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1 55

M P R B T R B ER A 6 R AR S N T A
NS AZ s dE R EE . N EA N
P A PR TR B R E BRAE I AT IR N T
REJT o TEMZRIREEh, AATTARRE H bR 19 m L
2332 5| JA) [ 5 M P R LA U AR & 1 T, X
LR N W S8k (Auditory Masking) ., B985k
H R R A P S S e AN S R A, (BT
MR BB A5 398 5 b X T R B Y B AR DTS AT
VLAY P2 21 738 B AR (Schneider et al., 2007).
FEF0F A S o W e IR EE vh, T S A A
IR BAr S T ST ik, M

KB H AR F T 0 2 (Unmasking) VE (2534 UL

Zi 45, 2017),
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DURF IR, FO SBELLR, ibfl, FiRHEm, LAk

PR FIFRIC A TE I B (Cutler et al., 1997), & n] LIVE R
AHEE S E T 43 B 4 R (Binns & Culling,
2007), EAFRIFZIIREVG T FO 5oLk 2 %)
ZRMEE T BN (Binns & Culling, 2007;
Chen et al., 2018; Miller et al., 2010; Patel et al.,
2010; Shen & Souza, 2019; Wu, 2019), —%IA\ K FO %%
JE B A AR AT SR B T TR A AR
SN (FOYRE B0 AR AL AT B T 20 i b B Ui ad A
B X H WA B U R B B (Greenberg
etal., 2004), VERNAFIFE 225 T (28 5 H UMY
SR KR Z—, FO 50 B 3 A8 AL RE A 1 i 15 I
A JE% 0 3% 22 P (Dannenbring, 1976), Jf 855 % 75 5
HERE R 09 B AR 5 181R 9 (Shen & Souza, 2019)., I,
VFZWFFT AR 4R E T AE FO S8 BRER R 7 1
Ay BTMk | (Binns & Culling, 2007; Miller et al., 2010;
Shen & Souza, 2019). W52 L Xt [ SR iF A FO 4858
BIYEATERAE, 9105 i (Binns & Culling, 2007), Fifd#
(Miller et al., 2010)8% 52 7% (40: Hillenbrand, 2003)3& 47
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BERSZI . XS TE E EAL, DR IR SR 45 2R
R, TR LR T B SR 1 T 1S e =
o, S SRS AT FO SR B, 1B T
2> [#AK(U0: Binns & Culling, 2007; Miller et al.,
2010; Shen & Souza, 2019), 7E XX $6 & B H (1) i
B FO $200 B TR B ST i
SIMF BN, F, EREAXELE, 7
) ] BRAEVE S 2 T 6 (Binns & Culling, 2007).
Miller 45 A (2010) s UF B T 94 8 15 19 FO F 55 X e 7=
T REE R E, PR Fo RS AR
A FO R JE AR L IR WA KB A R0 RR
Hillenbrand (2003)tH % Bl I SR 3075 FO 8 EEL RS
TR T (S R E A B, 15 e
s EFE FO R S 80H 1B TR A RRAIR, X Se
TR R AR BIBIN FO 5 A F o
W U

TN FO 0 BR 4 2R 00 W FREE T 1 S i v Jk
FEHE 283 7)) Z M98 (Binns & Culling,
2007; Miller et al., 2010; Shen & Souza, 2019), X} F
POBTE S BT, A R EBIRERRAIR, H
A FO LRA B T HEAEE SR~ T S iERm0
DR AEDUETE S PS8 TIESE, Patel 58 A
(010)fH A & X BLERI T B bR, WEH T
TEZF ISR, AV FO RENDUER T5
HA AR FO B A —FE 5 ) P (Patel et al.,
2010); #R, 1E Q0 A JLIAFSE (W Wang et al.,
2013; Wu, 201945 FOARKE, TEAG MRS Bl 4484
W, FO FEEER R R (1)) F B 5 18 TR I

