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A study on the perception of Korean phonation types by Aymara subjects
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Abstract

The present study investigates the perception of Korean phonation types by native speakers of Aymara. Perception tests
were conducted on two sets of Korean speech materials to determine correspondence between Korean and Aymara 3-way
contrasts and to find out which of the consonantal and vocalic part of the syllable is more influential in the perception of
Korean phonation types. A set of manipulated stimuli, as well as a set of 12 spontaneous words, were prepared for the
tests. The first syllable of the 12 Korean bisyllabic words of 3 series of phonation types(Lenis, Aspirated, and Fortis) in 4
places of articulation were split into consonantal and vocalic parts. And then the two parts were combined to form 9 tokens
of CV sequences respectively for each place of articulation. Native speakers of Aymara were forced to match Korean
stimuli with one of the 15 Aymara words which represent 3 series of consonant types(plain, aspirated, and ejective) in 5
places of articulation(bilabial, alveolar, palatal, velar, and uvular). Results showed that the consonantal part is more
influential than the vocalic part to the Aymara subjects’ perception of Korean phonation types when the consonantal part is
Aspirated in its phonation type, but the vocalic part is more influential than the consonantal part when the consonantal part
is Lenis or Fortis in its phonation type. Response analysis showed that Aymara subjects tend to match Korean stops to

Aymara ones in such a way that Lenis corresponds to aspirated, Aspirated to aspirated, and Fortis to plain.

Keywords: Korean, Aymara, perception, phonation type, plain, aspirated, ejective, Lenis, Fortis, Aspirated
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No Label Con VOT C \% (6% FO
1 para 6 0 6 235 241 183
2 phara 22 48 70 234 304 189
3 para 17 104 121 248 369 159
4 tara 9 0 9 255 264 164
5 thara 30 49 79 258 337 177
6 tara 20 112 132 270 402 169
7 teara 67 0 67 272 339 178
8 tehara 112 47 159 272 431 186
9 teara 62 99 161 300 461 166
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Figure 1. An example of segmentation and labeling for stimuli
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Table 3. Duration of segments and FO at the onset of the voiced part

Label C(=VOoT) \ CvV FO
pata 38 128 166 107
phata 131 66 197 137
p*ata 17 213 230 128
tata 27 127 154 114
thata 100 88 188 137
t*ata 19 197 216 121
teata 80 134 214 119
tchata 186 105 291 137
te*ata 68 206 274 129
kata 55 101 156 117
khata 134 76 210 130
k*ata 20 172 192 126
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Temporal Structure of Korean Segments
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Figure 2. Temporal structure of Korean segments
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Figure 3. FO at the onset of the voiced part

<1¥ 3> A Bz nke) o] s 25914
52 A E FO7F 50kt o] ghero] I
= A2l HEo]th(Han &
Park, 2002).

oM A g > A8 >
oA et
Weitzman, 1970; Cho et al., 2002;

2.2. A7}
Al ket ololulto] shak Hurt < 4o
=

A= o] )

4. ololvlelo] B4 AR
Table 4. Information on Aymara subjects

Number Initial Gender Age

LCR F 26

—

2 EC M 23
3 GC M 27
4 MI F 20
5 NP F 21
6 SLC M 22
7 GCT F 23
8 MCC F 35
9 LRC F 20
10 PEAC F 21
11 1QQ M 25
12 MMM F 21
13 jcC F 20
14 NMQ M 2

A E = HAMY7E 580 3L o ZKF)7F 9 S E A B 1475 0]
th AL g HE 30 R WA= 2 200 SiT) 30T+
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S G0l A HR

Table 5. Information on Korean subjects

Number Initial Gender Age
1 KWwWJ F 21
2 KDY F 21
3 OYH F 21
4 W F 21
5 CIH M 27
6 NMS M 25
7 JTW M 25
8 PJW M 25
9 KHW M 27

10 KSH F 22
11 YYS M 25
12 HSJ M 26
13 KMY F 24
14 LIG M 23
15 CJW F 23
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Table 7. Confusion matrix for Korean subjects’ responses to Korean spontaneous stimuli

