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Knruosi cnosa: pecpeciiine OuiHtoBaHHS PO3Mipy IMPOTrPaMHOTO 3a0e3MeueHHs, 30KpeMa IPUKIaIHOTO 3
PieHANHSA, HeNiHIlHa pespecis, BiIKpUTUM KOJIoM Ha C#, Ha ChOTOJIHI € Iy’Ke Ba)KJIMBOIO YACTUHOIO B MpoIIeci
HOpMATi3yioue nepemeopetHs PpO3po0KK TOAIOHUX TPOEKTIB. 3HAIOUM PO3MIp MPUKIAJAHOTO MPOTPAMHOTO
Lorconcona, dosipuuii inmepaar, 3a0e3MeueHHs Ha PaHHIX eTanax po3poOKH Ta BUKOPUCTOBYIOUH TaKi MOJEI,
inmepean nepedbavents, mosa gk COCOMO, COCOMO II, abo meTomu Ta MOIENi aJrOPUTMIYHOTO
npocpamy6aHHsI. MOZIETIOBAHHS YU iHII, SIKi BUKOHYIOTh PO3PaXyHKU Ha OCHOBI KiJIBKICHHX

3HaUeHb PO3MIPY MNPUKIATHOTO MPOTPAMHOT0 3a0e3MeueHHs, MOXKHA
po3paxyBaTH TPYIOBUTPATH Ta BAPTICTh MPOEKTY Ta MEpeAOauYUTH PHU3UKH,
OB’ s13aHi 3 PO3POOKOIO.
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VY 11i#t poOOTi BUKOHAHO aHaJIi3 HAsIBHUX PETPEeCiiiHUX PiBHSAHB 17151 OI[iHIOBAaHHS
PO3Mipy NPUKIIAJHOTO MPOrPaAMHOTO 3a0€3MeUeHHS 3 BUKOPHCTAHHAM Pi3HUX
MOB TPOTpaMyBaHHS, SIKHH IMOKa3aB HEOOXiMHICTh MOOYIOBH HEIIHIHHOTO
perpeciitHoro piBHSIHHS AT OI[iHIOBAHHS PO3Mipy IPHUKJIAIHOTO IPOTrPaMHOTO
3a0e3medeHHs 3 BiAKpUTUM KomoM Ha C# i3 3acTOCYyBaHHSIM YHiBepCaIbHOTO
OTHOBHMIPHOTO HOPMaJIi3yl04oro nepeTBopeHHs cimM’i SB J)xoHcoHa, 1110 Ja1o
MOXJIMBICTh HOOYIyBaTH HENiHiNHE perpeciiiHe piBHSIHHS TOCHTH BHCOKOI
axocti (R2 = 0,974, MMRE = 0,198, PRED(0,25) = 0,778), Ta sike Ma€e kpari
MOKA3HUKH OPIBHSHO 3 NiHIHHUM perpeciiiHuM piBHAHHIM 0€3 3aCTOCYBaHHS
HOPMAJi3yIOYHX MEpeTBOPEHb i eMipndnux aaHux (R2 = 0,887, MMRE =
1,028, PRED(0,25) = 0,361), a Takox MOPIiBHSHO 3 HENIHIHHUM perpeciitHum
PIBHSHHSM 3 BUKOPHCTAHHAM HATYpaJbHOTO JIOTapu(pMy SK HOPMANi3yI0d0ro
neperBoperns (R2 = 0,819, MMRE = 0,222, PRED(0,25) = 0,694). Kpim
I[bOTO, BUKOPUCTAHHS YHIBEPCAJIBHOTO OJHOBHMIPHOTO HOPMAIi3yIOd0I0
neperBopeHHs J[xoHcona cim’i SB nmamo 3mory moOymyBaTH OUTBII BY3bKi
JOBip4YMii IHTEpBaJ Ta iHTEpBa NepeadadeHHs ISl HEMiHIHHOTO perpeciitHoro
PIBHSHHS MOPIBHSHO 3 IHTEpBaJaMH, SIKi Oyau moOy10BaHi 3 BUKOPHCTaHHAM
HATYPaJILHOTO JIOTapU(MY SIK HOPMATi3yI0uoTro IIEPEeTBOPECHHS.

