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B FE R B R AT R AR T e &, (acceptable noise level,
ANL) - AJTHHIR R B FEaR AL R I B0 KRR < NS H BV @ i e aE n 2
¥ & (Mandarin ANL, M-ANL ) Bl By 25 FH =R 2 S HE R AR R SLFEIIRCTT -
o T R HERERR ANL JIBS K " B Eae el AR ERE , - DUESABEES
SKIRFH 0 PR R B2 SR R R FIBTASEYE < 126 (7 BIEEESH F 4 2 BT
52 KB BB A e Bl 2 R BT 3 AR (JETHRERH S0 A - B IhRER
76 N) o WRFTRSRATT @ — ~ e AR B EE#ERE ANL {6 5.84 dB (SD = 4.42
dB - #i[# -3 ~ 18 dB) ; . ~ RBJEEHEGE ANL {EAIB)BEZS 6 FR G RN A
B (p<.001) - HFEZEE ANL {Hi/) - BUEESREE RS = ~ BhEESy mdA
B A RB)PEHEEE ANL (HEERERH Ry 4.33 dB (SD =3.41) » HUjkE
fHZE 4.85dB (SD=4.01) ;Y - RBJJE#HEZE ANLH = 5dB > 85 % DLt
RN R BIRERS SRR I - RBIBEERE ANL {H > 13 dB (MELJRERH ) BORB)
PE#EEE ANL {H > 17 dB (CHIIRERH) » SRR BhBER RSB - hRER
ECRIE ] IEHESRIZ 86.0 % » A LIRS 80.3 % o NS it B8 ZEAN i S S A RS [
BRSSP & 2 R B IE#EE ANL (EAERAS0E - i 3 BhiE e Pt e R iR B
e U aERE ANL {8 - BRPRIE 2302 R0 AT S5 ANL G - SfIR e fitee
B ELERE B i B A R - T BY TR LS E A r IR IR - IR EOR BN
f3EEE ANL {E{EREMBIEIE B R R BIIEZR B IR A8 - I E S BRI
BRRTEE SRS -
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—  BhEERR N a AT IR EIRARIRIRE

RIE BT 55 ~ T4 R By A O K
K11 40% = B 4 e Z AL BE JJHH K1 52 2
(McCormack & Fortnum, 2013) » HE¥E /748
KO TG BERENAEWE (Chia
et al., 2007; Heine & Browning, 2004 ) - &
WA S A R IR R B L B (B A - 52
HIESHERE (Gopinath et al., 2009 ) » BE/RES
N ERRERRAL - JRE—EE it g
PRI - SHE RS RGN TE JHEk
HFZEEHA AR 2 REEHE - R
iSRRI AR A B
BE - R IR A SR TE )
R MRS ~ 22538 K0P e T R 5
o Z— (Weinstein, 1996) o 4R - FLE B
A RAFRYEE (outcome) » JZPEHEH K
H NEEZE A SRR - B2 0 B
JESS O RCH E ARG AE B I B B B — B Iy
%% - HLERRC R 22 S AR - 121
BAERE AT SRR o FOREERT R
W RS bR R il S A REALHE - HAVERE
L FEREE IR HERE - MR B TR L iy SE
[LREIEEE AR e 1= (2 ) NG RGHEREE O] X E|
AT 2R ETAL B B2 sy 5 g 2 e 1
t2¢ (functional gain) B T FEEFHTE Sl
HBiE 3, (Hearing Handicap Inventory of the
Elderly, HHIE) (Ventry & Weinstein, 1982 )
Dk "&FERQEER ) FEEYEEM
#: (Client Oriented Scale of Improvement,
COSI) (Dillon, James, & Ginis, 1997) - &
BT IRMERR A AR - (E REAL IR B LT A R e
AW BETEHEAME RE 7 AmmE
BRE N\ ERIE L - RGBTSR

A - BEAEE TTREE B R TN I Bh TG

By 1 A0 2N T RETS A1 Bl BE 25 1Y B8 F ik
2 » Nabelek ~ Tuker Eil Letowski (1991)
AN [F) DR Y Bh B 2 3 A% 7 =0 - A3
Fo BB S BOBGEEAL o 5% T B RS RS A A
SEELE | (hearing aid use) FY BH 88 (K] & 1
P TR SR R EEIGE SRR, (the
willingness to listen to speech in background
noise ) » HIiE {7 He TEE R E LhAE Mo TRy EE
A B RS 03 K15 B 2L o [AI[L - Nabelek 55 A
fei— BB E ¢ " BRI B
M NHQIERE ST HYERE - rIRE b thRyEE
o R R B PR BB, 0 B
R R R R —EWEER - D&k
T RMRE N HTE TR GE IR R R e 2 g
BEE ERRER T AR AR B L
{8 ; (tolerated speech-to-noise ratio, tolerated
SINs) » Z#E#Fy " W ERRE TR

( Acceptable Noise Level, ANL) (Nabelek,
Tampas, & Burchfield, 2004 ) - H &8 &
ot DU lREE o g R T — Bl S i
2L E% ¥ (most comfortable listening level for
speech, MCL ) - iIf; [F]Rf 2 BRHQ PEE B R 52
M AT 55 %5 & (maximum background
noise level, BNL) - Fijsiki fifE OB RS2 5 &
RETRCE  AT e 320 5 5 & MRMFALE R
ANL {E5k/2 MCL #1 BNL & 22 » #HE A
B "MCL — BNL=ANL (dB) , » ZJjAH]
BB 5 H AR B S B SO BN TR 2R & o
BhEE ANL (HEIEERS ) BURBIEE ANL (R
s ) -

