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Pesume

BoBen: PesonanmuuTe BO rOBOpOT ce HapekyBaaT Qop-
MaHTH M THe ce osHayenu kako F1, F2, F3, F4 wurn.,
TIOYHYBajKK cO HajHUCKaTa (pekBeHImja. DopmanTuTe
UCTO Taka ce Je(pUHUPAHH KAaKO CIEKTPATHU MUKOBH Ha
3BYYHHOT CIIEKTap Ha INIacor.

Hea: lenra Ha cryaujata Oemie na ce oapenar (pek-
BeHnuute Ha (opmantute on F1 no F5 m ocHoBHaTa
¢pexsenumja (FO) Ha MakeJOHCKUTE BOKAJIU BO KOMIIjy-
Tepckata mporpama Praat.

Marepujanx u meroau: OBaa cryamja BKimydyBa 15
W3BOPHU TOBOPHTENN/300pyBaYn Ha MaKEIOHCKH ja3uK,
MeT MaXH, TeT JKeHH, Ha Bo3pacT of 26 no 50 romuuu
(cpenna Bospact 38,9+9,6 romuHM) W TeT nena, JBe
MOMYHEA M TPH JI€BOjUMba, Ha Bo3zpacT og 9 no 14
roguan (cpemHa Bospact 10,6+1,9 romumu). Tue Gea
CHHMEHH IPU H3rOBApame Ha MAaKEJIOHCKUTE BOKAIH.
AKycTHYHATa aHaNIM3a € W3BEAEHA BO KOMIIjyTepcKara
nporpama Praat, Bepsuja 6.0.43. M3mepenu ce dpek-
BeHiuuTe Ha hopmantute oz F1 no F5 u Fo.
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Abstract

Introduction: Resonances in speech are called
formants and they are labeled as F1, F2, F3, F4 etc.
starting with the lowest frequency. Formants are also
defined as the spectral peaks of the sound spectrum of
the voice.

Objective: The objective of the study was to determine
the formant frequencies from F1 to F5 and the
fundamental frequency (Fo) of Macedonian vowels in
computer program Praat.

Material and methods: This study included 15 native
speakers of Macedonian, five males, five females, aged
26 to 50 years (mean age of 38.9+9.6 years), and five
children, two boys and three girls, aged 9 to 14 years
(mean age of 10.6+1.9 years). They were recorded
saying the Macedonian vowels. The acoustic analysis
was performed in computer program Praat, Version
6.0.43. Formant frequencies from F1 to F5 and Fo
were measured.
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Pesyanraru: Cpennata BpeaHoct Ha FO kaj Maxkute Oeme
109-131 Hz, kaj xenure Oeme 205-259 Hz u kaj neuara
oeme 251-285 Hz. Cpennara Bpennoct Ha F1 Ha cute
Bokanu Oeme 299-1060 Hz, cpeanara BpenHoct Ha F2
oeme 995-3023 Hz; cpemnara BpemHoct Ha F3 Gerue
2404-4319 Hz; cpemnata BpemHocT Ha F4 Geme 3438-
5575 Hz u cpennara Bpemnoct Ha F5 Geme 4344-7106
Hz. Hajuuckure BpenHocty Oea 100MEHH Kaj MaXuTe, a
HAaJBHCOKHTE BPEIHOCTH Oea TOOMEeHH Kaj JeraTa.
3akayuyok: Pesynaratute o akycTHYHATa aHaIM3a Ha
MaKeJOHCKUTE BOKAJIM BO KOMIIjyTepcKara mporpama
Praat ce cnuunn Ha pesynTatuTe O MPETXOAHUTE aHa-
JM3M Ha BOKAJUTE CO 3BY4YHHU crektporpadu. Hcrto Taka,
MOCTOjaT CIIMYHOCTH BO FO 1 (pexBeHImuTe HA hopMaH-
THTE Ha MaKEJOHCKUTE BOKAIM M BOKAIUTE M3rOBOPEHH
0J1 TOBOPHTEIH/300pyBaYH Ha APYT ja3uK.

Knyunu 360posu: ¢ppexsenuyuu na popmaniuu, Fo,
MaKegoHCKU B0KANU, Praat

Bogeyg

3BYKOT ¢ OpaH KOjIITO ¢ MepUenTHOUICH 38 Y0OBEYKOTO
yBO KOra HEropaTta (PpeKBEHIMja € TeHEepaHO NoMery
20 Hz u 20 KHz (1). T'oBopHuTE (pEKBEHIHH CE BO
orcer ox1 250 Hz 10 8000 Hz (2). T'oBopoT € KoMIIeKceH,
BPEMEHCKM BapujabuiieH akyctuueH curHan. Toj curHai
MMa MHOTY Pa3lIHYHH aKyCTHYHH M JIMHTBUCTHYKU CBOj-
CTBa KOMIITO MOXAT Jia OMIaT WH(POPMATHBHHU, BO pa3-
JUYHU CTETICHH, 32 Ja ce pa3bepe mopakara KOjaIiTo
cakame na ja mpereceme (3). Cekoj u3roBopeH 300p €
KpEHpaH cO KOpPUCTeHe (pOHeTCKa KOMOMHAIMja Ha CeT
Ol BOKAJI, TIOJNYBOKAll U KOHCOHAHT, KaKO CIUHHIN Ha
TOBOPHHUOT 3BYK (4).

loBopHHMTE 3ByM C€ CEH3allid Ha BUOpalUuTe Ha
BO3IYIIHHOT MPHUTHCOK CO3IAICHH O] BO3AYXOT KOJIITO €
W3IMIIaH o] OenuTe ApoOOBH, MOMYIHPAH U OOJIMKYBaH
07l BUOpanuuTe Ha TTACHIKHTE W PE30HAHNMjaTa Ha BO-
KaJHUOT TPaKT JAOJCKa BO3MYXOT Ce KCTYpKyBa HH3
ycuute 1 HocoT (5). On M3BOPOT Ha 3ByuHa BHOpaIHja,
IJIaCWJIKUTE 100MBAaT TPAH3MEHTHH WJIM KOHTHHYHMPaHH
TPUPOIHE (PEKBEHINH, MTO ce AehUHHpA KaKO pPe3o-
HaHIMja KOjalTo ke Ouje 3acwieHa. Pe3oHaHUMuTE BO
TOBOPOT Ce HAPEKyBaaT ()OPMAHTH U THE CE O3HAUYCHH Ka-
ko Fl, F2, F3, F4 wutH., mOuYHYyBajkM CO HajHHCKATa
¢pexBennyja (6). opmantuTe HCTO Taka ce aeUHH-
paHH Kako CIEKTPAHH MUKOBH HA 3BYYHHOT CIIEKTap
Ha r71acoT. EfeH o/ efeMeHTHTe Ha aKyCTHYHATA aHAIN3a
€ MepemeTo U Kommapanujata Ha ¢opmanture. [IpBute
JBa (QOpMAaHTH Ce HAjBAXKHM 332 HICHTU(UKYBAmHE HA
BOKaoT (7).