Y  pesynprari  po3poONeHO MPOrpaMHUM  JOAAaTOK ISl OI[iHIOBaHHSA
po3Mipy TPHUKIAIHOTO MPOrPaMHOrO 3a0e3ledeHHs 3 BIAKPUTUM KOIOM
Ha C# 3 BUKOPHCTaHHSM HENIHIHOTO perpeciiHOro piBHSHHS Ha OCHOBI
YHIBEpPCAJIBHOTO OJHOBHUMIPHOTO HOPMAJIi3ylouoro meperBopeHHs cim’i SB
JI>xoHCOHa, SKHif aBTOMATH3Ye€ MPOIEC PO3PAXyHKY Ta CIPOIIY€ 3aCTOCYBAHHS
MoOyI0BaHOTO HEJIHIHHOTO PErpeciifHOTO PIBHIHHSA, IO JAJI0 3MOTY 3HAYyHO
CKOPOTHUTH Yac MPOBECHHS BiAMIOBITHIX PO3PaXyHKiB Ta 3MEHIINTH KiTBKICTh
PO3paxyHKOBHX ITOMHMJIOK.
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Estimating the size of software, including open-source applications in C#, is
currently an especially important part of the development of such projects.
Knowing the size of application software in the initial stages of development
and using models such as COCOMO, COCOMO II or methods and models
of algorithmic modeling and others that perform calculations based on
quantitative values of application software it can be calculated labor costs and
project cost and anticipate risks related to development.

In this paper it was analyzed existing regression equations for estimating the
software size of different programming languages which in turn indicated
the need to construct a nonlinear regression equation for open-source
application software in C# using the universal one-dimensional Johnson
normalizing transformation for the SB family, which allowed to construct a
nonlinear regression equation of high quality (R2 = 0.974, MMRE = 0.198,
PRED(0.25) = 0.778), and which has better performance compared to the
linear regression equation without using of normalizing transformations for
empirical data (R2 = 0.887, MMRE =1.028, PRED(0.25) = 0.361), as well as
in compared with the nonlinear regression equation using the natural logarithm
as a normalizing transformation (R2 = 0.819, MMRE = 0.222, PRED(0.25)
= 0.694). In addition, the use of the universal one-dimensional normalizing
Johnson transformation of the SB family made it possible to construct
a narrower confidence interval and prediction interval for the nonlinear
regression equation compared to the intervals that were constructed using the
natural logarithm as a normalizing transformation.

As a result, a software application was developed for estimating the size of
open source application software in C#, using a nonlinear regression equation
based on the universal one-dimensional Johnson normalizing transformation
for the SB family, which automates the calculation process and simplifies
the using constructed nonlinear regression equations that reduced the time of
relevant calculations and reduced the number of calculation errors.

Beryn. CydacHuii cBiT yce OinbIe BIPOBAIKYE

TOMy HasIBHI METOON Ta MO,Z[CJ'Ii AJIsL TPOTrHO3YBaHHSA

iH(opMarliifHi TeXHOIOTIi B pi3Hi chepu TisTBHOCTI
JFOJIVHU. P03IJ_II/IpeHH5{ cq)epn 3aCTOCYBaHHS Iep-
COHAJIBHUX KOMII'IOTEPiB MiABHIILYE NOTpedy B po3-
PoOLI MPUKIIAIHOTO IPOrPAMHOTO 3a0e3MeUeHHS.
Bimomo, mio matixke 90% orepaiiitHux cucTeM rep-
COHATBHUX KoMIT FoTepiB craHoBUTH OC Windows [1].
Tomy BuKOpUCTaHHS 00 €KTHO-OPIEHTOBAHOI MOBH
mporpamyBanHs C# [2], po3poOieHoi KoMIaHi€ro
Microsoft cnenianero mix OC Windows, € cydacHuM
ITiIXOIOM JIJTsI pearti3allii MpUKIaJHUX ITPOEKTIB.
Bukonyroun po3poOKy HporpaMHHUX NpPOAYKTIB,
HeoOXiTHO Ha PaHHIX CTalifAX MPOEKTIB aeKBaTHO
OIIHIOBATH TPYAOMICTKICTh X peamizamii. OmHUM
i3 OCHOBHUX (DaKTOpiB, IO BH3HAYAIOTH TPYIOMICT-
KiCTh PO3pOOKH MPOTPAMHOTO 3a0e3NeueHHsl, € Horo
po3mip. BimoMo, mo po3Mip Tporpamui 3HaYHOIO
MIpO0 3aJIEXKHUTh BiJi OCOOIMBOCTEH MOBHU TpOTpa-
MYyBaHHS, TIaTGOPMH pO3POOKH Ta IHIIUX (DAKTOPIB.
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pO3Mipy MailOyTHBOTO MPOTPaAaMHOTO MPOAYKTY, IO
MPU3HAYeH] U151 By3bKOTO KJlacy 3aj1ad.