ANL I B3 (9 37 3 B % /2 » ANL {1 i
1K » ORI B R SR AR OK
s S & NIREERA T - KL - fE TRl
[FIERI I iy H A 3 T R B B B R 1Y
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SRRt ATS - B DA L A
[z » ANL {E g - BIISRIR 32 ) 5 1R &7
HNFEE BT - A ERE R By
T DECE R F S r B R n] Rl
KA SR BE LR A R - BB AR R -
38 118 G G i HH 22 Y SR SURK E Nabelek
Freyaldenhoven ~ Tampas ~ Burchfield Ed
Muenchen (2006) W22 191 7 B 48 5 A R
FURCBhBESS  ANL {8 - 3 DU o 7 S i
#r (logistic regression analysis) & 15 2 i Tfy
{50 I B B 2 A B = B A v 7 T R - TS
REUR » ANL HAHEMRARAIA (/R B85
A7dB) » HEE 8S % LIRS Rk B
PESSEIE A RS RC B EEsS & X
B ANL =% CKR 13 dB) - i
PSRRI AT 10 % - B ANL {Ev&AE 7 dB
% 13 dB Hpf R By RS - e i R A
K —FA Ak BRI TE S — R
TEHAMESS Y ANL {EAIB) R 2560 F IR e [
AR MEAITERRC) - Hdr - ANL E# L
Y RE (REE B - full-time use) AYB)
BRI FIRRE 87.0% MY I HETEIIBESR » %}
AR E (E A - part-
time use or nonuse ) HI[AG 83.6% IERETEE »
BEASTHMI EME=R Fy 84.8% - 35 LB IHEN
ANL JHEg2 — 8 ARG TH » mIi s
ATEHE] » 0 7 FER R AR SR B TS 265 H]
#IBE (Nabelek et al., 2006 ) -

CRHETRRBRETECAR

(—) BhEEERRYEI AR R IR R i
BEE TR 2 S EREIRET ANL IUAVH - 35
W RN ANL {E A 32 4R 85 ~ 15 (Walravens,
Keidser, Hartley, & Hickson, 2014 ) Bl J f2
FEARKFZE (FEE - B/NME - 2008 ;
Crowley & Nabelek, 1996; Freyaldenhoven,

Plyler, Thelin, & Burchfield, 2006; Rogers,
Harkrider, Burchfield, & Nabelek, 2003 ) -
T T 0 v B BB B R AT 0 v A A B 1
(Nabelek et al., 2004) > 15 SRR
(Crowley & Nabelek, 1996; Gordon-Hickey,
Moore, & Estis, 2012; Nabelek et al., 1991;
Olsen, Nielsen, Lantz, & Brinnstrom, 2012 )
o 2 3 B Aok 2 F & (Freyaldenhoven,
Plyler, Thelin, & Hedrick, 2007; Recker &
Edwards, 2013) - ¥~ &rdiis#t ANL{E S .2
BhEEER A EH SRR BRI - A8 T R b A
IR HI R R A U e H i i H B T 1
ANL g CiRFEEL ~ BRUINE ~ A4 » 20125
Freyaldenhoven, Nabelek, Burchfield, & Thelin,
2005; Mueller, Weber, & Hornsby, 2006; Wu &
Stangl, 2013) » $RFEATRESAIE - 35 LLBhTE
wr R ELRE vl R A RE o RN B S B
EPERE » BETIETIE S 1 B R R
FE - B BEERRHY 5 IR P28 5e A (directional
microphone ) AR TAZ T 2 £ 11
dB {4 {21 [t (signal-to-noise ratio, SNR) -
HE AR o R AT i 40% 2 70% HYEE &
FINFRI (Nordrum, Erler, Garstecki, & Dhar,
2006; Ricketts, Lindley, & Henry, 2001 ) - [
M HIEIRRE (digital noise reduction system,
DNR) thf 3R o & 0 G He I
T F &7 3 (Ricketts & Hornsby, 2005) - iR
HIREAOHE R (DNR+ S PE 2 wi)al ) 5
PERARCT MM Te A, - fEm st 28 %
3 T 1 28 e JE A XA B e Y R S RN R B
(Nordrum et al., 2006) - #E& 3 » B
Al AR R ER R (7 1) P2 o JR AT
FHNHRAE ) e B AR B TR b & e
HRRE S IR BERIET I LB - BEHER
FEH 52 %8 o L Sh > Nabelek % A (2006) 2
FERRA S T il B SR P E P B ANL (HER =
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(ANL > 13 dB) (ANL {H¥HiELE ARyTEH]
T v AT AT RE S e 17 R B B e A
A - {EENCRTAYFE R - BT B
eSS E NI E B 1 e BhEEES T RERI IR -
G T B EER P AR D R A S R B
R - S R ENORTTE AN
H IR A DG - B TR
AR~ AR AL o R R
1r H e BRI A BRI e B T R -
T’Emﬁﬂﬁﬁ%ﬁﬁdﬁﬁﬁ)ﬂ o #7 LAt - ANL ]
B K I i S A7 B D2 2 ) s 5 ]
fﬁx e A RE B B A IR TG
HHYERE - bR TR BINRTEREIB TSR R A BE

FIAURE CREHBEA ~ (REBE BN GET ) -
AR AT BB R H B B iR e 2
Hikeg -

(Z) BREEEBREMEE S WE

WRIEFH I RIGE S E 256 5 B ANL {5
I » 8 1E S 2 B A — A9 BB < von
Haprufg Ed Bahng (2006) HLigREREAIZE —
At m*)“fiﬁﬂ%ﬁ TR BE R EE R ANL {H 152
MR ERYEE S AT RS W o Ry 3t
ﬁhxnu&ﬁnn—jfﬂ ‘f‘n%ﬁiﬁ » ANL
1ET'.%E§E§EﬁjZ%E@3H§§ b

SR ENZE - AR HA SRS R
FiAN[AFE 1 0 Shi ~ Azcona Eil Buten (2015)
i‘%ﬁl GF1 ANL 58 5 WA 20U - Hhiga
m:l ﬁt E%%Eﬁﬂﬁﬂf? _n‘g,&xﬁﬁn
FIRAFIRCAH ANL ff » #5 R %88 > ANL
H &SGR AIGE SRR %2 - A - B
1@*@@%11‘%’(5@5% HA B 2 R R ZE = B
i 5 AN AR R e i H A2 E ANL
{H (Goldman, 2009) - [FIFFANHFEERGES
#f %} (non-semantic speech materials) € H
B ENAY ANL B > 30 ] R DK i s e e 7
JHIBLEE S A {0 FH BUBE (Olsen, Lantz, Nielsen,

