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The Primitive Representation in Speech Perception: Phoneme or Distinctive Features
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ABSTRACT

Using a target detection task, this study compared the processing automaticity of phonemes and features in spoken syllable

stimuli to determine the primitive representation in speech perception, phoneme or distinctive feature. For this, we modified

the visual search task(Treisman et al., 1992) developed to investigate the processing of visual features(ex. color, shape or
their conjunction) for auditory stimuli. In our task, the distinctive features(ex. aspiration or coronal) corresponded to visual

primitive features(ex. color and shape), and the phonemes(ex. /t'/) to visual conjunctive features(ex. colored shapes). The
automaticity is measured by the set size effect that was the increasing amount of reaction time when the number of
distracters increased. Three experiments were conducted. The laryngeal features(experiment 1), the manner features(
experiment 2), and the place features(experiment 3) were compared with phonemes. The results showed that the distinctive
features are consistently processed faster and automatically than the phonemes. Additionally there were differences in the

processing automaticity among the classes of distinctive features. The laryngeal features are the most automatic, the manner
features are moderately automatic and the place features are the least automatic. These results are consistent with the previous
studies(Bae et al., 2002; Bae, 2010) that showed the perceptual hierarchy of distinctive features.

Keywords: distinctive feature, phoneme, perceptual hierarchy, feature geometry, automaticity, target detection task, set size
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Table 1. The stimuli conditions in experiment 1, 2, 3
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Table 3. The set size effect(ms) in experiment 1
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Figure 3. The stimuli condition and the RTs(ms) in Ex. 1
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4 49 2 2EYH A 52 A ARze) WEAS FAZAG) vl LR, §oze)
WA RS s w3ty 4 %3 2hoA AR zxA &
Y 20l E 2 3, A4, HE A, ALA0lA 2ze] AFHAY) a3E AR, HISE) 20X
4. 47 29 74 A 219 FHR—A A (ms)
Table 4. The stimuli conditions and the RTs(ms) in experiment 2
=4 A5 = 4
(FEA A=) SA=A Az ez
B (g5 E}-2} 351(351) ER-2} A} S} 380(405) El-2} 3 7} 430(442)
2k () 2}-e} 332(337) 2+-ef o o 352(369) 2h-ef 2 A 438(455)
A (PHES) Ap-Z} 332(326) ARA} 2L A 371(371) ARA} B A 460(470)
B 9-SAIZE 338(338) 368(382) 443(456)

* () e BAH ) AT BT WA
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Zt 279 A= a3 30 ms, 79 msPoH, FEAS(=) =

7914 20 ms, 106 ms, TFES(AH 274 39 ms, 128 msH
th o] ARE 43 13 vlwskd, A xR 42D BT
oA AFHar] A} Aukd oz FUHPh o] Ades 2
Y BRe WEAEL 4o HlE) AH R AT HA

W, FEER A wastel AelsAel vk g 1

oFEoh

7z AL 20 s BAl, A, 542207 AolE ¢
AE8 A GIE) 2HNA BAzAY Az
T g Apolrt #AEA ggton, BAZRATY F4AFY,
AdzA7 FaZAE fog Aol Ao, 4
1(8)=2.09, p=07, SE=14.1, (8)=345, p <O0I, SE=22.96,

(8)=2.96, p<.05, SE=16.81. }&-(x) A= ZE =21
Zboll F2Jgk AFolrt AT, 42 4(8)=2.81, p <.05, SE=7.04,
t(8)=6.77, p <.001, SE=15.6, #(8)=7.45, p <.001, SE=11.54. u}
ZE(Ah 2ANME BE 'R 2214300 Zfo7t ddd, 22
t(8)=2.58, p <05, SE=15.02, t(8)=7.61, p <.001, SE=16.83,
t(8)=4.64, p <005, SE=19.24.

FAS 24 &1 20340l 45 ZHgo] ddeEAE &
ofry] L3l ®A x B = s WF E4S s9h
B4 A3, 84 270dAe FERHL BEEA ggron &
Az FEAE FEEHUC, 242 FQ, 16)=1.22, ns.,
MSe=1691, F(2, 16)=35.7, p<.001, MSe=78333. ¥2 =A%} &
A 24T AEAES BEHA GUTE FE, 32)=2.78,
p=06, MSe=1758.

