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-::*/,*%(,0*('".+*$S-'%(7"/"%*%(+#**/0(1.+,*'*)+(-'%(<H(3+*)+(+.2.1-)1RU(

(

!0*)*(&*)*(-(/"3#1*(":(:-/,")+('",(-'-1Rg*%(SR(=*1+"'(-'%(h.'(,0-,(/"31%(-1+"(0-7*(

/"',).S3,*%(,"(,0*(:.'%.'6+X('-2*1RX(#",*',.-1(*::*/,+(":(-6.'6(-'%(1"&*)(S-+*1.'*(

#*)/*#,."'(":(>3'.',*))3#,*%?(+#**/0(.'(<H(3+*)+U(Y1,0"360()*/*',(&")B(0-+(:-.1*%(

,"(%*2"'+,)-,*(-(%*,).2*',-1(*::*/,(":(-6.'6("'(+#**/0(.',*11.6.S.1.,R(.'(+,*-%R(")(

:13/,3-,.'6( '".+*( 2-+B*)+( :")( =b( 1.+,*'*)+( >9/0"":( -'%( @"+*'X( 8MP`?X( -6.'6( .+(

+0"&'( ,"( S*( -//"2#-'.*%( &.,0( %*/1.'*( .'( -3%.,")R( ,*2#")-1( #)"/*++.'6(

>Z.,g6.SS"'+(-'%(C")%"'$9-1-',X(PJJOd(9-.A-(*,(-1UX(8MP`?U(H'(1.60,(":(,0*()*1.-'/*("'(

,*2#")-1( *'7*1"#*( /3*+( SR( <H( 1.+,*'*)+( -'%( ,0*( /"2#*,.'6( %*/1.'*( .'( ,*2#")-1(

-3%.,")R( #*)/*#,."'( .'( -6.'6( -%31,+X( -6.'6(2-R( S*( %**2*%( -+( -( 0.601R( )*1*7-',(

:-/,")( :")( +#**/0( #*)/*#,."'( .'( <H( 3+*)+U( C.7*'( ,0-,( ,0*( #-),./.#-',+( .'7"17*%( .'(

,0*( +,3%R( SR(=*1+"'( -'%( h.'( 0-%( -( /"'+.%*)-S1*( -6*( %.::*)*'/*( S*,&**'( ,0*(=b(

6)"3#(>PJ$N8(R*-)+?(-'%(,0*(<H(6)"3#(>N`$O`(R*-)+X(2*-'(-6*(`J(R*-)+?X(%.::*).'6(

#*):")2-'/*+( 2-R( 0-7*( S**'( #-),.-11R( %3*( ,"( -6.'6U( 9*/"'%1RX( .'( ,0*( +,3%R( SR(

=*1+"'(-'%(h.'X('"(+.6'.:./-',(/"))*1-,."'(&-+(:"3'%(S*,&**'(,0*(.',*11.6.S.1.,R(":(

3'.',*))3#,*%( +#**/0( -'%( ,0-,( ":( .',*))3#,*%( +#**/0( :")( ,0*(<H( 3+*)+U(b"&*7*)X(

+.'/*(,0*(#*):")2-'/*(":(<H(3+*)+(&.,0(.',*))3#,*%(+#**/0(&-+(-,(:1"")(1*7*1X(,0.+(

/"))*1-,."'( &-+( -1+"( %.::./31,( ,"( .',*)#)*,U( H'( -%%.,."'( ,"( ,0.+X( ,0*( S-+*1.'*(

.',*11.6.S.1.,R(&.,0(3'.',*))3#,*%(+#**/0(:")(<H(3+*)+(&-+(1"&*)(,0-'(,0*(S-+*1.'*(
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.',*11.6.S.1.,R( :")( =b( 1.+,*'*)+( #)*+*',*%( &.,0( `$/0-''*1( '".+*$S-'%( 7"/"%*%(

