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CTATUCTHYHUM PO3NOILI I ®JIYKTYALII JOBXKWH PEYEHDb
B YKPATHCBKHX, POCIMCBKHUX I AHIJIIMCBKUX KOPITYCAX

© Kywmnip O. C., bpux O. C., [{zixoscvkuii B. €., Isaniyoxuii JI. 5., Kamepunuyx I. M., Kicv A. I1., 2016

BuB4YeHO po3moAijin 4acTOT pevyeHb 3a iXHHOIO JOB:KUHOIO JJIsSl YKPAiHCHLKOI0, PocCiiich-
KOI0 Ta aHIJiHCLKOro KOpmyciB i 3'scOBaHO cepeaHi JOBKHUHU pevyeHb B OJUHULAX 3HAKIB,
gitep i caiB. Iloka3zaHo, 0 XBOCTH CTATHCTHYHMX PO3MOALTIB 3aM0BiILHO OMHUCYIOTHCS
eKCMOHEHI[iiHOI0 200 OJM3bKUMH 10 Hei (YHKIISIMH, [0 Y3rO/KYIOThCS 3i CTOXaCTHYHUM
XapaKTepoM JI0B:KUHHU pevyeHb. JloBeeHO, 110 3a1eKHicTh GayKTyauiil yacToTH peyeHb PiZHUX
JOBKUH BiJ cepeaHiX 3HAYeHb Li€l YaCTOTHM BH3HAYAETHLCHA cTenmeHeBMM 3akoHoM Teiisopa.
3nayni BigHOCcHI ¢Quaykryanii 4YacTtor i BigHOCHI 3MiHM cepegHBOI [OBKHUHU pPeYEHHS
NMIATBEPAKYIOTh BAKJIMBICTh YpaxXyBaHHA (VIYKTyaliliHMX ABUIL Y CTATHCTUYHIN JiHrBicTHIL.

KuarouoBi ciaoBa: koM’ l0TepHA JIHIBiCTHMKA, KOPHYCH, CTATHCTHYHI po3moainu,
JAOB:KMHA peyeHHs, (IYKTYyaIlii.

We have studied statistical distributions of the frequency of sentences over their length
for Ukrainian, Russian and English corpora and found the aver age sentence lengths in terms
of linguistic signs, letters and words. It has been shown that the tails of the statistical
distributions are satisfactorily described by the exponential function or the related ones, which
is consistent with random natur e of the sentence length. We have proven that the fluctuations
of the frequency of sentences of different lengths depend on the average values of that
frequency according to the Taylor’'s power law. Significant relative fluctuations of the
frequency and the relative changes in the average sentence length confirm the importance of
fluctuation phenomena in the statistical linguistics.

Key words. computational linguistics, corpora, statistical distributions, sentence length,
fluctuations.

1. Beryn. 3arajbHa NOCTaHOBKA NMPO0JeMH Ta aHAJI3 JiTepaTypu

BuBYEHHSI CTATUCTUYHUX 3aKOHOMIPHOCTEH JUIS JIHTBICTUYHHX €JIEMEHTIB PI3HUX pPIBHIB — Ha
3pa3oK JOBXKHH CITIB 200 peueHb — I[iKaBi B )yHIaMEHTAJILHOMY IUIaH1, 30KpeMa 3 OISy BCTAHOBJICHHS
CTPYKTYPHHX OCOOJIMBOCTEH MPUPOJIHMX MOB 1, 3arajbHillle, OCOOJUBOCTEH CIiBBIAHOIICHDL 1 B3a€EMOJIIH
MDK 00’ €KTaMH PIi3HHMX KIaciB, siki GOpMyrOTh CKIaaHi JiHrBicTHYHI cucremu (muB., Hanmpukian, [1, 2]).
Bimomo, 1110 JIIHTBICTHYHI CHCTEMH YacTO JIEMOHCTPYIOTh I[iKaBi CTaTHCTHYHI BJIACTUBOCTI, 30KpeMa
CTeIeHeBl a00 OJIM3bKI 10 HUX PO3MOALIH 3 “BaKKMMH XBOCTaMH', @ TAKOX MAacIITaOHYy iHBApiaHTHICTH 1
¢bpakranbHicTh [1]. JlocmipKeH s CTATUCTUKU JIOBKUH CITIB 1 peUeHb aKTyallbHI i y MPUKIaTHOMY ILIaHI 3
OISy Ha aBTOMAaTH30BaHy 00pOOKY Ta Ki1acu(iKaIlilo TEKCTOBUX JOKYMEHTIB, BCTAHOBJICHHS aBTOPCTBA,
TEeMaTHKH, CTHUJIIO, JKaHPY Ta MOBU TeKcTiB [3, 4], 30kpeMa 3 BHKOPHCTaHHSM CHCTEM i3 MAIlUHHUM
HaBYaHHSIM.

JlonaTtkoBuii IHTEpPEC A0 MOCTIIKEHb PO3MOALIIB JTOBXKHUH CITIB 3yMOBJICHHM MEPEBIPKOIO BiJOMUX
“zakony ckopouenns” Ilimpa (3a AKMM JOBKHHA CJIOBAa Ta HOro 4YacToTa HETaTHBHO CKOPEIhOBaHi,
BUXOASYM 3 MIpKyBaHb ONTHMI3allil Ta epekTHMBHOCTI cmiakyBanus [1, 5-7]), 3axony Menmepata—
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AnpTMaHa (SKuUil TOB’SI3y€ JOBKWHH JIIHTBICTUYHUX €IEMEHTIB pi3HUX piBHIB [8, 9]), Bu3HauCHHIM Ta
NpPaKTHYHAM BUKOPUCTAaHHIM “iHaekcy untadbenbHocTi” [10, 11] Ta inmmMu MipkyBaHHsMu [12].

Xoua mepiie A0CTIHKEHHs CTATUCTUKH TOBXKHH pedeHb 3 siBuitocs e B 1938 porti [13], a po3BuTok
HampsiIMy TICHO IIOB's3aHMHA 31 CTHJIEMETPIEI0 Ta OIHIOBaHHSAM Tiel caMoi 4YMTaOEIBHOCTI TEKCTIB,
CTATHCTHKY PEYCHb CbOTOJHI BUBYEHO MOMITHO ciabiie, anbk st ciaiB (auB. mpami [14-20]). 3a3Buuaii
JOCITITHAKA HaBOJSITh JIMIIE CEPEIHIO JOBKHUHY PEUSHHSI, Pi/lllle — CTaHAapTHE BIIXUIICHHS, HE 3BePTAI0UH
yBard Ha BIAMOBIAHUI PO3MOILT HMOBIPHOCTI Ta HE 3’ ICOBYIOUH, YU BiH Ma€ HOpMaJbHUI xapakrep (IuB.
obrosopentst B [14]). Yacto BHBYarOTh OKpemi TekcTu [21], Xo4a HAMMOBHIIIy CTATUCTHUKY MOXHA
3M00yTH JIIIe Ha Kopiyci. Hapemrri, cTaTUCTHYHI PO3MIpH JOCHTIPKYBaHHX TEKCTIB 00 KOPIIYCiB TEKCTiB
3a3Buuail Oy HEIOCTaTHBO BenukuMu. Tak, y mparti [14] anamizysamu kopmyc posmipom ~ 10° cris, mo
SIBHO HEJIOCTATHHO 3 OISy Ha MOMKJIMBOCTI Cy4acHHX KOMII I0TepiB. binble Toro, yacto B JiTeparypi
HaBiTh HE BKa3yHOTh PO3MIPIB TEKCTOBOI BHOIPKH, IS SIKOi oneprkaHO 4mcioBi mgaHi. Hapemrri, moci
JOCITIKYBAIIM CTATHCTUKY PEeYeHb, HE BPaxOBYIOUH (PIyKTyallil BiAMOBIIHMUX YaCTOT OJ] TEKCTY /IO TEKCTY.
BonmHowac 3 miteparypu Bigomo, 1m0 (iykTyamifiHi SBHIIA MOXYTh BiJirpaBaTd BaXXJIHBY pOIb Y
JHrBICTHYHMX cucTeMax [9, 21].

Bucnosneni MipKyBaHHSI OOTPYHTOBYIOTh JOCIIPKEHHSI CTATHCTHYHHUX PO3IOALTIB JIOBKHUH PEYCHb
JUIsl TIOMIPHO BEIHMKHX 33 PO3MipaMH YKpaiHChKHX, POCIHCHKHX 1 aHTTIMCHKAX TEKCTOBHUX 0a3 3 ypa-
XyBaHHIM QIIyKTyamidHux sButl. Lli 1ocikeHHs 1 € OCHOBHOIO METOI0 pOOOTH.

2. 00’ €KTH Ta METOAUKA JOCTIIKEHD
OO0’ ekTaMu  JOCHiJDKEHb OylmM  €IEKTPOHHI KOPIycH KJIACHYHOI XYAOXKHBOI JIiTEepaTypH
YKpaiHCHKOIO, pOCIHCHKOO Ta aHTITIHCHKOI0 MOBaMH. SIK BHIIHO 3 (OPMaJbHUX XapaKTEPUCTHK, HABEICHNUX
y Tabn. 1, mi kopmycu MoXKHa KBamipiKyBaTH SIK TOMIpHO 3HA4YHI 3a po3MipamH; y pasi aHrIiHiChKOl

o . ” : Q
TEKCTOBOI a3y MOXHA TOBOPUTH TIPO T. 3B. “Trirakopmyc” (cyma noBkuH TekcTiB g Ly ~10°). Le crpuste

penpe3eHTaTUBHOCTI KOPIYCIB 1 MiJBMIIY€E HAAIMHICTh CTATUCTUYHUX JTaHHX.

