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"H$%E&'S() S(H($+) ,-) .(.(+(/%0%&, 1) +#12) 0+) %2,+() &) 3&4#.() 5) 0.() 1,66,/) &/

712, $8/4#8&+%8&1)6,8($+),-) +'((12)".,8#1%&,/) 9(:4:) :(*($%) 5<=<>) 0/8) 1,6'.(2(/+&,/
9(:4:)"12#((/) @) A#%S$(.) 5<<B>C) D#%) 0.() $(++),-% (/) +((/) &/)'2,/,$,4&10$) %2(,.7) 9OE) F&$$
8&+1#++) %2() (GL('%&,/+) $0%(.) ,/>:) H+) &/) 67) (0.$&(.) F,.IC) E) 0.4#() &/) %2&+)'0'(.) %20%
'2.1,$,48108)%2(,.7)F #$8)".,-&%)-.,6)4,&/4) D(7,/8) &%+)#+#0$) %6F,) $(*($+C) (+'(1&0$$7) D7
%6018/4)%2()'2,/(%&1+)+(.& #+$7:

3&44#.()5C) %2(/C) 1,/1%08&/+) %2() 6&/&60$) /#6D(.) ,-)'2,/,$,4&10%)..(.(+(/%0%&,/+) %20%
'2,1,$,4&+%+)10/)D()1,6-,.%0D$()F,.1&/4) F&%2J) %2()K/8(.$78&/4)3,.6)9,-%(/) L0$S(8) %2(
1"#$90&/) %2() LM) $&%(.0%+#.(>) 0/8) %2() N#.-01() 3,.6) 9,-%(/) BH%(2F&H)2() LM
$896(.0%#.(>:) M2() #/8(.$78&/4) -,.6) &+) %2() 8&+1.(%() .(.(+(1%0%&./) ,-) %2() '2,/,$,4810$
+90.#1%#.() ,-) 6,.'2(6(+) &) %2() $0/4#04() #+(.0+) 6(/%0$) $(G&1,/P) %2()",."2(6() 9,.
(660>)6(880%(+)&/) 1,//(1%8/4)%2()'2,/,$,4810$)#/8(.$7&/4)-,.6)%.,)+(60/%8&1)-(0%#.(+
&)%2()$(G&1,/) INO#++#.()5<5Q>C)F2&12)040&/)0.()'".,DOD$7) 1,//(1%(8)%,)%2() 6(0/&/4), -
%2()#%9%(.0/1()0/8)-.,6)%2(.()%,)%2()'.0460%&1) 1,/%(G %) 9%2(+()0.()/,%) +2,F/) &/) 3&4#.()5C
+&/1()%2(7)0.0$&1($7)%,)1,/1(/)'2.,/,$,4810$)%2(,.7)%.,)0)$(++(.)(GY%(/%>)M2()+#.-01()-,.6
&+) %2() 8&+1.(%() .(.(+(/%0%&1) ,-) %2() '2,/,$,4&108) +#.-01() +%.#1%#.() 0/8) 1,/+&+%-+) -
' +,8&1) ($(6(/%+) 9-((%C) +7$$S0D$(+C) +(46(/%+>) 0/8) '2,/,$,4810%) +#D+%0/1() 9-(0%¢#.(+C
0%, +(46(/%+>:)3,.)6,+%)'2,/,$,48+%+C) %2() +#.-01()-,.6)8, (+)/,%) 1,/%0&/)0/7) 1,/1.(%(
1,1%8&/4# ,#+)'2,/(%8.1) 8(%0&$C) 0/8) %28+) &+)+,6(%2&/4) E) 04.(() F&%2P) &%) 6(0/+)%20%),/() 1
&I+&A2%-#3) &/*(+%&40%&,/+) &1) 60/7) 0.(0+) ,-) '2,/,$,47) D7) R#+%) 1,/+&8(.&14) %2() %F,
8&+1.(%()'2,/,$,4&108$).(.(+(/%0%&,/+:

H+)-,.)'2,/(%&1)"., 1(++&/4C)%28&+)&+)#+#0$$7).(40.8(8)0+)+,6(%2&/4)%20%) 1,6(+) SO-%(.
%2() '2,/,$,47) 9(:4:) T&(..(2#6D(.%) 5<=UC) V(0%&/4) 5<=WC) X#++(/2,*(/) lUUY>:
T2,/,$,48+%+) %(/8) %,) 0.4#() %20%) %2() '2,/(%&1+) &+) %2(.(-,.() /,%) .(0$$7) .($(*0/%) -,.
0#%.,/,6,#+)'2,/,$,4&108) ., 1(++&/4) 9(:4:) Z0$() @) [(&++) 5<<=>C) ,.) %20%) &%) 6&42%) D(
($(*0/%) DH#%)%20%)&%+)6,8($$&/4)&+)/,%)0)".&,.&%7)-,.)'2,/,$,4&10$)%2(,.7)9(:4:)Z07 (+)5<<
-1:)B>:) L/) %2() DO+&+) ,-) %2() OD8#/80/%) (G&+%(/L() ,-) +((6&/4$7) '2,/(%&10$$7\&/+'&.(8
L L(HH(4) &) +H(46(/%0$)'2,1,$,47C)+,6()'2,,$,4&+%+) 20%()/ (*(.%2($(++)%.&(8) %,) &/ 1$#8(
'2,1(%8&1) 1,/+&8(.0%&,/+) ,-)0.%&1#$0%.,.7) (--,.%) 0/8) 0#8&%, .7) 1,/%.0+%) &/%,) %2 () #+#0$) %
$(*($)6,8($),-)'2,/,$,47) 1,/+&+%&I4),/$7),-)#/8(.$78&/4)0/8) +#.-01()-,.6P) D7)8,&/4)+,C
1) 6#+%) (&%2(.)".,",+() %20%) %2() '2,/,$,4810$) +#.-01() +%.#1%#.() +,6(2,F) &/1$#8(+
1,/1%&/# #+)'2,1(%&1) 8(%0&$) 9J#/) 5<<WC) V&.12/(.) 5<<=P) 1-:) 3$(66&/4) 5<<W)-,.) 0)6,8($
F&%2,#%)#/8(.$78&/4)-,.6+) D#%)F&%2)0)'2,/(%&10$$7)8(%08&$(8) +#.-01()-,.6>),.)%20%) 8&+1
'2,1,$,4&108)"., 1(++8&/4)&+)+,6(2,F)+(/+8&%68*()%.,)(G%.0$8/4#8+%&1)&I-,.60%&./),/)'2,/(%&1
8(%0&$)9IN%(.&08()5<<WC)!UU5>:)3,$$,F&/4)",(.+60)95<<=>C)E)%01()%2()%2&..8)',++&D$():
F2&12) %01(+) +(.& #+$7) %2() ', ++&D$() .($(*0/1() ,-) '2,/(%&1+) -,.) '2,/,$,4810%) %2(,.7
F&%2,#%)+01.&-&18/4)%2().(".(+(/%0%&.,/0$)6,8#$0.&%7),-)%2()'2,/,$,47)0/8)%2()'2,/(%&1+]
&1)3&4#.()5C)%2(.(-,.(C)%2()'2,/(%&1).(.(+(/%0%&,/+)0.()+('0.0%()-.,6)%2()'2,/,$,4&10%

(. (+(1%0%&.,/+C) D#%) 0.() %01(/) R#+%) 0+) +(.& #+$7:) M2() 6&/&6#6) [#6D(.) ,-) '2,/(%&1
(.(+(/%0%&,/+) %20%) '2,/(%&1&0/+) 10/) D() 1,6-,.%0D$() F,.1&/4) F&%2) 0.() %F,J) %2(
H#8&%,.7) 3,.6) 0/8) %2() H.%&1#$0%,.7) 3,.6:) M2() 0#88%,.7) -,.6) &+) %2() 1,/%&/# #+
((+(I%0%&, /) ,-)+ #I8P) &%) 1,/+&+%+),-)/,&+(+C)'&%12(+C)+(1%.0C) +&$(/1(+C) %.0/+8%&,
8#.0%&,/+:)M2()0.%&1#$0%,.7)-,.6) &+)%2() 1,/1%8&/# #+).(".(+(1%0%&, 1) ,-) %62() 4(+%6#-.(+) -) %2
2H#60/)+#/8\".,8#18/4)6(120/8+6P)&%%) 1 ,/+&+%+),-)%2()01%&*8%&(+),-) %2() . ($(*0/%) 6#+1$(+
-)%2()$#/4+C)%,/4#(C)%2.,0%C)$0.7/GC)$&'+)0/8)/,+()0/8)%2(&.)1,,.88&/0%&, /+:



"HEU&'SH()S* & V&' +$%&'D, &-#- .- OS1H($%&'S, &-#'%234$1+'$14$4", 1+1%' ($14$%&0$1,,'1
2H#$52/6+$7$24$14#$'8,2+231.$96'4%2-#:$5-+$ %8 ' $8-8'H#06)$ &' +)$ 20%6$4"84$%-$ 46<<23'
=4'+;'$%&1%$%& $86.962> "1 $8-(.$3-8'4$*2%&$1$. 1+H#2#/$1./-+2%&8$%&1%$& 1 4$="H#$A&-
%-$/H#+1%'$16%-81%231..0$1%$.' 14%$ %E&+"$, & #- SIHIPEREH TR BYCIP B-+481
CDDE1A)$*8238$ .'1(4$%-$ %&'$ ";-.6%2-#1+0$ '8'+/'#3'$ -<$ -, %281.$ 16(2%-+0% 3-#%-+14%
2#; #%-+2'4$@B-'+481$F$G181##$CDDHIAISQEAOS @B-'+481$CDDE=AI$ 1#($@'A
%8S+ 1%2-#$="%*"#$;1+2-64%,+-, +%2'4$<-+8'+.0$143+2="($%-$ 2" BEHA B %6 $-<$
@#18'.0$<+'96'#30$ 1#($,&-#-.-/231.$13%2;2%0I$ B-'+481$ CDDE=A:$J-$4638$'K,.1#1%-+0
<-+3'$&1AS="H#$4&*#$%-$&-.($<-+$1#0$-<$%&'$%*->."; $8-(. 4$*2%&$*&23&$, -,. $&1;’
%+2'($%-$'K,. 124$%&'4'S, &'H#-8 H1$ @#18'.02PAEHR-#4%+12#9%4$=0$5.'882#/$7PPQ)
%&'$SR>81,$=0$N%'+21('$ CDD7)$ LH($%& ' $81+S' (#44$ 3-#A4%+12#%4$=0$ R+2#3'SFSNS- .
7PPI$ 1#($8638$<-..-*2#/$*-+S$2HS TOASO&'S +'4'H%S$, 1, +$+'<+4$%-$%&'4'S, & #-8'#1
1H#($%&'2+$'K,. 1#1%2-#4$*&'+'$%& 05 <2%$#1%6+1..0$24$80$(2436442-#$-<$%&'$=2(2+'39
-<$36'$3-#4%+12#%4:

O-$ 468% 6,)$ %&'S ,+'4'#%$ ,1,'+$ 14468'4$ @1#($ +'962+'4A$ %&'S <2:'$ .;".4$ -<
+ A AHY1%2-HS8 HO62-# ($24$52/6+' ST HE+1.$64+4$-<$. 1#/61/$%& +'$810$*.. $%66-+#$-6¢
%o-$="$8-+'$+ + 4 HY1%2-#ASY&1HS<2; " $5-+$2#4% 1#3")$%& SUH('+.02#/$5-+8$810$%6 +#S$-
&1:$%-$="$(2;2('($6,$2#%-$1EN%'BSV" $LH(SLSW-+(SV': . $@X2,1+4S0$7PYQ)$B+8Z([>
T%'+-$ 7TPPPA)S 1#($ %&'$ \6(2%-+0$ 5-+8% 810%$ %6+#$ -6%$ %-$ &1:'$ %-$ ='$ (2;2(($ 249
AR L1%2-HP |='<-+1S 4, 1S +$ #-+81.2[1%2-#$ 1#($ 1S+, +'4'H%61%2-#$]1<%'+/$ 4,'1S'+
#-+81.2[1%2-#:$5-+$%8&'$, 6+,-4'4$-<$%&'S, + A H%S$, 1,'+)$&*'+)$%&'$<2:'$." ' 4$-<$52/6+
7$46<<23"$0&'$#' K%$96'4%2-#$24$&-*$%08& '$Y6*-$,&-#-.-231.$+' + A HY 1% 2-#A$3-#H#'3%$ Y
A'81#%23$1#($,&-# %23$-#4:

I"#$$%&'$(&)*)+),-.(&)*/012$0%/'3451'$02$6'/7"*$893451'$5*:$;9:0/)3-$<)3=
2UHS%&'S<2S. AS-<$+ +HAHU 1% 2-HEB HY2-# ($2HS52/6+'$7)$F $1+'S. <% $*2%&$1$3-6, .
-<$,-442=2.2%2'4$<-+$&*S1H($*&'+'$%&'S, &-#-.-0$ 2#%'+<13'4$* 2% &S %&'$8-+,&-.-/0$ @ 1#
&'H#3'$*2%8$%0&'$4'81#%234ASLH($*&'+' $2%6$2H#%'+<13'4$*2%68$%&'S, &-#'%234:
O&'$(2;242-#$-<$.1=-6+$="0*"H$% &' $%*-$,&-#-.-[231.$+ + A HWN1%2-#A$2H$%&24$+'4,'3
4"84$%-$="$3."1+7$24$1..$,6=.24&'($/+1881+$8-(.45%&1%$81S'S 1$ (24%2#3%2-#$ ='%*"
BH(+.024/S 1H($A6+<13'$<-+8)$206$24$%6& S6#(+.024/$<-+8$%& 1%$ 3-##3%4$%-$8-+,&'8'4
8'1#2#$ @:215%8&'$. ' K23-#A)S 1#($2%$24$%8'$, &-#-.-1231.$46+<13'$<-+85%& 1%6$ 3-##'3%.
&-#%2343@:21$%&'S,&-#-.-10> &-# %2345 2H%'+<13'A:$"$4"$#-$+ 14-#$%-$(;21% 'S <+-8$9
3-88-#$: 2% -2#0%6:$52/6+'$T$Y& +'<-+'$2..64%+1%'4$80$14468,%2-#$%& 1 %$Y6& $3-## 3%2-
%&'S 8-+,&-.-10% 1H#($ %&'S 4'81#%234$ 24% 81('S <+-8$ %&'S 6#('+.02#/$ <-+8)$ 1#($ %&'
3-##'3%2-H#$%-$%&'S, &-#%234$24$81 ($<+-8$%&'S, &-#-.-/231.$46+<13'$<-+8:
"06$24%$1$4-881%$8-+'$3-#%+-;'+421.$81%%'+)$ &' +)$*&23&$ -<$ % &'$ Yo*-$ , &-#'%2
+ A HY%1%2-HAS@16(2%-+0$-+$1+%236.1%-+0A$3-#H#3%4$%-$%&'$, &-#-.-/231.$46+<13'$<
M2+'3%$'1.24%$%8& - +0$-<$4,"38$,'+3', %62-#S @5-*.' +$TPYEAS, +-,-4' 4$%&1%$16(2%-+0$4,
24%(2+'3%.0$ 2#%'+,+'%'($ 24#$ %'+84$ -<$ 1+96236.1%-+0$ /' 4%6+'4$ 1#($ %&1%$ 2%$ 24%$ %
['4%6+'4% %8&1%S 3-1#'3%%$ %-$ %&'S , &-#-.-10:$ O&1%$ %&'-+0)$ *& #S$ 3-#<+-#%'($*2%E&$ %ol
+ A HYL1%2-HAS -<$ 5216+ 7)$*-6.($%&+' <+ +-,-4'S %8 1%S %8S 2#%'+<13'$ =%+ #$ %
&-#-.-10% 1H#($ %&'S ,&-#'%234% +'42('4$ 2#$ 1$ 3-##'3%2-#$ ='%*"#$ N6+<13'$ 5-+8% 1#(
\+06236.1%-+0$ 5-+8:$ W&2.'$ 206$ 24$ %&2#S1=."$ %&1%$ 1#$ 'K,.232%$ 8-('.$ -<$ ,&-#-.-/0
&-#%234$3-6.($="$=14'($-#SM2+'3%$ '1.248)$463&$ 1#$'K'+324'$&14$0'%$%-$="$, +<-+8'(;
5-+$06&'S, +'4'H#%$,1,+$"$&-. (3%&'$428, . +$1#($,+-=1=.0$8-+'$3-88-#$14468,%2-#$%& 1% $%&