& Brinnstrom, 2012) o JTHARF 2 HIEH -
i = MM B B ANL B B2 2550/ (Koch,
Dingemanse, Goedegebure, & Janse, 2016)
PRI It » Shi 55 A 3% b R A B T ANL 1]
Bl 5 Sl S P i P AR 5 B ks 5 -
1T 7E 22 8 AH BRI 58 7 T - 3 SR RN
(2008) J~ TR IEH H 6 AR EHEgE W]
PR R ) e - PR 60 {73
AR L BRI HERE ~ SR R P HE A AR
Az ANLH - #ERFEHL - 535 ANL {HE%
KIR#HEEERAR ANLAE (p < .001) - SERGE
BMATEEZE T ANLH 5 8% ZifE
R 34 A AME SGERE I B R T oA
PRETEE S RE TR A [FIMCA ANL (2 s %
i B > EEE (M =465 SD=821) Hl
B (M=4.82>8SD=1720) z ANL {HI95H
FZARREEZE (M=1.15>5D=721) ANL{H (p
<.001) - TIPEEEFISEEE ANL R A 72
F o HEFRERE RN = HEEE S AT ANL
SR/ MR B EERRE JIAH - WaAH AR TEEE
ANL Hi#fiat ERVBEZEZR (p < .05) - ik
i RER T FF KB S IRA G 2 2 ANL %
BiAh - thiRmEE S REJE® ANL (HAY 22
_Iﬁa/\BEEAEi‘EEE Sl AN FH BHE B 2 oAt
i o IRy E AN von Hapsburg Bl
Bahng FIBFSERER - el 5 ANE R E_EAET -
RN S o MIRE - e ks
AR RPN S o A RERIE AN A Y
TR o BRIt AN » AN [E)RE R EE S B aH A
g%ﬁ@g(mwmmm)mﬁmh@ﬁ%
38 ANL H S R (K2 — (Shi et al.,
2015) o

= HREE
AR 9 A T A LA A EH AR 2 fRE - 1
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Nabelek [ %/ 2004 412006 4y 1 5% »
AR R TEAR N AR M B DA R s 2
ZEUSEH A SRR (analog)
FERE e (full digital) FIBIEEZHEH
H B BEZR AR D RER E AR IR & » Bl
18 M IH D REAN AT AT Aivam - ] SGE ek A
HHTHEEM IR BRI BE AR - RoRiE
FEZ AR AL AFTHE ANL IR - J5i
AFEE WSRO AR - (HHR B
FYBIEEZS B S BR B Rl - [RIRL - e
HRTEEHE e DL I S - AR
TEST THEFIE - AR - ANL EAER AT 2
ANEERYBEFIR - IS EEHE A R E - =
Nabelek 5 A/t 2006 44172 RECHBEED:
ANL {5 B By s 5 FH SR B T vy S B A
TR FERL A TR -

B1 Bl 0 25 8 o 3 R B B Bl g 1
WoEERE Ry - RBEBIEEES RS a e AN T DA%
Hl > BEARZTHEREZ A ANL HELD)
PRos Bl AHE R C B ER (R - BEDUREIS 92
T2 B T PSR BE Y 722 B R R T Al ¢
A B B E Y8 AR E (ANL) - H15¢
T B EEES R BRI S AR v A= g - Ry T
f P E T RE - S R B RE SR Y s
REPERR > BRATREE HE 1 2 B ANL BilBfjiE
P IR Z FIRRALR - S5— T3 - ST BhEE
e AR R Mt — L RE R I9EE
@A SRR T B ANL 5 B B B
W HEREE - BHIRZ AR EIEE
Nabelek fff 72 H % (1991) BYBhHES 6 A8
HR[H% (Freyaldenhoven, Nabelek, & Tampas,
2008; Freyaldenhoven, Smiley, Muenchen, &
Konrad, 2006; Nabelek et al., 2006; Nabelek et
al., 2004; Walravens et al., 2014) - it 2%
B EELR G0 I R DL e = R B2 — K
{5 FH A8/ N » SRR A - SRAMiiE

F B IEAR B A RIREFE v DI 15 56 > =&
SR BT EAR ERBER 2T K - HEH
T IRT P K 26 Bt =8 v A v e e el
R EPHEE - BN BRECE /N
B R AR BT R0 I HURE -
FirLL > AR aE ABDEEZR BE =R (HTE 23 L)
AREEL M HRAE A T KAV E S T & i
BIEEZRAEEER > BEEF T DA T BBy B
M e

5% 0 JERE B MR FIGE R RUHE - A
BIE 78S R #EE 0 GBS FE BB R AR
i HAEEC BB IGER ANL 2%
BB I 221 B 2R o FH 3 1 e P i
ft o F§ 3% > Nabelek 2 A (2006) J% Shi &
A (2015) s - &l ANL /97 2080
WIEE A RN [F R > FER E AT 38 R AR YE B
(baseline data) {FRHTHIZHE(HE - BEIREE
CLR i AR AR ANL JHIES - H i R 1T
TABhEESR B - TR GBS &
fI3ERE ANL KB R TSI RiTE2 T - )
T P EERE R ANL JH1 55 7 EG R B s 28 28 i
R o AL % S PR P (B (AR
SARHE L R BA STRRI R - 7 HERE ANL
{E PR ISR S ER R E L2 -

m ~ % B VSRR

E AR AR AL - AR e
2 B H AT B AN i B T R 2
FHEFT 0 > th R PR B EERR A TT I AR
SEJE ~ BRI R e S BT T
EEERFE - 2RIRES B R T B R FERE ANL
(EEE)Z RINAEN= EPN e IR S & i)
BhEEas AR - PRAES ANL (g BB JEER B
F=RATHERA 1% - BaidE R R g IR EE
are S IR A A -

i BT > AKTSE H B2 A EERE ANL
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(B B B SR O P AR B Z B PRANTTHIISTT -
(RS ELi B FE ae e IR B el (512
JEELB AT SRR ) AT 2 3538 ANL
EREAR -

MRAGE

— ARHR

B FEEt 5 126 fi7 H ik A6 B
PRAVEERRA - RIS R S A T
280 B g (e VT R e o R A > B
w2 A R A B R R AT i 5 A S0 iz
(fEFEHECIRERL) » 551 40 7 Z0P% 10 47 -
SRS 71.54 5% (SD = 14.12) > HESEYY

15.85) » AAEISHEET R 69.70 dB HL (SD
=13.00) - 5572 fibffsesetiss (551 44 47
2o 32 i) BB RS B A ELBA R Lk R
Yie (fGfEATIREM) » 394 61.46 %
(SD=1840) - Vi Eg (0.5k ~ 1k ~ 2k
Hz) 5K 64.78 dB HL (SD=17.43) » /=
H 62.43 dB HL (SD =16.93) - [l F&R#
BN R— © BRSO - FrEfTe 2 s B
BhEEes — 8 H DL Eichs - RERE Ry E3E HEEG
T FERE > HEET IR A R AN
MR - A TR G SR AIRERE A 5L - S50
SELA O BIEERSE » TSR BRIEIN
H ~ BoRhTERs 0y B RS B AR R F
FEBNTEZR IR TSR I 2 [R5 -