Results: Mean Fo in males was 109-131 Hz, in
females was 205-259 Hz, and in children was 251-285
Hz. Mean F1 of dl vowels was 299-1060 Hz; mean F2
was 995-3023 Hz; mean F3 was 2404-4319 Hz, mean
F4 was 3438-5575 Hz, and mean F5 was 4344-7106
Hz. The lowest values were obtained in males, and the
highest values were obtained in children.

Conclusion: Results from acoustic anadysis of
Macedonian vowels in computer program Praat are
similar to results from previous analyses of vowels
with sound spectrographs. There are also similaritiesin
Fo and formant frequencies of Macedonian vowels and
vowels produced by speakers in other language.

Keywords: formant frequencies, Fo, Macedonian
vowels, Praat

Introduction

The sound is a wave perceptible to the human ear when
its frequency is generdly between 20 Hz and 20 KHz
(1). Speech frequencies range from 250 Hz to 8000 Hz
(2). Speech is a complex, temporally varying acoustic
signd. This signal is composed of many different
acoustic and linguistic properties that may, to varying
degrees, be informative for understanding the intended
message (3). Each spoken word is created using the
phonetic combination of set of vowel, semivowel and
consonant speech sound units (4).

Speech sounds are sensations of air pressure vibrations
produced by air exhaled from the lungs and modul ated
and shaped by the vibrations of the vocal cords and the
resonance of the vocal tract as the air is pushed out
through the lips and nose (5). From the source of sound
vibration, the vocal cord gets natura frequencies either
transient or continuous, which is defined as resonance
that will be amplified. Resonances in speech are called
formants and they are labeled as F1, F2, F3, F4 etc.
starting with the lowest frequency (6). Formants are
aso defined as the spectra peaks of the sound
spectrum of the voice. One of the elements of acoustic
anaysis is the measurement and comparison of
formants. The first two formants are the most
important for identifying avowel (7).
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DopMaHTHTE MOXE Ja CE ONHINAT CIOPESA HUBHHTE
(peKBeHIMH, (PEKBEHIMCKUOT ONCEr M aAMILTHTYIUTE
(8). Dpeksenmmjata Ha HOPMAHTOT HA BOKANOT € JETEP-
MHUHHpaHa o] KOH(PUTYpalMjaTa Ha BOKAIHHOT TPAKT Ha
KOjallTO MOXE Jia BIWjaar moBeke (HakToOpH: BHATpELI-
HaTa TOJEMKMHA Ha BOKAIHHOT TPAKT, TOJEMHHATA Ha
jJa3WKOT, TOJeMHHaTa W KOH(HTypalujaTa Ha YycHaTa
Npa3HUHA, ToJeMUHATa U KOH(DHrypaiujata Ha (apuH-
reajHata mpasHAHA W KOH(Hryparmjata Ha jasukot (9).
OcnosHata (peksennuja (FO) e mpoceuna hpekBeHImja
KOJalITO Ce KOPUCTH BO TEKOT Ha 300pYBAamETO W M-
tareto (10).

I'paduukara npetcTaBa Ha TPUTE TUMEH3HH HA 3BYKOT BO
OJIHOC Ha HUBHHUTE KOMIIOHEHTHH (PPEKBEHLUHMHU Ce Hape-
KyBa cmekTporpaM. Toj e Bu3yenHa IIpeTcTaBa Ha
aKyCTHYHHOT curHail. dopMaHTHTE MOXE Ja ce BHAAT
KaKo TEeMHH I0jaCH BO HIMPOKOIMOjACHHOT CIEKTPOrpaMm
(6). CrexTporpaMoT € CIIeKTPO-TEMIIOpaHa MPEeTCTaBa
Ha 3BYKOT. XOpH30HTAIIHATA HACOKA HA CIEKTPOTPaMOT
r0 MNPETCTaByBa BPEMETO, a BEPTHKANHATA HACOKA ja
npercraByBa (pexsennujata (7). Coprepor 3a auru-
TaJIHA aKyCTHYHA aHAJIN3a HA TOBOPOT HYIH MOXHOCTH 32
aHamM3a Ha TOBOPHM IIPMMEPOLM 32 PA3IUYHU LENH,
BKJIy4yBajKH eIyKaluja, KIMHAYKA MpaKca W HCTpaxy-
Bame (11).

Llenta Ha crynujara Oemre aa ce oxpenar GpeKBEHIUNTE
Ha Qopmantute on F1 no F5 u Fo Ha makenoHckute
BOKAIi BO KOMITjyTepcKara mporpama Praat.

Maidepujan u meiiogu

OBaa crymuja BkiIydyBa 15 W3BOpHM roBOpHTENH/300-
pyBauH Ha MaKeJIOHCKH ja3HK, TET MaH, TET )KEeHH, Ha
Bo3pact on 26 no 50 roguan (cpemna Bospact 38,9+9,6
TOJIMHM) ¥ TIET JIela, JBe MOMUHIbA U TPH ICBOjUHIba, Ha
Bospact ox 9 mo 14 rogunu (cpemna Bospact 10,6+1,9
romunn). Tue Oca CHUMCHH MU M3TOBAPAmkE HA Make-
JOHCKHUTE BOKAIH. AKyCTHYHATA aHAM3a € W3BEIeHa CO
KoMIjyTepckata mporpama Praat, sepsuja 6.0.43 (12).
MP3 mMoHo 3ByuHHTE ()ajII0BH Ha CHUMEHHTE BOKaIH Oea
NPBO OTBOPEHM BO Pradt 3a ja ce cerMeHTHpa U MeMo-
pupa Bokanot kako WAV ¢ajn. bea nanpasenu 1Ba cera
Ha aKyCTUYHH Mepema: (peKBeHIMH Ha (HOpPMaHTHTE O
F1 no F5 u Fo. Bpennocrute Ha dpexseniuute Ha dop-
MaHTHTE TH J0OMBME CO MOCTABYBAE HA MAPAMETPUTE 32
aHanmsa Ha: Maxcumanen 6poj na gopmaniniu’ 5 v Max-
cumym gopmaniii (Hz): 5000 Hz 3a maxwure, 5500 Hz 3a
xennte u 8000 Hz 3a nemara. Bpennocra Bo [lociua-
gyeamwe Ha ciexipozpam: Ipezneg na oicez (Hz) 6emre
HCTa Kako BpeaHocTta Bo Maxcumym gpopmania (Hz).