AHaJi3 OCTaHHIX JocCTiuKeHb i1 myOsikamii.
OuiHioBaHHS PO3MIpYy NPHKIAAHOTO MPOTPAMHOTO
3a0e3MeUYeHHS TICHO MOB’A3aHE 3 MOAEISIMU OLIHIO-
BaHHS BapTOCTl MPOrPaHOro MPOAYKTY Ta TPYy.o-
BUTpAT Ha HOTO po3poOky. HasiBHi pi3Hi MeTomu Ta
Mozeni ouiHoBaHHA po3Mipy [I3, ocHOBHI 3 sKuX
Ha3BaB b. boewm [3].

i MeTomu Ta MoAEIi MOMUISIFOTECS HA allTOPUT-
MiyHI Ta HeanmroputmiuHi. [lo HeanropuUTMiYHHX
HaJIe)KaTh TaKi SIK:

— METOJl eKCIIEPTHUX OILIHOK, 1[0 OCHOBAaHWH Ha
ONMTYBaHHI TEXHIYHHUX EKCIIEPTiB, K1 CBOEIO YEPTOIO
JAIOTh OLIHKY PO3MIpy MPOEKTY;

— METO/I aHaJIOT1i, sIK1ii 6a3y€eThCs Ha MOPIBHIHHI
3aIUIaHOBAHOTO POEKTY 3 TIONEPEIHIMH MIPOEKTAMU 3
NOAIOHMMU XapaKTepUCTUKAMH.

ISSN 2413-6549



Jlo anropuTMigyHUX BiJTHOCATS:

— HEWpPOHHI Mepexi, ki 0a3yroThCsS Ha HABYaHHI 3
BUKOPHUCTaHHSAM IITYYHOTO 1HTEJIEKTY;

— TEHETUYHI aJrOPUTMH, SIKi 0a3yI0ThCS Ha BUKO-
pHCTaHHI olepaTopa CXpellyBaHHs, BUKOPUCTOBYIOTb
MEeXaHI3MU TPHUPOJHOTO BiOOpPY Ta CIIaJKOEMCTBA.
I'eHeTnyHi anropuTMu MOXYTh BHKOPHUCTOBYBATHCS
CaMOCTIiifHO a00 CIIJIBPHO 3 HEHPOHHUMH MepeKaMu
SIK KOMOIHOBaH1 METO/IH;

— perpeciiiHi MeTomu, SKi BHKOPUCTOBYIOThH
NiHIAHY Ta HeNiHiiHY, onmHOo(aKTOpHY Ta Oarartodak-
TOPHY perpeciro.

[ToOynoBa perpeciiiHUX piBHSIHB IS OI[IHIOBAHHS
PO3MIpy NPHUKJIAAHOTO IPOrPAMHOTO 3a0€3MeUeHHS —
e 6araroeTanmHuil npouec, SKUi MOXKe MICTUTH Take:
MIOIITYK TPOEKTIB; 30ip METPUYHKUX 3HAYEHB IS KOXK-
HOTO TIPOEKTY; aHai3 310paHUX MaHWX; MOIIYK Ta
BUIAJICHHS aHOMAaJIbHUX 3HA4YeHb (BUKHIIB); Iepe-
BipKYy JaHHUX Ha HOPMAJIBHICTh PO3IIONLTY; BUOIp HOP-
MaJIi3yI04Ooro MEPeTBOPEHHS; HOpMaJli3alliio JaHuX;
OIIIHKY KOe(Iilli€HTIB perpeciiiHoro piBHSAHHSI; MOOY-
JIOBYy JIOBIpYOTO IHTEpBally; IMOOYIOBY iHTEpBAIY
nependadeHHs; 3BOPOTHE IIEPETBOPEHHS PO3paxo-
BaHHUX JaHUX; PO3PAXYHKH XapaKTEPUCTUK MOAEINI;
MIOPIBHAHHS Mojeliell Ta BUOip Haiikpamoi.

OCKUIBKH HasiBHI METOIM Ta MOZAEII, K1 3M1MCHIO-
IOTh PO3paxyHKH Ha OCHOBI KUTbKICHOTO TOKa3HUKa
PO3Mipy MpOrpamMHOro 3abe3NeueHHs, a MpUKIIagHe
IporpaMHe 3a0e3MEeYCHHSI PO3POOISETHCS 3 BUKO-
pUCTaHHSIM PI3HOMAHITHUX MOB TPOrpaMyBaHH,
CTWJIb T4 CHHTAaKCHUC SIKUX JIy>K€ PI3HUTHCS, BUHH-
Kae moTpebda B po3poOIli Momem s OIIHIOBaHHS
PO3MIipy NPOrpaMHOTO 3a0€3MEUYCHHS ISl KOXHOI
MOBH OKkpeMo. CaMe ToOMy crodaTky Oys10 IpOBEICHO
MIOITYK HAsBHUX PErPeCiiHUX PiBHSHB OIIHIOBAHHS
poamipy 113 s pisHHX MOB IpOrpaMyBaHHSL.