— \HIES R
EEEE (0.5k ~ 1k ~ 2k Hz) 67.80 dBHL (SD= AT H
FK— 126 [ EEHER A BhEEZs i &« FeAE R}
NP :i%ﬁ\ B
MR CAED FEg (%) 4221 ﬁfﬁﬁ
FHRY
] o8 Yy iR HBH (SD) B (SD)
IHAEMH (n=50) 40 10 7154 1412 67.80 (15.85) 69.70 (13.0)
HINREH (n=76) 44 32 6146 1840 6478 (17.43) 6243 (16.93)

AHHTELL T HEERRR ANL IS | 345 E)
PRERBE B T B & o HEGRAR ANL
B HY H ST T S 0 B BEAHEAE R
HEEE 2% Zam X CiRHERL > 2010) - K
A MRS Sesa s S B O IR S JEGE
ANL i JE = - BIGE & 4 KL MR
AV F B (running speech) » T35 AH I
k% N FE ST (multi-talker speech
babble noise ) » Hr1 » HEEEFEFEAEL (speech
material ) RyBR/MEZIRATEEE OECE (2R

KEWR) 30 HAVEEERER R
SREAUEEHER Ty 44,100 Hz - fEESEGS =
SEIRFTH B S AR SR BB BT - 7 B8
A PR ER I EEE B/ NME (2002) g
JE IR BRI ) 2N AR
FEEEE > L CSL RS EAREIR 7S A
RCRERS GRS S R 5 By 12 ARSURME 2 R 14
T RS RERE R 1153 308 -

BEE SR 68 IR BB 2 A H A T B
TEASEE DGR A RS | AR R (I
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) o ORI E B S et ANL I
ERFT 2SRV (Nabelek et al., 1991) - &%
REIRER » ARRFEERA T B EER 6 FIE |
REBPEIHE B TESREHIBUIR - BIEER6E

& ZEBRE BB ER BTSSR
SRANKERF L > DU AR e B O R BB 2R R
B BBFROARTHE R 0 8 B
RS AR (FAA D)

Folihisas N B

BIESHE F = P ——— X100% (A= 1)

= MREFERENEREIE

(—) EEER MR I

AWFERy TS E SRR > WS
ANTERIZ VB - 5 A RPRA H —
IS MU BB IR AR - reas BRI TS
JIRNETE - 73 B AR S B B AR e P e 3
2N AEFTIREE » WS —PEF R IE AR
H#G T #EEE ANL HIBRAE BRI BREREE - ik
SIS0 25 A5 TR TR 5 B A I B e
B R R MAT G AR FEEOK - B4h - HfY
AFRFEHA B2 EL3EEE ANL SIBRATfEH] -
Fo BRI ] & 22 BB T FEAE SR A AT RERE
o FIREITRIHIE A BB BEAR
FFFEfEEAEA > SL-ERIEE TR E R 22 EAR
FeIEAME - B AR R B A TSI AT
Bk SRR BE VIE  AE
& BRI B B = A FITET i
WAL (BB TSR - G
M A TR E — MR A E T AR e %
Al ANL 188 - 7R Rt 0 B2 55 2 = {1 Al 22
fr2EERT - =R HE —E = A A
SIBETTHES -
(=) BESiEFREEE

Tl EREHEEATHE (%)
Bl T OhERRE EDGRERNS , - DUT#EH

Hif B EE s B ANC A D - WA R B ISR fE
FIZR » PRAR B P2 0 o i B i B i 5
ERE5 53 Ry DIRe i s D REAH R il ) - 422
Z  BTEENRSE CD %2 (Lenovo X200
IBM R52 ~ SOWA CD-player) & ff % ¥
& (GSI-61) - FRf#EGE ANL #4 8 8%
o R BT A A A - B R
VOBE YA & BERR T A AR
fERS AR B Ay H EfEREt (VU meter o FH
monitoring meter ) FH4F 0 dB & » DIEE—RIFE
#EEEREt (sound level meter type T HU5E ¢
SVAN 945A) 1E523d & B OISt i i
Gk HE > o3 AR A I B B E R A — &
FERG IO HE T 5 & > DAIRF & ANSI $3.6-2004
PSSR R 0" f4 145 dB
RETSPLs Z fZ IE2HRHE » KEFFRAZME T
+ 3 dB (Roeser, Valente, & Hosford-Dunn,
2007) o ¥IERAER - RHIBERTER USRS
fi PR RE S SR AR DA B A ~ B BREIY S
B RER/REHE 0 dB & - AR
PAETAERESER, -

TSI TE 2 B TR = A (ANSI
$3.1-1991) & AREBIIEERHIEDIL N (KRB
I8) o BesHEEh ANL B - Him¥Ess (00
) AAFEEREE A 1.0 ARE o [B— 2B
JitgAr = ZAHBAN BB (EH Acceptable
Noise Level Laboratory A 2008 4 ] 7& & 12
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%) o AWFFERER LB TS R ANL

BEEEFHIER 1.5 AR > A LUNRIH

FHAT 1. ANSI S3.6-1996 B2 G5 IF A HE 3y E

FEREEEE A 1.0 AR - SRAIAH A BEEE -

HIR B 85 i B b R ACHEAESE 5 2. (Y

4% PR B R B AR A 8 TR AR B

il R o IR R il 2o BF AL BREE IR 2 KU 5

HAARAEZ 1.0 AR - #E 35 ANL HIEs J5 5

%% % ANL fig U4 i (Performing the

Acceptable Noise Level (ANL) Test, 2013 )

REFFAUTE

1 Bl ERE S SR (MCL) : DIEE A

(channel A ) 37 W fte ik 3 355 o I
FoRE - I G T A RS 0 O
SHFEEEE (Migk=) FIEMEEE (M8k
M) - BERERE TR - MR
FHOAGEAM S ER - A BafaaE 5 BiA
Tl & Ry 5EiA & 0.5k ~ 1k ~ 2k Hz Z P
BEREIN 1= 10 dB HL - S2a438 DAnT R i