Formants can be described by their frequencies,
bandwidth, and amplitudes (8). Vowe formant
frequency is determined by the configuration of the
vocal tract which can be affected by a number of
factors: theintrinsic size of the vocal tract, the size of a
tongue, the size and configuration of the ord cavity,
the size and configuration of the pharyngeal cavity, and
the tongue configuration (9). The fundamental
frequency (Fo) is the average pitch that is used during
speaking and reading (10).

A graphic representation of three dimensions of sounds
in terms of their component frequencies is caled a
spectrogram. It is avisual representation of an acoustic
signd. Formants can be seen in a wideband
spectrogram, as dark bands (6). The spectrogram is a
spectro-temporal  representation of the sound. The
horizontal direction of the spectrogram represents time,
the vertical direction represents frequency (7).
Software for digital acoustic analysis of speech offers
opportunities for the anadysis of speech samples for
different purposes, including education, clinica
practice, and research (11).

The am of the study was to determine the formant
frequencies from F1 to F5 and Fo of Macedonian
vowels in computer program Praat.

Material and methods

This study included 15 native speakers of Macedonian,
five males, five females, aged 26 to 50 years (mean age
of 38.949.6 years), and five children, two boys and
three girls, aged 9 to 14 years (mean age of 10.6+1.9
years). They were recorded saying the Macedonian
vowels. The acoudtic analysis was performed with the
computer program Praat, Version 6.0.43 (12). MP3
mono sound files of the recorded vowels were first
opened in Praat to segment and save the vowel as a
WAV file. Two sets of acoustic measurements were
made: formant frequencies from F1 to F5 and Fo. We
get the frequency values of the formants with analysis
parameters set to; Maximum number of formants: 5 and
Maximum formant (Hz): 5000 Hz for males, 5500 Hz
for females and 8000 Hz for children. The vaue in
Spectrogram settings: View range (Hz) was the same
asthe value in Maximum formant (Hz).

42

JE®EKTOJIOLIKA TEOPHJA W TIPAKTHKA 2018; 19(3-4):40-50



JEOEKTO/TOLIKA CTPYYHO-HAYYHA POBIEMATUKA

Pe3yninainiu

Anammsupanu ce BkynHO 75 WAV (ajnosn Ha cHUMEHH
BOKaJIU. Bo MakeJOHCKHOT ja3uK UMa MeT BOKAMH: a, €, U,
0, y. Cpemnara BpemHocT Ha ¢pekBerimute (Bo HZ) n
cranaapaHata aesujamdja (SD) Gea kankynupaHu ofjen-
HO 32 CHTE TPH TPYITH: MaXH, *eHHU U aena. Mcro Taka, ro
IpUKaXKaBME M OICEroT Ha (peKBeHIMH Ha FO o
(pexBeHnMMTE HA (HOPMAHTHTE OF HAJHHCKATA JI0 HajBH-
COKaTa BPEHOCT Kaj Pa3inyHU CYOjeKTH.

Bo Tabena 1 ja mpukaxaBme OcHOBHAaTa (peKBeHIHja
(FO) na Bokanmute. FO Ha BOKaoT ,,a“ € BO oncerot o 98
Hz xaj maxwure 10 326 Hz xaj nemara. FO Ha Bokayor ,,e
e Bo omceror ox 111 Hz xaj maxure mo 293 Hz kaj
nenara. FO Ha Bokanot ,u“ e Bo omcerot on 99 Hz xaj
maxute 10 300 Hz kaj neuara. FO Ha Bokanor ,,0 € BO
oncerot ox 105 Hz kaj maxxute o 299 Hz kaj nenata. FO
Ha BOKAIIOT ,,y* € BO omceroT ox 112 Hz kaj Maxwute 10
319 Hz kaj nenara.

Ta6ena 1. Ocnosna gppexsenuuja (FO) na soxanuite
Table 1. Fundamental frequency (Fo) of the vowels

Results

A totd of 75 WAV files of recorded vowels were
analyzed. There are five vowelsin Macedonian: a, €, i,
0, U. Mean frequencies (in Hz) and standard deviation
(SD) were calculated separately for dl three groups:
males, females and children. We aso displayed a
frequency range of Fo and formant frequencies from
the smallest to the biggest value in different subjects.

In Table 1 we displayed fundamenta frequency (Fo) of
the vowels. Fo of the vowel “a” ranges from 98 Hz in
males to 326 Hz in children. Fo of the vowel “e”
ranges from 111 Hz in males to 293 Hz in children. Fo
of the vowel “i” ranges from 99 Hz in males to 300 Hz
in children. Fo of the vowel “o0” ranges from 105 Hz in
males to 299 Hz in children. Fo of the vowel “u”
ranges from 112 Hz in malesto 319 Hz in children.

Fo Masxn/Males JKenn/Females Iena/Children
Cpenna Bp./ Oricer/ Cpenna Bp./ Oricer/ Cpenna Bp./ Oricer/
Mean+SD Range MeantSD Range MeantSD Range

a/a 109£7.9 98-120 205+37.7 167-254 251+45 211-326
ele 122+14.9 111-148 213+20.1 184-241 253431.3 209-293
w/i 118+17.7 99-147 230£17.5 203-250 279+18.7 254-300
0/0 119£11.5 105-133 208+22 172-229 260+25.2 232-299
y/lu 131+13.8 112-151 259+26.1 221-294 285+30.7 245-319

Bo Tabena 2 ru npukaxaBMe (GppeKBeHIMUTE Ha (hopMaH-
tute on F1 o F5 Ha Bokanor ,,a“. ®@pexBennmjata Ha F1
Oemie Bo omcer on 633 Hz kaj maxute no 1270 Hz kaj
nenata. Hajauckara dpexsennumja Ha F2 6eme 1051 Hz
Kaj MaxkuTe, a HajBucokata (peksennuja oeme 2039 Hz
kaj peuara. @pekseHiujata Ha F3 Oeme Bo omcer ox
2542 Hz xaj maxute no 3979 Hz xaj neuara, ¢pek-
BeHnujata Ha F4 Geme Bo oncer ox 3240 Hz kaj maxute
1o 5145 Hz xaj nenata u ppexsennujara Ha F5 Geire Bo
oncer on 3971 Hz xaj maxxute o 6977 Hz kaj nenara.