Ha Bigminy Bix mpare [18, 19], ane cxoxke o miaxony [14, 20], mu He BBaxkamu 3uaku “:” “;" “()” i
JanKM O3HAKaMH 3aKIHYEHHS PEUEHHs, BU3HAYAIOUH JOBXKUHY PEUCHHS K KUIbKICTh 3HaKiB (| , BKIIOUHO
3 po3ainoBUMHU 3HaKamy, ane Oe3 mpob6imis), mitep (l.) ab6o cmiB (l,), AKi TpamafOTbCA MiX JBOMA
CYCIMHIMM MyHKTyaliHHUMHU 3Hakamu “.”, “7’ “!” a0o ixHiMu komOiHamisMu. J[jas 0OpoOKM TEKCTIB Y
cepemosumii Visual Studio 6ymo ctBopeHo mporpamy Uis BH3HAYEHHS JOBXKHH PEUYEHb Yy BCIX TEKCTax
KOPITYCIB 13 EKCIIOPTYBaHHSM JaHUX.

Jlnst koxHOro TekcToBOroO (aina BusHavamucs emnipuyni abcomorni (F;) i imnocwi ( f; =F; /L,

ne Ls— KUIbKiCTh yCiX pedeHb) 4YacTOTH peYeHb 3 PI3HMUMH JIOBXKMHaMU |;, a Takox Taki

iHmpamexcmyanpHi TIAPAMETPU: CEpelHs JIOBXKMUHA pedyeHb B i-My TekcTi |i i cepenHbOKBaapaTHYHE
BizxuienHs (CKB) DI, noBxuH pedeHb y IIbOMY TEKCTI Bijl CEpeHbOr0 3HAYCHHS

T [o]

_ —rn2 T V2712
li=a 1ify, DL=[0% - ()T, ()]
s [o] . . . . .
e (1?). =g |2f. . Kpim Toro, Ha mifcTaBi qaHuX Uis 9acToT f. OKPEMHX TEKCTIB MU BHU3HAYAIHM TAKi
i jiti p ij p

inmepmexcmyaibii 4aCTOTHI IAPAMETPH: 3BAKEHI CEPEIHI 32 KOPITYCOM BiIHOCHI 4acToTH pedens f i3

pisHMME NOBXHHaMU || 13Baxeni 3a koprmycom CKB Df
-y 2

. _
f =& fw,Df =[f2- T

1/2
J J:|

: @)
e f2=8 f2W — ue cepeHi KBAIPATH KOKHOI 3 JOBKHH pe K i w=L/ L -
ae 17 =a, Tyw — ne cepen ap a pedeHHs B kopmyci, a W =L/q L
CTaTUCTUYHI BaroBi KOE(illi€EHTH TEKCTiB.

Hapemri Taki iHTEpTEKCTyalibHI MapaMeTpH, SIK CEpelHs JOBXKHHA peueHHs B kopmyci | i
BimxuieHHss DI JOBXKWHHM peUeHHs BiJ CEpeIHbOrO0 110 BChOMY KOpITyci OyJio 3HaiieHo 3a GpopMyiaMu

=3 lw, Dl =[*- 1", ©
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- . . .
ne 1°=gq iIiW — I CepenmHiil KBaJpaT MOBXKHHHU PEUCHHS B KOPITyci. 3a3HAYMMO, IO aJIbTEpHATHBHI

- o = S T2 . 38 2% o =
Busnavenns | =g 1 f;, D =[12- 1772 (i3 | =aj|j2fj);[aBanH memo inmr pesynsrata s | i Dl .

Tabauys 1
Jesiki 3arajbHi XapakTepuCTHKH J0CTIIKYBAHUX YKPAIHCHKOTO,
pociiicbKoro i anraiiicbKoro KopnyciB JliTepaTypHHX TEKCTiB
XapaKTepuCTHKa KOPITyCY YkpalHChbKUI KOPITYC Pociiicbkuii kopryc AHrIiChKHUN KOpITYC
Kinbkicts TexcriB N 750 850 2990
3arajipbHa qoBXKuHA XL 6,87 0’ 1,56 <1 0° 8,67 <1 0°
Beix TeKCT.iB an.o BLHO B 6,400’ 1,4630° 8,1770°
3HaKax, JiTepax i clIoBax
1,28:40 2,830’ 1,9040°
Cepennst foBxuHa L 92,040° 18340° 29040°
TEKCTY BiIIOBI/IHO B 85,7>40° 17140° 27340°
3HaKax, JliTepax i cioBax 17.140° 33,3%0° 63.5%0°
Bapro 3ayBaxxuTH, wo 3anexkHocTi gactor f(1) wis okpemoro tekcry i napamerpu | DI, , 3 omHOrO

60Ky, a Takox 3anexuoci f(1) ams Becboro koprycy i Bianosinai mapamerpu |, DI, 3 iHuoro 60xy, MaoTh
pi3Hui 3MicT. Pi3HOIO MOYKe BUSBUTHCS W iXHS aHAJIITUYHA TOBEIIHKA, a TOMY OyJio OM IOMHIIKOIO
AaBTOMATHYHO MEPCHOCUTH BUCHOBKM ISl iHTpaTekcryanbHux 3anexHocreit f(I) (manpuknam, B3sTHX i3
nocmimkenns [14]) Ha BiAMOBIAHI iHTEPTEKCTYATBHI 3aJIEKHOCTI.

3. EmMnipuyHi 1ani Ta ixHe 06roBopeHHs
3ane)KHOCT1 YacTOT PeueHb 3 PI3HUMHU JIOBXKHHAMH Y KOPITycax Bijl JOBXXHUHH PEUCHHS, BUPAXKEHOI B

PI3HUX OIUHUIIAX, HaBeaAeHO Ha puc. 1-3. TyT BKUTO CKOPOUYEHI MO3HAYCHHS fj °f, ij °Df i Ij o,

HatomicTh y mo3HaveHHSX MiAKPECIEHO Te, SKHX caMe OJWHUIIb JOBXKHH PEUEHHS CTOCYETHCS 4acTOTa —
f,, f,um f,.

Jlorapudmiunuii MaciTad mo ocsx adbcuuc Ha puc. 1-3 BXKHMTO IS Kpaloi Bizyaizamii o0sacti
manux | B ymoBax mysxe ictotHoi acumerpii po3noainis f(l), a BepTukanbHi pucku Ha puc. 1-3 nmo3HavarTh
¢nykryanii Af yactor pedensb 3a kopmycom, BupaxeHi sik CKB. Ockinbku BimHOCHI ¢uykryartii Af/f we
HaJTO BIAMIHHI BiJi OAMHMII, BOHHM BIIIrPalOTh KIFOUOBY POJb, a HEXTYBaHHsS HUMH Henpumyctume. Llei
Gaxt miaTBep/rKye 3aranbHi MipkyBauHs [9]: ¢uykTyalliiiHi BIIXWJICHHS BiJl yCEpEIHCHUX MapameTpiB
JIHTBICTUYHMX CHUCTEM TaKi K BaXKJIMBI, SK 1 cami JIHIBICTHYHI 3aKOHH, SKi (DOPMYIIOIOTH IUISl IMX
napamerpiB. Hapeniri, 3a HalIMMu CIIOCTEpEKEHHSIMUA, OOMEXKEHICTh 00CATY BUOIPKU 4acTO IPUBOJIUTH HE
tak 1o Hemootinku CKB, sk 10 fioro nepeominku (mopiBH. mapamerpu Af st pisHUX KOPITYCiB).

Ha sanexnocrax f(l), maiinepme nna wacror f, i f_, momirHi meski HeperymasapHocTi B obmacTi

cr
HaiiMeHImx |. Cepen MOXKIMBHUX MPUYMH — CKOPOUCHHS B TeKCTax (Hampukian, “Mr.” B aHriHChKIMH, “iH.”
B YKpaiHCBKIi TOINO) 1 3aJMIIKOBI HETOYHOCTI OUM(pPyBaHHS TEKCTiB. BrimB mux (akTopiB BaKKoO
YCYHYTH Ha mpakTuili. MoxHa nomituT i MeHm ictotHi “Bukumu” ¢yHkiuin f(I) 3a Benukux |, MaOyTs,
BHACJIIOK MMOMHJIKOBOT BiICYTHOCTI myHKTYyaii. TuM He MeHine, aBropu mpaii [14] TpakTyBamu cXoxi
HeperymsapHocTi, 3Haiineni y sanexuoctsax f(l) mms moBkuHM CIOiB B OKpEMHMX TEKCTIiB SIK HACIiIOK
CYIIEpPITIO3HIIT KITbKOX BHECKIB PI3HUX KJIACIB CiB, pyHKIIOHANBHI 3anexnocTi f(1) sikux pisui. Lle naramye
CTaHJAPTHUH MiXiMl Y CIEKTPOCKOITiI, e HEpEeryIsIpHOCTI CIIEKTPANbHUX MPO(DLTIB MPUIIHCYIOTh BHECKAM
CNIEMEHTapHUX TayCCOBMX KpHBUX. Takuii MeXaHi3M HeperyispHOCTed HE BHKIIOYCHUH, OCKUIbKH
TpaKTyBaHHS YHMCICHHUX CIOCTepeKyBaHUX Ha puc. 1-3 “BukuniB” y dynkuii f(I) ms rirakopmyci sk
BUKITIOYHOTO PE3YJIBTATy MOMUJIOK OIU(PPYBaHHS € HEMEeBHUM. 3a OpakoM MicIlsl HHKUE MH HE HABOAUMO