+#**/0U(Y+(-()*+31,X(S-+*%("'(,0*(*[.+,.'6(1.,*)-,3)*X(.,(.+(+,.11(3'/1*-)(&0*,0*)("'1R(

,0*( 1"++( ":( +#*/,)"$,*2#")-1( )*+"13,."'( +.231-,*%(&.,0( 7"/"%.'6( >-'%( '",( ",0*)(

:-/,")+( +3/0( -+( -6.'6X( %.+#-).,R( .'( +#**/0( .',*11.6.S.1.,R( S-+*1.'*X( *,/U?( /"31%(

-//"3',(:")(,0*(#*):")2-'/*(":(<H(3+*)+U(

(

W'*(2")*( :-/,")( ,0-,( .+( B'"&'( ,"( -::*/,( .',*))3#,*%( +#**/0( .',*11.6.S.1.,R( .'(=b(

1.+,*'*)+(.+(,0*(%3,R(/R/1*(":(,0*(+#**/0(+.6'-1U(a-)R.'6(,0*(%3,R(/R/1*(2-'.#31-,*+(

,0*(-7-.1-S.1.,R(":(-%%.,."'-1(+#**/0(/3*+X(-'%(,0.+(&-RX("'*(/-'(2*-+3)*(0"&(&*11(

,0*( 1.+,*'*)+( /-'( 3,.1.g*( ,0.+( -%%.,."'-1( .':")2-,."'U( G"'6*)( %3,R( /R/1*( #)"7.%*+(

1"'6*)( .',-/,( +#**/0( #"),."'+( /"',-.'.'6( 2")*( +#*/,)"$,*2#")-1( /3*+( -+(

/"2#-)*%( &.,0( +0"),*)( %3,R( /R/1*U( H'( =b( 1.+,*'*)+X( 1"'6*)( %3,R( /R/1*( 0-+( S**'(

)*#"),*%( ,"( 1*-%( ,"(S*,,*)( .',*6)-,."'(":( 61.2#+*+( -'%( )*+,")-,."'(":( "S1.,*)-,*%(

+#**/0( #"),."'+( >D.11*)( -'%( G./B1.%*)X( PJ_Md( 90-:.)"( *,( -1UX( 8MPP-d( c-'6( -'%(

b32*+X(8MPM?U(H'(<H(3+*)+X(1"'6*)(%3,R(/R/1*(>K_i?(0-+(S**'()*#"),*%(,"('",("'1R(

#)"7.%*(S*,,*)(.',*11.6.S.1.,R(":(.',*))3#,*%(+#**/0(-+(/"2#-)*%(&.,0(+0"),*)(%3,R(

/R/1*(>_Mi?X(S3,(-1+"(+.6'.:./-',()*+,")-,."'(":(+#**/0(&.,0(:.11*)('".+*(>50-)6-7-(

*,( -1UX( 8MP`?U( 9.'/*( ,0*+*( +,3%.*+( +0"&( ,0-,( 1.+,*'*)+( /-'( 2-B*( 3+*( ":( 1"'6*)(

%3)-,."'(+#**/0(/3*+(:")(.',*11.6.S.1.,RX(*+#*/.-11R(:")(<H(3+*)+X(%3,R(/R/1*(+0"31%(S*(

/"'+.%*)*%( -'( .2#"),-',( -+#*/,( ":( .',*))3#,*%$+#**/0( #*)/*#,."'U( ="( #)*7."3+(

+,3%R( .'7"17.'6( <H( 3+*)+( *[#1")*%( %3,R( /R/1*(&.,0( -(&.%*( )-'6*( ":( .',*))3#,."'(

)-,*+X(-'%(-+(-()*+31,X(.,(.+('",(/1*-)(&0*,0*)(<H(3+*)+(&"31%(S*(-S1*(,"(/"'+.+,*',1R(

,-B*( -%7-',-6*( ":( S*,,*)( %3,R( /R/1*( :")( ,0*( #*)/*#,."'( ":( .',*))3#,*%( +#**/0( -,(

7-)."3+(.',*))3#,."'()-,*+U(

(

!03+X(,0*)*(.+(*7.%*'/*(,0-,(<H(3+*)+(0-7*()*%3/*%(.',*))3#,*%$+#**/0(#*)/*#,."'(

-+(/"2#-)*%(&.,0(=b(1.+,*'*)+X(S3,(,0*(:-/,")+(,0-,(2-R(.':13*'/*(,0.+()*%3/,."'(