In Table 2 we displayed formant frequencies from F1
to F5 of the vowel “a”. The frequency of F1 wasin the
range of 633 Hz in males to 1270 Hz in children. The
lowest frequency of F2 was 1051 Hz in males, and the
highest frequency was 2039 Hz in children. The
frequency of F3 was in the range of 2542 Hz in maes
to 3979 Hz in children, the frequency of F4 wasin the
range of 3240 Hz in males to 5145 Hz in children, and
the frequency of F5 was in the range of 3971 Hz in
malesto 6977 Hz in children.
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Tab6ena 2. Opexsenyuu na popmaniiuitie Ha 60Kkanow ,,a "

Table 2. Formant frequencies of the vowel ,,a “

®opmanTn/ Maxwu/Males XKenn/Females Heua/Children

Formants Cpenna Bp./ Oricer/ Cpemna Bp./ Omcer/ Cpenna Bp./ Omncer/
Mean£SD Range Mean=SD Range MeantSD Range

F1 710+69.7 633-822 836+130.2 671-985 1060+144.9 896-1270

F2 1129+45.2 1051-1167 1469+196.3 1288-1720 1563+271.5 1348-2039

F3 2686+135.1 2542-2861 2894+229.1 2627-3039 3530+358.8 3020-3979

F4 3440+198.5 3240-3704 39124276 3624-4275 5064+229.8 4754-5145

F5 44314397 .4 3971-4814 4949+253.1 4522-5040 6436+518.5 5665-6977

I'o npukaxaeMe Praat mpo3operoT 3a 3ByK Ha BOKAJIOT
,,a* Kaj JeHcKu ropopuren/3oopysad (Crmka 1).

File Edit Query View Select Spectrum Pitch Intensity Formant Pulses

We displayed Praat’s sound window of the vowel “a”
in female speaker (Figure 1).

Help
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Cauxa 1. Praat éposopeu 3a 38yx na gokanoi ,,a " Kaj sicencku 2ogopuitien/360pyeay
Figure 1. Praat’s sound window of the vowel ,,a“ in female speaker

lopHroT nem Ha HpoO30penoT 3a 3BYK IO IOKaXyBa
ocuunozpamoitd. JIoNHATA MOJNIOBMHA MOKAXYBAa HEKOIKY
aKyCTHYHU aHAJM3U: CHeKpoZpamoili € 000eH BO HU-
jaHcu Ha cuBa 00ja, Kowiypaiia Ha (hpexeenuujaiia e
HalpTaHa Kako CHHA KpWBA, KOHIUYpauia HA UHUIEH-
3uilienioiy € HaLpTaHa KaKo JKOJITa KpUBA U KOHiUypuile
Ha opmaniiuitie ce HALUPTAHH KaKO IIPBEHU TOYKH.
IToremHuTe NENOBH 0[] CHEKTPOrpaMoOT IOKaXyBaaT I0-
rojemMa TyCTMHAa Ha €HEpruja, a IIOCBETIHTE JeJOBU
TIOKa)KyBaar 1oMaJjia TyCTHHA Ha eHeprHja.

JloOuenu ce u (pexkBeHIMUTEe Ha QOpMAHTHTE HA BOKa-
7ot ,,e“ (Tabena 3). @pexsenuujara Ha F1 Gemre Bo ormcer

The upper part of the sound window shows the
waveform. The lower haf shows several acoustic
analyses. the spectrogram is painted in shades of grey,
the pitch contour is drawn as a blue curve, the intensity
contour is drawn as a yellow curve and formant
contours are plotted as red dots. Darker parts of the
spectrogram indicate higher energy densities, lighter
partsindicate lower energy densities.

Formant frequencies of the vowel “e” were also
obtained (Table 3). The frequency of F1 was in the
range of 482 Hz in males to 713 Hz in children. The
lowest frequency of F2 was 1732 Hz in males, and the
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on 482 Hz xaj maxure no 713 Hz kaj nenata. Hajamnckara
¢pexsenuyja Ha F2 Geme 1732 Hz xaj maxure, a Haj-
Brcokata dpexsennuja Oemre 2900 Hz xaj nemata. Haj-
Huckata ¢ppeksennyja Ha F3 Geme 2268 Hz xaj maxwre,
a HajBucokata (pexBeniuja Ha F3 Oeme 4179 Hz kaj
nenara. ®pexsennujara Ha F4 Gemre Bo omcer ox 3275
Hz xaj maxwure mo 5331 Hz xaj memara. Hajumckara
¢pexsenumja Ha F5 Gemie 4245 Hz kaj maxure, a HajBu-
cokara (pexseHimja Oemre 7226 Hz kaj nenara.

Tab6ena 3. Opexsenyuu na popmanitiuitie Ha 8oKanOw , e

Table 3. Formant frequencies of the vowel ,,e“

highest frequency was 2900 Hz in children. The lowest
frequency of F3 was 2268 Hz in males, and the highest
frequency of F3 was 4179 Hz in children. The
frequency of F4 was in the range of 3275 Hz in males
to 5331 Hz in children. The lowest frequency of F5
was 4245 Hz in males, and the highest frequency was
7226 Hz in children.

®opmantu/ Maxu/Males XKenu/Females Jeua/Children
Formants Cpenna Bp./ Orcer/ Cpenna Bp./ Omcer/ Cpenna Bp./ Orcer/
MeantSD Range MeantSD Range MeantSD Range
F1 483+41.6 482-555 514+60.6 417-576 646+68.6 565-713
F2 1791452 1732-1853 | 2385+165.8 2209-2602 | 2706+149.3 2526-2900
F3 2404+166.4 2268-2694 | 2923+143.8 2720-3068 3629+330 3297-4179
F4 3465+222.4 3275-3784 | 4190+273.8 3902-4641 | 4919+258.8 4679-5331
F5 4487+162.9 4245-4701 4845+279 4428-5163 | 6350+525.6 5940-7226

Bo Tabena 4 i mpuxaxkaBme (peKBeHIHUTE Ha (op-
MaHTUTe Ha BOKaJIoT ,,u*. ®pexBenuujara va F1 Geme Bo
oncer o 253 Hz xaj maxwure no 519 Hz kaj neuara.
Hajuuckara ¢pexsenuuja Ha F2 Gemre 2055 Hz xaj ma-
KHUTe, a HajBucokara (pekBeHiwmja Oeme 3248 Hz xaj

In Table 4 we displayed formant frequencies of the
vowel “i”. The frequency of F1 was in the range of 253
Hz in maes to 519 Hz in children. The lowest
frequency of F2 was 2055 Hz in males, and the highest

frequency was 3248 Hz in children.