(‘bracketing procedure ) - fHiCITE4 (#HHE
f] LA IE & - A P RORE =)
HRIHIEA A B IafAE S & - FAta LU
X 5 dB HL X, (steps) #iHHACERHIE
Sl & - HEEREET & 0 WA
EEAERER L 5% @/ VEEE
FrEE EE/NE Ryl RBLIER 2 dB
HL Hy& &ML E i dsE & 5 & (MCL
for speech) - HIERFX MCL » HFUHE
1 Ry A% MCL ¥ & » A1 ] & 5 SR A
72z 6 dB - FRIBEFREZEE » T
=X MCL &l » BUR KB #iE (HH
7= 4dB) Z¥HE R MCL{H -

2. WA Al e s isi g & (BNL)
FHAZSE B fi il 12 AR e 35 I A e o
TERyiate ¥ - [ E A DL MCL [&%E
B EMREERRRE SR R TR R —

& (20 M) » ATl &OEi
HEEEE G FRBEUAEFERER
T A B S AR R EGER )N - A
DU 5 dB HL A (e Hind B B[] - 2%
AR B EREM A R H kA
FEHR T R F 1l > ARBRTE N H B PREEA
e Ry il (IR ERE) » #3¥F
1EEME BN > LL2 dB HL i3 28 b
G R ET eE & il
BNL - []f5 848 8 4 sl X BNL » 41175
REEMZE= 6 dB » FRIEEZRAE > W
FEFTE = BNL &l » EiXESFHE
YE R iRz BNL & & » M S {EE Fy
BNL 1§ -

3.} ANL {& : ANL = MCL — BNL - #5fi
ik enillfs—{E MCL {EA1—1# BNL{H -
| A v =K BIENE SN SR
ANL g

e B

— FERlER R tE R

AN RS B 4 PR 2 = R i S
B o DAL i 1T HERE ANL B - 5L
A EERETIIER - — (A R R
HHEIIEA P FER 39.83 5k (SD =
10.17) - A EEL A B e BRI o {Ea hle
9.72dB HL (SD=15.03) Ei8.33 dB HL (SD
=13.78) » Rt S [A— i e B BB
7 B2 B ST S A s s, - [RIR thuf
{R32EAE BB B R BRI IR R
BTG (AL MR BB E)
HETHERE ANL JIBS -

2% A B R AR R 2 R B 5 Bt 2
—BUEIAER > BUREUR > BASGAE EX
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Gn

.5 ; ? » 2% % (dBHL)
(o2
102 R (dBHL) T

1=

E— ANL Al5E e B ER

& A — B B R PR B 2

Al A2 B1 B2 B3 Cl

A2 .984

(p=.000)
B1 .936 936

(p=.006) (p=.006)
B2 .832 .880 932

(p=.040) (p=021) (p=.007)
B3 .903 906 .957 .965

(p=014) (p=013) (p=.003) (p=002)
Cl .960 989 955 .945 .898

(p=.040) (p=011) (p=.045) (p=055) (p=102)
C2 975 999 978 978 .945 991

(p=025)  (p=001)  (p=022) (p=022) (p=055)  (p=.009)
i SCFREA B~ CAEEHIA BREAVEAL - BEE 1~ 2~ 3 Ry BRI A
ERIHRGE -

AR BRI ISR HEEE ANL (E#A S ANL{EA S E 2 A g KA [E b
FETEMIR (r = .80) » HEBOEMETEE K S0t B S e HE5E ANL [EAydc - (=
# (p<.05) ; @i > FA—fixikEE HpClEB2 (r=.945>p=055) ~Cl &
A A B BB TR IS AY#EEE B3 (=898 p=.102) » LI C2fIB3 (r
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=.945 > p =.055) BRHE (R EHE S HARERH
F7kHE > R REKI A 25 O S R i 5 B
R AR F AT C HAIBSE -
KRR R VUL 52 3 5 il B - 7SS
A R 2 SR = AR R B AV A E R
At EryE -

frE BRI P B - FE A B3
ah ANL HIBE IR E 2% - T E AR
TR — B0 - SRR ERE I HERE ANL
EAE R A B RS FRE AR -

Tz EAE R ERR -

—~ #FEFEMCL BNLANL 2 FE15
B IZEZEAmIER

126 RiHTFE 2 B P EHERE R RS ANL
Ry 584 dB (SD=442) » #i[# -3dB £
+18 dB - i — A RIR BTSSR A R IR B 1
fli HHE - 7> Ry R hReH BT RER - RfH
"y MCL ~ BNL i ANL V-5 {f ~ #EYE 2 K
HEA 2B AR = - IR tRE AT
Wi RS - AR ARBURRIRIAE MCL (1 (124) =
3.482,p=.001) Bl BNL #{{H (r(124)=3.108,
p=002) HEAFEZR - HEEIREHE KNG
Difeil ¢ B2 IR ARRE IR -
KA BRI RERL R BT BB AT =
HIhRet - Rt & B e FEhRER Al E T

BT EA REEREEE R (MCL) K
KA mEE s R (BNL) « £
AHAHERE ANL (R ARIEZR - 1(1,124)=
1210 p =904 » 7] FLRGHZ A E AR A BCE
BHEEESEITEDL N » IR R (ANL)
TEARE B AR S > PERRERL IR
FB BRI RGE RS R A A REM: - [ B
fE = 73 1) 2 B D REAH A DhReAH Bh T 2
f F 5 #E 35 ANL B 2 g8 R e A1 - @A
o A i Y B B (I ANL {E R B
/N o ZEIYHEEE ANL (Y& AE i (Y
0 £ 10dB7e4y) » 7 AAfE I ML L EE R
ANL JHI B8 BN AR ANL 31 B - {5 ANL 2
{ELHEEINS N [A] > AHE A SERERR » SE5E ANL
(R B Ry IEAEL » IR RRAS U B ACRAF 7 — Bk
=EB HBISMNRE AR BB # E AR AR
B RAIGERCE 191 (B IESRBE N -
A EIEE 2 dB £ +28 dB > FHE 2
11.65 dB (Nabelek et al., 2006 ) - [y BN ik
A H) ANL B {E 2 2 A 290 i E R # - §E
JITE R BREE J 44 4% 145 7 » S0 ArRski B 21
11 dBZ27.5dB ANL Y5 H By 4.1 dB (SD
=5.5dB) (Walravensetal.,2014) -

= BhEERE A RMESE ANL EY

K= FEYIRER e DRERL . g HEEE MCL ~ BNL B ANL fH

a1 MCL (dB HL) BNL (dB HL) ANL (dB)