JOKJIAJHINX JaHUX I8 iHTpaTeKcTyanbHux mnapamerpiB | i DI, Jlani s iHTeprekcTyalbHUX

napamerpiB |, Dl HaBemeHo B Ta6na. 2. Tyr MU yHHKAaEMO CTaHAApTHOI (popMH TpeaCTaBICHHS
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pesynbratie | £Dl, sxa kopekTHa numre mad HopMaiabHOro posmoxminy f(l), ame mHe mas pisko
acumerpuunux ¢yHkmii f(l) Ha 3pasok mokazanux Ha puc. 1-3. Tak, Al JOrHOPMAJILHOTO PO3MOALTY
BHIIAJIKOBOI BENWYMHHM, 110 (opMajapHO Haramye omepkani Hamu gami f(l), xopextHONO (hopmoro

npeacrasnenns € | /D, IDl [22]. Buaciimok acumerpii cepemHs Ta HaiOLIbII iMOBIpHA JOBKHWHH CITiB

icroTHO pi3Hi. Hanpuknan, 1t anrmiificbkoi MOBH mepiua cTaHOBUTS | ¢ » 79, a npyra — | » 19.

0.03} ol .
0.02+ —? 10*
— 0.02}
0.01+
0.01+
0.00} 0.00f . . .
1 10 100 | 1000 10000 1 10 100~ 1000
a 6
0.02+
Puc. 1. 3anescrnocmi cepednvoi 3a kopnycom yacmomu -
peuens f_ 6i0 ixnvoi dosocunu |, supasicenoi
KLIbKICIIO 3HAKIS, 015l YKpaiHchko2o (a), pocilicbko2o 0.01r
(6) i aneniiicoxozo (8) kopnycis. Bepmuxanvhi pucku l
NO3HAYAarOmMy GIyKmyayii yacmomu 3a KOpnycom, l
supaoiceni geauuunoro CKB. Ha ecmaexax — 0.00}
3anedACHOCmI IyKmyayitl 3a KOpnycom DfS 1
6i0 cepeonvozo snauvenns T
8
0.03 [a)
0.02 WO 10° x
«° 0.02
0.01
0.01+
0.00+ _ 0.00
1 10 100 | 1000 10000
a
0.02+
Puc. 2. 3anescrnocmi cepednvoi 3a kopnycom yacmomu o
peuens T 6i0 ixuvoi dosocunu |, supasicenoi
KinbKicmio aimep, 015l yKpaincvko2o (a), pociticbko2o 0.01r
(6) i aneniiicoxozo (8) kopnycis. Bepmuxanvhi pucku
NO3HAYarOmMy GayKmyayii uacmomu 3a KOpnycom,
supavoiceni genuyunoro CKB. Ha ecmaskax — 0.00t %
sanedxcrnocmi aykmyayiii 3a kopnycom Df, T 10 100 : 1000 10000

6i0 cepeonvozo snavenns |
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0.10}
0.10} z
Y—
3
[ ]
0.05¢
0.05+
0.00+ 0.00
1 1
o
5 Puc. 3. 3anescrnocmi cepednvoi 3a kopnycom yacmomu
—
peuens T, 6i0 ixnvoi 0oeocunu |, supascenoi
0.05} . . . . .
KinbKicmio ciig, 0iis ykpaincokozo (@), pociiicvkozo (6)
i aneniticokozo (8) kopnycis. Bepmuxanvhi pucku
NO3HAYarOmy GayKmyayii yacmomu 3a KOpnycom,
supaoiceni geauuunoro CKB. Ha ecmaexax —
0.00+ 3aneANCHOCME IYKmyayitl 3a KOpNnycom DfW
1

6i0 cepeonvozo snavenns T,

Tabnuys 2
CepeaHi 32 KOpNYcoM J0BKHHM pedYeHb B OMUHULAX KiJILKOCTI 3HAKIB (I_s),
airep (I¢) i caig (Iw), a Takox Bianosinni CKB DI, DI, i DI, as ykpaiHcbKkoro,
pociiicbKoro i anraiiicbKoro KopnyciB JliTepaTypHHX TEKCTiB
OnuHUIA TOBXKUHU pe- YkpalHCbKUI KOPITYC Pociiicbkuii kopryc AHrITiHCHKHUN KOpITyC

YCHHs - - - - = —

| D Dl /I | D Dl /I | D Dl /I

3Haku (S) 72,4 26,3 0,36 76,5 335 0,44 83,5 30,2 0,36
Jlitepu (C) 67,7 24,7 0,37 72,3 32,8 0,45 79,2 29,3 0,37
Crnosa (W) 13,1 4,38 0,33 13,7 5,64 0,41 18,2 6,42 0,35

Hani Tabn. 2 naloTh 3MOry OLIHWUTH JOBXHHY “yYKpaiHCBKOTO PEUEHHS', NMPUHAHMHI Ui MOBH
XY[IOKHBOI JIITEpaTypH, a TaKoX 3HAHTH CEPEJHI0 HACHYEHICTh TEKCTY pO3AUIOBUMH 3HAKaAMH

(B mepepaxyHKy Ha OAHY JiTepy ab0 OjHE CI0BO — BIAMOBIAHO HMapaMeTpH (I_S - I_c)/I_C abo (I_S - I_c)/I_W).
ToO4YHICTH OLIHOK BHU3HAYAIOTh BimHOCHI 3minu Dl / I_, skl HaOmmKaroTecs 10 40 % maiike He3aJIeKHO Bif
MOBH. 3a Tabi. 2 3a (GopmMyiior lov=lc/lw merko OJICp)KaTH CEPEIHIO JOBKHMHY cjoBa y jitepax. Jlis
YKPaTHCHKOI'0, POCIMCHKOIO Ta aHMIIHCHKOrO KOPIYCIB MaeMO BiIIOBIIHO I_CW =52, 531 44, mo

HEMOTraHO Y3rOUKYEThCS 1 3 YMUCICHHUMH JAaHUMH JITEPaTypH, 1 3 HAIIMMHU JaHUMH I_CW, 3100yTHMHU
npsmuMm MerogoM (4,9, 5,2 i 4,3, BiamoBigHo). O4eBHAHO, IO TOYHICTH 30iry IUX JaHMX 3pPOCTaE 3i
3pOCTaHHAM PO3MIpiB KopmyciB. Hesane)kHO Bil OIUHUIIL BHUMIPIOBAHHS, CEPEIHS TOBKHMHA PEUYCHHS
3pocTae s Takoi MOCHIJOBHOCTI MOB: YKpalHChbKa—pocCifichKa—aHTJIiiichbka. Xo4a ¢j0Ba B aHTTIHCHKIN
MOB1 KOpOTIII, II¢ KOMIIEHCYEThCSI OUIBIIOI KUIBKICTIO CIIB Y PEUEHHI, TaK IO CEPEIHE aHIJIMCHKE
pedeHHs MicTUTh npubian3Ho Ha 15 % Oukbine 3HakiB 1 Ha 17 % Oinbmie miTep. Ji1st OKpeMo B3SITHUX CIIB y
PI3HHX MOBax 4acTo HEMA€e B3a€MHO OJJHO3HAYHOI BiAMOBIAHOCTI “KinbKoCTi iH(opMmartii” (mopisx. “| have
taken my keys out of my bag” i “ S BuTar kitoui 3 cymkn” — 9 npotu 5 ciiB, 26 npotu 17 mitep i 34 npotu
21 3Haka, BIAMOBIAHO), HABITh TONPH HEBPAaXOBaHi BHUINE ii EKCIUNIUTHY Ta IMIUTIUTHY, a TaKOX
JIHTBICTUYHY W EKCTPaJIHTBICTUYHY CKJIAZ0Bi. Y OYyAb-IKOMY pa3i, peUueHHS BHAAETHCS JCHIO KpallluM,
aHDK CJI0BO, MipHiIoM iHQOpMaIii, mepeganoi MoBiaeHHsM. Toai GakT TOBIIOTO cepeHBOr0 YKPaiHCHKOTr0
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PEUYCHHS CYNEepEeYnTh 3BHYHUM MOTIISAaM, 33 IKAMH aHTJIiHChKa “ KOpoTIna” 3a YKpaiHChKY a UM POCIHCBKY
MoBH. [Ipore BUCHOBOK Tpo OubINy “CTHCIICTE” yKpaiHCHKOI MOBH, KM HANpPOIIYETHCS HA IMiACTaBi
HAIIMX JIAHWX, MaOyTh MepeayacHuil i HeHaAiHHUI — Xo4a OW 3 OISy Ha 3HAYHY, HaBiTh MPHHIUIIOBY

(auB. HIDKYE) ponb BigHOCHHX duykryawii DI /1 .