Jenara.

Tab6ena 4. Opexsenvyuu na popmaninuitie Ha 6okanow , u

Table 4. Formant frequencies of the vowel ,,i

®dopmanTn/ Maxwu/Males Kenn/Females Heua/Children
Formants Cpenna Bp./ Orcer/ Cpenna Bp./ Orcer/ Cpenna Bp./ Oncer/
MeantSD Range Mean£SD Range MeantSD Range
F1 299+28.4 253-321 300+35.5 266-353 393+86.8 295-519
F2 2116+93.3 2055-2278 | 2401+197.7 2245-2688 | 3023+253.5 2614-3248
F3 2799+133.5 2658-2978 3074+163 2914-3320 | 4289+350.1 3828-4777
F4 3438+131.1 3281-3611 | 4258+240.1 3961-4613 | 5401+231.4 5159-5730
F5 43444308.3 | 3807-4537 | 4873+180.6 4571-5021 | 6788+502.9 6039-7400

Hajuuckara ¢pexpennuja Ha F3 Geme 2658 Hz kaj
MaXxuTe, a HajBUCOKaTa (pekBeHnuja Ha F3 Oeme 4777
Hz xaj nemata. ®pexennujata Ha F4 Gemre Bo omcer ox
3281 Hz xaj maxute no 5730 Hz xaj neuara. Hajauckara
¢pexsenumja Ha F5 Geme 3807 Hz kaj maxute, a
HajBucokata (pexsenuuja oeme 7400 Hz kaj nenara.

®pexBeHIUUTe HAa (OPMAHTHTE HA BOKAIOT ,,0° Ce
npukaxanu Bo Tabena 5. Opexseniujara va F1 Gerre Bo

The lowest frequency of F3 was 2658 Hz in males, and
the highest frequency of F3 was 4777 Hz in children.
The frequency of F4 was in the range of 3281 Hz in
males to 5730 Hz in children. The lowest frequency of
F5 was 3807 Hz in males, and the highest frequency
was 7400 Hz in children.

Formant frequencies of the vowel “o0” are displayed in
Table 5. The frequency of F1 was in the range of 379
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omcer on 379 Hz xaj maxure mo 797 Hz xaj nmemara.
Hajuuckara ¢pekBennuja Ha F2 Geme 827 Hz xaj
Makute, a HajBucokata dpekBeHnuja Oeme 2579 Hz kaj
nenara. Hajauckara ¢pexpenuuja Ha F3 Geme 2254 Hz
Kaj MaxuTe, a HajBucokara (pekBeHuuja Ha F3 Oerue
4390 Hz xaj neuara. ®pexBenuujata Ha F4 Geme Bo
omcer on 3366 Hz xaj maxure mo 5760 Hz xaj memara.
Hajuuckara ¢pexBenumuja Ha F5 Geme 4394 Hz xaj
Maxkute, a HajBucokata dpekseHurja oeme 7013 Hz kaj
Jenata.

Hz in maes to 797 Hz in children. The lowest
frequency of F2 was 827 Hz in males, and the highest
frequency was 2579 Hz in children. The lowest
frequency of F3 was 2254 Hz in males, and the highest
frequency of F3 was 4390 Hz in children. The
frequency of F4 was in the range of 3366 Hz in males
to 5760 Hz in children. The lowest frequency of F5
was 4394 Hz in males, and the highest frequency was
7013 Hz in children.

Tab6ena 5. @pexsenyuu na popmaninuitie Ha 6oxanow ,,0“
Table 5. Formant frequencies of the vowel ,,0

®opmanTH/ Maxu/Males Kenn/Females Jera/Children
Formants Cpenna Bp./ Oricer/ Cpemna Bp./ Oncer/ Cpenna Bp./ Omncer/
MeantSD Range Mean=SD Range MeantSD Range
F1 501+80.6 379-597 526+33.2 479-572 7274548 666-797
F2 1002+245.4 827-1413 1227+194.5 984-1475 1773+£519.3 1296-2579
F3 2671+250.5 2254-2869 3128+115.8 2954-3270 4008+362.8 3562-4390
F4 3561+112 3366-3643 3985+186.2 3703-4205 5438+291.5 5016-5760
F5 4538+121.1 4394-4703 4927+261.5 4483-5121 6445+404.1 5954-7013

®pekBeHiurTe Ha (OPMAHTUTE HA BOKAIOT ,y“ ce
npukaxanu Bo Tabena 6. Opexsenmujara Ha F1 Gewre Bo
orcer ox 306 Hz xaj maxwure no 607 Hz kaj neuara.
Hajnuckara ¢pexenimja Ha F2 Geme 809 Hz xaj
Makute, a HajBucokata dpekpeHnrja oeme 2099 Hz kaj

Formant frequencies of the vowel “u” are displayed in
Table 6. The frequency of F1 was in the range of 306
Hz in maes to 607 Hz in children. The lowest
frequency of F2 was 809 Hz in males, and the highest
frequency was 2099 Hz in children.

Jcnarta.

Tab6ena 6. Opexsenvyuu na popmaninuitie Ha 8oKanow ,,y "
Table 6. Formant frequencies of the vowel ,,u“

dopmanTn/ Maxwu/Males Kenn/Females Heua/Children
Formants Cpenna Bp./ Oricer/ Cpenna Bp./ Oricer/ Cpenna Bp./ Oricer/
Mean+SD Range Mean+SD Range MeantSD Range
F1 367+55.5 306-456 422461.5 360-518 530+85.2 399-607
F2 995+172.6 809-1272 1410+218.1 1233-1721 1801+191.8 1647-2099
F3 2615+152.3 2438-2772 3136+288.1 2844-3523 4319+455.3 3694-4867
F4 3572+176.1 3310-3764 4220+£225.5 4022-4574 5748+176.4 5575-5999
F5 4482+137.3 4284-4631 4928+101 4800-5052 7106+598.1 6113-7564

Hajuuckara ¢pexBennuja Ha F3 Oeme 2438 Hz xaj
MaXHTe, a HajBHCOKaTa (pekseHnuja Ha F3 Oeme 4867
Hz kaj nerata. dpeksenimjata Ha F4 Gemre Bo orcer ox
3310 Hz xaj maxute 10 5999 Hz xaj nenara. Hajuuckara
¢pexBenumja Ha F5 Oeme 4284 Hz xaj maxute, a
HajBUCOKaTa (pekBeHnuja Oeme 7564 kaj nenara.

