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ABSTRACT

Background and Objectives : Hearing in Noise Test (HINT) is a modified speech reception test using digitally recorded sen-
tences. It is useful in assessing speech communication in noise. This test is easy to set up and to standardize by the commercialized
HINT system. We aimed to develop sentences for the Korean HINT system so as to enable international comparative studies.
Subjects and Method : Seven hundred fifty natural written sentences were prepared. They were digitally recorded by a profes-
sional voice actor, and long-term average spectrum of recorded sentences was calculated for masking noise. The performance-
intensity test estimated the relationship between signal-to-noise ratio (S/N ratio) and percent word intelligibility by testing ten
normal hearing adults. The next step was to equate the intelligibility of sentences when they were presented in masking noise at
a fixed level, and 250 sentences were chosen. Individual phonemes in each sentence were counted after phonemic transcription
using international phonemic alphabet. Results : Long-term speech spectrum of Korean sentences showed relatively lower level,
especially in high tone, compared to other foreign languages. One dB change of SNR resulted in 9% word intelligibility change.
Twenty five lists of ten sentences were formed by adjusting composition of sentences to obtain even phoneme distribution, which
were had 9.21.1 syllables. Conclusion : Prepared sentences for the Korean HINT will be useful for assessing functional hearing

activity as well as international cross-language studies. (Korean J Otolaryngol 2005;48:724-8)
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00 000 000 00000.000 House Ear Insti-
tute(Los Angeles, CA, USA)O O00OO0O0O Ariel digital
signal processing board, TMS320 processor AND 16—
bit A/D converterd] OO0O0O0. 0000 OO OOO 70
dB SPLO OO0 OOOODO.000 OO0 000 long-
term average spectrumtd 00O0O0O OOOO.

Performance—intensity(Pl) function 0O
0O0000signal/noise=S/N)O0 OO0 OO OOO
00 000 0000 0000 00 000 00 1000
0000 000. 000 (Pentium O, Sens V20, Samsung,
Korea)d sound card(Crystal WDM AC’ 97 Driver for
ICH 4)0 00000 00000 (Aurical, Madsen Elec-
tronics, USA)D 00000 OO0 O calibrationd 00O
000.00000 calibration OO0 0OO0O0O O OO
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Table 1. Modified international phonetic alphabet for Korean and example of transcription

Consonants
Nasal Nasal Nasal Plosive Plosive Plosive
bilabial alveolar velar bilabial lax bilabial tense  bilabial aspirated
IPA symbol m n n P P’ po
Type character m N ng P pp pX
Plosive bilabial Plosive Plosive alveolar  Plosive alveolar  Plosive alveolar Plosive velar
unreleased alveolar lax fense aspirated unreleased lax
IPA symbol po t t' o to k
Type character P t t X T k
Plosive velar Plosive velar Plosive velar Fricative Fricative Fricative
tense aspirated unreleased alveolar lax alveolar tense postalveolar lax
IPA symbol k’ kb k- s s' 1
Type character kk kx K s sS sh
Fricative Fricative Affricate alveolar- Affricate alveolar- Affricate alveolar- Lateral
postalveolar tense glottal palatal lax palatal tense  palatal aspirated approximant
IPA symbol v hy te e’ teb I
Type character SH h c cc cx |
Vowels <Korean sentences>
Front high Front mid Back high Back mid O 000 ooooo.
IPA symbol i € w A 2) 00 OO0 00O OOoo.
Tape character i E | A 3) 00 OO0 00O OOoO.
Back low Back high Back mid 4) 000 000 ooo?
IPA symbol a u o 5) 0000 0o oooo.
Type character a U o <PA transcription>
Diphthong Diphthong Diphthong Diphthong 1) kl kakenln pulexincAlata.
IPA symbol je in ju ja 2) sane kasA sacinll ccikAtta.
Type character ye yA yu ya 3) sAlapane kaUka issAyo.
Diphthong Diphthong Diphthong Diphthong 4) ilpone kan cAki issAyo?
IPA symbol jo wi WA wa 5) halmAnikke kamll satlly Atta.
Type character yo wi WA wa
Diphthong Diphthong
IPA symbol WE wi
Type character wE Wi
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Fig. 1. Long-term speech spectrum curve of recorded sentences,
used as masking speech noise. Korean shows relatively lower le-
vel, especially in high tone, comparing with other foreign langua-
ges.
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Fig. 2. Performance-Intensity function curve showing the relo-
fionship between signal-to-noise ratio (SNR) and percent word
intelligibility in the sentences. The slope of this function is calcu-
lated in percent intelligibility change/dB SNR change, which is ap-
proximately 9%/1 dB S/N.
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Fig. 3. Distribution curve of senfence intelligibility in masking noise
at 65 dBA. Approximately 20% of sentences show 70% of sen-
tence intelligibility after 1st equalization test and adjustment of
sentence signal level.
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Table 2. Examples of Korean, English and Japanese sentences of hearing in noise test

Korean

English

Japanese

0O ooooooog.

0o0 00 0o0oobo ooo.
o0 o0 ooo goo.
000 o oo oog?

oo0oo oo oooo.
oo oo oo oog.

oo0oo ooo ooo.
00 OO0 oo ooo?
oo0oo ooo ooo.
o000 oo oooo.

A/the boy fell from a/the window.
A/the wife helped her husband.
Big dogs can be dangerous.

Her shoes are/were very dirty.
A/the player lost a/the shoe.
Somebody stole the money.
A/the fire is/was very hot.

She's drinking from her own cup.

A/the picture came from a/the book.

A/the caris/was going to fast.

0000 000 O%0 0000.
0000 %0 000 DODOOOO.
O0%0 0000 $00 00.
00000 000 000 ooooo.
¥OOO DODO Mo oo.
000 OO0 0000 000 o0.
00 #0000 0O00.

0000 000 000400 0O0O.
000 DODOO OO0 0o0o0.
00000 OF #o00.
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