4. Anaji3 Ta iHTepnperauisi pe3yJibTaTiB

4.1. @aykmyauyii wacmom
[epeiineMo 10 KUTBKICHOTO aHai3y OfepXaHuX pe3ynbTariB. Haiimepiie 3ynuHuUMOcs Ha
sanexHoctsx CKB uacrotu Af Bin cepennboi wacrotu f (muB. BcraBku Ha puc. 1-3). ITonpu momiTHi

BHCOKOYACTOTHI BUKUAY, UL Beix wactor ( fg, f. i f,)iBcix kopmyciB 1i 3a7eKHOCTI 100pe ONUCYIOThCS

C
CTEMEHEBOIO (PYHKIII€IO:

Df = Af°, (4)
ne A, y — koHCTaHTH. Taky cTeleHeBy 3aIeKHICTh (pIyKTyalii AesKoro mapamerpa Bij HOro cepeaHboro
3HAYCHHs Ha3MBalOTh 3akoHOM Teiinopa (Taylor) [23, 24] — 3a iMeHeM ekosiora, 10 BIIEpIIe BiKPUB IO
3aKOHOMIPHICTB [T (pIyKTyaIlii Ta cepeaHboi KiTbKOCTI 0COOMH ab0 OI0NOTTYHUX BHIIB.

[MTapamerpu miHiitHOT anpokcumaitii 3anexHoctedt Af(f) y moasiliHomy norapudmiuHomy maciTadi

HaBezieHo B Ta0u. 3. 3a manumu R 1 SD, craHaapTHI MOKa3HUKHU SKOCTI Ta TOYHOCTI perpecii 3pocTaroTh 3i
. . . 0 .

3pOCTaHHAM 00CAry craTucTHYHOl BUGIpKH (posmipy koprycy @ L, —aus. naui tabn. 1). Ile Takoxk Buss

edexry ckiHdeHHUX po3MipiB BUOipku. [loka3HHKH CTENeHs y Mallo 3aJeXarTb BiJl OJUHHIL, Y SKHX
BHUMIpPIOIOTh JIOBXHHY pEUCHHS, a BU3HAYAIOThCS IIEPEBAKHO MOBOIO: HAWOIIbIIA y TpUTaMaHHA
YKpalHCBKIi, a HaiiMeHIa — aHTIiAChKiA MOBI. OCKIIBKM IIi CTeleHi OMM3bKi IS CHOPIAHEHUX
CIIOB’ THCBKHMX MOB, SIKi MalOTh CHHTCTHYHUI XapakTep, MOMITHO BiJPi3HSIOUYHCH BiJl ¥ JUTS aHAITHYHOI 32
CBOIM XapaKTepOM aHTIIMCHKOI MOBH, TO CIIOKYCIMBHM BHUTIJISIIANO OM MPUITYHIEHHS TPO KOPEISIio
MOKa3HMKA CTEMEHs Y i3 MIpOI CHHTETHYHOCTI/aHaTiTHYHOCTI: 4eproBicTh i nmopsaku BenuuuH y (0,68;
0,651 0,58) i cripaBai MOJKHA PO3TIISAAATH K HACTIAOK 3POCTAHHS aHAJITHYHOCTI MOBH B TIOCITiJOBHOCTI
yKpaiHCbKa—pociiicbka—aHriiicbka. [IpoTe Ha miAcTaBi TUIBKM HaIMX AaHUX IO TIMOTE3Y JOBECTH
HEMOXKIHBO. 30KpeMa He BUKIIIOUEHO, 1110 TTapaMeTp y HaCIpaB/i He 3aeKUTh (a00 ctabKo 3aIeXKHTh) Bij
MOBH, aji¢ HENmpsSMO BH3HAYAEThCS PO3MIPAMH CTATHCTHYHUX BHOIPOK (KOPIYCIB), MOCIIIOBHICTh
3pOCTaHHs SKMX Taka cama. Hapernri, 3HaliieHi HaMU CTEIeH] y Ul OBXKHH PEYCHb MOMITHO MEHIII, HIK
maHi pobGir [25, 26], omepskaHi BimmoBimHO I (DIIyKTyariii JIEKCHYHOTO CIOBHHKA Ta (IyKTyallii
BIJIHOCHHX YaCTOT JIiTep B YKPATHCHKOMY, POCIHChKOMY Ta aHTIiiicbkkoMy Kopmycax (y = 1).

Tabauys 3
IMapamerpu ainiiiHoi anpoxkcumanii 3aiexnocreii Af(f) Ha BcraBkax puc. 1-3
AJISl YKPaiHCBKOT0, POCilicbKOrO i aHI1ilicbKOr0 KOPNYCIB JIiTepaTypHUX TEKCTiB
Kopnyc: Koedimient A ITokazauk Koedirient KBagpatuune
OJIMHUIIS JOBKUHU PEUEHHS CTEreHs y nerepminanii R | Bigxunenus SD
YkpaiHChbKuii:
3HAKU —0,953 0,685 0,979 0,183
JiTepu -0,951 0,687 0,980 0,177
CIloBa —0,883 0,682 0,985 0,180
Pociticekuii:
3HAKU -1,122 0,636 0,983 0,152
JiTepu -1,121 0,639 0,983 0,151
CIioBa —0,893 0,679 0,990 0,143
AHTTIHCEKH:
3HAKH -0,953 0,564 0,987 0,141
JiTepu -1,122 0,569 0,988 0,134
CIIoBa -1,320 0,601 0,992 0,131

Otmxe, Ui YKpaiHChKOT0, POCIHCHKOr0 Ta aHIIIICHKOTO KOPITYCiB MacmTadyBaHHs (a00 CKEHITiHT)
(daykTyariif 4aCTOTH PEYCHb 31 3MIHOI CEPeIHbOI YAaCTOTH BiANOBiIA€ 3akoHOBI Teiiopa 31 CTEMeHIMHU
y = 0,56+0,69. 3a3HaunMo, 1110 B OINKCI BiAMOBIAHUX SBHUII 0a30BMM MEXaHI3MOM 3POCTAaHHS HE3aJIeKHOI
3MIHHOI SIBHO UM HESBHO BBaXKarOTh 3MIHM 00CATY BUOIPKH, IO CIIYIIHO [T aOCOIIOTHUX 4acToT F, ajne He
3aCTOCOBHO JI0 HAIIOr0 BHIMAIKY BiqHOCHHX uactoT f. Ane creneHeBy 3anexHicth Af(f) yce x moxHa
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TPakTyBaTH SIK CBOEpIAHUI mposiB 3akoHy Teinopa. [JloOpe Bimomo (muB., Hampukian, [27]), 1o
CTaTUCTUKA JUuOM BHIAQJKOBHX HE3AISKHUX MOmid (y CTaTHCTHYHIH JHHTBICTHINI BHIIAAKOBICTE i
HE3aJISKHICTh MOIM — BUNAJaHHA JCSIKOrO CJIOBA, PEUCHHS MEBHOI JOBKMHH TOIIO — MEPEBAKHO CIIYTye
HYJIBOBOIO TIIIOTE3010), onucyeThest posmoaiiom ITyaccona. CKB i cepese 3Ha4eHHS I HBOTO MOB’ I3aHi

3 popmymnoro Df =\/? , TOOTO y = V4.

V Teopil CKIIQJHUX CUCTEM CKEWITiHT (uykTyaiii (4) i3 y > %2 BBaXKarOTh aHOMAJIBHUM 1 TAKHUM, IO
BKa3y€ Ha MPHCYTHICTh B3aeMOJii abo Kopensaiiii emementiB cucremu [24]. Ha momauy, dakr 2 < y<1
VIIOBUIBHIOE 3aracaHHs BiTHOCHWUX (UIYKTyalliid B TPaHHIlI BHCOKHX YaCTOT, SIKE BiIOYBAEThCS 32 3aKOHOM

Df /fp 9% %% 0 (y —1<0). [nakme Kaxyuu, 3pOCTaHHS CTENEeHs ¥ POGHTh Y4acTOTy f MPUHIMIIOBO

(GayKTyBaNbHMM IMapaMeTpoM, a B TpaHMIl npu y — 1 BOHa mepecrtae OyTH “caMoycepeaHIOBaHUM”
napameTpoM: “MakpocKoriyHe” HaONMKEHHS, Y SKOMY (IyKTyalil HEiCTOTHi, CTa€ HEMOCSHKHUM (IUB.
emmipuuni nani [25, 26]). lns nopiBHsAHHS, BimHOCHI (aykryarlii B craTucTu4Hii (isuni (Hampukiaz,
GuykTyarii KiTbKOCTI MIKPOYACTHHOK Y JIEIKOMY 00’ €Mi) 3aracaroTh 3 MOKa3HUKOM crereHs y — 1 = —V4.
Otmxe, Hallli BUCHOBKH 3arajoM IMiATBEP/UKYIOTh rimore3y [9] mpo BaxmuBicTh omucy (iykryamiii y
(bopMyOBaHHI 3aKOHOMIPHOCTEH KOMIT FOT€PHOI JHTBICTUKU (muB. po3ain 1). Lle akryanizye BUBYCHHS
MOKJIMBHUX B3a€MOIIH 1 KOPEIAIIN y MOBEMIHITI OCIIKYBAHUX CUCTEM.