The lowest frequency of F3 was 2438 Hz in males, and
the highest frequency of F3 was 4867 Hz in children.
The frequency of F4 was in the range of 3310 Hz in
males to 5999 Hz in children. The lowest frequency of
F5 was 4284 Hz in males, and the highest frequency
was 7564 Hz in children.
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fuckycuja

I'n onpemuBme FO 1 ppexBeHumuTe Ha (OPMAHTUTE Of
F1 mo F5 Ha MaxemoHCKWTE BOKamH H3TOBOpeHH of 15
W3BOPHU TOBOPHTENH/300pyBaYd HAa MaKEJOHCKH jasuK.
AxycTnuyHata aHanm3a € HampaBeHa Bo Praat. Ilapa-
MeTapoT 3a aHamuza Makcumym popmanii (Hz) to
nocraBuBMe Ha 5000 Hz 3a maxkute, 5500 Hz 3a xennte
n 8000 Hz 3a nenara crnopen WHCTPYKIMKUTE BO BOBE-
HHUOT zen 3a Praat.

Praat e xommjyrepcka mporpama 3a aHaIM3UPabE, CHHTE-
TH3UPAKE M MAHUMYJIUPamkE co TOBOp. Praat He e cucteM
3a CHHTE3a Ha roBop, Ho co Praat Moxe jia ce reHepupaar
MHOT'y BHI0BH 3BYy1H (13).

Bo Hamrata ctyaunja cpexHara BpeqHocT Ha FO Kaj keHuTe
Oeme TOBHMCOKa Off cpeiHaTta BpemHocT Ha FO kaj
MaXKuTe, a CpefHaTa BpeqHocT Ha FO kaj meuara Oeie
HajBHCOKa. FO Ha BOKAJIOT ,,a" Kaj JKEHHUTE € BO OICET O]
167 Hz no 254 Hz, a cpennata Bpenuoct Ha Fo e 205 Hz.
Finger u cop. mpukaxane ciuyHu BpeaHocTd Ha FO 3a
BOKAJIOT ,,a“ kaj 56 xeHn on bpasmn, nmobmern Bo Prast
nporpamara. Bo HuBHara cryauja FO Owia Bo omcer of
164,60 Hz no 268,94 Hz, a cpennara BpeaHocT Ha FO
ouna 210,92 Hz (14). Bo namata cryauja FO 3a cute
BOKaJM Kaj aemara ¢ Bo omcer on 209 Hz mo 326 Hz
Cartei (Kapren) u Pebu (Reby) mpukaxane FO kaj mema
Ha BO3pacT 0] 8 TOIMHHM EKCTpaXWpaHa BO Iporpamara
Praat. Jletiata unrane kpaTki 300pOBU Ha AHTIIHCKHU ja3UK
u Fo 6una Bo omcer ox 237 Hz mo 304 Hz (15).

Crnopen Casuirka n CriacoB, cpeniHata BpeiHocT Ha FO Ha
BOKAJIUTE BO PA3IMYHHU MO3MIMK BO 300poT m3HecyBa 193
Hz (16). I'enepanto, FO kaj maxure ¢ 80 Hz no 180 Hz,
kaj sxenure 180 Hz no 230 Hz, a xaj neunara 230 Hz no
300 Hz (17). Iummu (Shipley) u Mek Aden (McAfeg)
NpUKaXkalie cpeiHa BpeaHOCT Ha FO 3a Maxku Ha pa3nnyHa
Bo3pacr Bo oricer ox 107 Hz 10146 Hz, cpenna BpexHocT
Ha FO 3a xenu Bo omcer ox 188 Hz to 233 Hz u cpenna
BpenHocT Ha FO 3a mema Ha Bospact ox exaHa go 14
rogunn Bo omcer ox 210 Hz to 400 Hz (10). Hammre
HAO/M Ha CpeHa BPEJHOCT Ha FO ce BO corniacHocT €o
CpeHHUTE BPeIHOCTH Ha FO mpukaxkaHu BO JIMTEpaTyparta.
Cpennata BpeHOCT Ha (PEKBCHIMUTE HAa (HOPMAHTHUTE
BO HaIlaTa CTyAMja € MPHKaKaHa OCEOHO 32 MaXHUTE, 32
KEHUTE W 3a aemara. TummaHo e Toa mto F1l kxaj Boka-
aure U U ,,y" e MHOTY cinueH Ha FO, a F1 kaj Bokaiort
,»,a" € MHOTY ToBHCOK 071 FO. Hajronema paznuka momery
(opmanTute e pasznukara nomery F1 u F2 kaj Bokanor
WA

KepaMUTYHEBCKU TH IIPHKAXAN PE3YNTATHTE O AKyCTHY-
HaTa aHaJlk3a Ha MaKeJIOHCKUTE BOKAJIM CO 3BYYEH CIICK-

Discussion

We determined Fo and formant frequencies from F1 to
F5 of Macedonian vowels produced by 15 native
speakers of Macedonian. The acoustic analysis was
donein Praat. We set the analysis parameter Maximum
formant (Hz) to 5000 Hz for males, 5500 Hz for
females and 8000 Hz for children according to
instructionsin introductory tutorial to Praat.

Praat is a computer program for analyzing,
synthesizing, and manipulating speech. Praat is not a
text-to-speech system, but one can generate many
types of sounds with Praat (13).

In our study mean Fo in females was higher than mean
Fo in males, and mean Fo in children was the highest.
Fo of the vowel “a” in females ranges from 167 Hz to
254 Hz, and mean Fo is 205 Hz. Finger et a. reported
similar values of Fo for the vowel “a” in 56 women
from Brazil, obtained in Praat program. In their study
Fo was in the range from 164.60 Hz to 268.94 Hz, and
mean Fo was 210.92 Hz (14). In our study Fo for all
vowels in children ranges from 209 Hz to 326 Hz
Cartei and Reby reported Fo for children aged 8 years
extracted in Praat program. Children read short words
in English and Fo was in the range from 237 Hz to 304
Hz (15).