TEDUE W 15, FO 56 802 5 1 KOF L s
AT F LR (Xu & Zhou, 2011), HA4MNE L 54)
TIE AT SR A X, Wu (2019 ST
BTN E R R, XA R TE R T e
oA A PR TR, RO B S S T A R A
B 5REES BB (Binns & Culling, 2007;
Miller et al., 2010)45 5 —3, BH HAR FO LR
I AT FO 58 BRER R AR JR i iE & E A S
BN . LR, Wu (2019) A 55 18 26 B R Jid 554341
FO F&J50 2 2 £ X MR 75 IR0 T 1 75 318 TS 7 2R O
g, JRHIEAEZ N UGN 5B T o X ebss
WULHA T 32 FO $RERZ A B T 5 il i
W U o FO 48 B RIEDUE 5 1R B LA
HAHEBZAE,

EAAFE RN, LRI AR A X B AT LA 0y
THAERYOHETT R, S FO R R A B T4F

BT ELE SRR T ARE T RS E&EZ A
AL LR T 3k, SR T2 AR & i bt
FEIRAR R AR o PRI AT N e 1) BR800 5 2 & L)
I8/ AT T 2 PR v Y TR PR ME HL AT B
B FEZ N R BUE ) Wl 2 PR B v 2 AR T 2 R A
REMZIAS FO e R ks, HAETMAERE,

AR T IR AR AN, a8 FO &R
X 2 AWt 5 A MR P T T T IR ) 5 T B SR & 4% R
278, BN FO 48 BRZZR BN AR AT RE2s
FOAR A2 N T NN RIME o FR T 47 08 38 0 B s >k 1) 1 ] W
WRSIIRE TR, anWras B RRagHE e . W g
WA TER N | B T] A BERRAG  RAE AT B
ENBYFEIN TR BT, Bk, 4R N3
A& FO ZZRMBE T vT g2 K 45 B 5 _1 W J7 e i T~
R, X H A G A4S AS B (Grose & Mamo, 2010;
Hopkins & Moore, 2011), A R &K (Hopkins
& Moore, 2011), DL R4 8 i 11 1R 1k #h 28 R AE
(Clinard & Cotter, 2015), iX Fit-5 4 % +H ¢ A4 W 5 A
[0 T 46 B 2 52 Wik 2 A N0 38 5 v B A 1) 35 00 o
T A T S, DTS e 22 4F RN iR FO 48
B RETT o

FRIGZ AN, BN PO O Gem T
Zx A TAE W 2 PR R 9 F I RXEC: Tun
et al., 2009; Wingfield & Tun, 2001; Humes et al.,
2006) . {EAF I B AR, 4id Ut B E I A e ot 4 FLEE
AR NWTERE T (Ruggles et al., 2011), {4,
PR i 2 PENT 35 2 FIT 77 16 #1048 N il gE
(AT BB AE F B, FEWT 7 IR Y 28 48 N\ gk
HE BRI HE 1 22 3R K (Moore & Peters, 1992),
BeAh, RIS I R IE & A 2l Wr ok B BRAE, 2t &
TE R MED AT fiE & 2F (Fiillgrabe et al., 2014), S54F
WA RH DG Y W P rh S TR LA 22 S5 P BB T S Al Wy
158 - 55 TG O i HARL T S e ) BT B, I8 S rh AR
Bt B HA B R (Fiillgrabe et al., 2014),