4.2. Xapaxkmep cmamucmuunux poznooinie f(1)

CnpobyeMo nocnianTH, Ky aHamituaay ¢opmy mae ¢ynkiis f(1). Xoda mMu i npamroBaTiMeMo 3
HEI0 sIK 31 CTATHCTUYHHUM pO3IMOIiIOM, TOOTO i3 mudepeHIiiHo (YHKIIEI PO3MOALTY WMOBIPHOCTI,
Hajadl Bce X YHHUKaTHMEMO TepMiHa “po3mojil HWMOBIPHOCTI”, OCKUIBKM BXXHBAaHHS OCTaHHBOTO
nepe0avae MOCTY/IFOBAHHS MEBHOI aCHMIITOTHYHOI MOBEAIHKK 4acTOTH f i3 HEOOMEKEHHM 3pOCTaHHIM
00csry cratuctuuHOl BHOiIpKH (ab0 caMoi BHMiptOBaHOI BedM4YHMHH f), a TakoX iCHYBaHHS BiIMOBITHOT
rpanuiii. Ilpore HaBeneHI BHINE pe3yabTaTH Ul (UIYKTyallild 3acBiM4yIOTh, IO BIANOBiIHA MOBEMiHKA
YaCTOTH B CTATUCTUYHIN JIIHIBICTHII 3aUIIACTHCA M1 TUTAHHSAM.

3rimHo 3 3araJbHUMH MIpKyBaHHSMH aBTOpiB mpami [14], wacTora KOpOTKMX CIiB ab0 pedeHb
3pocrae 31 3pocTaHHsAM | 3a 3akoHaM#i KOMOIHATOPUKHU (30LTBIICHHS MOMXJIMBUX KOMOIHAIIN JIiTEep y CIIOBi

. N . a .
9y CIIiB y pedeHHi) 1 ToMy Mae creneHeBuid xapakrep ( f P 1%, ne a — xoncranra), a norim (mpu | > 1

abo | > I_) KUTBKICTh JIOBI'HIX CITiB 200 peueHb Pi3K0 3MEHINYEThCS 3 MIpKyBaHb 3HIDKEHHSI €EKOHOMHOCTI Ta

edextuBHOCTI KOMyHiKkaii [14]. Octanuiit ¢akrop Haiimpoctime Bupasutu sk f g exp(-bl) (ze b—
KOHCTaHTa). BpaxoBytoun o0uBa GpakTopu BOAHOYAC, OTPUMAEMO 3araibHuil Bupa3 [14]

f()pul*exp(-bl). (5)

®opmyna (5) Bimnosizae posnoxinosi I'yma (Good) — JICKPETHOMY aHAJIOrOBi BiIOMOrO ramma-

PO3IOIUTY [UTS HETTEPEPBHMUX BHITAIKOBUX 3MiHHKX (muB. [12]). Moro acuMnToTHYHA MOBEMIHKA Ha TUTSIHIT

“xBocra” (mpu | >> | aGo | ® ¥ ) excroHeHuiiina. 3asuaunmo, mo B Gopmyii (5) i B ycix momaibImx

BHpa3ax JUIs CTATUCTHYHHUX PO3MOJUIIB (irypye juiie 3HaK mporopiiiHocti “ 1", a He 3Hak “=". lle
O3HAYae, [0 MU HE BUIMMCYEMO JOBOJII TPOMI3IKMX BUPA3iB I MOCTIHHUX MHOXKHHUKIB, SIKI BU3HAYAIOTHCS

3i crammaptHOi ymoBu HopMysamHsa imoipuocti Of (I)dl =1. Lla crama HOpmyBaHHA HeicTOTHa y

npoleypi moAabuIol rpadivyHol anpoKCUMAITT eMITIPUYHHUX JaHKX 32 (OopMyIaMu Ha 3pa3ok (5).

Xoya 3 jiTepaTypH BimoMi ¥ CKIaAHINN AMCKPETHI PO3MOIUIH U IOBXKHWH pedeHsb (HalpHKias,
Bix' eMHMii GiHOoMianbHui po3monin [20]), Hagani Mu OyZeMO BUKOPUCTOBYBATH MPAKTHYHO 3pYUHIlIi Ta
AQHAIITUYHO MPOCTIII HerepepBHi QYHKIIT po3noniny. Tak, s BUIAAKY ITOBKHH CJIiB YacTO B)KHBAKOTh
npencrasienns ¢yukuii f(1) Henepepsaum noraopmansaum (lognormal) posmoainom [1]:

f (logl) pn exp[- (logl - m?/2s?], (6)
e Mi s — BignosigHo cepeane 3Hauenns i CKB mis logl . ®akTudHo 11¢ pO3moai BUIaAKOBOI 3MiHHOT,

Jorapum SIKOi OIMUCYEThCS HOPMAJILHUM PO3IOALIOM. BigoMO TakoxK, 1110 HOPMaJIbHUH 1 JOTHOPMAaJIbHUH
PO3IOIUTK BiATIOBIIAIOTH aJUTUBHOMY Ta MYJbTHILTIKATHBHOMY CTOXAaCTHYHHM TPOIIECAM.

KopucauM minxomoM 1o Hamioi MpoOJieMH € iHTepIIpeTalliss po3MoIily JTOBKHUH PEUeHb y TEKCTI
MOBOIO PO3MOITY “dYaciB O4iKyBaHHS" — 4acoBHX (4YM, LIJIKOM €KBIBAJICHTHO, MPOCTOPOBHX) IHTEPBaiB
MK JIBOMa HaCTyMHUMH oMU (1uB. [28-32]). V HamioMy BHIAAKY — Ii€ MO/ii, 0 MOJISTaloTh Y MOsIBi B
TEKCTI PO3ALIOBOr0o 3HaKy (“cCTom-cMMBONY’ — HANPHUKIAA, KPalKH), KM CHTHATi3ye MpO 3aKiHYCHHS
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pedenns. HynboBiit cratuctuuHiii rimoresi (Momemi “Mmixy” 3 JIHIBICTHYHHMH €IEMEHTaMH, 3 SKOTO
HABraJg 1 HE3aISKHUMH IIOCTIIOBHUMH CHpo0aMHM BHTATYIOTH IIi €IEMEHTH) TOAI BiAMOBiZaTHMeE
CTOXaCTUYHHU MyacCOHIBCHKHU PO3MOLT pO3AUIOBMX 3HaKiB. Yacw OUiKyBaHHS IMX 3HAKIB, TOOTO
PO3IIOJIN pedeHb 3a JOBKMUHAMH, JUIsl npomecy ITyaccoHa OMMCYIOThCS TEOMETPUYHUM po3nofinom. Horo
HeIepepBHIMA aHaIor — 1€ eKCITOHeHTIiiHui (exponential) posmomin

f()uexp(-1/1), (7)

SKHM KOPEKTHO KOPHCTYBaTHCS 3aMiCTh TeoMeTpuuyHoro mis semukux | (mpum |>>1, [>>] a6o

npuHaiiMHi | >1), TOOTO Ha XBOCTI EMIIPHYHOrO pPO3MOALTY. EKCIOHEHHIHHOMY pO3MOIIIOBI HE
NpUTaMaHHUK “ BaKKuil” XBicT, oCKiTbKH GyHKIist eXp(—]) mBuako 3aracae s Benukux |. XapakTepHoro

O3HAKOIO IHOTO PO3MOALTY 1 HOro HEeoOXiqHOM (X0ouya i HEeMOCTaTHBOK) YMOBOK € piBHicTh Dl =1, sky
aerko onepkatu 3 Qopmynu (7). TakoMy CTOXacTHYHOMY PEKHUMOBI (hOpMyBaHHS peveHb BiamoBimae
BIJICYTHICTb JKOJIHHUX “B3a€MOJINA" MK PO3IUIOBUMHU 3HaKaMu a00 MOAEb “11eaIbHOro ra3y” peueHs.
HasBuicte “B3aemoniit” y ¢dopmi “BigmITOBXYBaHHS® CTON-CHMBOJIIB O3HAYaTHME HEPIBHICTh
DI/I <1, a B rpaHuLi AacTh AETEPMiHOBAHMIi, CTPOrO NeEpioaWdHMil mpouec (OJHAKOBI JOBKMHH BCIX
pedenb i CKB DI =0). 3 inmoro 00oky, “mpuTsAraHs” CTOM-CHMBOJIB CIIPUATHME IXHbOMY IPYIyBaHHIO B
kiaacrepu (T0OTO, 3HAYHO OLMBIIOMY PO3KHUIOBI JOBKHH peueHb). SIBMINE KiIacTepu3allil JIHTBICTHUHUX

enementi (DI >l i DI/I >1), sKe me HasuBaroTh “mynscamismu” [29, 31, 32], o3HayaTHMe HaAsBHICTH
Baxkkoro xocta y posnozini f(l). Horo nepepaxno onucyroTs “po3tsarayTum” excroHeHmiiauM (Stretched
exponential) posmominom [32]

f (1) exp[(-1/1)°] (0O<b£1), (8)
a0o0 Haif3arajpHilmUM BapianToM posmnoainy BeiiOyns (Webull) [31]. Omnyckarouu, sk i BCIOIU BHIIIE,
MHOXHHK HOPMYBaHHS, OCTaHHIH PO3MOJILT PEICTABISIOTH Y BUTIISII

f() w1 expl(-111)°]. 9)
3okpema, ipu b =1 popmynu (8) i (9) 3BoaATHCs 10 ekcrioHeHMiiHOro po3noainy (7), a B rpanuii b ® 0
i3 posmoxainy BeitOyns (9) npuxomuMo 10 KOHKPETHOr'O BHIIAJKy CTeleHeBoro posmoauty [1] i3
MOKa3HUKOM cTerneHst & =1- b =1. 3aranom e cTaHIapTHHIA CTENEHEBUI PO3IOILT OMUCYIOTh BUPA30M

fypl?, (10)
Jie cTala o HeoOOB SI3KOBO JIOPIBHIOE OAMHHUIN. 3a yMOBH @ £3, 110 BUKOHYETHCS YM HE ISl BCIiX
eMIIPUYHUX JaHUX, 3 SKUMH MaroTh crpaBy gociimauku (muB. orisn [1]), i3 dopmynu (10) BurumBae
po3oixkuicte s CKB BumagkoBoi 3MiHHOI, a 3a JOCTaTHBO 3araJibHUX yMoB 2<a £3 oxepxkyemo