According to Savicka and Spasov, mean Fo of the
vowels in different positions in the word is 193 Hz
(16). In general, Fo in males is 80 Hz to 180 Hz, in
females 180 Hz to 230 Hz, and in children 230 Hz to
300 Hz (17). Shipley and McAfee reported mean Fo
for males of various ages in the range of 107 Hz t0146
Hz, mean Fo for femalesin the range of 188 Hz to 233
Hz, and mean Fo for children, aged 1 to 14 years, in
the range of 210 Hz to 400 Hz (10). Our findings of
mean Fo are in agreement with mean Fo values
reported in literature.

Mean formant frequencies in our study are separately
displayed for males, females and children. It is typical
that F1 in vowels “i” and “u” is very similar to Fo, and
F1 in vowel “a” is much higher than Fo. The largest
difference between formants is the difference between
F1 and F2 in vowel “i”.

Keramitchievski reported results from acoustic anaysis
of Macedonian vowels with sound spectrograph. He
obtained the following results: for the vowel “a” he
measured F1 230 Hz to 680 Hz, F2 780 Hz to 1130 Hz,
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tporpad. Toj ru JOOWIT CIICIHHUTE PE3YNTaTH: 32 BOKAIOT
,a“ 1oj mmepun F1 230 Hz no 680 Hz, F2 780 Hz no
1130 Hz, F3 1280 Hz no 1600 Hz u F4 2300 o 2700 Hz;
3a BokaiuoT ,,e“ F1 190 Hz go 700 Hz, F2 1600 Hz no
2050 Hz, F3 2100 Hz no 2680 Hz u F4 3000 Hz no 3600
Hz; 3a Bokanor ,,u“ F1 200 Hz g0 600 Hz, F2 2180 Hz 1o
2800 Hz, F3 3300 Hz o 3700 Hz u F4 3700 Hz o 4280
Hz; 3a Bokasor ,,0“ F1 180 Hz no 580 Hz, F2 750 Hz no
1180 Hz, F3 2100 Hz mo 2550 Hz u F4 2750 Hz no 3200
Hz; 3a Bokanor ,,y*“ F1 150 Hz no 480 Hz, F2 530 Hz no
880 Hz, F3 2100 Hz no 2300 Hz u F4 3000 Hz no 3400
Hz (18). OBue BpenHOCTH Ce TTOBEKE CIMYHU Ha CpeHaTa
BPEIHOCT Ha (DPEKBEHIMUTE HA (POPMAHTUTE Kaj MAXKHUTE
OTKOJIKY CpelHaTa BPeIHOCT Ha (pexBeHIHHUTEe Ha (op-
MaHTHUTE Kaj )KCHUTE U JIelata BO HaIllaTa CTy/Hja.
Munucu (Minissl) u copaboTHHUIMTE ja MPUKAKATIE Cpel-
HaTa BPEJHOCT Ha (peKBeHIMHUTe Ha (OpPMAHTHTE Ha
MaKEeIOHCKATE BOKAIH. 3a BOKAJIOT ,,a* THe mmepiie F1
750 Hz, F2 1300 Hz u F3 2450 Hz; 3a Bokaior ,,e“ F1
400 Hz, F2 2050 Hz u F3 2600 Hz; 3a Bokanor ,.u“ F1
250 Hz, F2 2100 Hz u F3 2900 Hz; 3a Bokanor ,,0“ F1
450 Hz, F2 850 Hz u F3 1400 Hz; 3a Bokanor ,,y* F1 300
Hz u F2 750 Hz (19). OBue BpemHOCTH Ce HAjCIUYHU HA
CpemHaTa BPEIHOCT Ha ()PEKBCHIMUTE Ha (HOPMAHTUTE
Kaj MaXHUTE BO HAIlIATa CTY/IHja.

KocTuk rH mpukaxan pe3yntaTuTe 3a aKyCTHYHATA
CTPYKTYpa Ha CPIICKOXPBATCKUTE BOKAIHU Kaj MaxuTe. Kaj
BokaioT ,,a“ F1 e 624 Hz no 905 Hz, F2 ¢ 1080 Hz no
1390 Hz u F3 e 2345 Hz no 2576 Hz. Kaj Bokaior ,.e“
TOj TH TIpuKaxan ciexnurte BpenHoctu: F1 e 446 Hz no
665 Hz, F2 ¢ 1759 Hz no 2036 Hz u F3 ¢ 2241 Hz no
3566 Hz. Kaj Bokanor ,,u“ Fl e 177 Hz no 335 Hz, F2 ¢
2040 Hz no 2523 Hz u F3 e 2590 Hz no 3130 Hz. Kaj
Bokanor ,,0° F1 e 430 Hz o 665 Hz, F2 ¢ 780 Hz 10 981
Hz u F3 e 2382 Hz to 2626 Hz. Kaj Bokanor ,,y*“ Fl e 279
Hz no 488 Hz, F2 ¢ 632 Hz 1o 814 Hz u F3 € 2299 Hz 1o
2470 Hz (20). OBue BpeAHOCTH CE CIMYHH HA CPEIHATA
BPEIHOCT Ha (DPEKBEHIMUTE HA OPMAHTHTE Kaj MAKUTE
BO HAIIaTa CTyHja.

BrnagucaBbeBUK HarnacyBa HEKOM KapaKTepPUCTUKH HA
CPIICKOXpBAaTCcKuTe Bokaiu. F1 kaj BoKanor ,,a“ € okony
900 Hz, a F2 e oxomy 1300 Hz. F1 kaj Bokaior ,.e“ ¢
oxoxry 600 Hz, a F2 e oxomy 2000 Hz. F1 kaj Bokanor ,,u*
e okoiy 250 Hz, a F2 e okony 3000 Hz. F1 kaj Bokanot
,0 e okomy 500 Hz, F2 e oxony 800 Hz, a F3 e oxoxy
3000 Hz. F1 xaj Bokanort ,,y* e oxomy 300-400 Hz, F2 e
okoiy 600 Hz, a F3 e oxomy 2400 Hz (17).

Cymumak (Sudimac) ru mpeseHTHpa pE3yNTaTHTE Off
KOHTPACTHBHATA aHAJN3a HA BUCOKUTE (3aTBOPEHH) BOKa-
JY Ha aHTIMCKUTE M CPIICKHUTE ,,i° U ,,u“ M3TOBOPEHH OJ

F3 1280 Hz to 1600 Hz, and F4 2300 to 2700 Hz; for
the vowel “e” F1 190 Hz to 700 Hz, F2 1600 Hz to
2050 Hz, F3 2100 Hz to 2680 Hz, and F4 3000 Hz to
3600 Hz; for the vowel “i” F1 200 Hz to 600 Hz, F2
2180 Hz to 2800 Hz, F3 3300 Hz to 3700 Hz, and F4
3700 Hz to 4280 Hz; for the vowel “0” F1 180 Hz to
580 Hz, F2 750 Hz to 1180 Hz, F3 2100 Hz to 2550
Hz, and F4 2750 Hz to 3200 Hz; for the vowel “u”
150 Hz to 480 Hz, F2 530 Hz to 880 Hz, F3 2100 Hz
to 2300 Hz, and F4 3000 Hz to 3400 Hz (18). These
values are more similar to mean formant frequenciesin
males, than mean formant frequencies in females and
children in our study.

