO oT
nsyyaBaHus obekt, 06eMbT Ha nunoTHaTa
npoba moxe pa Obae W3YMCNEH CbC
3ajafeHa TOYHOCT (CTOMHOCT Ha CV Ha

Cv) ypes e[Ho HenuHemHo
HenapameTpUYHO ypaBHeHME.
KnroyoBu AYyMM: n3Bamka,

reHepanHa CbBKYMHOCT, KOE(ULUEHT Ha
Bapuaums, bootstrap methods

yBO[

O6embT Ha npobaTta e BaxeH
3a NnpeacTaBUTENHOCTTA Ha
Hay4yHUTE nscnensaHums "
BannOHOCTTAa Ha HanpaBeHuTe
3aknoyeHns. 3a ga npeacrass
npaBuHO reHepanHaTa

CbBKYyMHOCT, npobata Tpsabea aa
Ooboe poctatbyHO ronsma. Ot
Apyra cTtpaHa yBenuyaBaHeTo Ha
obema Ha npobata Bogu Ao no-
ronsMm pasxoq Ha Tpyd, Bpeme u
KaTo usno ocKkbnsBa
nscnegsaHeto. MpobnembT Mma 1
€TWYHa CTpaHa, LOKOSIKOTO MOXe
Aa Obae cBbp3aH C M3NUTBAHETO
Ha arpecuBHN BbBL3OAENCTBUSA U
MeAMKaMEHTM BbpXy Xopa U
YKVBOTHM. nogobpsiaHe
MeToaukaTa Ha
ekcnepumeHTanHata pabota wu
NPpMBEXOAHETO N B CbOTBETCTBUE
C HOpMUTE Ha cTaTUCTMKaTa, Npes
2006 r. B WHcTuTtyTa no
oBowlapcTteo — lNnosaue, 3ano4yHa
nscnensaHe BbpPXY peguua

3a

size, which were subjected to correlation
and regression analyses. There was very
strong correlation found between the pilot-
sample size and the CV of CV, and the
relationship was very well fitted by the
nonlinear three-parametric equation of Hill
(1910). It was proven that, under normal
distribution, the pilot-sample size might be
evaluated with a predetermined precision
(CV of CV value) through a nonlinear
nonparametric equation. That equation
may be used in all experiments under
normal distribution, irrespective of the
studied subject.

Key words: sampling,
population, coefficient  of
bootstrap methods

general
variation,

INTRODUCTION

The size of a sample is
important for the
representativeness of the research
and the validity of the drawn
conclusions.

The sample has to be large
enough in order to characterize in

a proper way the general
population.
On the other hand, the

increase in the sample size is
associated with increased labor
and time consumption. Moreover, it
generally raises the cost of the
investigation.

The problem has also ethical
aspects, as far as it may be related
to testing of aggressive treatments
and drugs on humans or animals.
In  order to improve the
methodology of the experiments
and to set it in accordance with the
standards of the  statistical
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BUOMETPUYHYN nokasaTenu,
BKMIOYNTENHO macaTa "
pasmepuTe Ha nnoaoBseTe.

MbpBuTEe NybnukyBaHu pesyntaTtu
(Koumanov and Kolev, 2007;
2008) ca 3a MUHUManHua 6pon
nnogose, Heobxoanmu 3a
onpefensiHe cpegHata maca Ha
ManuvHOBUTE,  YepelloBuTe U
A6BbNKOBNTE NIOAOBE, KAKTO M Ha
cpefHata BUCOYMHA U AnaMeETbp

Ha A0bNKoBUTE nnogose.
[okaszaHo e (Koumanov and Kolev,
2009), ye npu HOopMarHo
pasnpeneneHue 0bemMbT Ha
npobata N Moxe necHo u ¢
ronsma TOYHOCT Ja  bObae
n3vncneH ypes NMHENHO
ypaBHeHWe oT Buaa:

2

N :a(c—vj +b;
A
1)

Kato napameTpute a u b
3aBUCAT oT nsbpaHarta
JoBepuTenHa BepodaATHocT p, a CV
€ KoedUUMEHTBLT Ha Bapuauusa Ha
nunoTtHa npoba C OTHOCUTENHO
mManbk obem (MutkoB u MUHKOB,
1989).

