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COMPUTER SIMULATION EXPERIMENTS IN PHONETICS AND PHONOLOGY
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Abstract. Speech is a continuous, highly variable acoustic signal that is perceived as a sequence
of sounds and words. Phonetics and phonology are concerned with the production of these units in the
human articulatory apparatus, their properties as acoustic phenomena and perception, as well as with
the speech units used in a given language and their possible combinations. Experimental phonetics and
laboratory phonology use corpora with large numbers of speech recordings. Alternatively, certain types
of phenomena are studied specifically with humans in a laboratory setting. The paper deals with
computer simulation experiments as a “third kind” approach to phonetics and phonology. Their content
emphasizes the broader context of simulation technology in the process of linguistic studies of human
speech. Computer simulation experiments offer the highest degree of control over data. In this article,
we discuss the effectiveness of these experiments in phonetics and phonology.
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predict 'y y  predicr

lelarn lelam A le%u'n lFarn

Lm0 1.: 393HY39gd0L bgadgb@ o300l Fodmomdds-LoBL3MOL bEGMOGJR00L 3M0bi3030L
0NLEMS305 LOdMEIHO M6I0Y3OMIOL JoEYMIJdT0.

Juobmmbo 50b0dbogl, MM godmmddo-LoBEZMOL LEHMIEIFOOL 130MOGIJLMds SGOL O,
60d 030 99HEbMBS ,,00b5399900L50MMBYME 5©JdoE TobIBOSMYOEIGOL s 9 5TIMS
LEHOGHOLGH0ZMNG 3079090, OMIWGd0E 299Mm0Ygbgds 3MMYbMBOMYOOLIL ox8IbYdMEO
LAOSGJR0gd0m*. (Xanthos, 2003: 178).

053600379600 bgadgbGoEos gb 3oL bYAdgbEIEO0L LEBHMGHIR00L 0I3egIYbE 30,
G390 91939 9moEegl INOBMWMA0H 3033mbgbEAL MgowwmMo Lgadab@os@m®mol dogem
§o00mgdmeo BgydgbEoEoobl ,,olsgodloMgdws™. (L. 2).

+A? Y ~Ar AL
t 1 i

HHHHHHHHHHHH

L9000 2. 0536MLEH03MM0 LYadgbEoB™M®MgdoL bdgdo@ MO OWMLEHMOEO0S:
36OH0DMb M0 bsBgdo oMo gbls dmbsigdoms 156309 93¢Mmdol ™ol 0gMdls
192a39630L LEBOZIMYGdO.

b0l oby30m 35M539BMO At ME®Ol dgLlsdsdolo ymggwro dmdgzbm gsbxmol
356599 BHOML, O®MIYE0E 299M0Yygbgds Fgxi3oligdolsmzol.

LoGY3900lL  9ME6MBOL  BEBHMIGHYRO0L  FMEIEGOO  JOOEOOMNWOI® (30 MdID
obfagermb 89(hY39@wgdol bgadgbdgdol 0b6396¢sM0 (Bspy. LoGyzgdol wgdlogs) @s J39ws
©mboll  99@Y39wgdol  LEGH®OJmbol  gogmxs 53  06396GM0L  Fobss@bol  sdmiEbmdols
bog3mAdz9wby. 00 JgBOM©30m, GMIgEos 1YRIIBEHIL  FoMmdmagbol g  MbyHgs
399999090, LosE I93MYdS 9MHMO (36MdOo BYydgbBo (5649 Lo@EYyzs) 0fygds 999w90.
B399 gd6m03, MEbmdo 993Y39wgdol dmbs3zgomgdo 36mdow Lgadgb@gdl dm®mol gds@gds
OMQMO3 sboero LoEYyzgdo wagdbozmbdo.

39609BgBHol s Lbggdol doge, Fo@mdmygbowos 3mabodmcs  ImEH03009dw0
192396@s300l Igmmo Labgwfimgdoo PARSER. gl 89000 45639m©90000 545¢00d9dl
dgfmboen  gmbgd®moz  gdbogol  (,,90Jdol  BMOToMYdSC)  2obdBHI0(3900L  3MMEgLYdOL
99939mdom. gmzge LosxzgbMHbg 153093060390 sbseoBo bmGmE0gwEgds 99dmbgzgzomo
50ddol  s©gdom dgyzsboro Imbs3gdms B53500sb. 50ddol  BMMToMmYdIOLIZOL  sbogro
9699930 9d9BHg0s gdlozmbl PS Lafiyobo Hmboom. (Perruchet & Vinter, 2019: 246-263).
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3MW3mGYMHds s Ub3zgdds, 99odmdsgzgl  ds09LboL  LHogwrgdsby oxmdbgd o
30G06M9390 LoEY3900L 5IMEEMBOL LEHMOG IOl FMEIEgdo d9¢Y39egdol bYadgb@ozool
L593Adz39wBY. Fom0 sHBMOm Fgbodem LoEY39gdoL MomMmgbmds g bBrwmsgzos Bydoldoge
0mbgdM0g  9bsdo.  Foo0mo©, d509LOL  Lolfogwm  BsOBMIo  dMTomds  JreolbIMBL

MBobOem 9Jbogsl, gmbydgdol (56 FoME3EgdoL) MomEgbmds 30 9sMgdom JzoMgs.
(Goldwater et al., 2009: 44).