" diE SEYE SRR iR CEIE SR iR EYE SR
IEThRER

60~85 7052 6.09 50~84 6462 680 —-3~18 590 4.48

(n=50)

IHEEH
R 53~82 66.78 5.78  48~82 6097 6.20 —-3~17 5.80 441
(n=76)

t-test 3.482 3.108 121

»= 001 p=.002 p= 904
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zan = 590
Sud, Dev., =447784
=50

B2 om S 10w sm W
FHIANLE
B HEIDEEEEE ANL B0 ThE

(—) #EIheesE

IRIEIEIIRER 50 R BNEAREE FEAE T Bl
JEZROE BN R | FRGRyBhEE S0
FIER > USRS B 43 A7 L BB AT 32 5E ANL
EZBFR  FERMEERRIY - 2HHEEE ANL
(EAIBIEEZR B0 PR M Ay B EAER - r =
-504 > F(1,48)=16.350 > p=.000 > FRIRIEFE
ANL @A » BhIEZRm bl =R A - 7F
& ANL R EAE Gy - th B g (4 S M 7S
2 —AHEY (Freyaldenhoven et al., 2008;

Mean= 58025
Bl Dew. = 440612
N=1

Bl = BIIREMEESE ANL EDTHE

Ho, Wu, Hsiao, & Zhang, 2013; Nabelek et al.,
2006; Nabelek et al., 2004; Nabelek et al., 1991;
Olsen et al., 2012; Walravens et al., 2014 ) - TE
A8 ANL fE A R RE B BEER 6 HI=R 25.4 % fyss
SLE 0 HEEE ANL {8 B Bh R 25 6 R AR e
eI ER AT
(=) Boheesd

S AT A DRERH 76 A7 BhBE S 6 F & 2 Bl
B O {5 P SR B FESE ANL {HAYHE A BAMR » G
RIGERRT  FB A DIREH R BIEEZR 6

BRHEAL Y (BHBERRBEAISR) =-.504X (FEGE ANL {H)
FEERAEAL - Y (BHHERSEEAISR) =0.978 — 0.039X (#EFE ANL fF)

2P SEDIREA BIRERS B IR B3R ANL (ELZ BT (n=50)

fR FHRIREL (R) R BERE F p  BASEHE Beta ( 8)
Sl 978
#EE ANL H 504 254 16.350 .000 039 504

FFNFERE ANL {H[FIBA #3 h &t o r
=408 > F(1, 74) = 14752 » p = .000 » F45E
ANL {f Bl 23 =R 2 [ SR 1 - 3
At ANL {H 1] fi B B P2 (5 FH =R 16.6 % HY#
B DIFERE ANL (P 2R 09 Bh R 2s o H

RIS GEER AT

ok b Pt - S Th AE R B B B 2 B R
L HHRRMEAN R B R A D RER - S S
SRR T e R AT SRR H A B
e B RS SR b B R o s B B TR B A



© 94+ RRBE IR

FRdE(L - Y (BHERSEEAISR) =-408X (35 ANL {H)
FEERUE(L ¢ Y (BORERSBEAISR) = 0.983 — 0.027X (#E3E ANL {H)

KN GIHRERIBIIERR B RELEEE ANL (. TRE (n=76)

=X MEIRE (R) R PRERRE F p  BALEME  Beta (p)
EATiE 983
#EE ANL 14 408 166 14.752 .000 027 408

R HET 2 B HEEE ANL (B 7B TE 25 B F
R IEREMERTEIE, - it Dy REH I Bh RS
AN L R R Rl - BEAS 3ERE ANL fE 6
RIRGBENERET] - & > BUIREMHRIEN
PEER ELom 2 R ER AR BR BRAY DO RE - BI40 © S5
PEZR DA, ~ MRS IHRAE © AR B -
HIGESE - G TIRE G TR H AR E R
SEREHT 8 SRTHRE S TG W - [
UK B BRI Y 3E 3R ANL B B2 Bh FE 2% 6 ]
R TR e HAMS5E% » DIBURRE T ek
1K - S—J5 - AW AR B B e as Ay
H R R A o LS EESEE A
[ BhBE2s B FEHI S FERR 1% - {EAEMEDRE
2t HAEfERE 25.4 % R E - BUR)
A BB PRSP SR R R A H s 5 3
RECBIE o [N - ARFERT 2 5 HI K
B e A ANL AR ZEfE
78 Ry ANL {H F]BERAN F- WIS AT » 72
B B 25 150 ) Y BB Y = TH I 2% ) (Ho et al,
2013; Olsen & Briannstrom, 2014; Walravens et
al., 2014; Wu, Ho, Hsiao, Brummet, & Chipara,
2016) -

BR T A e A5 SR T 48 M R B BE 2% 9
AR B e R BT A - R EF % AT RERY
s BN RS R R - E5% 0 ok
o BB EE AR ANL JIBg A 5 1 &5
A f£ (Olsen et al., 2012; Olsen et al., 2012;
Walravens et al., 2014) - Hff 92 45 5 BA 7~ »