5 A9 29 AEAS saxde] ASEA7] T3 ms)
Table 5. The set size effect(ms) in experiment 2

£4g = g2 A4
A=A ez
St 30 79%* 49*
o 20% 106%* 86+
npEE 39% 128%% 99
Bt 29 104 75
500
4a0
Al 00 oEH|
%l_l_] 350 I%":E‘;
300
250
200

O9 4. A3 29 34203 A= g 93zt
Figure 4. The stimuli condition and the RTs(ms) in Ex. 2
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A 1 9le] BE 2ANN FelF AFHAS] B} B
Hleh 3) AFWS] Eoold AAEAT FaEe] 2
Afol7k QIgick. webd WA, MBS WE ), A%
BEhe] =& AAEe Sadl WaiAE SAEolw 1)
2% AFHOE A HAY, FFELF AANF AFH ol
Uk RS WY Uk ol WEALE 1 A
BAY NPT A3t AH @,

il rlr
g

5. 49 3. 22N £

3 2592 A F &4, 284, AS
FH9Y AYE ZAFSIATE 2 AAAE A Ae24(
) AT o) f= APATFENEA T 1AL, 2002)00 4
o] Z45o] AZ4H AHAE AFERA ] ALHORE oy
AL F1e57] ol 4 A=e] FAol= ol
T v L AR T ARS cw, e T FHeARE
4 grave) ‘5’0 AMEERICH vl L sPUY 23 A=
ARRE AT SRl 4 wAASS 5 Aol 2
25 AR A zFol7t e Wal A= A AA = ATHHE-
o, B3}, skAh. Az SAazdd FUbE WA=
S <& 1> AAEH QUth

e L

51 A8 ¥

5.1.1 Z7HA

Aetsta Agdt Qe 4
o Arletgeh A @ Ade AY 19 =dsAch 2}
2 A 1, 20] VR AL QiRiTh

Ak owel SaEel 4

512 A=
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49 13 $Ysark
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A 17 FYA-
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E 6 AY 39 A4 AF 29 2AHA AZHms)

Table 6. The stimuli conditions and the RTs(ms) in experiment 3

=24 A= = 4
(EH A S Bl Az Fazd
vl (£54) Hl-oh 348(351) vt} B} o} 365(382) vt} o W 382(398)
el (244) Ef-5t 365(370) El-3} 7} 3} 397(412) Ef-3} 2} A} 414(435)
st (AS=4) 3h-Af 354(365) 3-Ab EF A} 376(394) sh-AF 2} 7} 401(420)
H J-SAZE 356(362) 379(396) 399(417)
Rom, ZF 2] AFEAr] BFE <E 7> AAE 3 500
o Ad 30Me BE FA45 204 AF 1, 29 AR O 250
£ A3t #EHAS AR, BRE 2HF 204 BAZA 200
i £
o) WA AR 2T G2zl s M3, A2 2 w0 | =il
2 Sz vl WA N 1 Aol BAFHSE foFhA o o L BE4
%S A= At SAxe HIFH-SAREE 356ms, A weo |
Z7AL 379ms, SAZFAL 399ms 2 B3} 20ms X9 x}o) -
o AUA e, ole AARAFY SAhZF79 BAARE &5 =23 =8
FH 5

zpo) 7 B8 7omsS FdolAw A9 1, 29 Aol A g
Astolt}. A, A=) E34E Mude W, =SHHY
A Sz 2 17 ms, 34 msPo™, AAH2(EH
Z7 A 32 ms, 48 ms, THB(3H) Z7AA] 22 ms, 47 msH
=, ol TAHCE fFoatR] e AEE A2 Ao|HTh
7k B8 ZolA A=A AfolE FAEANT 2