-)*( '",( R*,( :311R( 3'%*)+,""%U( H'( ,0.+( +,3%RX( &*( 0-7*( +R+,*2-,./-11R( .'7*+,.6-,*%(

#*)/*#,."'(":(.',*))3#,*%(+#**/0(SR(<H(3+*)+(:")(-()-'6*(":(.',*))3#,."'()-,*+(-'%(

%3,R(/R/1*X(&0.1*(-1+"(,-B.'6(.',"(-//"3',(,0*(*::*/,+(":(",0*)(#",*',.-1(:-/,")+U((
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c*(%.7.%*%( ,0*( +,3%R( .',"( ,0)**(#-),+X( *-/0(%*-1.'6(&.,0("'*( )*+*-)/0(]3*+,."'U(

!0*(:.)+,()*+*-)/0(]3*+,."'(.+I(b"&(%"*+(,0*(.',*))3#,*%$+#**/0(#*)/*#,."'(":(<H(

3+*)+(%.::*)( :)"2(,0-,( ,0*( .',*))3#,*%$+#**/0(#*)/*#,."'(":(=b( 1.+,*'*)+p( H'( ,0.+(

)*6-)%X( .'( E[#*).2*',( PX( &*( -.2*%( ,"( +R+,*2-,./-11R( /0-)-/,*).g*( ,0*( *[,*',( ":(

#",*',.-1(%*:./.,+(.'(#*)/*#,."'(":(#*)."%./-11R(.',*))3#,*%(+#**/0(,0-,(,0*(<H(3+*)+(

0-7*(-+(/"2#-)*%(&.,0(,0*(=b(1.+,*'*)+(#)*+*',*%(&.,0('")2-1(+#**/0(>=b'")2?U(

5R( 3+.'6( -( )-'6*( ":( .',*))3#,."'( )-,*+X( -'%( %.::*)*',( %3,R( /R/1*+( ":( ,0*(

.',*))3#,."'+X(&*("S,-.'*%(-(/"2#)*0*'+.7*(#./,3)*(":(0"&(,0*(<H(3+*)+(%*-1(&.,0(

,0*(,*2#")-1(.',*))3#,."'+X(6.7*'(,0-,(,0*.)(-//*++(,"(+#**/0(.+(-1)*-%R(%*6)-%*%(

%3*(,"(,0*(1.2.,-,."'+(":(*1*/,)./-1(+,.231-,."'U((

(

!0*(+*/"'%()*+*-)/0(]3*+,."'(.+I(<-'(,0*(%*:./.,(.'(.',*))3#,*%$+#**/0(#*)/*#,."'(

S*(*[#1-.'*%("'( ,0*(S-+.+(":( 1"&(+#*/,)"$,*2#")-1( )*+"13,."'(-7-.1*%( ,0)"360(<H(

%*7./*+p(!"(-'+&*)(,0.+X( .'(E[#*).2*',(8X(-(/"',)"1(6)"3#(":(R"3'6(=b(1.+,*'*)+(

&-+( ,*+,*%( &.,0( L$/0-''*1( '".+*$S-'%( 7"/"%*%( +.231-,."'+( ":( <H( #)"/*++.'6(

>=ba"/?X( -'%( ,0*.)( #*):")2-'/*( &-+( /"2#-)*%( &.,0( ,0-,( ":( <H( 3+*)+U( !0)"360(