Byno 3HaliieHo Taki perpeciiiHi piBHSHHS: IS
OLIIHIOBaHHA po3Mipy BeOmonarkiB Ha Java [4]; mis
ouiHioBaHHA posmipy 13 indopmaunilinnx VB-cuc-
TeM [5]; Iy OLIHIOBaHHSA PO3MIpY HPOTrpPaMHOro
3a0esrieueHHs Ha Java [6; 7]; Ui OLIHIOBaHHS PO3-
Mipy Web-3aCTOCYHKIB, 1110 CTBOPIOIOTHCSI 3 BUKOPHC-
taHHAM (peiiMBopky Laravel [8]; ans ouiHioBaHHA
p03M1py PHP-3acrocynkiB [9]; st OIiHIOBaHHS
PO3Mipy IPOrpaMHOTo 3a0€3MeUeHHS IS Kpoc-Tiiar-
(hopMHOT po3p0oOKH MOOLIEHUX 3aCTOCYHKIB 13 BHKO-
puctanssiM riardopmu Xamarin [10].

ITocranoBka 3aBaanHs. OCKIIBKH BIIOMO, IO
po3mip I3 3anexurts Big MOBU PO3pOOKH, a perpe-
CifiHOrO piBHSHHA Ul NPHUKIAAHOTO MPOrPaMHOTO
3abe3neueHHs Ha C# He Oyno 3HaEHO, TOX BHHU-
Kae motpeda B OOYAOBI perpeciiiHoro piBHSHHS U1
OLIIHIOBaHHS PO3MIipy TaKOro MporpaMHOro 3abesre-
YEHHSI.

Mertoro pobotu € moOynoBa HENiHIKHOTO perpe-
CiffHOrO pIBHSHHS Ul OLIHIOBaHHS PO3MIipy NpH-
KJIQJIHOTO MPOTPaMHOTo 3a0e3MeueHHs 3 BiIKPUTHM

Computer Science and Applied Mathematics. Ne 1 (2022)

69

kopoM Ha C# IUIAXOM 3acCTOCYBaHHS HOPMai3ylo-
40ro nepeTBopeHHst J>KoHCOHa, 110 T03BOJIUTH OTPH-
Maru O1NIBII TOCTOBIPHHUN PE3yJIbTaT.

Bukaan ocHOBHOro Marepiajy J0CTiXKeHHS.
[ moOynoBu HENMiHIMHOTO perpeciifHoro piBHAHHS
OLIIHIOBAaHHA PO3MIpY NPHUKIAIHOTO MPOTPaMHOTO
3a0e3nedeHHs] 3 BiIKpuTUM kogoM Ha C# Oymo
BUOpaHo 37 npoeKTiB Ha BigkpuToMy pecypci GitHub
[11]. Sk 3anexHy 3MiHHY BHOPaHO KiJIbKICTb THCAY
CTpOK Koxy (BuOipka Y), a K HE3alexHy 3MiHHY —
KUTBKiCTh KiaciB (BuOipka X).

s mepeBipky OTPUMAaHUX AaHUX Ha HOPMallb-
HICTb po3moniTy BHKOpHcTanu Kputepid [lipcona
[12], a Takoxx po3paxyBaiy OCHOBHI XapaKTEPHUCTUKU
BUOIpKH.

OCHOBHI XapaKTePUCTHKH eMHlpI/ILIHI/IX JaHUX:

n—37 my =48,43;0x =47,40; Ax =1,19;ex =4,02;
my =4,16;Gy =5,42; Ay =2,48; &r =10,15;
KUTBKICTb 3HAYEHDB; My Ta 1,

e n —
— BHOIpKOBE CepeHE

BUOIpOK X Ta Y BiANMOBiAHO; Gx Ta Gy — CEPEOHBO-
KBaJ[paTUYHE BiIXUJICHHS BUOIpOK X Ta Y BiAMOBIIHO;
Ay Ta Ay — acumetpis BuOIpok X Ta Y BiINOBiIHO;
(;,X Ta éy — ekciiec BHOipok X Ta Y BiIIOBiTHO.