 Z79AM BARA AARYA b fo
W, Bz g4x4 s F23 2ol rt
A1 (8)=1.93, p=.09, SE=8.88, t(8)=2.88, p <.05, SE=11.96.
AdzA7 FAZH e A7t gt «8)=1.29, ns.,
SE=13.40. A85(Eh ZAoA = BAZAFH YA + &
277k zpol7) Ao, Adz2AH F4ZA ol Ao
b @EER sttt 47 4(8)=3.32, p <05, SE=9.57,
1(8)=2.95, p <.05, SE=164, (8)=1.27, ns., SE=13.12. FH&
(3h ZAolAM = BE ZHol| Ao)7t A, 24+ (8)=2.57, p
<.05, SE=8.73, 1(8)=5.33, p <.005, SE=8.80, t(8)=3.12, p <05,
SE=7.84.

>~
s o

)
o
rir
g2
e
o

# 7. 49 39 AAxAHY Sax9 AF5HA7] AN (ms)
Table 7. The set size effect(ms) in experiment 3

z A
RiRe RS -4 - A4
A zA SAaZ
&S 17 34% 17
AAL 3% 48* 16
T 22% 47+ 25*

B 24 43 19

7% s, A 39] EAEAT AR B2 WA Hms)
Figure 5. The stimuli condition and the RTs(ms) in Ex. 3

EAE 247 g2 24 ol 45 ZAgo] AAEAE ¢
olry] &l %A x ©A 2P s WEF AL ok
4 Ay, 54 29 FaEIAE FAFA Gger &2 =
Ao FaFHE o), 2zt FQ2, 16)=1.81, ns., MSe=4907,
F(2, 16)=21.79, p<.001, MSe=12673. &4 2713} &= %79
43 Age foEkA $UTH F@, 32)=34, n.s., MSe=198.

A3 39 AAE FHSHE, A, 2SAXNA-E &A%
w49 BAo & o7} QI A, 42 A=A
7] E37F A3 1, 200 Hlal fFofatAl AL o] Aol g
7Fed dide AA, AF 3004 =AM cwrst sS4t
o2 AgdA 2AHE FAEAET 1dAE ‘e, w, v, A9
20| M= ‘', %, A0l BlE O AFHoE AHEHrhs o]
ok AA AFEY] TS AR BT 104 2(2002)Y
Ao v QAZ =2 HEAGES Bk A

w s ARAgEe 4P

O

[rt

}_
Fub 229 Adol B AA o Aacy,
FazEANNE £&9NADe] ohd FFEEFAY ol
=]

4 RIZFSHA HEERE 7hsAol Auh dlE &0, vk BAx
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Aol ok, B, mP(FAEA) T, o, W (A
A 2SN Ao} AT FERFALIAE F
AR FEE ARG, Tl RS 2SIAAANY F
FREAL O Wgsl wgdty, F 2de] wAY
Apelel] 2 Fol7t A 4 4 itk ol SERFIAES
Aed MPATONEA, 01004 222D Helt
FERFAA] Ao o EATH: ARE ALD ° o]
BY 383 shse A,

6. A Az}

AY 1, 2, 3004 247 FERF, 289, 2AA A
Aol7h e S45e] AdgAet 484 vusgth A
3 Ade QAR A 219 dhgATte] S42d BiE)]
o5 WEths Ae BoFh sl 7 AelA 2%
8 Ao FRl wel, Azze) AFH=s] Et L2
=719 Z}J‘ﬁﬂﬂ AgolA Z Zol7} AT 7 AFolA

BA AT 2UES I A} <F &3 <TF 6> A
A= 9ok <& 9>°ﬂ% Zt Ao AdzATR &
A=8=7] & Hitg AASAT

<9 6>l Z+ ‘?f.dgl EAzA, AAzA, 242247
ztolE Fheoll & g Utk ZIAA, WA, FHA
AR 1dAE AFZRANA A=HI7] A7) B2
kon, FAZRANNE & A5HIr] &7t BEEJC
HAAZFE D), FF AQFED), ASH S 23
AY 20ME AAxRAT S4£ZH BFAM AFHI] &
7} AR oY, AA2AT FAZAZ E A7t AN
ok W, oA, AR, Ae2AE 23R AE 3dAE A
HiR o g ExzA AAzA El
zko) 7k AT

g It 5= FoEHA %}9&9_ , F(2 24)=12, ns.,
MSe=877, A& 3 A3 Zgo] &
ZE A}, F4, 48)=7.02, p<.001, MSe=3140.