,0.+X( &*( *[#1")*%(&0*,0*)( ,0*( %*:./.,( .'( 3'%*)+,-'%.'6( .',*))3#,*%( +#**/0(&-+(

2*)*1R( -( )*+31,( ":( ,0*( )*%3/*%( +#*/,)"$,*2#")-1( )*+"13,."'X( &0./0( &"31%( S*(

.'%./-,*%(SR(+.2.1-)(#*):")2-'/*+(S*,&**'(,0*(,&"(6)"3#+U(H'(/-+*(-(%.::*)*'/*(.'(

,0*.)( #*):")2-'/*(&-+( :"3'%X( ,0*)*(&"31%( S*( -( #"++.S.1.,R( ":( -( /"2S.'*%( *::*/,(

&.,0( ",0*)( :-/,")+( )*1-,*%( ,"( ,0*( -/,3-1( <H+X( +3/0( -+( -6.'6X( /0-''*1( .',*)-/,."'X(

:)"',$*'%( #)"/*++.'6X( ,0*( ]3-1.,R( ":( +.6'-1( ,)-'+2.++."'( -,( ,0*( *1*/,)"%*$'*)7*(

.',*):-/*X( -'%( )*+.%3-1(0*-).'6U(@*1-,*%( ,"( ,0.+X( ,0*( ,0.)%( )*+*-)/0(]3*+,."'(&-+I(

<"31%( ,0*( %.+#-).,R( .'( .',*))3#,*%$+#**/0( #*)/*#,."'( S*,&**'( <H( 3+*)+( -'%( =b(

1.+,*'*)+( S*( /"',.'6*',( "'( 2")*( :-/,")+( ,0-'( "'1R( ,0*( 1"++( ":( +#*/,)"$,*2#")-1(

%*,-.1+p(!"(-'+&*)(,0.+X(.'(E[#*).2*',(NX(&*(-.2*%(,"(,*+,(,0*(:-/,")+(":(-6.'6(-'%(

S-+*1.'*( .',*11.6.S.1.,R( >-+( -( /"2S.'*%( *::*/,( ":( ",0*)( <H$)*1-,*%( :-/,")+( 1.+,*%(

-S"7*?U(!0.+(,.2*X(-('*&(/"',)"1(6)"3#(":(=b(1.+,*'*)+(>=ba"/D?(&-+(,*+,*%(&.,0(

,0*('".+*$S-'%(7"/"%.'6X(0"&*7*)X(,0*+*(&*)*(2-,/0*%(.'(-6*(,"(,0*(*[#*).2*',(

6)"3#X( -'%( :3),0*)X( ,0*.)( S-+*1.'*( #*):")2-'/*( &.,0( 3'.',*))3#,*%( +#**/0( &-+(
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-1+"( 2-,/0*%( ,"( .'%.7.%3-1( <H( 3+*)+( SR( 3+.'6( '".+*$S-'%( 7"/"%.'6( &.,0(

.'%.7.%3-1.g*%( +#*/,)-1( )*+"13,."'( -'%( :.1,*)( ")%*)U( !0*( %-,-( :")( <H( 3+*)+( &-+(

/"11*/,*%( "'/*( -'%( ,0*'( 3+*%( :")( /"2#-).+"'+( &.,0( =b'")2( >E[#*).2*',(P?X(

=ba"/(>E[#*).2*',(8?(-'%(=ba"/D(>E[#*).2*',(N?(

EBC $O@<=2F<75- AB- '<=3<@5267- 68- 275<==/@5<;- :@<<39-

36F@4=<;-0<5><<7-+!:-47;-76=F41)9<4=27H-P",76=FQ--

!0*(:.)+,(*[#*).2*',(&-+()3'( .'(")%*)(,"( :311R(/-#,3)*(#",*',.-1(%*:./.,+(<H(3+*)+(

2-R( 0-7*( .'( #*)/*.7.'6( .',*))3#,*%( +#**/0X( -+( /0-)-/,*).g*%( "7*)( -( )-'6*( ":(