Kakto e ussectHo, CV Ha
BCsIKa eqHa u3Bajka e TONKoBa Mno-
6nm3o pgo CV Ha reHepanHaTta
CbBKYMHOCT, KOMKOTO MO-rofisima e
nssagkata. lNpn ToBa BapupaHeTo
Ha CV e Hanl-ronamo npwm
MUHMManeH obem Ha npobarta u
HamMansBa C HapacTBaHETO Ha
pasmepa . BapupaHeTo 3aBucu
obaye 1 OT MACTOTO Ha OTAENHUTE

analysis, an investigation on some
biometrical characteristics,
including the mass and the size of
the fruit, has been started and
carried out since 2006 in the
Fruitgrowing Institute in Plovdiv.
The first  published results
(Koumanov and Kolev, 2007;
2008) concerned the minimum fruit
number needed to evaluate the
average mass of one raspberry,
cherry or apple fruit, as well as the
average diameter and the height of
apple fruit. It was proven that,
under normal distribution, the
sample size ccould be evaluated
using a linear equation of the type:

2
N = a(C_Vj +b;
A
(1)

the parameters a and b being
related to a predetermined
confidence probability p; CV is the
variation coefficient of a pilot
sample with relatively small size
(Mitkov and Minkov, 1989).

As it is well known, the
sample CV approaches the
population CV as the sample size
increases, the sample CV variation
being reciprocal to the sample
size.

However, the CV variation
depends also on the position of the
individual measurements in the
series.

1348



N3MepBaHUs Mpu CNy4yaHOTO UM
nogpexgaHe B obwarta peguua.
Bb3moxxHO € npu manbk Opon
N3MepBaHNS fa ce Nonyyn HUCHK
BapuaunoHeH KoeduUMEHT, ako B
Ha4yanoTo ce crnyyaT U3MepBaHUSA
¢ 6nuskm cromHocTM. OT pgpyra
ctpaHa CV mMoxe pga ce nosulu

npu yBenuyaBaHe 6Opoa  Ha
U3MepBaHUsiTa U BKIOYBAHE Ha
YyneHoBe CbC 3HauYNTENHO
OTKINOHSIBALWUM  Ce  CTOWHOCTW.

[Jokonkoto CV e eauHcTBeHaTa
npomeHnuea B YypaBHeHue (1),
obemMbT Ha nunotHata npoba ce
OKa3Ba peluaBall 3a TOYHOCTTA Ha
pELLEHNETO.

MpeameTr Ha HacTosLWaTa
nybnukaumusa e MeTop, 3a
onpepgensiHe obema Ha nunoTHaTa
npoba B  CbOTBETCTBUE c
npeaBapuTeNHO 3agafeHo
BapupaHe Ha CV wnm c gpyru
aymu B CbOTBETCTBUE c
npegBaputenHo 3agageH CV Ha
CV Ha peguuaTa oT nsmepBaHus.

MATEPUAIN U METOOU

B HanpaBeHus aHanu3 ca
N3non3BaHM [aHHM 3a mMacaTta Ha
Nno4oBETE NPM ManuHa — Ceaem
npobum ot no 100 cnyyanHo
n3bpaHn nnoga ot copta "JlionnH",
Yyepella — Tpu npobu ¢ obem oT No
400 cnyyarnHo noabpaHu nnoga ot
copToBeTe “XbA3bH”, “HanuHa”, n
“CbMUT”, KOUTO Ca CbOTBETHO C
ApebHn, cpegHn v egpun nnoaose,
n abbvnka — Tpyn npobu ¢ obem ot

no 50 nnoga oOT copToBETE
“KapacTtosiHka”,  “®nopuHa” n
[bxbpcn  pen’, CbOTBETHO C

Low number of
measurements may Yyield low
coefficient of variation, too, if the
values of the first measurements in
a series are close to each other.