B HL3E S MU RS ANL I B 1 5 48 TR 1R B

(coefficient of repeatability, CR) K #J 41 2
6.5~ 8.8dB (Olsenetal.,2012) - RFEE
1.2 ANL BETRE A E - BHOERK
BRI ANL BU{E 2 R E KA » 8 dB Hy%#
B8 DA B 2 P B P AU RE S g
BT AT 2 O T B R TR B B2
&N s HAR - GEaEb R D R B
frisE B AIM R & ANL {H (Koch et al,
2016; Olsen & Briannstrom, 2014 ) » 5 {#
NRIRVEE S B R - rTREE g G A —f&
Y ERA % - HET 52 %8 ANL FHHIERE T -
Koch £ A (2016) H5ELbiR =FERFRE S
ML SRR 5 (International Speech
Test Signal, ISTS) ISRy ANL {H 2 5
HEERNA 8 DA BT SOIRE&H
AR SR [RIRF a8l E AR BER
By R BRI R R E (EHIRE i
&) o KR AR R R ANL BRI - 17
DIE AR ER 35 S MR i - (HLEH
SRR E B A — RIS IR - BRFES MRS
IR A i ANL [HRYEE 252 (Ho
et al., 2013; Olsen et al., 2012) - ZLhEEHE]
BREEE S AR ANL HIBRRRL - AT
IR FIEE AR — - B RS ~ B iR
3305 (Bréinnstrom, Lantz, Nielsen, & Olsen,
2012; Nabelek et al., 2004 ) ~ ZEHE#HEE=E (Ho
et al., 2013; von Hapsburg & Bahng, 2006) -
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R EE 15 A i (B Y 7 - (Fredelake, Holube,
Schlueter, & Hansen, 2012) - #[ <& ANL #i
B AR RE SR R - BETE thgid
SRR FEAS RA — B R - FE3 - Tl
BAMAER IR SRR A LR T SR
B thREREREEe—  CHEME
b = W A E > g dc# 7 ANL 8 -
B2 listening to the speech 1 following
to the speech FRAA[FRINYENK - BEHYEKEL
A RS AREXREEERESENE
HREERIm] » A —E R - HaTE S
I 5 [y accept B put up with 72 41 8L - B
X Tl R B DL R S B R B AR R R
REIE A ANL #({E 1Y% {t. (Brénnstrom et al.,
2012) - SRR ERMESTEISOIA—20
PR B AR e H— S0y BB SO 3 B 2 HE
fifé 38 MCL B BNL () 5 L5 (Olsen &
Brinnstrom, 2014 ) o 54 » 52X RS
ZERSLES (Briannstrom et al., 2012)
Bl 25 4l #% ES (Ho et al., 2013; Wu et al.,
2016) 55 » ELHEHE 2 BhEE 2 60 HI AU e EE
ANL ¥ JFE B FRAY 52 BEKI SR - ATREEE ANL
A FERHISC T REAL

I - A5BhER R {E A SR eI AL HE BIE T

B /M FERE FoR IR0 (sl A
BLERRIIBE R ) 2K 3 ANL {EANIBIEE 250

FRIRERY BT (Nabelek et al., 2006) ° BT
BR L ER R ANL SUBKE 2 LU - AR E R
DUtfeat s Bt o f 5 =0 Gl e
RS ) o R _PEHERE T (Two-Step
Cluster) - #§REUR I REMAIA IRERAAE
B EE 2S00 FI =R 50 BEAR 22 DLo3 R Ry e £
izl AWTEs Rl s TEE L K TR
BEFE - RANBBUTRER - A HEDhREHD
BRSSO P = R BRI 67% » e il Ry
T ) & T TARBE L FHRIEAE AR
€ 0% 2 66% » 53 KE % = 13 P e o
2 ANL E9{E By 433 dB (SD =3.41)  {&
{50 I HE3E ANL 2 8{E 5y 9.93 dB (SD =
4.46) - & ~ KBEFHRIHAGHEGE ANL (EH
EE (1(1,48)=4.776 » p<.001) » H "5
BER]  ERVHERE ANL {EEEE /MY TEEE |
& o BNEDIREH IR R B BRSO HI R0
FomiaH > BTS2 6 F SRR S U8R By 69
% » e A BRLECE 2 i E R 32 3E ANL
S {E S A2 4.85 dB (SD =4.01) Ei9.38
dB (SD=4.08) - Ak "B, HHHE
8 ANL [EEIE /MR TRGEH 5 # (1 (1, 48)
=3.998 > p<.001) -

DA JrHeE g (logistic regression )
o T DI REAHAY FEEE ANL ([HER T 5
BEF B TARGE R L WAHZ TR ST - &
SREEURHEEE ANL {H 7HMI S B H1 & 2 IEfER

RN I Rerl BV DRER FHIRBI TSR OE F =R AT il S BILAR iR

BhEEZS  BHEESSGEAERS BhREZRGEAIER (%) #EGE ANL{H (dB)
oheesrde M (ABO g (SD)  #HE P (SD)  HIE t-test  p
R A (36 A) 94.15 (9.8) 67~100 433 (341) -3~13 iTe 000
(n=50) {EMF (14 A) 2551(232) 0~66 9.93 (4.46) 0~18

Hufe S (60 A) 9578 (10.6) 69~125 4.85 (4.01) -3~14 1008 000
(n=76) &M (16 A) 32.53(23.5) 0~68 9.38 (4.08) 3~17
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By 91.7% > $HMEBE FAHA 71.4% IEHETELS
o B THMHERESR Fy 86.0% - [V 2 54
DIy REAH i Sy TR s e > FR e el
H1# ANL {H < 5 dB 5 553% 86% LI -t
RN BRI R S CHBIEZ T Ry
B NH 67% LA ERHEAER) R #
#E28 ANL {H > 13 dB - HIlfR 55 R 5 FIAH
(BhEESR S R E 20%) - SB4) -
B DIRER Y 43 BT 4 SRR B/~ HERE ANL B [
VB Ry PR B R 2 3 B B ER B R = Rz
AR K o IRy
93.3% » I ff F 43 BEIERE SR By 31.3% > % p
FATEM TERE S 43 b2 80.3% « [ T ks ThRE
L oz i B0 B R e P e T AR B
#EEEANLE < SdBHf - HEE 7% DL E
HIBER B R B IESR A m I (R BIESR TR
KEUTEW T 69% DLEHR®%) [z o 3
#E ANL {H > 17 dB HIIE i F &2 BE SRR 7
20% ©

0.8 -

0.6 -

0.4 -

0.2

BENRREBH I E D

I~ EBIRERE TR 2 BRI

ot e T RE AR A ThRERH HEE ANL
HEL B RN BE R HFER (R - EH G %
ah ANL 1B ¥ g Bh B2 23 6 ISR py B frh > 3|
B o3 M7 A LB BFUR R ANL B Ry BhEE S
IR A R TH R - HFRSRERNS
RS MEIhRERH 2 25.4% - B IIREfH 2
16.6% » FrnAN i fEH F Bl i 25 1 5 i 3
Beffi » 75 B DL G5 ANL {f 71 Bh B 25
=R RS IERERYEL 7 kg
#EE ANL i B 2 i B S iH R A B3
Fe B R Z — » (BIEME— - 59— 71 »
SURBCEB AR RIS N ATHIfSRYERE ANL
{8 » MEDIRERR T LA DI RERH SEREE RTHIIBY
PESSEE R > P2 B R B EEEs
It i B R Al B A R ANL {F Bl B s
iR HERREE G -

AT e B AR T 1) B 2R 5 P SR 4

-5 0 5

10 1315 20 25 30

kB R BhEE S > HEANL/E (dB)