AdzAT Faze] A5Ear] G AExaiie =
s, AAzA AIFHIY) gor FTFERF} Urtﬂ
A F AARF Aol7t ANeH, 25 g =
2 HAzboll= 27t §IATh, (16)=58, n.s., SE=5.59. &
e 7Y 259, TFAEH 2594 A
9] ztele FoakA] eskem, 27t ¢(16)=1.73, ns., SE=18.
t(16)=2.04, p > .05, SE=13.97, =¥ A7 239X ;g

f

rﬂ B o

Mmoo W

YAicIet S0 M5 M4S (2013)

Atolof| ARt BAH 0= {7k xtol7t BEEHAUT 1(16)=3.47,
p<.005, SE=17.61.

X8 A7 1, 2, 39 Hd BAFA AXKms)
Table 8. The mean RTs(ms) in experiment 1, 2, 3

z= 7
A9
EAzA  Adzd  g4axd
A1 (F5H 347 349 419
A 2 (F250H) 338 368 443
A 3 (2FHA) 356 379 399
P WA 347 365 420
200
450 F
400
n oEH
ujm 350 = Ex;%
> =
280
= s= Hrt 27|
AE 2E

a9 6. A3 1, 2, 39 B WS ms)
Figure 6. The mean RT's(ms) in Ex. 1, 2, 3

F 9. 43 1, 2,39 A=A ezl
P A=HA7] 3K ms)
Table 9. The set size effect(ms) in experiment 1, 2, 3

)& = Zj o

A3 1y N { 5

A AdzaA  szza * (=]

Ad 1 (&9 2 72 70

A 2 (1R 29 104 75

A 3 (YA 24 43 19
B 18 73 55

Al Age] dnE FHE, 1) e Aol AEEA
HagAl vl W, °%d_ Aol A WA o] &
of ws] AHoR AHdt= e vt 2) A=
of A5ar] aRE wustd, 7144, AFAEY SFEEF
o &84 Ao FAs 2oy —S—Hi] b
o gAl v AHsH R AEsHe v, 2 =
FHAAAE L FFAE iR o w2 A AeEE B
Atk o] Ayk= AYATNA wEE wWEAe] A7 9
Aot dA 3) AdxzAT Fa2 Apole] A5
F3ho] zpelE W, FFEF AAG 25WHA A= A
A F4 A Aol Z Ael7t gl o, 25913 Ao

B
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Ash g2 A2 Aelol 2 Aol7} foith o A E
FoAS SERRIAE AT APATIN FERF 2
A0 A7 E243 AYEPHe] 7P w3 259X 2
o) A2k2 B2 HelEgel 71 Bekd Azsl U
AEUT Bok 247} FEAL, 2N A, 28914 A
Ao] 45 o EAHo| T A Tzl o) EAH T, 28
92 Aol M AN 7V Fe A9E AT, 23
1% AAe) Aot Fa A2 Aolo] Fol7t YAV Ak
UBE B Sol4 H9E F Aok

7. =9

B A7 522 AA, 240 WEAde AAEde
sty WiEAbde] Faol vls) $Adzola AsH oz A
derhs $718 e Zolen, EAl, WaAdEe] A7
A s #ER AYATE] AAE FHAOR vk
ZIAT. Aohs WEA 0] S Hls) AHEH Sy
oje, MEA-E YA (atomic)o] 3L FHHQ Fgo] opiet
Waog oAl 725 /A Yue

Ll RS
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o] Zgolut AAA Aok A3 A 1
FOlAA HmW, I AP A2 AAE Wile E‘% a4
79 & Hojue o] "Hrk
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=olo 78 Y S8 9 AEdolghe] dd AEE
e Aegd 9}5}(Lindblom, 2000).

2 AFHE 7P BA) okE BAlolth. S o] B
TR AL Ao DA FAL FAxE
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1987).
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