3a omiHKaMH acUMeTpii Ta ekcuecy i 000x
BHOIpOK Oyi0 BuOpaHO ciM’1o posmoainy S, JKoH-
COHap[13],};IKa MaepTaKI/Iﬁ BI/IFJI;II;[: siede

= +Uln[X—_6j
v = A+ 0-X )
B<X <O+L; v>0;—00 <y <+o00;—00 < O(+0; 1)0, (1)

e v,v,0,A — mapamerpu neperBopeHHs J[xoH-
COHa.

OuinroBanHs napameTpis cim’i S, JKoHCOHa BUKO-
HaHO METOIOM MaTeMaTHIHOTO IIporpamMmyBaHHs [14].

OcCKinpKy 7151 TOOYIOBH PETPECIfHOTO PiBHSHHS
Iy’)Ke Ba)XJIMBO, MO0 yci AaHi Oyau OTHOPIAHUMU
Ta HEe MICTHJIM aHOMAaJIbHUX 3HAYCHBb (BUKHIIB), IS
MOITYKY BUKUAIB CKOPHUCTAINCH KBAIPaTOM BijcCTaHi
Maxanano6ica [15] 3a Takoro popmysoro:

M7 =(X,—n) £7(X,-n),i=1,2,...,n,(2)
ne: X! — 3BopoTHA MarpMIld KoBapiarfii; g =
W, ... U ) — CEpenHii BEKTOp BUOIpKU X.

VY pesymbTari po3paxyHKiB Oyjg0 BHUSBICHO Ta
BHJIaJICHO OfuH BUKUA. Jlami mys BuOipku 6e3 BHKH-
JiB 3HOBY OLIIHIOEMO mapameTpu ciM’i S, JHKoHCOHa,
BUKOPHUCTOBYIOYM METOJI MAaTeMaTHYHOTO IPOrpamy-
BaHHA [ 14].

3HaueHHs MMapaMeTpiB HOPMaJli3yIodoro IepeTBO-
penns JHkoHCOHa CIM'T S,

(T

, =0,560;7, =1,010;6, =0,480;1, = 202,650;

v, =0,670;y, =1,890;6, =0,007;1, = 38,073.
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XapaKTepuCTHKH HOPMalli30BaHO1 BUOIpKH: 11 =36;
mx =-0,00,0x =1,003; 4x =0,021; ex =3,014;

my =0,005; Gy =1,001; Ay =0,089; &y = 3,105.

3a po3paxyHKamH, [Jis BUOIPKH Z, 3HAYEHHS %
crocrepexenns JjopiBuwoe 1,18, a nns Bubipku Z,
3HAUEHHs 7y~ CIIOCTEPEKeHHs nopiBHIOE 1,32, Tok
00H/1Ba 3HAYCHHS € MCHIINMH 33 Yg,s, KPHTHUHE,
sIKe JOPIBHIOE 5,99. BUXomsau 3 OTpUMaHUX 3HAYCHD,
MOXKEMO CTBEPIKYBATH, IO OOWIBI BUOIPKH TiATIO-
PSIKOBYFOTHCSI HOPMAIIbHOMY 3aKOHY PO3IOILITY, TOXK
MIPUCTYIIAMO JI0 TTOOYIOBH PErPECiHOTO pPiBHIHHS,
SIKe Y 3arajlbHOMY BUTJISJII Ma€ BUTIISL;

Y =7 (X), 3)

ne Y — 3anexHa 3MiHHa (KUIBKICTH CTPOK KOAY);
/(X)) — dbyHkuis perpeciiiHoro piBHsHHs (HeTiHilHA
abo miHifiHa); X — He3amexHa 3MiHHA (KIJIBKICTh
KJIaciB).

Bume Oymo noBemeHo, MO0 AaHi ITiAMTOPSIIKO-
BYIOTbCS HOPMAJbHOMY 3aKOHY pO3IOALLY, TOMY
MoOkeMo OymyBatu JiiHiiiHe perpeciiiHe piBHIHHS, SKe
Ma€ TaKUuM BUITIS:

Y=b,+bX, 4)

ne: X —He3alle)kHa 3MiHHA; Y — 3ajIe’KHa 3MIHHA;
b, Ta b, — xoedilieHTH PIBHAHHS, SKi 3HAXOIATH 3a
METOZIOM HailMEHIIHNX KBajaparis [16].

st miHIHHOTO perpeciiHOro piBHSAHHS 3HAWICHO
JIOBIpUYMi iHTEpBaN, SKAH PO3PaxOBaHUI 32 TaKOO
(dhopmynoro:

2
~ 1 xX—X
I, :yit%‘nfz *g ¥ _+(—)_ ®)]

m

1 Nt .
n_zz(yj—yj) ; t%’w2 — KBaHTLJIb

J=1

e Sy:

po3noainy Creronenra [17].
AHAIIOTIYHO OTPHMAaHO IHTEpBAN MependavyeHHs
3a Takor GopmMysioro:

—\2
~ 1 (x—X)
— * *
I,=y=% o2 S* T+—+— —, (0)
noy(x-%)
Jj=1 J

Juis mepexony Bin miHitHOTO perpeciiiHoro piB-
HSHHS JUTsE HOPMAJTi30BaHUX JAHUX JI0 HENiHIHHOTO
perpeciiHoro piBHSHHS BHKOPHCTAaHO 3BOPOTHE

nepeTBopeHHs ciM’i S, JUKOHCOHA, K€ Ma€ TaKkui

BUITIAL:
k
e
X=0+\ =

I+e
-7

Z
ne k=—"%*1
L

Computer Science and Applied Mathematics. Ne 1 (2022)

Sk pesynmpraT OTpHMaHO HENiHIiHE perpeciiiHe
PIBHSHHS U OI[IHIOBAHHS PO3MIPY TPHUKIATHOTO
NPOrpaMHOro 3a0e3MeueHHs 3 BIAKPUTHM KOIOM Ha
C#, saxe Ma€ TaKUH BUTIISI:

38,08¢* +0,0072

Y= 8
1+e" (®)
0,5551n(2f)<3_1(;’4i(j—0,884
Ie k = bl
0,67

Takox ISl TOPIBHSHHS MMOOYIOBAHO JIiHIHHE
perpeciiiHe piBHsSHHS Oe3 HOpMasi3allii JaHUX, sSKe
Ma€e BUTIISI;

Y =0,1078X —0,9167; ©)

Ta HeJiHilHe perpeciiine piBHAHHS 3 BUKOPUCTAaH-

HSM SIK HOPMAaJi3yIouoro MEepeTBOPEHHS HaTypalib-
HOTO JIOTapu(My, SIKE Ma€ TAKUK BUIVISL

? — 2492 % Y0993 (10)

Jns HemiHIHUX perpeciiiHuX piBHSHB Ta JIiHIH-
HOTO perpeciiHoro piBHAHHsA (0e3 HoOpMamizarii
BUXIIHUX NaHUX) MOOYIOBaHi OBipYi iHTEpPBAIM Ta
IHTEpBaJM MepenoadeHHs.

Ha puc. 1 mpencraBneHo eMmipu4Hi AaHi, Heli-
HilfHE perpeciiiHe piBHSHHS, SIKE OTPUMaHE 3 BUKO-
PUCTaHHAM HOPMAaJIi3ylO40ro MEPETBOPEHHS CiM’T S,
JI>xoHCOHA, 3 HOTO AOBIPYMM IHTEPBAJIOM Ta IHTEPBa-
JIOM niepeadayeHHS.

S BUIHO 3 puc. 1, BCi 3HAYEHHS BUXIAHUX AaHUX
JieKaTh Yy MeXax iHTepBasly nependadeHHs, 0 BKa-
3y€ Ha Te, IO NepeBipKa JaHuX, MOUIYK Ta BUAA-
JICHHS1 BUKHJIB JaJM TapHUH pe3ynbsTaT Ta JaHi, 10
3aJUILIUINCH, HE MICTATh AHOMAJIbHUX 3HAYCHb.

Ha puc. 2 npencraBneHo eMmipu4Hi AaHi, Heli-
HilfHE perpeciiiHe pPiBHSHHS, SIK€ OTPUMaHEe 3 BHUKO-
PHUCTaHHSIM HATypaJbHOTO Jorapudmy SK HOpMalli-
3yI04OT0 NIEPETBOPEHHS, HOTo TOBIpUMil iHTEpBad Ta
IHTEpBaJ mepenoadeHHs.

Sk BUgHO 3 pHC. 2, BCi eMIipUYHI JaHI 3HAXO-
JSIThCSL y CepelnHi IHTepBaly IPOrHO3YBaHH.

Ha puc. 3 npencrapneHo emmipu4Hi AaHi, JiHiiHE
perpeciiite piBHsIHHA Oe3 HOpMaTi3aLii BUXiIHUX JaHMX,
HOTr0 J0BipYMii IHTEpBA Ta IHTEPBAII MIEPEAOAYCHHSI.