INHIK b, B NTE W 22 A58 A0 30 2 i
T SZ AT E . TR Wb
2 ) R DA K0 T 38R K 3k ik P 1) 5006 (41 : van Knijff
et al., 2018; Schneider et al., 2016), AHXf F4EH A,
LNV BB ZE T Z 0 INHER, DA AETS g
FETERI IR OL T b 5 1R (5 5, JUHIE S5 AE 5 i
W o B[] A0 3R B 7 i — 2D TH IR I, X6 B i
TR ERER TR R ORItk BEATEZ A
YL A M 9 PR N AN EE FO R BR(E B & L ER A
B PR
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B R E A N A JE T B2 0 R AR T B Ak B T BE R
1R, HA W IEYE R W AR A K AT B8 23 38 i ¢
TR H 2] BT A SR W AR LR X JER R E I T RE T Y
FF#%(Du et al., 2016), Du %5 A (2016)AIHF5E & BLE
AR N AE MR BREE R N T AR R ST £
N B PG DX LAAE g — e o I 4 4 AN TE
WS R SR AR FO 2o gt itk iR e
HUSHAE—EREMRE?  ZAEANRAERYE N
R T TR I T RE T R, HIE RS 2R
5 A A 3G T 2 7 B9 (Wrright, 2016) ., A5 BF5T 45 5
WORTEARIBWT 50T, BFEANER AT RN
i X% W 37 25 (Frisina & Frisina, 1997; Sheldon
et al., 2008). 44rll i) . 1L . & & 249
AR PP P TEBE AR, X AR Rk, B
AT LARAS B 2 0 H bR iE ) B & (Sheldon et al,
2008; Singh et al, 2008;Wingfield &Tun, 2007), It4h,
O A A IR 3 3% W 28 A7 W 35 70 22 7 1 A B b XHE
PR AR OB IR R (4738 W Wingfield & Tun,
2001), GLFEFIHZNAS ¥ L F R BEf#1E 7 (Shen &
Souza, 2017). X T 75 M 2% PR 58 T ME LA 5 15 1Y
BN, AR F B ERAUE ORI R WA
ASFI A LE BLAT AT BE AT LR IR 40 1) 474k (Darwin,
2008) . EAF N FH W] LUK SR R p 3k 2E, DIE
A b TR W R BRI T

MR TR R R ERHTRE ) R B 2 BRI AR NN B
AT, SR B AR N SO . ZAE A
FEME R T 5 B RME ST S AL AN TE 2, 3897
FRWARD, ZhA& FO R REX H#E 2 m P iy &
HARBAREZL, WP n T2 b R 25 i 4F A
XFENA FO FRERL AR MG RFUFIH, B4 15 4
AR BR FO 48 B s A8 28 fb A2 75 RE A8 35 B & 4E A
e ot BAR 5 R IE A FE B, WA
AENFEDUE F IR FO 8 ERA5 B 2 ey 4b 2R
PR Z D HAARE RS, DUE R
BAE S, HH R B sh B e B G Bk, XA
By FHEBUE BIEw . 73 oh, DUE WIS H & 505 1)
%, SHNZ M FE#(Kang, 1998), R, B
R FO I35 B AE T 1B A 2 anfaf A B Y T
TAFENH 2 C0E . ASCHE TIUE RS, 24K
B FO 48 BILk R BAEX 5B R T PGS F 5
PO LA RAT 32 28 A A 5 e

ARSI W TR VEAL B AR NS R NTE IR
WS T A FHDUE AT FO FREREE R AP S S
MR H bR S 1B RRE T, HEXT FO fEA R

YRR SR EAFE NS R AAEF R Ny
W E RIS i BRI AU HAT g2
FI SR FO 5258 AT A 5 BAT R 9 50Uk P B9 FO 42
FER AR T RO AE T AR T BIRBIR B, SRR
X FO 5 B 2 R 7 5 TR UM 2 MRV T v B2 e

2 SEYRINE

2.1 #ik

Wy JJIEH Y 12 ZAERgaldLh 7 A&k S
HEVE, PR N 24.0 2, EBTEETE 20~26 ¥
Z N 12 ZBFEY T 6 22t 6 24 T3,
PRI 68.6 %, AFIRIEHITE 57~75 & Z)Z
5758 gk RE Y A DGE o A g0 TR
SEBG H A AR T R AR S R R B LT LR ah
WG, BRI NGE IR N SR 57 .