Miniss et a. reported mean format frequencies of
Macedonian vowels. For the vowel “a” they measured
F1 750 Hz, F2 1300 Hz and F3 2450 Hz; for the vowel
“e” F1 400 Hz, F2 2050 Hz and F3 2600 Hz; for the
vowel “i” F1 250 Hz, F2 2100 Hz and F3 2900 Hz; for
the vowel “0” F1 450 Hz, F2 850 Hz and F3 1400 Hz;
for the vowel “u” F1 300 Hz and F2 750 Hz (19).
These vadues are most similar to mean formant
frequenciesin malesin our study.

Kosti¢ displayed results for acoustic structure of Serbo-
Croatian vowels in males. In vowel “a” F1 is 624 Hz to
905 Hz, F2 is 1080 Hz to 1390 Hz, and F3 is 2345 Hz
to 2576 Hz. In vowel “e” he reported the following
values: F1is 446 Hz to 665 Hz, F2 is 1759 Hz to 2036
Hz, and F3 is 2241 Hz to 3566 Hz. In vowel “i” F1 is
177 Hz to 335 Hz, F2 is 2040 Hz to 2523 Hz, and F3 is
2590 Hz to 3130 Hz. In vowel “0” F1 is 430 Hz to 665
Hz, F2is 780 Hz to 981 Hz, and F3 is 2382 Hz to 2626
Hz. In vowel “u” F1 is 279 Hz to 488 Hz, F2 is 632 Hz
to 814 Hz, and F3 is 2299 Hz to 2470 Hz (20). These
values are similar to mean formant frequencies in
malesin our study.

Vladisavljevi¢ emphasized some characteristics of
Serbo-Croatian vowels. F1 in vowel “a” is about 900
Hz, and F2 is about 1300 Hz. F1 in vowel “e” is about
600 Hz, and F2 is about 2000 Hz. F1 in vowel “1” is
about 250 Hz, and F2 is about 3000 Hz. F1 in vowe
“0” is about 500 Hz, F2 is about 800 Hz, and F3 is
about 3000 Hz. F1 in vowel “u” is about 300-400 Hz,
F2 isabout 600 Hz, and F3 is about 2400 Hz (17).
Sudimac presented results from contrastive analysis of

134 ’3

high (closed) vowels of English and Serbian and

Lc 2

produced by native speakers, aged 14-15 years.
Mean formant frequencies of Serbian long and short
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W3BOPHHU TOBOpHTENH/300pyBaun Ha Bo3pact o1 14 mo 15
roguau. CpelHaTa BpeAHOCT HAa (PEKBCHIMHTE Ha
(opMaHTUTE Ha CPIICKOTO HONTO0 W KPaTKo ,,i° Omma
cnennata: F1 397,47 u 415,96, F2 2402,60 u 2310,48 n
F3 2964,21 u 2922,23. Cpennara BpeHOCT Ha ()PEKBEH-
1MuTe Ha (POPMAHTUTE 3a CPIICKOTO AOJITO U KPaTKo ,,u‘
Omna: F1 429,27 n 435,71; F2 947,30 u 1013,86 u F3
2654,36 u 2503,71 (21). OBre BpeaHOCTH HE CE CINYHA
Ha HAIIUTE HAOJW 33 MAKEJOHCKUTE BOKAIH ,H* U ,y*
BEPOjaTHO TIOPaAM PA3NMYHO IOCTaBYBame HA Iapa-
MeTpuTe 3a opmanTuTe Bo Prat.

bakpan (Bakran) ja mpukakan cpemsara BpeaHoct Ha F1
u F2 Ha monmruTe W KpaTKHTE BOKAIM BO JIBOCIOXKHH
300pOBH HM3TOBOPEHM OJ MAIIKH FOBOPHTEIN/300pyBad 01
Xpsarcka. Kaj Bokaior ,,a“ F1 e 707 Hz u 691 Hz, F2 e
1371 Hz u 1374 Hz. Kaj Bokaior ,.e“ F1 e 471 Hz u 511
Hz, F2 e 1989 Hz n 1754 Hz. Kaj Bokanot ,,u* F1 ¢ 238
Hz u 329 Hz, F2 ¢ 2264 Hz u 2213 Hz. Kaj Bokarnor ,,0“
F1l e 461 Hz u 499 Hz, F2 ¢ 905 Hz u 983 Hz. Kaj
Bokanot ,,y*“ F1 e 379 Hz u 375 Hz, F2 ¢ 822 Hz u 886
Hz (22). OBue Haoau ce CIMYHM Ha CPETHATA BPETHOCT
Ha (pekBeHIMKUTe Ha QOPMAHTHTE U3TOBOPEHH O] MAIll-
KHTE FOBOPUTENN/300pyBauH BO HAIlATA CTY/IH]a.

3aknyyok

Pesynratute ox akycTMYHATa aHalIM3a Ha MaKEIOHCKHUTE
BOKAJIM BO KOMITjyTepckara nporpama Praat ce cimyunu Ha
pE3yNTaTHTE OJ TPETXOAHUTE aHAIM3H HA BOKAIHUTE CO
3BY4YHH crektporpadu. Vcro Taka mocrojaT CIMYHOCTH
BO Fo u pexBeHnnTE HA POPMAHTUTE HA MAKEJIOHCKUTE
BOKAlIM U BOKAIIUTE M3TOBOPEHU OJl TOBOPHHIIM HA JPYT
jasuk. Cpennara BpeaHOCT Ha (pekBeHIHUTE Ha hopMaH-
THTE Kaj JKEHCKUTE TOBOPUTEIN/300pyBauH € IOBHCOKA
OJ1 cpeaiHaTa BPEAHOCT Ha (PPEKBEHIMUTE HA (POPMAHTHTE
Kaj MaIIKUTe TOBOPUTENHN/300pyBaur, a BPEHOCTUTE Kaj
JelaTa ce HajBUCOKHU.
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