DI/l ® ¥ . Orxe, creneHeBuii PO3IOJIUT BIANOBIIA€ TPAHUYHOMY BHIAJIKy MAKCUMAIBHHUX MYJIbCAIIIH.
ITizcyMoByIOYM BCi PO3TIISHYTI BHIIE TEOPETUYHI MOXIUBOCTI st posnoxini f(1), Haromocumo, 1o
posmominu (5) i (7) XapaKTepu3yrOThCs IIBHIKO 3aracarouuMH XBoctamu, a posmomimu (8), (9) i (10)
MAaIOTh BCE Ba)K4l XBOCTH. XBICT K€ JIOTHOPMAIILHOTO PO3MOALTY MPUHIMIIOBO “JIETKUI” aCHMIITOTUYHO,
MpOTe Ha MPaKTuIli (32 yMOBH aHalli3y Ha CKIHYEHHHX iHTepBajgax abCIC) HOro XapakTep BH3HAYAETHCS
criBBinHomenHaM mapamerpis m i s (f(I)u | texp[- (logl - M?/2s?]): ¢dopmyna (6) nameka Bin
creneHeBol ¢yHkmii 3 & =1 abo Onu3bka 70 HeEl, SKIIO HapaMeTp S BIANOBIIHO Majuii a00 BETUKUN

(muB. [1]). SIkicHO 1€ BiAMOBimaE 3aKOHOMIPHOCTSM, OITMCAHKMM BHIIIE T BigHomenus DI / |,

Tyt 1 Hagam MU OyJeMO LIKaBUTHCS JIMIIE MOHOTOHHO CIAHMM XBOCTOM EMITIpHYHUX PO3MOALIIB
(muB. mami puc. 1-3 3a mopiBHsAHO Benukux |). CTaTHCTHYHI X MEXaHi3MH, SKi (OPMYIOTH OCHOBHY
YaCTHHY PO3MOALTIB (T. 3B. “TOJI0BY” — AUISHKY TMOPIBHSAHO ManuXx |), € nemto iHmmMu (quB. 00roBOpeHHs
¢dopmymu (5)). Tak, 31 CTATUCTHKK YaciB OU4iKyBaHHS OYKB ab0 CITIiB BUIUIMBAE, IO 3pOCTAIOUa 3aIEKHICTh
f(I) Ha mingHII TONOBH PO3MOJLTY 3yMOBIICHA “BiAIITOBXYBaHHSAM” ILUX €IEMEHTIB HA MaJUX BIJICTaHSIX

(I <1) ynacninok 3akoHiB rpamatuku abo cuHTakcucy [32]. ¥V pasi po3noiny JOBXKHUH peYeHb TEK MOXKHA

TOBOPHUTH TIPO CBOEPITHE “ BIAIITOBXYBaHHS" , SIKE CTOCYEThCS PO3ILIOBUX 3HAKIB B 00nacTsx | <l il<l.
dakTUYHO 1Ie BIANOBIZa€ Majiii IMOBIPHOCTI HAATO KOPOTKHMX pedeHb. Hapemri, HaHOLIbII
HU3bKOYACTOTHY YaCTHHY XBOCTa po3moniny (Hampukiaa, Touku Ha puc. 1-3 mpu |, > 500 ciiB) Tex
MOXHA BIIKUHYTH, OCKLTBKH Ha Hill JIOMIHYIOTh TIOMIJIKH OIU(PPYBaHHS TEKCTOBUX JTaHUX.
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SIk BUIHO 3 TaOI. 2, BiIHOCHI iHTepTekcTyanbHi (aykryarii Dl /| amst kopmyciB ycix TppoX MOB
3aiimaroTh miana3zon 0,33+0,45. fkicHo Iie BiANOBijae MPOMDKHOMY PEKHMOBI MDK JIETEPMIHOBAHHMM 1
CTOXAaCTHYHHUM XapakTepaMu (hOpMyBaHHS IOBXKHH pPEUCHb, KU NaNeKUil BiJl PEKUMY KilacTepHU3allii.

LlikaBo mopiBHATH 1ii aHi 3 iHTpaTekcTyanbHumu ganumu Dl /1. [{nsa dynkuiit f(l), nputamanHux pisHUM
TEKCTaM 3 YKPailHCBKOro Kopmycy, Iie BimgHomieHHs 3MmiHroeTbes Bim 0,05 no 3,52, dopmyroum aeskwuii

crarnctiuamii posnoxin P(DI/1) i3 cepennim 3uauennsm DI/l » 0,71 i CKB 0,25. Cepenwiii inTpa-
tekcryanbhnii mapamerp (Dl /1 )iga» 0,7 NOMITHO Ginblumii, aHDK HOro iHTEPTEKCTYalbHMIl aHAIOr
(D1 )inter » 0,4. Tomy dynkuii f(I) 1ms okpeMuX TEKCTIB SIKICHO HE HAJTO BiPI3HSIIOTHCS O BiIOBITHUX

byukuin s kopoyciB (B 00ox Bumagakax maemo DI/l < 1), ame iXx MokHA BBaKaTH OJMIKYMMHU [0
eKCIoHeHIiiHoro posnoainy (7).

oLk 2 4
q—g 00
0.001
i
logl
0.00001 CEDDO o o v
0 200 | 400 600

w

a o
Puc. 4. 3anexcnocmi wvacmomu peuens fW 610 IXHbOI 006IHCUHU |W, BUPAdICEHOT KIILKICIIO CJ1i8, OISl 6CbO20
YKpaincwvko2o kopnycy (a) i mexemy pomany V. Camuyxa * Boauns” (6) y nanienocapugpmiunomy macumaoi.
Ha ecmaskax — ionosioni sanexcnocmi log T, eio logl,,, npeocmasneni 6 noosiiinomy nozapugmiurnomy

(kpusa 1) i nanienoeapugpmivnomy (kpusa 2) macwmabax. [LlImpuxosani npsami 1inii 6i0nogioaroms HiHilHil
anpokcumayii' y 6i0no8ioHUX 0lanazonax no ocsx abcyuc

Puc. 4, a imocTpye 3acTocyBaHHs MPOCTUX TpadivHUX METOMIB 0 armpokcumaitii 3aaexHocTi fu(lw)
JUIsL YKpalHChKOTO KOpIyCy, a s MOpiBHsAHHsA puc. 4, 6 BimoOpaxae sanexnocti fu(ly) y pisHux
MaciTabax Jjisi OTHOTO 3 TEKCTIB YKpaiHChKOro Kopmycy — pomany Y. Camuyka “Bonunp”, mist skoro

maemo DI/l »0,9. Tyr Macmrabu mo ocsx abCLMC i OPAMHAT MiZiGpaHO Tak, abGM JiHEapU3yBaTH
3anexHocti (6)—(8). Hanpuknazn, sikiio gopmyna (7) mobpe omucye emmipuyHi aHi, TO OIEPKUAMO MPIMY
niHiro B koopaunarax | ilogf; skimo dopmyna (8) nobpe omnrcye emmipuyHi JaHi, TO BOHU Maju OU JIATaTH
Ha mpsMy JiHito B koopaunatax logl i log(logf) i T. in.