9Jb3960096¢0: 3dozo 33¢ol 3nM3Migdo

3ob30bosgm  9Ju3gM0dgbBHL, GMmIgwois 0ygbgdl bgarmgbmMs sagdMe  Lafgol
dmbs39090L, MHMIgdog Imoblgbogds GMymOE dvdogo 33Ol  3MM3MLYdo. obobo
39496005 0doLom30l, MM 255030l 19RdgbGHIE0s s MBEOWE39WYML BoboMagdwMm
06x3mMds30s.  dobo  oBsbos  1YAdgbEsEool  TgMEOL  FosBMYds  3MbGHOME MOS0
9mbs399900L  306m09d3do.  Lofiyobo  9bd0dg3em™Mds  FomBmygbowos gdudg®odgb@gdols
RoMyqddo. (Duran et al, 2020: 133-168).

39%Y300900L  BYadgbEoEool 3MMdYTs BMMTSMEMmSE 2oBOLIBOZMYDS, OMAME3:
903980900 06¢H9M35¢ol X 19adgb@ogos s00ob L, LsBEamgdol Loa™®dol Msb30dEgzMMd.:

0<t;<t;<<t,<l,,n>1 (5)

59 09HY39gds 96 M0l FoMImgbowo ©oblMgGHwo BdBom. obyzoLE Mo
LOOYIGNO>  d¥DZooLfjobgdos  EIZIIwo  bEIAY3IW™  JHMIILIBOLMZOL
(06@gM35wo X) b dgblogMgdolmgol. 53 ULgadgb@do FoMdmoygbowo gdudg@odgb@gdols
90D5b605 490Mm03300ML, M) OMYMEO Fgodegds 2o60LsBOIOML 1YadgbGHMMo LEOWIGHME
30bBHOMEOL 3509dg. b M0l BMBITIBEGHMOO 3OMdEGTs, OHMIJOE 1530I30MZIWSP
MBS goshygl gbol gMBg30LsL.

39000 > 356bMOE0gmYds

192396@o300L 93L3gM0B96E 0 FIBbMOE0gWgdMMOos s TglcrEgdMEos 3MIMYEMST
OO Mb3gwymazsdo“ MATLAB”.

9L 899mbgzg30m 296960000 MWo 3MH3Md0 HoMmImgbowos, MmameE dgblogemgdols
05680809300 ds  3mb3MEMmo  9Ju3gmH0TgbGHOL  583980LsM30L.  9Ju3gMH0TI6EHOLIZ0L
LEOHYETYBHO:10560  06@ M350 X 04dbgds Lodobby LgadgbBH By oyMHbMdOm, MrMIgos
53Lg0L ol 5T5EH GO0 F9dH39300 39JGMMGO00 BsMBMYdIOL LESbIOEH™MW Loy™Mdgdwy.
RbJgos createProbe {o69mgdbols sligo LOWMEBGE G056 0BG M3,

alo3LgdoL BMIgdOL Momgbmds dm393meo dgblogMgdol sbdodw)zMMdOLMZ0L s
063935000  godmomzgds gmbdgoom  getSimilarity. 9 BMbJ30M00  IBYHPOWwos C
36OHMyM53 2509830 5 BsOHM0s HMYME 3 d0bsmo mex gsoewo MATLAB-3o.

MATLAB-0ob 0b6@963390b0 500l gmbdios mexFunction. 0oy0 00gdL boHgol dmbozgdgdl

39039000 13MH033H00D, 0fygdl BoJBHMOM0Z FodMmM3WgdL s 5ROl Fg9agdl. C-do
abaoglgool  g3mbdgool  AobbmGME09wgds  Asdmmzmomo  OPENMP26-ob  459mygbgdom,

3505 YO0 899353900l bTwYSeEgdSL 0deng3s.

99b396M0896&30  F93Y39wgdoL  MYoIMHo  dMbs3EGOOL  49dMmYgbgdoLLl, 3M3MLOL
939000@9g3MMmd5ms  1dgBHgbmds 96O ML dmEgdo  0b@gM3seol  Absgbo s
06@0GH0M553 96 5™OL gbsdsdolo dobo Lgadgb@sgoolmgol.
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y39ws 9Ju396H0d96EH0L gl gdolomzol sg9gdmE0s B0 0bEIMZ5e0 s sboero
39bL0gMH9BOL M5630IEIZOMDs. “BgEols LEbIoMOL (393LEGIWWMO 3M9BoE0gbEOL” (MFCC)'!
393mbobmads  9839JBHMM0  3oMm9dolL  LobdoMoo 500 3, 9s8moygbgds  dgBYzgegdols
9mb5399900L oLETORZMH, 356M539GMYd0 s©gdos POLISH BOSS CORPUS 89@y39wgdol
9mb5(3999000096 .