On the other side, a larger
number of measurements may
increase the CV values if
significantly deviating values were
included.

As far as CV is the only
variable in eq. (1), the pilot-sample
size is critical for the precision of
the solution.

The present paper objective
is a method for evaluating the pilot-
sample size according to a
predetermined variation of CV or,
in other words, according to a
predetermined CV of CV of the
measurement series.

MATERIAL AND METHODS

Present analysis was based
on data of the fruit mass of
raspberry — seven samples of 100
randomly collected fruits each of
the ‘Lyulin’ cultivar; cherry — three
samples of 400 randomly collected
fruits each of 'Hudson’, 'Nalina' and
'Summit’ cultivars, bearing small,
medium and large fruit,
respectively; and apple — three
samples of 50 fruit each of
'‘Karastoyanka', 'Florina’ and
‘Jersey Red' cultivars, respectively
with small, middle and large fruit.
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ApebHun, cpegHu n egpu nnogose.
Mpn abbnkaTta cbwuTe npobu ca
aHanusMpaHu Mo OTHOLUEHWEe Ha
Avametbpa W BUCOYMHATaA Ha
nnogosete. Bcekn nnog ot Tesu
npobu e  npeterneH/namepeH
oTgenHo. Taka ca ¢opmupaHu
cegem peguunm ot no 100
N3MepBaHMs  Ha  ManunHOBUTE
nrnogoee, Tpu peguum ot no 400
N3MepBaHMs  3a  YepeLloBuTe
nrogoee n aeset peanum ot no 50
n3mMepBaHus 3a A0BbNKOBUTE
nnopose.

BB Bcaka peauua
n3mepBaHUss KoeUUMEHTBLT Ha
Bapuauusa e onpegeneH  3a
n3BaZKn OT CbOTBETHO ABa Nnoja,
Tpw nnoga, YeTnpu nnoga u T.H. 4o

oT

100, 400 wnm 50 nrnoga B
3aBUCMMOCT OT AbJ/DKMHATA Ha
fageHata peguvua. ToBa e

HanpaseHo 70 NbTU KaTto npeau
BCAKO onpefensHe CTOMHOCTUTE
Ha u3mMepBaHUATa B peguuaTa ca
npeHapexaaHu Ha cnyvyaeH
NPpUHUMN, aHanorms Ha  T.H.
“bootstrap methods” (Efron, 1979;
1982), ¢ nomowita Ha OHNanH
NPUroXeHne 3a reHepupaHe Ha
cry4vanHm yucna
(http://www.random.org). Bbs
BCAKa peguvua OT M3MepBaHUA Mnpu
BCekn obem Ha wu3Bagkata oOT

CbOTBETHO [nOBa, TpWu, YeTupu
nnoga v T.H. € onpegeneHo
CpPeaHoTo apUTMETUYHO "

BapuvpaHeTo Ha KoeduumeHTa Ha
Bapuvaums (t.e. CV Ha CV Ha
peguuata OT u3MepBaHWUs) OT
nosiydeHuTe npu npeHapexaaHeTo
70 cronHocTn. [lonyyeHn ca

With apple, subject of analysis
were also the diameter and the
height of the fruits.

Each fruit of those samples
was weighed/measured
separately. Finally, the analysis
comprised seven series of 100
measurements of raspberry fruits
each, three series of 400
measurements of cherry fruits
each, and nine series of 50
measurements of apple fruits each.

In each series of
measurements, the coefficient of
variation was evaluated for

samples of respectively two fruits,
three fruits, four fruits and so on up
to 100, 400, and 50 fruits,
according to the size of each
series.