Jlinii 1 1 2 Ha BcTaBKax BiINOBIJAIOTH JIOTHOPMAJBLHOMY Ta PO3TATHYTOMY EKCIIOHEHIIIHHOMY
posmoinam. Hafikpamia anpokcuMmariiss 3a ¢opmynoro (6) ommcyerscs mapamerpamu R =0,992 s
koprycy i 0,985 mis TekcTy, X04a Bi3yalbHO AKICTh il BUTJISAAAE UM He HaMriprine (quB. aiHil 1 Ha BCTaBKax
puc. 4). Ha nomaTok, 151 anpokcumMartis gae KoeillieHTH HaXMITy, sKi BiIIOBIAal0Th crenensm ¢ = 2,41 2,1
oins logl mist koprycy Ta TeKCTy, 3aMicTh ovikyBaHoro € = 2 (muB. hopmy:y (6)). MoxiuBo, jero Kpaiia
CHTYyallisf 3 almpOKCHMAIl€0 JaHux 3a ¢opmynoro (8): Tyr maemo R =0,995, b » 0,54 nias xoprycy Ta
R =0,986, b = 0,45 s Tekcry (auB. niHii 2 Ha BcTaBkax puc. 4). Hapemri, ekcrioneHIiinuit posnouin (7)
Ha pHc. 4 Ieo BUTpae 3a Jiara30HoM 3aCTOCOBHOCTI 1, 4aCTKOBO, 3a sikicTio anpokcumartii (R = 0,993 mis
koprycy i 0,991 st Tekcty). 3a3Haunmo, 1o “monuili” Ha puc. 46 IS TEKCTY BiAMOBIAaI0Th aOCOTIOTHUM
gacrotaM F,=12,... i € BusiBoM edexry cKiHUeHHHX po3MipiB. 3anexHnocreit fy(l) y nmoasiiinomy nora-
pudmiuHOMy MaciiTabi, sIKi BinmoBigawTh cremeHeBomy posmoninoBi (10), He HaBeneHo Ha puc. 4.
Emmipuuni 3anexnocti logfy, Bin [0g| BusBISIFOTE MOMITHY KpUBH3HY, KOSDIIlIEHTH AeTEpMIHAIIT TYT 4u
He Haitamxkui (R » 0,97 a6o 0,98), a oneprkani crerneHi HenpapaonoaioHo Beuki (& » 5,4 s kopmycy Ta
a » 3,0 nis Tekery). Hapewrri, st posnoginis I'yaa i Beit6yns (nus. popmymu (5) i (9)) nmpocri rpadiuni
METO/IM alPOKCHMAIIi] 3a[IPOITOHYBATH BasKKO.
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JlaHi, AKICHO CXOKi Ha AaHi puc. 4, a, oaepsKaHo I iHIMX KopryciB (auB. puc. 1-3), a Takox st
IHIIKUX TEKCTiB. 30KpeMa, ISl aHTHCHKOr0 KOPITyCy SIKICTh ampokcuMailii 3a ¢popmynamu (6)—8) mermo
Hwk4ya. OTKe, Ha MiJcTaBi NPOCTHUX TpadivHUX MMAXOMIB Ba)XKO OJHO3HAYHO OOpaTH aHANITHYHY
dbopmyy, ska OM sIKHAMKpalle ONMCyBaja BCI EKCIEpUMEHTH. MOXKIMBO, 3a CIHaJaHHSAM SKOCTI
anmpoKCUMaIll I1¢ eKCIOHEHI[IHHUIN, PO3TATHYTHH CKCIIOHEHIIMHMK a00 JOrHOPMaJbHHHM pPO3IOILIH.

JlonatkoBi MipkyBaHHS mpo TumoBi BenuunHu DI/ | <1 6inblue CXHIAIOTH 10 BHCHOBKY TIPO
CKCIIOHCHI[ITHUI, a HE PO3TATHYTHH EKCIIOHCHLIMHUN PO3MOJLI, XBICT SIKOr0 BaKuWid. 3a3HAYMMO, IO
TICHO TOB’sSI3aHUI 3 EKCMOHEHIIMHUM TamMMa-po3noain takox aodpe (R =0,992) onucyBar 3aiexHOCTI
fw(l) 11 HeBeNMMKOro KOpIyCy aHTTIHCHKUX TEKCTIB y podoTi [14].

3HavyHa MmMpHHA cTaTucTHYHOro posmoxaity f(I) meskoro MiHTBICTUYHOrO eneMeHTa B TEKCTI,

noMinyBaHHs mapamerpa DI Hax | 1 HasIBHICTB BaXKKOTO XBOCTa PO3MOLTY, SIKi TOPODKYIOTh MyJIbCallii,
3YMOBJICHI 3HAYHOIO IHTPATEKCTYaJIbHOK HEOJHOPIMHICTIO BXOJKCHHS IIbOr0 €JIeMEHTa B TEKCT Ta HOro
KJIACTEpHU3aIli€I0 Ha OKPEMHX JAUIHKAaX TeKCTy. Bcei 1l sSBUIA CHTHAIIZYIOTh NP0 JESKY CEMaHTHKY, SKY
MEPEHOCHUTD JIHTBICTHYHUN efleMeHT. Hanmpukiaa, po3moninyg 4aciB ouikyBaHHS €IEMEHTIB HHKUMX PIBHIB
(miTep) abo (yHKIIOHANBHUX CIiB, SKMM Opakye CEMaHTHKH, HE BHSBJIAIOTH BAKKMX XBOCTIB 1 q00pe
OIUCYIOTBCS EKCIOHEHIIIHHOI (YHKIIEI0; KIACTEPU3YIOTHCS JIMINE KIIIOYOBI CJI0Ba, SIKI BHU3HAYAKOTh
CEeMaHTUYHE HaBaHTaKeHHS TeKcTy [32—34]. OTke, 3a sIBUIIEM IyJbCalliii TOBUHHA CTOSTH HASIBHICTD i
BRKJIMBICTh CEMaHTUYHOI CKJIanoBOi. OCKUIbKHM JOBKHHY CJIOBA BaXKKO OE3IMOCEPEIHBO OB’ A3aTH 3 HOro
3micTom !, Ma@yTh, MapHO OUiKyBaTH IyJIbCAIH PO3MONINY CIIiB 3a JOBKHHOW. Lle MiATBEpIKYIOTH i
emmipuuni naxi [12, 14]. MipkyBaHHS PO MyJIbcallil po3moaily pedueHb 3a JOBKHHOK 3arajioM CXOXi, a
TOMY i rirmoresa Mmpo BiACYTHICTh Bakkoro xBocta posmnoniny f(I) Tex cnymmna. 3 iHmoro 0oky, mepexin
BiJ TPYIH KOPOTKHUX JI0 TPYIHU JOBTUX pEUeHb HA PI3HUX JUISTHKAX TEKCTY MOXKHA HEMpsiMO TIOB’ I3yBaTH 3
MEepexo/IoOM BiJi PO3MOBHHUX JI0 OIMMHCOBHUX a00 OLTBII OQiiHHUX (QparMeHTIB TEKCTY, @ TOMY CEMaHTHYHY
CKJIQJIOBY 1 BIJTMOBIMHY KJIaCTEPU3AII0 CTON-CHMBOJIB Y TEKCTI HE BUKIIOYCHO (IMB. TAKOX MPUMITKY).
OTxe, 3arajibHi JIIHTBICTHYHI MIpKYBaHHs, Ha JKaJib, HE € HACTUILKH OJHO3HAYHUMHU Ta Oe3TepEeUHUMU, aOU
MiITBEPIUTH YW 3alEPEYMTH CTATUCTUYHE SBUIIE iCHYBaHHs Bakkoro xocta Qynkmii f(l). Hamri nani
MiATBEPPKYIOTH MBHIIIE popMy XBOCTA, OIU3BKY J0 €KCITOH CHITIHOI.

Hapernri, moHATTS po3MOUTY 4aciB O4iKyBaHHSI CTOII-CUMBOJIIB 1 MOXKJIMBA KJIaCTepPHU3allis OCTaHHIX
MarTh Oe3mocepenHiit 3micT nume s iHTpatekcTyanbuux posnoaitis f(l). ¥V pasi inTeprexcryanbHUX
xapakrepuctik kopmyciB mani f(I) a1 okpeMux TEKCTIB YCEpEOHIOIOTHCS 3a KOPIYCOM, IPUUOMY
CTATHCTHYHI HACIIIKH TaKOrO YCEPEJHCHHS 1 BIAMOBIIHOTO CIOTBOPEHHs MmovyatkoBuX posmozitis f(l)
3arajloM He oueBHIHI. IHakime, mig Yac mepexomy Bim iHTparekcryanbHoi ¢yHkiii f(I) mo
IHTpaTEeKCTYaIbHOI JIONATKOBO BiOYBA€ThCS JESKUN CTOXACTHYHUI TpOIleC, XapakTep 1 mpupojaa sIKOro
JOCTEMEHHO HE BifioMi. I3 HAIMX JaHMX BUIUIMBAE, 1110, HE3BAXKAlOUM Ha MOPIBHSIHO HE3HAUYHI KUIbKICHI
BIZIMIHHOCTI IMX JABOX THMIB po3moniniB, ¢yukuii f(I) mns xopmyciB yce »x Outbln BimmaieHi Bix
CKCIIOHEHI[IIIHOT, TaK IO IXHI XBOCTH Je€HI0 Jerim. MOXIHBO, II€ HACII0K BIUIMBY JMAESKOIO
JIETepMiHOBAHOTO TIEPIOAMYHOTO MPOIIECy.

5. 3aki104Hi 3ayBaKeHHsI TAa BUCHOBKHU

Omxe, B miit pobori Bepie gocmimkerno posmoxiau f(l) vacror pedens 3a iIXHBOIO JOBKHHOKO IS
BEJIIMKUX YKPATHCHKOTO, POCIHCHKOr'0 Ta aHTIMIHCHKOTO KOpIyciB. BUsIBIGHO OyKe iCTOTHY acHMETpito
¢yukmiii () BimHocHo 3HaueHHs | i3 MakcHManbHOK YacToTO0. OOrOBOPEHO MOKIHMBI MPHUHHH
3HalieHnx HeperymspHocreit Ha kpuBux f(l). 3'scoBaHo cepeaHi MOBKHHU peueHb B OAMHHUINIX 3HAKIB,
mitep 1 cmiB. BcraHoBneHo, 1mo B TepMiHaxX pedeHHS SK Mipwia iH(GOpPMATHBHOCTI KOMYHIKamii
iH(OopMaIiiiHa EMHICTh YKpaiHCHKOT'O PEUCHHS JICIIO BHIIA 32 BiIOBIIHI BEIMYHHU JIJIsl aHTIIICHKOTO 200
POCIHCHKOT0 pedeHb, HE3aJISKHO BiJl OJJMHHUIb BUMIPIOBAHb IOBXKUHH PEUCHHSI.