/"2S.'-,."'(":( .',*))3#,."'( )-,*+( -'%(%3,R( /R/1*+U( !0*+*(&*)*( /"2#-)*%( ,"( ,0*(

/"',)"1(%-,-(:)"2(R"3'6(=b(1.+,*'*)+(#)*+*',*%(&.,0('")2-1(:311$+#*/,)32(+#**/0(

>=b'")2?X(.U*UX("'1R(.',*))3#,*%X(S3,(&.,0('"('".+*$S-'%(7"/"%.'6U(

EBCBA '4=5232@475:-

E.60,( <H( 3+*)+( >O( 2-1*+( -'%( 8( :*2-1*+d( 8L( ,"( K_( R*-)+d( -7*)-6*( -6*( _NUL?(

/"2#).+*%( ,0*( <H( 6)"3#U( !0*R( &*)*( )*/)3.,*%( 7.-( ,0*( /1.'./( ":( ,0*(

W,")0.'"1-)R'6"1"6R( F*#-),2*',X( l'.7*)+.,R( D*%./-1( <*',*)( C)"'.'6*'U( !0*(

%*2"6)-#0./+( ":( ,0*+*( #-),./.#-',+( -)*( +0"&'( .'( !-S1*( NUPU( Y11( <H( #-),./.#-',+(

&*)*(2"'-3)-11R( .2#1-',*%( -'%( 0-%(2")*( ,0-'( "'*( R*-)( ":( <H( *[#*).*'/*(&.,0(

,0*.)(%*7./*(#).")( ,"( ,0*( *[#*).2*',U(!0*R(&*)*( +*1*/,*%( ,"( )*#)*+*',( ,R#./-1(<H(

3+*)+U( !0*( "'1R( *[/*#,."'( &-+( ,0*( .'/13+."'( /).,*)."'( ":( )*1-,.7*1R( 0.60( +#**/0(

#*)/*#,."'( #*):")2-'/*( +"( ,0-,( ,0*( *::*/,+( ":( .',*))3#,."'( )-,*( -'%( %3,R( /R/1*(

/"31%(S*(:311R("S+*)7*%(&.,0(2.'.2-1(:1"")(*::*/,U(Z")(,0.+(#3)#"+*X(<H(3+*)+(&.,0(

#0"'*2*$.%*',.:./-,."'( +/")*( -S"7*( O_i(&*)*( )*/)3.,*%( >!-S1*( NU8?U( 40"'*2*$

.%*',.:./-,."'(+/")*+(&*)*(2*-+3)*%(.'(,0*(/1.'./(3+.'6(,0*(T*B*-&()B"*!\*-*)#0#)0!

W++-!D%B#+&+0#*(>=aY?(&")%(/")#3+(>5"+2-'X(PJLJ?U(!0*(&")%(/")#3+(/"'+.+,+(":(

1.+,+( ":( &")%+X( *-/0( /"',-.'.'6( P8( 2"'"+R11-S./( F3,/0( &")%+( ":( ,0*( #-,,*)'(

<"'+"'-',$a"&*1$<"'+"'-',X( +#"B*'( SR( -( :*2-1*( ,-1B*)U( E-/0( +#**/0( +"3'%(
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/"))*/,1R(.%*',.:.*%(.+(+/")*%U(!0*(:.)+,(&")%(":(*-/0(1.+,(+*)7*+(-+(,0*(.',)"%3/,")R(

&")%(-'%(.+(*[/13%*%(:)"2(+/").'6U(

(

!0)**(<H(3+*)+(0-%(0*-).'6(-.%+(#)*+/).S*%(:")(,0*.)('"'$.2#1-',*%(*-)X(S3,(,0*+*(

&*)*( '",( 3+*%( %3).'6( %-,-( /"11*/,."'U( E.60,( R"3'6( =b( 1.+,*'*)+( >_(2-1*+( -'%( N(

:*2-1*+d(PJ(,"(8L(R*-)+d(-7*)-6*(-6*(88U`?(/"2#).+*%(,0*(/"',)"1(6)"3#U(!0*(=b(

#-),./.#-',+( 0-%( -'( -7*)-6*( #3)*$,"'*( 0*-).'6( ,0)*+0"1%( >-/)"++( ,0*( ,*+,(