AR B_L B_A B F AL A A AF P L P A PF V_ L V_A V_F
B L 41 0 0 3 0 0 0 0 0 0 1 0
B A 0 45 0 0 0 0 0 0 0 0 0 0
B_F 3 0 42 0 0 0 0 0 0 0 0 0
AL 6 0 0 31 7 0 0 0 0 0 1 0
A_A 0 0 0 0 44 0 0 0 0 0 1 0
AF 0 0 0 5 0 36 0 0 0 0 0 4
P L 0 0 0 0 0 0 30 14 1 0 0 0
P_A 0 0 0 0 0 0 0 45 0 0 0 0
P F 1 0 0 0 0 0 7 0 37 0 0 0
V L 0 0 0 0 0 0 0 0 0 44 1 0
V_A 0 0 0 0 0 0 0 0 0 1 43 1
V_F 0 0 0 0 0 0 0 0 0 0 0 45
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Table 8. Confusion matrix for Aymara subjects’ responses to Korean spontaneous stimuli

A= | BP | BA| BE | AP | AA| AE| PP | PA| PE| VP | VA| VE| UP | UA | UE
B_L 5 34 1 1 0 0 0 0 0 0 0 0 0 1 0
B_A 1 39 0 0 0 0 0 0 0 0 0 0 0 2 0
B_F 41 0 1 0 0 0 0 0 0 0 0 0 0 0 0
AL 1 5 0 1 35 0 0 0 0 0 0 0 0 0 0
A_A 0 2 0 0 36 4 0 0 0 0 0 0 0 0 0
A_F 0 0 0 38 0 1 0 0 0 1 0 0 2 0 0
P_L 0 0 0 0 0 0 7 33 0 1 1 0 0 0 0
P_A 0 0 0 0 1 0 0 39 1 0 1 0 0 0 0
P_F 0 0 0 0 0 0 37 4 1 0 0 0 0 0 0
VL 0 0 0 0 0 0 0 0 0 6 22 1 4 9 0
V_A 0 0 0 0 0 0 0 0 0 0 25 2 0 14 1
V_F 0 0 0 0 0 0 0 0 0 36 2 0 4 0 0
UeRdt) A A e Aol tiaiA] AR sheol ] ofe
<3 oA F& SHAE YEPH 715 < 7>ollM g 7 ASB A)S V]S E XS Ae & e o) oA
A2 2o AX_ IR Y FHor FAduo] glon 72 H Fojrh ¥ ok IS(B L) thiE 1713(34/42) 2. = 31
A2 247 A=7 jEgS VERATE AZE AAE e E <t X3 AS & Stk o] g g Aol A 714 F
7ol 9k ettt 7tRE AN E TSel el A Aee dista 9101 HEE A7E Btk 283 502 A5 A
U 7707 (Uvular)& HERATH= XS S At aE < 7> o AR FU15(41/42) 012 JIAFTE o] = §hmo] H5o] ofo]
Aot sdateh W3 A A5 P, A, BE 4 7S U}E}Oﬂ’f] T3 AR A o] gt
(Plain), -f-7]-3(Aspirated), 7%= (Ejective)= YERATE U0 2 X 23 A=rel tial|A] A EE, X2 AS(A LS

<& $>oA B e} o] A} wkgo] Hold el o

H71-8(35/42) 0.7 AR P =] 0] dro] 4 -20] 71492 1]
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Table 9. Confusion matrix of the Korean subjects’ responses to Korean manipulated stimuli