O6roBopeno MoIMBI aHaiTHuHi Gpopmu posnoainis f(l) st kopmyciB i OKpeMHX TEKCTIB, a TAKOXK
3po0JieHO crpo0y BCTAHOBHUTHU BIiNOBINHI MapaMeTpH 3a METojaMu TpadidHol JIHIHHOT anmpokcuMariii.

! V3aram xaxyuan, ue nuTaHHs notpebye AOKIajHimoro BuBdueHHs (auB. mpamo [21]). Tak, nexcuka
PO3MOBHOI aHTJICHKOI MOBH Ta JIiaJIOTiB MEPEBaYKHO KOPOTKA, a B TEKCTaX, HANPHUKJIAJI, HAYKOBOTO CTHIIIO YacTillle
TPAIUISIOTHCS JIOBIII CJIOBA JIATHHCHKOTO MOXO/DKEHHS. BiaNOBifHO, MEpexooBi BiJl MEPIIOro J0 APYroro CTHIIIO,
MalOyTh, MOXKE BIJIIOBIIATH JiesKa CEMaHTHKa, 10 3aJIMIIAE MUTAaHHS MOXIIUBOCTI ITOSIBU BaYKKOT'O XBOCTa PO3IIOILITY
CJIiB 32 JIOBXKHMHOIO BIJIKPUTHUM.
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ITokazano, mo xBoctu ¢yukiiit f(l) 3am0BiIEHO OMKMCYIOTBCSA EKCIIOHEHIIMHUM, PO3TATHYTHM
CKCIIOHEHI[IHHMM a00 JIOTHOPMaJIbHUM PO3MOAUIAMH. 3a MiIXOAOM JO JOBXKHH pEYCHb SK 4YaciB
OYIKyBaHHSI MDK TIOCHIJIOBHHMH PO3UJIOBUMH 3HAaKaMH, SKI CHTHAJi3ylOTh 3aBEpUICHHS PEYCHHS,
MOKa3aHo, M0 eKCIOHeHIIiHHa a00 O1mM3bKi 10 Hel QYHKIIT y3ro/UKYIOThCS 31 CTOXaCTHYHHM XapaKTepoM
JIOBKUHH PEYCHb, (haKTOM BIJICYTHOCTI BasKKoro xBocta posmoniniB f(l) i oOMexeHOow ceMaHTHKOIO, sKa
CTOITh 3a JIOBKMHOIO PEUEHHS.

JloBemeHo, 110 3aIeKHICTh GuyKTyarii gvactot Df pedeHsp pisHHX IOBKHH BiJ CEpEIHIX 3HAYEHD

i€l yacrot f BU3HAaYaeThCs cTemeHeBMM 3aKoHOM Teiopa. BimMiHHOCTI BiAMOBIIHUX CTEMEHIB y JUISA
YKpaiHChKOi, pPOCIHCHKOI Ta aHITHCHKOI MOB MOXKE OYyTH 3yMOBJIEHA PI3HUMH TO3UIIISIMA ITUX MOB Ha
MIKaJi CHHTETHYHICTh/aHATITHIHICTh, XOYa HE BHUKIIOUEHO MPOCTIIIE MOACHEHHS IMX BiAMIHHOCTEH SK
HACIHKY e(eKTy CKiHUEHHHX PO3MIpiB CTaTUCTUYHOI BUOIpKU. BiqMIHHICTD 3HAWJEHMX HAMH BEIWYHH
v = 0,56+0,69 Bin K1acHYHOTO 3HAYCHHS Y2 BKa3ye HAa aHOMAJILHUN CKEHIIHT (IIYKTYaIliid, BIIXUICHHS Bij
CTOXaCTUYHOTO ITyaCCOHIBCHKOTO Tporecy (OopMyBaHHS [OBXHH PEUEHb Y TEKCTaX 1 MPUCYTHICTh
B3a€EMOIiH a00 KOpENALil eTEeMEHTIB y WX CKIAIHMX JIIHIBICTUYHUX CUCTEMax.

BusiBieHi Ham# 3HauHi BiTHOCHI (paykTyamii yacTtoT i 3Ha4yHi BigHOCHI 3Minu Dl / | CepeaHbOiI
JIOBYKUHU PEUCHHs, AKi HaOnmxkaroThes 10 40 % Malike HE3aJIeKHO BiJl MOBH, IIATBEPIXKYIOTh BaXKJIUBICTD
1 IPUHIIMTIOBICTh ypaxyBaHHs (UIYKTyalliiHUX SBUI Y CTATHCTUYHIN JiHTBicTHII. HaBiTh SIKOW CKEWIiHT
¢aykryauiii 0y HopMansHuUM (y = '), 3a dopmynoro (4) i Hammmu naHuMu i napamerpa A (A~ 1)
OIEPIKYEMO, IO BiHOCHA (IIYKTyallis HAATO MOBIIRHO CTAHOBHTH 3i 3pocranusMm f, abm MokHa Oys10
OpHUiATH 10 HafdilHoi “makpockomiunoi” rpanwmi: Af/f cranoButh He Memme 7 % HaBITH IS TaKuX
BHCOKHX BITHOCHHX YacTOT, siki HemocsokHi Ha mpaktuil (f ~ 0,5). A mpu y = 0,6 omepixyemo Af/f ~ 12 %,
IO HISIK HE MOXKHA BBAXKaTH HEXTIBHO MaJIO BeMMUHWHOW. OTKe, 1 BIACYTHICTD B3aEMOIIN YK KOPEIALiN y
JIHTBICTHYHIA CHCTEMI HE TapaHTye cTabLIBHOTO MaKpoycepeqHeHHs 1i XxapakrepucTuk. Ha Hamy mymKy,
1le MOB'sA3aHO 3 TPUHIMIIOBO “ME30CKOMIYHUM” XapakTepoM JIHTBICTHYHHX CHCTEM: HaBiTh y pasi
nopisasHo Benukux Tekctis (L ~ 10°) a6o xopmycis (L ~10%) mi cicremu Ge3HafiiiHO Maji MOPIBHSHO 3
THITOBMMH MaKpOCKOIIYHAMH CHCTEMAMH B CTATHCTHUHIM (i3ui, ski MOxKyTh MicTuti ~ 10% a6o icroTHO
OutbIIe yacTUHOK. OTXKe, IS ME30CKOMIYHUX JIHTBICTUYHUX CHCTEM MPUHIIMIIOBO HE MOXKHA MO30yTHCS
BIUTMBY (PIYKTYyaIiifHIX SBHILL.

Onwcani BUIIE OI[IHKK aHATITHYHOI (POPMHU CTATHCTHYHHUX PO3IOJLTIB JOBXKHH peueHb Ha MiJCcTaBi
TiHIAHOT anmpokcuMalii i3 3amydeHHsIM rpadiuyHuX JaHWX Majd IIBUAIIC SKiCHWHA Xapaktep. [lomambiina
poboTa B IIbOMY HampsMi nepeadayae BUKOPUCTAHHS CKIIATHUX 1 TPYJOMICTKHX, ajie CTPOTUX IIAXOIB 110
HeminiiHoT anpokcumartii ganux f(l) (muB. Takox [1, 35]). Binbiie Toro, Ham pe3yibTaTd MEPEKOHYIOTh,
IO anmpoKcHMallisi 000B’ I3KOBO MOBHHHA OYTH 3Ba)KEHOIO. 3 ypaxyBaHHSM BEIWYMHU (QIYKTyallili Barosi

.. . -1 R
KoeilieHTH W eKCIIEPUMEHTAIBHUX TOYOK 1JIst 9acToTu f Moxkua obpatu y Burasmi W~ Df 7% ~ 79,

Kpim Toro, 3 miteparypu Bimomo [31, 33], mo BUSBaMH KOpENALii €IEMEHTIB Yy JIIHIBICTHYHIN
CHICTEMI € He JIMIIE KJacTepu3allis Ta BaKKi XBOCTH PO3IMOJALTY IIHX EIEMEHTIB, ane i edekT “mam’ i’ y
MOCIITOBHOCTI BIAMOBIIHUX 4YaciB odikyBaHHs. OCTaHHIH aHaNI3yIOTh 32 METOAaMH (QUIYKTYalliiiHOTO
aHaizy, 1o 0a3yrThCs Ha MiaAXoi “paHaoMHuX nporyiasHok” (aus. [19, 36]). ToMmy iHIIMM TpeaMeToM
moJabIIol poOoTH BOAYAEMO JOCIIPKEHHS JOBIOCSYKHUX KOPEJIALIN y PO3MOALIAX JOBKHH PEUCHb IS
TEKCTIB 1 KOPIYCIB.
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