
Introduc)on!
Musicians! show! advantages! over! non2musicians! in! a! number! of!
auditory!perceptual! tasks.!Such!advantage!may!be!due!to!be<er!
processing! of! acous=c! features,! such! as! fundamental! frequency!
(F0),! which! is! also! a! primary! dimension! in! music,! or! due! to!
enhanced! cogni=ve!abili=es,! such!as!be<er! a<en=on!abili=es!or!
extended! working! memory! capacity,! at! least! in! the! auditory!
modality.!!

Evidence! for! a! transfer! of! musician! advantage! to! be<er!
percep=on!of!speech!in!noise!has!been!mixed!(Fuller!et!al,!2014a;!
Parbery2Clark!et!al,!2009;!Ruggles!et!al,!2014).!These!studies!have!
primarily! used! noise! as! background! masker,! which! may! be! a!
rela=vely! less! efficient! condi=on! to! iden=fy! poten=al! musician!
advantage,!as!percep=on!of!speech!in!noise!does!not!seem!to!rely!
on! fine! F0! processing.! Further,! this! task! is! more! heavily!
dominated! by! energe=c! masking! and! less! so! by! informa=onal!
masking,!hence,!cogni=ve!abili=es!likely!play!a!minimal!role.!

Speech!on!speech!percep=on,!on!the!other!hand,!has!been!shown!
to!directly!depend!on!F0!differences!between!the!two!compe=ng!
voices!(e.g.!Darwin!et!al,!2003)!and!involves!informa=onal!rather!
than! energe=c! masking,! which! mobilizes! more! cogni=ve!
resources! (e.g.! Zekveld!et!al,!2013).!Therefore,!we!hypothesized!
that! speech2on2speech! could! be! a! more! suitable! test! condi=on!
than! speech2in2noise! to! inves=gate! the! poten=al! musician!
advantage!for!speech!percep=on.!
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Research*Ques)ons*
Is! there! a! musician! advantage! for! speech! on! speech!
percep=on?!
If!yes,!does!it!mainly!come!from!be<er!processing!of!F0?!
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Methods!
•  Musician!defini=on:!To!have!started!musical!training!before/at!

the!age!of!7,!have!had!at!least!10!years!of!musical!training!and!
have!been!ac=ve!with!music!the!last!3!years!before!tes=ng.!!

•  Non2musician!defini=on:!Not!mee=ng!the!inclusion!criteria!for!
musicians,!not!having!received!musical! training!within!7!years!
before!the!study.!!

•  18!musicians!(19225!yrs)!and!20!non2musicians!(19227!yrs)!!
•  Iden=fica=on! of! sentences! presented! concurrently! with! a!

masker!sentence.!Target!to!masker!ra=o!(TMR)=2!6!dB.!
•  Voice! separa=on! by! shiring! masker! sentences! (MATLAB!

STRAIGHT!TANDEM)!in!two!dimensions!of!voice!characteris=cs:!!
•  Fundamental!frequency!(�F0):!0,!4,!8!st!
•  Vocal!tract!length!(�VTL):!0,!0.75,!1.5!st*
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Results!
!

!

!Fig!1:!Percent!
!correct!scores!
!shown!for!fixed!
!�VTL!in!each!!
!panel,!as!a!!
!func=on!of!
!�F0.!
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!Fig!2:!Percent!
!correct!scores!
!shown!for!fixed!
!�F0!in!each!!
!panel,!as!a!!
!func=on!of!
!�VTL.!
!
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A!generalized!linear!mixed!model!with!subject!as!random!intercept!showed!that!both!
VTL! and! F0! had! significant! effects! on! intelligibility.! Moreover,! the! musicians!
performed!be<er!than!the!non2musicians![z=24.07,!p<0.001].!However,!the!musicians!
were!not!be<er!than!the!non2musicians!at!using!voice!characteris=cs.!

!
!
!

!

!
*
*
!
*
*
*
*
*
*
*
*
*
*
*

Conclusions!
•  As!observed!before!(Darwin!et!al.,!2003),!F0!and!VTL!differences!between!the!

compe=ng!sentences!both!contributed!to!improve!intelligibility.!!
•  The!musicians!unambiguously!performed!be<er!than!the!non2musicians.!!
•  However! this! difference! in! performance! was! independent! of! the! voice! cue!

difference:!the!two!groups!benefited!similarly!from!F0!and!VTL!differences.!This!
finding!is!against!the!previous!observa=on!of!Fuller!et!al!(2004b)!that!musicians!
u=lized!�VTL! less! and!�F0! more! efficiently! than! non2musicians,! but! in! a!
different!task,!namely!talker!gender!iden=fica=on.!

•  Speech!on!speech!percep=on!relies!only!par=ally!on!separa=on!of!voices,!while!
the! rest! of! meaning! extrac=on! is! achieved! via! the! means! of! cogni=ve!
processing.!Further,!it!relies!more!on!informa=on!masking!than!other!forms!of!
non2speech! maskers,! again! indica=ng! more! involvement! of! cogni=ve! skills.!
Hence,! our! results! perhaps! reflect! the! be<er! auditory! cogni=ve! skills! in!
musicians.!
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