SR 1A B X 8 Ao 4l Wy o DK ([
1 FiR) . FRPGRTE 0.125~8 kHz (AR FE N B
A IEH (T B RN KT 20 dB) HAP- (9 51
59 B 22 BT 15 dB) A 4l 2l iy [ PR . &40k
£ 0.125~0.5 kHz 155538 [l N HLAT 1E 5 (4t & Wy
B PR KT 20 dB) HAF iy (9 B 14 59 R 22 51 R K T
15 dB)A 4l & T BIRR, 7F 1~4 kHz P55 N
BA VM FIA KT 45 dB (25 T B BR . ATEAE
& FAYEWT B35 47
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B AR R AR g Al I W g FR

Br T LA A, A AF i 7 285 2t 17 2 G
PRSI (Mini-mental State Examination, MMSE) A1
SRR NI PEA (Montreal Cognitive Assessment,
MoCA), Z3K MMSE 1341 > 27 H MoCA W41 >

K H G*Power 3.1.9 SN T 75 FEAS R4 T SE 50 (priori) 43
Bro LAHAERRL R = 0.3, Seit4it )y 0.95 (a=0.05) At
INEEAS B S B2 10 D AEA (Total sample size:20), FRHAA I H Y
BB = (R BT H, HH 12 )R8,
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26, LABOR SN SE 56 1 2 AR AR S T A A & 1)
N
22 EWEHE

S AE— R = P T B S
A K IE R J7 947 75 25 (Dynaudio Acoustics,
BM6 A)S B 259 o 47 75 A48t 0 RS iR P TR
A SG  FRE P AARRE E O 60 dBA SPL., SEEGH,
oA T g =R R b, A ET, PRER
KA, A E T RA I A 2 B
) B 5 i Al o7 B A e
2.3 FlEA R

a X “TBEX IER . gl FH 210 H AR
IR T SO XA F(Yang et al., 2007), fF
A AR A T AR KA F IE VT A g 0 B
HEERE, WP ZMIEH (Chen et al., 2018;
Wu, 2019; Wu et al., 2012; Yang et al., 2007)f# F .
B v SCTE 7 SR A AL & F2 18 (4 1) - 15 15 (B0
) E (G INGE . B, FE— R Al Y
EAATRE LR A T, FRIZE EE L I8 L B
HAIF Y 3 AR, A R AR & — U T
1) o TR TCRE SCHE ) AR B 1) —F 4548 %o G B 1] g Uil
AT B SUFE R

AT ORIk AT R T Y, SIE SR R
A T P AS 24 R A Sl e AE T e g (N H
e VB (1994~2002) H #E— A 1E % 4] - rh [R] B 1
AR AR T A BRI . A S TC R SGE A Y
3 A SR 7E BT B B PR [R] — > 1E ) R
WER R R0, 18 ) A 2 oA 5250 A RE G UL
Yang et al., 2007),

b. &M FO R EREFEE N 1 LRI R )
PO 2R REAE ) R B I — Bk, AR SR A S A
WEAR A B AR BARE & HALE & B 4F
BV EIAN . HEFEA (S 432 4, FF2E 40
S35 o B R E T R B A6 7R SR A T
YL, LIRS FO R i &4 HARiE& n
FREERRY X REAS HARE S, AR U B AR i
BRI, AT DR TG SR AR A R L
A ULTE NSRRI (LS 0 . RO i s ARk
FO ) ME &5 5. &a, K EAARF S Fo f
JER AR AR 2 Y (8 B AR AS I A B R IR 7 2 vh 38
IR Z545 2 HA AR FO SR (R0 . H
SREY . PR FO FER) I P 2418k

Bk, &R ZE R A = B bR Z R
R AR X HbRiE A FO 48 BEEAT 48 (Zhang

et al., 2010), FREGIAAE B HZRALFFE, JfX5H
Hh B R R R 22 B A DGR EA T i AL HE . 4
B SRR IR AR, R R, g
TTSHULEAEG, R ERS . PG 8oy E
SEITET o XFERER B R TEMUE T FO FRER
SN B[R] I R AR HA B R e RS

i R B A RS H RIS A B 00 fo(0) 47
SHAEAE, IR RFRIE 3 FORIE Fo #J5sh
AARL R 0 45

S0 = [fo < (fo(D)/f0)"] (1)

Horp, £y (OFN AT I B, fo(nFom B
W A, fo 2R H AR A0 107 YME, m J&
SR H RN FO SR ER A1 N RS S B0 E M 1.0,
it FAHY FO 58 BR AR R S0 B R 1/4, Fifiidy
FO %3 &M Fi% & A 4 (Binns & Culling, 2007;
Miller et al., 2010; Grant, 1987; Shen & Souza, 2019;
Wu, 2019), Bl FAL i FO 58 56 4 -2 30 H Ara) 1
(1 FO & B i I B8 1 FR 4 R IR 1Y 1/4, SAhy™ Ky
FO % 5 WPKE IR 5e FO 56 57 1) A F% 5 7 JRUK 1) 6 Atk I
PR 4 f5 &R EE 2).