53365, (obsdgdsmg Bsdmmdo 0derggzs 39ML3YJGH039L dMTogzoeo dwdsmdolsm3zols
RmbyB03oLs  ©5  Bmbmwmyosdo.  3mI3oBHgeHwo  Lodwwsgom®do  gdudgmodgb@gdo
9900l 250M33¢930Ls s 303MmMgHIOoL  BHJLBHOMGOOL  LoFMOogdl  0derggzs. od
99b3960996G9dL  Fgdeosm  FodsB™mb  gd3oMowws  dofizmdger  396mdgbgdl.
93393560, MmIgwoi 99009995390 3mB30BHYOMEo  BodWwszoe  9dudge0dgbGL
393Y39w9gd0bs s 960l FgLabfages, Mbs 0EbMdEIL 00 FowsY39G0wgd9gdl, HMAWYOLSE3
bgrm3bmMo 06GggdBHobs s 3964s6mMmo Lfogergdol m®mImassm gawbg dgBo bbol
330935 3300535DMBL.

300m @S 3waBho  gobobowsggb  DIVA  dmgerl  (00056)0009¢0909d0
5O GH03MWGMMGO0L Lobds®9gddo) o d93Y39egdol dgdgbols @s Fomdmgdols gMm-gMm

50M0bgw LOFMWHEOL s 50606396, MM gl ,,9MMOsBY MOOYD MO0 IMEYLGOO™
980996905 353500390 ©39BYOL 537BAOINO0 ©d SOGOINWIFOYOO  FgHY3gwgdob
dmbs399900L Fomdmagbols Gqlobgd. (Kello & Plaut, 2004: 2356). obobo 933039096, ™I
§o00m©a 9600 808g3mMmdoL 19YadgbEosgool doymds dgodergds d9dmfdgl bgwrmabme
dmbs39990%Bg 99HY39wgdol  dbgoglo ™30L9d9d0m, GMYMEOOESS Fgdmbggzomo  bdsmeo,
639003 HoMIMo bl 30060310l 529899 gdsl 396gMEMgd0m0o BLgzEMLgyTgbEJd0m.

fo00m©a9bowo bdmgsbms ©oxamx9d0l 9dudgmodgb@ol dggaqdo 5B39690L, ™A
Bmbg3H03Me 1939963 Jddo  3MIME0IMES30MM0  0BbFMEOTo30s  J9bMZLYdMEos  dmM
9obdogmBy. gl sL3zb6s 3B0d3zbgerM3z560s JNE0sbo sbd0dEgzMMmdomo  1YAdgb@szool
dopmdolom30U.

XMbLMbOL 3309359 (Johnson., 1997: 107) sB3965 8 LMo 3mbEGJuEHWOO 0bRMMT5i300
5MLYdMBL IM535LO B0 LOEGHY3900L Lofyol oM Egewgddo.

50239650, BMb9gEH035 s Fmbmermyos Mbos 4obobowgdMEIL, OHMYMOE s©ddols s
0o60mgdoll (335 gds@MdOL  sbgMa3s  gbol  ImABTsMGOgIms  4obLbgs39dYo
06003000995¢ G0 13090900 odMm.

65000965053, 965 MOl MZ30MMYI60DYdME0 B9bMIgho, HMIgEos oblsbogMgdmeos
500590560l 5bsmym® 330680, gl 35653690 FMToMBL  YOMEMGBOE  35MOENGEIYEIS,
Sb0bgOMbMo s SBME0sE0IMS®. 5F0EMI 9bol s©FgMOLIL JoBIBTYHmbowos MgswmEmo
6oEb3gd0ls o  gbgdol  go8myggbgds, Bozwo®  sEBdSMMOYBOLY,  Moms  B0300M
95oLEGHOO J9IYA0.

' (MFCC - 35900996935 bdob b3gdd@«yero 3sbsbosmgdegdol Fo®@dmbobgbaw obg, ®md 35G5©
3995396905 0564960 Logergdol  bbgoolbgs  sdmEsbgdl, Gmym®mogss  39¢3939wgdol
50m3bMdY).
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