(e}
Hpe

Akl B L B A B F AL A_A A_F P L P A P F VL V A V F
B_c-¢lv 41 1 0 2 0 0 0 0 0 1 0 0
B_dc-Av 2 37 1 1 3 0 0 0 0 0 1 0
B_¥IC-AEV 7 3 35 0 0 0 0 0 0 0 0 0
B_ZFC-9v 11 34 0 0 0 0 0 0 0 0 0 0
B 3C-3AvV 0 45 0 0 0 0 0 0 0 0 0 0
B_ZC-AV 0 33 12 0 0 0 0 0 0 0 0 0
B _3C-49v 45 0 0 0 0 0 0 0 0 0 0 0
B_ZC-Edv 10 21 13 0 0 1 0 0 0 0 0 0
B_73C-AV 0 0 45 0 0 0 0 0 0 0 0 0
A_c-4v 2 0 1 34 8 0 0 0 0 0 0 0
A_c-Ev 0 2 0 7 34 2 0 0 0 0 0 0
A_AC-ABV 0 0 0 17 1 27 0 0 0 0 0 0
A_FC-aV 0 0 0 3 40 0 0 0 0 2 0 0
A AC-3V 0 1 0 41 0 0 0 0 1 2 0
A_FCAV 0 0 0 0 42 2 0 0 0 0 1 0
A_TFC-4vV 7 1 0 34 2 0 0 0 0 0 1 0
A_BCAV 0 2 0 12 15 7 0 0 0 2 3 4
A_TBCAV 0 0 0 5 0 36 0 0 0 0 0 4
P_dcC-v 0 0 0 0 0 0 35 10 0 0 0 0
P dC-EvV 0 0 0 0 0 0 7 37 1 0 0 0
P AC-Hv 0 0 0 0 0 0 8 0 36 0 1 0
P FC-AvV 0 0 0 0 0 0 1 44 0 0 0 0
P FC-3v 0 0 0 0 0 0 1 44 0 0 0 0
P FC-HV 0 0 0 0 0 0 2 20 21 0 0 2
P 3C-Av 0 0 0 0 0 0 37 2 6 0 0 0
P 3 C-AV 0 1 0 0 2 0 17 20 5 0 0 0
P 3 C-AV 0 0 0 0 0 0 6 0 39 0 0 0
V_dAc-4v 0 0 0 0 0 0 0 0 0 45 0 0
vV_dc-Fv 0 0 0 0 0 0 0 0 0 18 27 0
V_dCc-AV 0 0 0 0 0 0 0 0 0 3 1 41
v_Fc-4av 0 1 0 0 0 0 0 0 0 17 27 0
v_FAc-Fv 0 1 0 0 0 0 0 0 0 0 43 1
V_AC-AV 0 0 1 0 0 0 0 0 0 0 36 8
V_AC-4v 0 0 0 0 0 0 0 0 0 39 1 5
V_AcAHv 0 0 0 0 1 0 0 0 0 27 4 13
V_ZRC-AV 0 0 1 0 0 0 0 0 0 0 0 44
Ac-Av gl AF 07 HES3H HIE7T AlY =2 7(37/45),
<AL oA HE2ZE] AT 715 2 YA_ASAE-E A AcAV 2F0IW B2 o i ek Wl Al =rh35/45)
00 g o TAHO] gtk 2N <E 7> R <E o]F BAa) WEl 3 WIE - Ay ATl AHglo] wE
8} 7R 2 B, A, P, VZF 22} &k, A&, AN, A0 A5 9L AR ET} o] RS B Al E 7 IA e o & Pk v
£ UEhdth ASA s o= Addeb= LA P AS, A5, 4 The 2 gudit) oyl AC-A VY ie Ao 2 whgsh A
=2 Uep T He FE42E o v e A Asds =TT ded olv = T A2 o] Q&S AlAkst
Uetdth B34S Ak L A, Fe 95, 445, 5 th
S UE T Hel FEHOR o] QEVE B ASYS T AT A5 20| AcAve W AgoR wEH Wns)
ERdith o5 59, V_ACAVE AFNE(V) AS ASAE AY #=UH34M45). AC-AVY Wi BF AS o vhgaioltt
(A0} A& A (AV)E T EX2 T AT 7Y 7 (45/45). AC-AVY wE ASo R HkSs viert AY o
22 e} Qs & <3 8ol A st rl A o, (33/45). O & F-A418) 1A 31 N W& A A B9 A B
<Eo>ol Uehd A 38 P gB)FE AvETh AFAE the AE 2 Ak ol AL Bk AX ) o 2 JFE v
Zgo] dc-aAvold A5 o7 W3t Mt Al #a141/45), A= S oudi) ot Ac-ave o) G AZo R
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Table 10. Confusion matrix of the Aymara subjects’ responses to Korean manipulated stimuli
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Table 11. Results of simulation of correspondence between Korean and
Aymara 3-way contrasts

Combination Correct Place Phonation
111 28.77 89.88 33.33
112 29.76 89.88 34.52
113 28.97 89.88 33.53
121 31.75 89.88 37.1
122 32.74 89.88 38.29
123 31.94 89.88 373
131 5.36 89.88 6.75
132 6.35 89.88 7.94
133 5.56 89.88 6.94
211 252 80.88 2837
212 26.19 89.88 29.56
213 254 89.88 28.57
221 28.17 89.88 32.14
222 29.17 89.88 3333
223 28.37 89.88 32.34
231 1.79 89.88 1.79
232 2.78 89.88 2.98
233 1.98 89.88 1.98
311 55.16 89.88 59.72
312 56.15 89.88 60.91
313 55.36 89.88 59.92
321 58.13 89.88 63.49
322 59.13 89.88 64.68
323 58.33 89.88 63.69
331 31.75 89.88 33.13
332 32.74 89.88 34.33
333 31.94 89.88 33.33
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Table 12. Revised correspondence between Korean and Aymara 3-way

contrasts
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