HARiEH]

- -
b B B A W BB K OFE 3
AR R ORE BRI,
— REHIFOR I
6.0 — BAMFORE |
581 — HIHEIFOREER |
530r i" { A, i AT
305,4— y oF J %?f \8 \}\&/ﬁ
52F .
50F
4.8 1 1 1 1 1
0 120 200 300 400 500 600
i

B2 EARE AR AT FO SR ), LARITXT Y 3 Al
A FO 48 BRAE 2 (F) 17 2

F5E H T B X FO 46 B AL BRI S E B 2K
PE AT NG 25 R T BUAY (Binns & Culling, 2007;
Miller et al., 2010; Grant, 1987), %2t FO % EAb 3
FORFEHIEREN, KO EATET S h R & BoR
HXT 5 TR AR (Binns & Culling, 2007; Miller
etal., 2010; Grant, 1987; Shen & Souza, 2019), Jf HiX
FRESON AEDOEE & A5 2] THESE(Wu, 2019).
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c. TR B o WFFE b T FH %) HE SR 5 e A
A5 B bR TR A T S A S B
TE L) & IE Sl A5 & (Chen et al., 2018; Yang et al.,
2007). & HHERAE 52— 47 s X SCTE
BOGE A TR A R S B R i gk . TR
FEWOE BB S E AR UL AAS [R]85 A A~
SRR LM B UL o T T T SRR SR R
FACH R & SO, SRR N 22.05 kHz, {766 16-
Bit ) PCM & SC i
24 ZWNZITFRER

SEHR A 2 (FFEIR) x 3 (FO ) x 4 (f5
RGBT o AF I L AR &, A HGAR R R AR Bk
R, a2 B R HK 5518 1) FO 46
FARA . V-1 FO RC 4514 . A ARG FO S8 )30 451
A FO Je B 25 2) 5 Mtk —4,0,4,8 dB SPL,
Ay 24 FOSLER A, FERNAAE A 18 Nikik, 5K
¥rh, ERAMERRA N, 3 Flh FO RRIEMEMTERN
A B ) R AT 58 P T A, 4 FhfE e LU AE &
Filt FO £k RIS BEALLL -

S rh, ORI R — A SR R,
SE AR IR RE T, | s Z IR it S —1H
FriEa], SRJE SR 5 A H bR A RS e gk
(AT 55 S 7E 75 35 &5 o5 7 RIS AT RE Mo &2 38 BT W 31
B H bR o ST iR A — IR B, 1
PR RE i PRI . VI ZRBr BER 0/ B ARTE
A ENE R L

3 SLEREER

SCE T AR X 3 A SR T, BIER R
W—AE T, — TSR 6 4. ZIEIHHR
B A PORTE BRI A5 T (FO A < [FM
OB RAR DU F S it i o
3.1 XTIE#IRAZERNEE S

SEGf ] SPSS it A X il i IE AR R
o3 BAEAT L MR IR A A0 1B A (linear mixed-effects
models, LMMs; Baayen et al., 2008)5t 1143 #1., 7EA
G RL R, f4E FO ARSI (R . AR, 1
iy R EER . B4, ([FMR KT (—4,0,4,8dB
SPL)F & 5E RN, TR % e il AL

SRR TAERE | FO S8 BRI | (51 H K F
DA K 33 6 PR 28 22 () A9 AH B A 6T o 78 5 TR T
MU F BRI G2 . 45 RR I, AR (F(1,
22) = 194.15, p < 0.001), FO £RZHKAI(F(2, 242) =
13.24, p < 0.00)FIEME L (F(3, 242) = 271.91, p <