Sk BuAHO 3 pHc. 3, HY)KHI TPpaHUL iHTepBaITy Iepea-
OaueHHs Ta OOBIPYOro IHTEPBAIY MICTATH Bix’€MHI
3HAYEHHS], 1110 YHEMOKJIMBIIIOE BUKOPUCTAHHS TaKOTO
perpeciiHoro piBHSHHA IS OL{HIOBAHHS DPO3MIpYy
NPUKJIAJHOTO MPOrpaMHOro 3abe3nedeHHs 3 BiJKpH-
UM KofoM Ha C#. Jlo Toro x BUIHO, IO eMITipUYHI
JIaHl MarOTh aHOMaJIbHE 3HAYCHHS (BUKH).

Juckycisi. XapaKTepUCTUKH SIKOCTI MOOYIOBaHUX
perpeciiHuX piBHSIHb MpeAcTaBieHi B Taom. 1.

BukonaBmmu a”amiz tadna. 1, 6aunmo, 10 Haii-
Kpall XapaKTepUCTHKH Ma€ HeliHiiiHe perpeciiiHe
PIBHSIHHS 3 BUKOPHCTaHHSIM HOPMaJli3ylo4uoro Imnepe-
TBOpEHHs ¢iM’i S, JIKOHCOHA MOPIBHAHO 3 HENIHIN-
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Puc. 1. EMnipuysi n1ani, Heqtiniiine perpeciiine piBHsIHHS, Sike OTPHUMaHe
3 BUKOPUCTAHHAM HOPMAJIi3yI040ro nepersopenns cim’i S, Jl:xoncona, iioro noBipuuii intepsas
Ta iHTepBaJ nepeadayeHHsI
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Puc. 2. EMnipuyni naHi, HestiHiiiHe perpeciline piBHSIHHSA, sike OTPUMAaHe 3 BUKOPHCTAHHSIM
HATYpPaJbHOTO JIorapudMy sik HOPMAJIi3yI040ro nepeTBOPEeHH, iioro 10BipUMii iHTepBaj
Ta iHTepBaJ nepeadadeHHs

HUM PpErpeciiHuM pIBHSHHSIM 3 BHKOPUCTAHHSIM
HaTypaJlbHOTO JIorapudMy SK HOPMaIIi3yH4doro
MIEPETBOPEHHS Ta JIHIHHUM perpeciiHiM piBHSIHHIM
(mobymoBanuM 6e3 HOpMalTizalii BUXiIHUX JaHUX).
Takok y poOOTI BUKOHAHO TOPIiBHSIHHS OTpHUMa-
HUX pErpeciiiHuX piBHSHb 3 HENIHIMHUM perpeciii-
HUM DiBHSHHSIM, SKe 1o0yJ0BaHe Ha OCHOBI HOpMaJTi-

Computer Science and Applied Mathematics. Ne 1 (2022)

3yH0YOT0 TepeTBOpeHHs J)KOHCOHA ISl OLiHIOBAHHS
po3Mipy BeOmonarkis Ha Java i3 [4]. ¥V pa3si 3acTocy-
BaHHS BKa3aHOTO PErpeciifHOrO PIiBHSHHS JAJS OLi-
HIOBaHHS PO3MIpy MPUKIIAIHOTO IPOTPaMHOT0 3a0€e3-
MEUCHHS 3 BIAKpUTUM KozoM Ha C# oTpuMaHO Taki
XapaKTePUCTHKH sKocTi: R = 0,663, MMRE = 0,407,
PRED (0,25) = 0,514, sixi HE € NPUHHATHUMH.

ISSN 2413-6549



72

TakuM YHHOM, SKICTH TPOTHO3IB MIOAO OIiHIO-
BaHHA PO3Mipy NMporpaMHOro 3abe3nedeHHs 3 JOIo-
MOTOI0 PErpecifHOTO PiBHSHHS 3aJIeKUTh BiJl MOBH
[IpOrpaMyBaHHs Ta THILy MIPOrPaMHMX IOAATKIB, Ha
OCHOBI SKHX DPIBHSHHSA pO3poOIsiocs Ta BHUIIPOOO-
BYBAJIOCS, @ TAKOXX BiJl BUAY HOPMAJIi3yIOUoOro mnepe-
TBOpeHHs. lle miaATBepAXKye By3bKOHAIPABICHICTH
HasIBHUX PErpeciiHUX PiBHIHB Y pa3i MIPOTHO3yBaHHS
pOo3Mipy mporpamMHoOro 3a0e3reueHHsl, TOOTO He iCHy€
YHIBEpCAILHOTO PETPeciiHOrO PIiBHSHHSA, SKE B yCiX
BUIAaJKaX 3a0€3Me4YNTh IPUHHATHI TOKa3HUKHU SKOCTI.