That was done 70 times, the
measurements in the series being
randomly rearranged (resampled)
before each evaluation, an analogy
of the bootstrap methods (Efron,

1979; 1982), using an on-line
application for random number
generation

(http://www.random.org). In each
series of measurements and for
each sample size of respectively
two, three, four fruits and so on,
the average CV and the variation
coefficient of CV (i.e. CV of CV)
were calculated out of the 70
values obtained after resampling.

The obtained relationships
between CV of CV and the number
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3aBucumoctn Ha CV Ha CV ot
Oposs Ha u3MepBaHusATa, T.e. OT
obema Ha nunoTHaTa npoba, KouTo
ca NOANOXEHN Ha KOPENaLNOHEH K
perpecuoHeH aHanus. 3a uenrta e

N3non3BaHo KOMMIOTBPHOTO
NPUMOXeHNe 3a aHanu3 Ha faHHK
n rpadonyHm n3obpaxkeHus

OriginPro 8.5.0 SR1 Ha OriginLab
Corporation.

PE3YNTATU U OBCBXOAHE

3aBucumoctute Ha CV Ha CV

oT obema Ha npobata (6pos

N3MepBaHNs) ca OHarnedeHn Ha

Qdurypn 1, 2 1 3 CbOTBETHO 3a

ManvHOBUTE,  YepeloBuTe U
A6BbNKOBUTE NNOAOBE.

100 ~

70 - e

CVof CV, %
al
o
1

=277

10 (e

of measurements (the sample size)
were subjected to correlation and
regression analyses using
OriginPro 8.5.0 SR1 data analysis
and graphing software of the
OriginLab Corporation.

RESULTS AND DISCUSSION
The relationships between
CV of CV and the sample size
(number of measurements) are
shown on Figures. 1, 2 and 3 for
raspberry, cherry and apple fruit,
respectively.

CVofCV, %
Fitting line

R2 =

Pilot sample size

®ur. 1. Paamep Ha nunoTHaTa npo6a B 3aBucumocT oT CV Ha CV no oTHOwWweHue

MacaTta Ha MafiMuHoOBuUTe nnoaoBe

Fig. 1. Pilot-sample size in relation to CV of CV regarding the mass of raspberry

fruits
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CVof CV, %
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Pilot sample size

0 50 100

®ur. 2. Pasamep Ha nunoTtHata npo6a B 3aBucumocT ot CV Ha CV no oTHOWeEHHe
Macarta Ha YepelioBUTe Nnoaose
Fig. 2. Pilot-sample size in relation to CV of CV regarding the mass of cherry

fruits

CV of CV, %

100- 8

904 ©

80—- OO

70 & o CVofCV, %
- o Fitting line

Pilot sample size

®ur. 3. Pasamep Ha nunoTtHata npo6a B 3aBucumocT ot CV Ha CV no oTHOWeEHHe
Macara, AMaMmeTbpa U BUCOUYMHaTA Ha A6 BNKOBUTE NnogoBe

Fig. 3. Pilot-sample size in relation to CV of CV regarding the mass, the diameter
and the height of apple fruits
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lMonyyeHata Bb3 OCHOBa Ha
BCUYKN OMUTHWU OAHHW 3aBUCUMOCT
(2350 pBonkn uyucna obwo 3a
MannHOBUTE, yepeLloBuTe "
A0BLNKOBMTE NNOAOBE) € NoKasaHa
Ha durypa 4.

O

NS

p—— S

T

CVof CV, %
o1
o

(@@ @@

The based on all
experimental data together
relationship (2350 pairs of values,
total for raspberry, cherry and
apple fruit) is shown on Figure 4.