0.001) Ay =& AR ik 3 o W35 R BN R, X —
AR DUE 5 1 ) W] R A AE DUER . AE A HAE
FHJ7IH, FO 28R S RURIE ME LL I TR R 1 22 BAE
L, F(6, 242) = 2.20, p = 0.043; {FME L AIAERS 4
PN Z LB, F3, 242) = 10.06, p <
0.001; FO £ EHAFI4EWE 4 1Y 58 AR I 3%,
F(2,242) = 7.12, p = 0.001, {H=[RZEF0 LLRIKM
<5 W LU AR ) Z (B 2 BARE AN W3, F(6, 242) =
1.26,p=0.272>0.1,

FEAS ARG T JE B RL, 4G FO $RJ525
BHk . AR Pifd). ([FMEILKF (-4, 0, 4, 8 dB
SPL) Y = %50 1 AN G 8 22 HAEF, X SC B4 R 1
SR M AT — 2 BRI AN 43 BT o R AR iRt 2 R
BRB G AT R R, XA, Fo 4k
ZRAN) TR B E, F(2, 121) = 17.82, p < 0.001;
5 M L By £ B 3, F3, 121) = 110.11, p <
0.001, FO ZRFEIRVFIFME LI R 128 BAEH]
W, F(6,121)=2.69, p = 0.017, X ZAEYIRLA
BUNBSGE T Hr e R R . X B, (504
oY 0N L (F(3, 121) = 178.27, p < 0.001), {H
J& FO LR RIS RN (F(2, 121) = 0.96, p = 0.385)
DL S FO 2R 26 AUFNRE M L 22 18] 1% 52 H.AE I (F(6,
121) =0.58, p = 0.744) IR . %,

TEAAS FO SRS S AF T A WA Ay, (4%
I ERE . B4, [FM /K (—4, 0,4, 8 dB SPL)
F14) 2 25500 R EE S B, R S50 4% PR 2R 1R 800
HE—2E RS . X F HAR FO S8 BRAAF N1
PO GG 1T Hr 48 R R W - AE IR 2H 1Y =400 W 3,
F(1, 22) = 152.07, p < 0.001; {5 e 2580 5 4000
(F(3, 66) = 73.03, p < 0.001) 2k K {5 M b 2 AU FI4E %
HZ A EAEHI(FG3, 66) = 5.52, p = 0.002)#Rik
PG TR FO 525 T iR ks ae
TP e AR . AR A 800 3, F(1, 22) =
117.75, p < 0.001; 5" LRI = RH(F(3, 66) =
113.78, p < 0.001) Lk S A5 Mt LU 2 AU FNAE i 20 2 [] 1)
THAEF(F3, 66) = 4.58, p = 0.006)1 . 2, % T-Hi
fift FO A0 S5AF T AR BRGSe T o B 4 R R W
WA B ERON B3, F(1, 22) = 89.84, p < 0.001;
1o M HE SR 8500 B35, F(3, 66) = 81.36, p <
0.001; H {7 M b 25 0 RN 47 ik 21 2 18] 1) 58 BAE
AN, F(3,66)=2.49, p =0.065, % FIE#2H Bk
AR R ST — L T R W], P B A
H 4K FO 5856 450 T ik 2 7E it V- B A FO 585010 4%
PR X B A5 T A R B R EBAEAE 2 R (ps <



%51 1)

MG B ALXT FO 5B RAE DR 5 1 U0l ZHEM A 52 99

0.001). X 4F % 2H i [ 72 2 S50 1T iR, 725
Pl FO 5850 550 T AR 19 55 1 UM L i 45
FARTAE R (H 2R FO R AT . g = 0.26,
SE =0.06, t=4.70, p < 0.001; i F FO #Bi41F T -
p=0.17, SE = 0.05, t = 3.20, p = 0.002; if# FO 5
BT p=0.19, SE=0.06, t = 3.24, p = 0.002).