BucHoBku. Jlyig oOuiHIOBaHHS pO3Mipy TIpH-
KJIAJHOTO IPOrpPaMHOro 3a0e3MeueHHs 3 BIIKPUTHM
kogqoM Ha C# moOymyBanu HENiHINHI perpeciiiHi
PIBHSIHHS 3 BUKOPHCTAaHHSIM HOPMaJIi3yl04uoro Iepe-
TBOpEHHs CiM’i S, JHKOHCOHAa Ta HOPMai3yH4Oro
MIEPEeTBOPEHHS HAa OCHOBI HATYPaJbHOTO JIOTapuQMmy,
a TaKOX JIiHIHEe perpeciiiHe piBHAHHS 0e3 HOpMalTi-
3awii eMIipuYHUX AaHuX. 151 KOXXHOTO 3 OTPUMaHUX
PiBHSIHB perpecii Oynu moOynoBaHi JAOBipYHil iHTEp-
BaJ Ta iHTepBaj Mepen0adeHHs, SKi € By)KYUMU IS
HETIHIHHOTO PErpeciifHOTO pPIBHIHHS, OTPHMAaHOTO
3 BUKOPUCTAHHSIM HOPMAaJIi3yI0dOr0 IEPETBOPEHHS
cim’i S, Jlxkoncona.

3 moOymoBaHUX PiBHSAHB OyII0 BUOpPAaHO PiBHSHHS
3 KpallUMH 3HAYEHHSIMH XapaKTEPUCTHK SIKOCTI —
HeNiHIlHe perpeciiiHe piBHSAHHS 3 BUKOPHCTAHHSIM
HOPMaJIi3yI040ro MepPETBOPeHHs cimM’i S, JhKoHCOHa,
sIKe Ma€ TPUAHATHI 3HAUYCHHs XapakTepucTHK (R’ =
0,974, MMRE = 0,198, PRED (0,25) = 0,778).

BubGpane HeniHiifHe perpeciiiHe piBHSIHHS MOXKHA
BUKOPHUCTOBYBAaTHU ISl IPOTHO3YBAaHHS PO3Mipy HpH-
KJIaTHOTO IPOrpPaMHOro 3a0e3Me4eHHs 3 BiIKPUTUM
xopoM Ha C# Ta OTpUMaHi pe3yinbTaTd BUKOPUCTOBY-
BaTy B MOJAJIBLIMX PO3PaXyHKaxX TPYAOMICTKOCTI Ta
BapTOCTI MPOEKTY.

Y Mall0y THROMY IIIaHY€ThCS PO3pOOKa HEMIHIIHOTO
perpeciitHOTO PiBHAHHS sl IPOTHO3YBAHHS PO3MIpY
NPUKJIATHOTO HPOrpaMHOro 3ales3MeueHHs 3 BiIKpu-
TUM KoztoM Ha C# 3 BHKOpHCTaHHSIM OaraToBHMIpHOI
HOpMaJTi3allii Ta moOyoBa 6araTopakTOpHUX MOJIEIEH,
110 JO3BOJIUTH ITiABUILUTH SKICTh IPOTHO3YBaHHSI.

Takoxx Oyno po3pobieHo mporpamue 3abesrie-
YeHHsI i1 aBTOMATH3aIlil OIIHIOBAHHS PO3MIpY MPH-
KJIaIHOTO IPOTrPaMHOro 3a0e3Me4eHHs 3 BiIKPUTHUM
kogoM Ha CH#, sike pealizye HeliHilHE perpeciiiHe
PIBHSIHHS 3 BUKOPHCTaHHSIM HOPMaJIi3ylO4uoro Inepe-
TBOpeHHs ciM’i S, JkoHCOHA.
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Puc. 3. EMnipnyni nani, niniiiHe perpeciiine piBHsIHHA 0e3 HOpMaJizanii BUXiTHUX JaHUX,
Woro noBipumii iHTepBaJ Ta iHTepBaJ NMepeadaYeHHSs

Tabmanms 1
XapakTepHCTHKM SIKOCTi perpeciiiHux piBHIHb
Buj piBHSIHHS
XapakTepucTuku Y — Y
(naiimenyBantsi) Heuniniiine He.mﬂvmne .JIu-mlH? )
([x0HCOH) (HaTypaJbHuii Jorapugpm) (6e3 HopMmauTizaii)

R? 0,974 0,819 0,887
MMRE 0,198 0,222 1,028
PRED (0,25) 0,778 0,694 0,361
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