CV of CV, %
Fitting line

R2 =

———
150

Ll
200

250 400

300

350

Pilot sample size

®ur. 4. Paamep Ha nunoTHaTa npo6a B 3aBucumocT oT CV Ha CV no oTHOwweHue

Macata Ha ManuHoBMuTe,

YyepewoBute " A0BNKOBUTE nNnoaoBe,

KaKToO M

AvameTbpa U BUCOYMHATA Ha A6bNKoBuTe nnogose (2350 ABOWKU CTOWHOCTH)
Fig. 4. Pilot-sample size in relation to CV of CV regarding the mass of raspberry,
cherry and apple fruits, as well as the diameter and the height of apple fruits

(2350 pairs of values)

Ha Bcuukn durypm ca
NOKasaHU U perpecuoHHNTE NNHUN,
N3paBHsIBaLLM eMnupuyHuTe
TOYKW, KaKTO ca pJageHn n
CbOTBETHUTE  KOEUUMEHTU Ha
[eTepMUHaLms, R2. Bcuyku
3aBucMMmocT morat ga ObpaTt
n3paseHn  4Ype3  HeNUHEenHOTO
TpUNapaMmeTpuU4yHO YypaBHEHME Ha

The regression lines, fitting
the empirical data, and the
corresponding coefficient of
determination, R? are shown on
the figures, as well. All
relationships may be expressed by
the nonlinear three-parametric
equation of Hill (Hill, 1910; Coutelle
et al., 2008):
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Hill - (Hill,
2008):

1910; Coutelle et al.,

a

Y=V
K? + X
(2)

kbgeto y e CV Ha CV Ha
CbOTBETHAaTa peavua oT
n3mepBaHnsi, 3paseH B NPOLIEHTN;
X — 06eMbT Ha nunoTHaTa npoba
(6poaTt namepsaHus); a V, k n a ca
napameTpu Ha ypaBHEHMETO.

CtonHocTute Ha
napameTpute V, kK 1 a, Kakto n Ha
koedmuMeHTa Ha AeTepMuHaums,
R% 3a Bcsika efHa OT YeTupute
3aBNUCMMOCTM ca pJageHn B
Tabnuua 1.

a

X

::\/_________;
y kY + x7

(@)

where y is CV of CV of the
corresponding sample size in
percent; x is the pilot-sample size
(number of measurements); while
V, k, and a are equation
parameters.

The values of the parameters
V, k, and a, and the determination
coefficients, R?, are given in Table
1 for each of the four relationships.

Tabnuua 1. CTOMHOCTU Ha NnapameTpuTe Ha ypaBHeHue (2) n Ha KoedpULMeHTa Ha
neTepMUHaUMsA, R®, Npu ManuHa, Yepela, IGLNKa U 06O 3a TPUTE KYNTYpy
Table 1. Values of the parameters of equation (2) and of the coefficient of

determination, R?, for raspberry, cherry,

apple and for all together

Kyntypa Y, k a R’
Crop
MarnuHa 81.510 4.000 -1 0.93
Raspberry
Yepewa 82.026 4.309 -1 0.89
Cherry
Abbnka 98.816 3.933 -1 0.87
Apple
O6wwo 98.816 3.520 -1 0.92
All together
CTtonHocTM 3a obema Ha Table 2 represents sample
npobara, n3yncneHn no | sizes, obtained from eq. (2) for
ypaBHeHue (2) 3a xapakTepHu | common values of CV of CV for
ctovHocTh Ha CV Ha CV, ca|raspberry, cherry and apple,
fageHn B Tabnmuya 2 no | respectively, as well as for all
OTHOLLUEHME Ha ManuHaTa, | experimental data together.
YyepelwaTta u gbbnkaTa, Kakto wu
0006LWEeHO 3a BCUMYKM  OMUTHMU
DaHHW. The results show an
MonyyeHute pesyntaTtu | extremely strong correlation
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nokaseaT W3KMOYUTENHO CUMHA
kopenauuss mexgy obema Ha
npobata n CV Ha CV.

between the sample size and the
CV of CV.