B EIDEEREEEEE ANL (EXEEDIRASSER R Logistic B H#RE



DUEERE Al 3 S PR TR R A BT REER B TR .97 -

1 -
A
Al 0s "
= I
I
g 0.6 |
o I
I
& 04 :
& I
z I
:Iﬁ 0.2 |
I
* |
U T l T = T T 1
-5 0 5 10 15 17 20 25 30
R BHEEE z EEANL/E (AB)

BT BIIEEEEEE ANL BEHEEIRERSERRL Logistic BERHHIRE

Fo XA E N R (AR - mTERA LT FRG
BB - HSE o MRS AR ES R &
Fi o A0 TARGERS ) mAtEAE D - H#EEE ANL
{E AR 2 A STH I A b I - AR -
#E5f ANL {E AN G /6 SE DD REAH 5 ThAREAE -
Y2 W] 2 TR 5 e A (] g B f P 28
& HEEE ANL (HEH TR L #H
RITHRNIEREREE RN ) T, & (2
HRE) - FORE ANL HEBIESRNE
fB IGO0 PO A HE R TE B A PR R (G
BHHEES 1 1A e P 7 TE A o AR AT
90%) - HAEZ T - EHBIEERRHE B A
RO HHIJANER S » & RGR K
TR N R e R R B B Ry ] s
& (ANL) - ME 2R B 20
FHRIRRAYER BEKR - [HEFROTEIR AR A AR

P s i BRSBTS DL (B HIRIRR)
JESE & % % HoAR AR P B AT s A
o AREA TR (ANL EREZIE)
B[R AT DL AR T - BHE R
DIRERSEANHARE - (A3 K9 = BRI THHIIE R
(31.3%) - [FIMRFIE G R th FoR B EELR 1Y
MR s B A ShREAH IR AR 2 (R B FH Y
ANWEREREAIRE - 45 R BhIERS R e B
S HAEA -

MRS AR > B R BIIEC #E5E ANL B
T/NEERFE W DURA S L TEIR R BT
R EAHE - BIFEHEEE ANL B
WA TRTRERCREBE IS (HEDRERLARY
13 dB ; FHIIREMIARA 17 dB) - Al fiLHE
BRI R B P E A R REME - IR An R %
W S e B A Y B EE RS - BATER A B

- EDhREREL S DRERHAE R o0 FATHECBE FH TR IR R R A 22

i 3R
=] K BRETHHIERESR (%
—— e o A A A HRETEHIERER (%)
fETIHE 91.7 714 86.0
Gk 93.3 31.3 80.3
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OIS -

i S 5

AWFFERG AN © HEFEAR ANL I Bg AT
FIRTERBHEE S 05 =K > H3E3E ANL HK
/I BRSO SRl e B S R
FoBIREsRT B © SO IRR - (HEETR
F BRI N RS IR B B - A RE
7S SE Y ANL E AT B BE 25 08 F < T E
JERAGR « ARFFERIRRER 1L HEERRN ANL
T R BhEERS RIIR 2 6 P AR B L A B 38
Bz > et ¥ —HPCERHE TH - 158
i A SR % SR T P D O (P B AT
B AR R > SEIR G TR RO A2 R
Bl > e R R i B H
MRS MR IERATEE - DR B IS
FosiE o pE R - Lot - 3 B TEs 6 A
FRAHU A B F 55 - I E 2 s
FHRE B I A W1 > G35 SR A e R R s —
B SEEIER ANL B B8 I 2 B A 2%
A8 o ) I B AR PRI AT AT R B R
A BB RS SR 6 B R A R T B e 2
ERERERNZ  RETER ANL (HSEERE
ARSI B AR B TE R L SR 5y >
HEYRANEENRRTIEE SR > B
QSR o SRR i e 22 AU e 5 PR P
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ABSTRACT

Purpose:Studies have revealed that acceptable noise level can be used to predict the use
of hearing aids even before the fitting of the aids. The aim of this study was to develop
a corresponding relationship between Mandarin acceptable noise level (M-ANL) and
the frequency of hearing-aid use as well as the predictive effectiveness of M-ANL test.
The M-ANL test provides clinical professionals a tool to assess how often a particular
hearing aid might be used in the future. The frequency of hearing-aid use is defined as
the percentage of the hearing-aid use whenever it is required. Methods: The M-ANL
test and a questionnaire pertaining to hearing-aid use were the tools used in this study.
A total of 126 hearing-aid users participated in the experiment. The participants were
categorized into two groups on the basis of whether the noise reduction features (NRFs)
of their hearing aids were turned on or off. The group in which the NRFs were off (NRF-
off group) comprised 50 participants, and the group in which the NRFs were on (NRF-on
group) comprised 76 participants. Results/Findings: (1) The average of unaided M-ANL
values for all participants was 5.84 dB (SD = 4.42, range = —3 to +18 dB). (2) There was
a significant negative correlation between unaided M-ANL values and the frequency

of hearing-aid use (p < .001). Specifically, the lower the unaided M-ANL values were,
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the higher the frequency of hearing-aid use became, and vice versa. (3) In the NRF-off
group and NRF-on group, the average unaided M-ANL values of hearing-aid users who
used the hearing aids frequently were 4.33 dB (SD = 3.41) and 4.85 dB (SD = 4.01),
respectively. (4) Logistic regression curves revealed that if unaided M-ANL values were
lower than 5 dB, then the probability of a hearing-aid user becoming a frequent user
was more than 85%. Moreover, if unaided M-ANL values were greater than 13 dB in
the NRF-off group and greater than 17 dB in the NRF-on group, then participants would
become less frequent hearing-aid users (the odds of becoming a frequent user were less
than 20%). Furthermore, unaided M-ANL values could accurately predict 86.0% (NRF-
off group) and 80.3% (NRF-on group) of hearing-aid usage patterns.Conclusions/
Implications: One of the most crucial achievements of this study is the determination of
ANL values in Mandarin-speaking hearing-aid users. This study also verified that fitting
a high-order hearing aid with more signal processing technologies would alter M-ANL
values and increase the use of hearing aids. Thus, it is recommended to conduct the
M-ANL test before hearing aids are fitted. The results of this study provide insights in
informational counseling regarding advanced hearing-aid technologies. This can in turn
improve the frequency of hearing-aid use. In clinical application, the unaided M-ANL
value is one of the factors for predicting hearing-aid use; there are many unknown

factors that should be investigated.

Keyword: frequency of hearing-aid use, Mandarin acceptable noise level (M-ANL),
noise reduction features (NRFs)