:)*]3*'/.*+(":(MU_X(PX(8(-'%(`(Bbg?(-,(,0*(S*,,*)(*-)(1"&*)(,0-'(")(*]3-1(,"(8M(%5(

bGU(!0*R(&*)*()*/)3.,*%(,0)"360(-(%-,-S-+*(":(#-),./.#-',+(&0"(0-%(#-),./.#-,*%(

.'(+.2.1-)(S*0-7.")-1(*[#*).2*',+(-,("3)( 1-SX(S3,(0-%('*7*)(S**'(*[#"+*%(,"( ,0*(

+#*/.:./(,*+,(2-,*).-1+(")(#)"/*%3)*+(":(,0*(#)*+*',(+,3%RU(

(

Y11( #-),./.#-',+( &*)*( '-,.7*( +#*-B*)+( ":( F3,/0( &.,0( '"( 1-'63-6*( %.+")%*)+U( Y11(

#-),./.#-',+( #)"7.%*%( &).,,*'( .':")2*%( /"'+*',( S*:")*( ,-B.'6( #-),( .'( ,0*(

*[#*).2*',U( Y( :.'-'/.-1( /"2#*'+-,."'( &-+( #)"7.%*%( :")( #-),./.#-,."'( ,.2*( -'%(

,)-7*1(/"+,+U(!0*(+,3%R(&-+(-##)"7*%(SR(,0*(D*%./-1(E,0./-1(@*7.*&(<"22.,,**(":(

,0*(l'.7*)+.,R(D*%./-1(<*',*)(C)"'.'6*'U((

EBCBC *52F/12-

!0*( +,.231.(&*)*( 6)-22-,./-11R(&*11( :")2*%X(2*-'.'6:31X( -'%( 0.601R( /"',*[,3-1(

F3,/0(+*',*'/*()*/")%.'6+(:)"2(,0*(+*',*'/*(/")#3+(#)*#-)*%(SR(>a*)+:*1%(*,(-1UX(

8MMM?U(!0*(+*',*'/*+(&*)*(+#"B*'(SR(-(2-1*(,-1B*)X(-'%()*/")%*%(%.6.,-11R(-,(``UP(

BbgU(!0*(+#*-B*)()-,*(&-+("'(-7*)-6*(-S"3,(N(&")%+(#*)(+*/"'%U(!0.),R$'.'*(1.+,+X(

*-/0(/"2#).+.'6(PN(+*',*'/*+X(&*)*(#)"7.%*%(&.,0(,0*(/")#3+U(!0*(:.)+,(N(1.+,+(":(

,0*( +*',*'/*( /")#3+( &*)*( -1&-R+( 3+*%( :")( ,)-.'.'6( ,0*( #-),./.#-',+( -'%( :")(

2*-+3).'6( ,0*( +*',*'/*$.%*',.:./-,."'( S-+*1.'*( +/")*( &.,0( 3'.',*))3#,*%(

+*',*'/*+U( Z")( ,0*( 2-.'( *[#*).2*',+X( ,&*17*( 1.+,+( #*)( +3SA*/,( &*)*( )-'%"21R(

/0"+*'(:)"2(,0*()*2-.'.'6(NO(1.+,+U(

(
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To see the combined effect of other factors associated with the actual CI users, 

the age difference between the NH and the CI group were mitigated by 

recruiting NH listeners (NHVocM) with the same age as CI users. Difference in 

sentence-identification baseline between the two groups was mitigated by 

modifying the spectral resolution of the bottom-up cues. This was achieved by 

noise-band vocoding the speech with vocoder configuration that resulted in 

similar baseline scores as CI users. On matching the age and baseline, it was 

found that the intelligibility of interrupted speech fell considerably for the 

vocoded speech listeners. Although the CI users scored marginally better than 

the vocoded speech listeners, silent interruptions affected the two groups 

similarly. These groups also took similar advantage of increase in duty cycle. 

This confirms that, factors in addition to spectro-temporal resolution, e.g. the 
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effects of aging and the various factors governing the use of bottom-up auditory 

cues may have significant influence on the interrupted-speech perception.   
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