Tabnuua 2 O6em Ha nunoTHaTa npo6a nNpu pa3nu4HK cTomHocTu Ha CV ot CV
Table 2 Size of the pilot sample at different values of CV of CV

CV of CV% O6ewm Ha nunoTHaTta npoba, 6p. / Pilot-sample size, pcs
Manuna Yepelwla Abbnka Obuyo
Raspberry Cherry Apple All together

1 322 349 385 344

2 159 172 190 170

3 105 114 126 112

4 78 84 93 83

5 61 66 74 66

6 50 55 61 54

7 43 46 52 46

8 37 40 45 40

9 32 35 39 35

10 29 31 35 31

15 18 19 22 20

20 12 13 15 14

25 9 10 12 10

30 7 7 9 8

35 5 6 7 6

40 4 5 6 5

45 3 4 5 4

50 3 3 4 3

OueBngHO  pasmMepbT Ha Apparently, the fruit size
nnopoeeTe, CbOTBETHO OBOLWHMAT | (respectively the fruit species and
BUWL W COPTHT, kakto  wn|the cultivar) as well as the
namepBaHaTta BenudmnHa (maca unu | measured quantity (mass or

ObIMKUHA) He ca OT CbLUECTBEHO
3HayeHue 3a obema Ha npobaTta. B
TakbB  CnyyYal  npy  BCUYKK
€KCMNEPUMEHTN, HEe3aBUCUMO OT
obekTa Ha nscnegBaHe, 06emMbT Ha
nunoTHata npoba moxe fa 6vae
M34YUCNEH CbC 3adafeHa TOYHOCT
(ctomHoctT Ha CV Ha CV Ha

cboTBeTHaTa peovua oT
N3MEepBaHUsl)  Ype3  CIeQHOTO
HENUHENHO HenapameTpU4HO
ypaBHEHWeE:

length) have no significant impact
on the sample size.

Hence, in all experiments
under normal distribution,
irrespective of the studied subject,
the size of the pilot sample may be
estimated with a predefined
precision (CV of CV value of the
corresponding series of
measurements) from the following
nonlinear nonparametric equation:
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. 3.52(98.816 - y)
y

3)
KbAeTo N € 06eMbT Ha nunoTHaTa
npoba, a y e 3agageHaTa CTOMHOCT
Ha CV Ha CV (%).

n3Boau
Hannue e MHoro cunHa
Kopenaumsa wmexagy obema Ha

nunotHata npoba n CV Ha CV Ha
peguuata OT UW3MEpBaHWUS KaTo
3aBucMMOCTTa MoXe pga 6bae
n3paseHa C BMCOKA TOYHOCT 4pes
HENWHEWHOTO  TpunapameTpu4HoO
ypaBHeHue Ha Hill (1910).

PasmvepbT Ha nnogoserte,
CbOTBETHO OBOLUHMAT Bug W
COpTbT, KakToO U u3MepBaHaTa
BENU4YMHa (Maca unu gbimkKuHa) He
ca OT CbLUECTBEHO 3Ha4yeHue 3a
obema Ha npobara.

Mpy BCUYKM eKcnepuMeHTN B
ycrosusta Ha HOpMarsnHo
pasnpegeneHne, Hes3aBMCUMO OT
n3cnegBaHusa o0ekT, obeMbT Ha
nunoTHata npoba moxe fa 6vae
N34YMCNeH CbC 3afjajeHa TOYHOCT
(ctomHoctT Ha CV Ha CV Ha
peaouuata OT U3MepBaHuS) 4pes
€[HO HENMNHEWHO HENapaMeTpPUYHO
ypaBHEHME.

. 3.52(98.816 - y)
y

3)
where n is the pilot-sample
size and y is a predefined value of
CV of CV (%).

CONCLUSIONS

There Is very strong
correlation between the pilot-
sample size and the CV of CV of
the series of measurements. The
relationship may be expressed by
the nonlinear three-parametric
equation of Hill (1910).

Fruit size (respectively the
fruit species and the cultivar) as
well as the measured quantity
(mass or length) have no
significant impact on the sample
size.

In all experiments under
normal distribution, irrespective of
the studied subject, the size of the
pilot sample may be evaluated with
a predefined precision (CV of CV
value of the corresponding series
of measurements) through a
nonlinear nonparametric equation.
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