PR 1 i O O S U AR E VAP < S TR A
BEFER . Z). FO SRR (HR . AR, hifi)
1) 38007 T EE A8 HAE L RS2 36A% DR 2R AR AL A
BB BRI AT o X TAEME -4 dB KP4
PN RS RS GE T o AT A SRR AR ALY R
M3, F(1,22) = 69.48, p < 0.001; FO 2581y 44
R, F(2, 44) = 7.10, p = 0.002; LA Kz FO ZEAIA
IERE A Z (M a8 AR B B3, F(2, 44) = 438, p =
0.018, XFF{EMEH R 0dB /K214 F B9 pe s
G e SRR . R AL ERON(F(1, 22) =
241.88, p < 0.001), FO 21 ERUN(F(2, 44) = 8.90,
p < 0.001), LK FO ZERURNAF 4 24 2 (0] 1) 22 BAE H
(F(2,44)=4.51,p=0.015)¥ 2 % . X} TIEHELL N 4
dB KA R IR BSR4 i . 4F
W4 1Y RN B, F(1, 22) = 53.89, p < 0.001; FO
KR FRN B, F(2, 44) = 4.85, p = 0.013; {H
FO R RIS Z A 1 2 BHAE AR WL 3, F(2, 44) =
0.83, p = 0.441 ., XF T{5M H ly 8dB 7K - 4514 R {IiR
GG P 3R WAL FE R0
F(1, 22) = 34.11, p < 0.001; {H FO 2884 ) F 500
(F(2, 44) = 0.80, p = 0.458) A}z FO ZEARIFAE L4 >
] 59232 BEAEH(F(2, 44) = 1.30, p = 0.283)#8 A 3%
3.2 PRSI B RERNETE S

R T AR R AR AL FO 28 RZEANT P IR
SIS GTEm, FATH A @) b ry.C B & 2807
FE X 24 B A U R B G AT T e, 153
B AE AN S B0 B BB 5580 B -

y=1/[1+e7* "] (2)

Aorp, y B SCHHA ER RS, x &5 y X
MR ML, p B e M2 BT R T 50% 1R 51240 (1 15
MLl T o WO BRI S R A R R . S8 u o
i1 Levenberg-Marquardt 7 iEfIE 152,
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The influence of aging on the unmasking effect of FO contour cue
in Chinese speech recognition
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Abstract

Older adults encounter difficulty in recognizing speech in environments where multiple people are talking.

Fundamental frequency (F0) contour is very important for speech recognition in daily communication and can

serve as a perceptual cue to segregate speech from background noise. The effect of dynamic FO contour cues on

the speech recognition of younger adults in noisy environments has been widely studied, but the influence on

older adults’ speech recognition, especially in tonal languages like Chinese, is still unclear.

The present study explores whether older adults can benefit from dynamic FO contour cues for Chinese
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speech recognition under the masking of speech with 12 elderly participants (6 female and 6 male, mean age
68.6 years) and 12 young participants (7 male and 5 female, aged 18~25 years old) possessing normal peripheral
hearing. The speech recognition threshold for natural FO contour sentences and the corresponding sentences with
FO contour manipulations (flattened vs. exaggerated) under two-speaker anomalous speech masking for younger
adults and older adults were measured, as well as their ability to follow the target speech under speech masking.

The results showed that natural dynamic FO contour cues are important to Chinese speech recognition when
multiple people are speaking. Speech recognition in all age groups improved with higher signal-to-noise ratios,
but while natural FO patterns facilitated performance of younger adults under speech masking, it had no
significant effect on older adults. Under masking with two speakers, the natural dynamic FO contour cues assist
young adults to resist information masking more than a flattened or exaggerated FO contour, but for the older
adults, the speech intelligibility of the target sentences with a natural FO contour was as poor as that of target
sentences with flattened or exaggerated FO contour.

The availability of FO contour cues seriously affects the benefits of dynamic FO contour cues for older
adults’ speech recognition against speech masking. There also appears to be an age-related reduction of the
benefit from dynamic FO contour cues in masked speech recognition, so the FO contour of Chinese sentences
may contribute more to speech recognition under speech masking for younger adults than for older adults.
Keywords Chinese speech recognition, fundamental frequency contour, age-related deficits, speech masking,

unmasking