Y& )+, -.&%/01'(20/'--./&30$%(./&4)0&'0&, .0+,-'4'5%/"403#(1"/.01'(2607,%30/,'%/.
%30 8"3.$0 +"(&4)0 '-0 &,.'(.&%/"40 3%2+4%/%&)90 3%-/.0 %&0 ./'~'2%:.30 -0 '-.0 4.:.40 '1
(+(.3.-&"8%"-0%-0&,.03+../,0/'2+(.,.-3%"-0+(/.33<0"04%38&..-.(0=,'0 1'44'=30>%5#(.0 ?
@#38&03&"(&30'#80=%&,0"-0A#$%&'()0>'(20"-$0/"-03#83.B#.-&4)0+('/.330&,.0+,'-'4'5)0=%4&,
&,.0#4&%2"&.05"40'10"//.33%-50&,.03.2"-&%/390"440=%8&., #&0.;.(0&'#/,%-50&,.0" (&%6/#4" &
1'(260C'(.";.(90&,.0'83.(;"8%'-0&,"&0/,%4%$(.-0/"-0 3#//.331#44)0"//.3302."-%-50 1 ("2
3#-$90=,%4.0/-3& (#/8%-50"$#A48&4%D.0+,"-'4'5%/"40 (.+(.3.-&"8&%'-390=.4408.1'(.0&,.)0/"-
+('$#/.0"-)03+../,0EF#3/:)D0?GGHI90"43'0+'%-&30&'0"0$%(./&0/"--./&%"-08.&=..-0"#$%&()
"-$03#(1"/.01'(20EJ'.(32"0?GGK<0/,6?!16
7'03#20#+90&,.0%-&.(1"/.08.&=..-0+,-'4'5)0"-$0+,"-.&%/30(.3%$.30%-0"0/"--./1&%'-
8.8&=..-0&,.0+,"-'4'5%/"403#(1"/.01'(20"-$0&,.0"#$%6&'()*+,'-.&%/01'(260L&0%30-'=08%2.0&'
2"D.0.M+4%/%&0=,"&0&,%30/ --./&%'-0%30"8'#&6

I"H#$$%8'B(&)*)+),-.(&)*/012$0%/'3451'$1)*202/2$)4$16'2
N'=0&,"80=.0"33#2.0&,"&0&,.0+,"-'4'5)*+ - &%/30 %-&.(1"/.0 (.3%$.30 %-0"0/"--./&%'-
8.8&=..-0"#$%&'()01'(230"-$0+,"-'4'5%/"403#(1"/.01'(2390%&08./'2.30(.4.;"-&0&'0"3D0, =

&,.0 +,'-.8%/0 4%&.("&#(.0 ,"30 8..-0 &"4D%-50 "8'#&0 &,%30 /'--./&%'-60 L&0 &#(-30 '#&0 &,
+,'-.8&9%/%"-30 &"4D0 "8'#&0 &,%30 /'--./&%'-0 %-0 BHBB0 L1-0 O-54%3,90 1'(0 %-3&"-/.9
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which the word is stored is likely to be influenced by his Japanese foreign-language
perception of Russian. There are two straightforward strategies for this.

The first straightforward strategy for including the !"#$# word into his lexicon
relies on %&"#()*+$,"&-&.%'+the listener takes the output of the prelexical perception,
which is 1"#11$1%$! | and uses this as the input for the next process, that of word
recognition. This is summarized in Figure 6.

lunderlying form!..
< ::ff:: faithfulness constraints

| surface form/ ------- structural constraints
< “.cue constraints
[auditory form]~"

1"#$%&erial comprehension.

Once the ‘serial’ listener, given the sound ["#!$%$, has constructed ! I"#!!$!%%$!, he
will subsequently map it to the fully faithful underlying form &"#3$%%$&

(6) 10&*+1.'2"+ 3)+4)I"#$#

1 $1%$! | #1.cC! | DEp | Max
| &HS%SE
&1$%$& x|
& H%$8 |
& A% (#& -

It is worthwhile to look into the details of (6).

First, the structural constraint *! .CC! evaluates surface forms, not underlying
forms; therefore, it can only evaluate the input ! I"#!!$!%$! | which is the same for all
four candidates and which does not violate this constraint. Specifically, the candidate
&1$%3$&oes .+2 violate *! .CC!, because &1$%$gas an underlying form, is not affected
by structural constraints (see also Figure 6). The same point was made explicit by
Smolensky (1996) in a discussion of how young children may be hindered by structural
constraints in their productions but not in their comprehension.

Second, the candidate &!$%%$&iolates DEP (McCarthy & Prince 1995), a constraint
against having surface material (the ! o! in ! I"#!1$!1%$%$!) that is not present underlyingly
(in &1$%$& Note that although DEP is usually thought of as being an anti-insertion
constraint (in a production tableau), in a recognition tableau such as (6) it acts as an
anti-deletion constraint: the perceived ! o! is deleted from the recognition output.

Finally, the candidate underlying form &"#$%3'(#& violates fourfold MAX
(McCarthy & Prince 1995), a constraint against having underlying material (& (#& that
does not surface (in ! I"#!! $!%3$!).

In the end, the winner of the recognition process is &"#$%$&which is completely
faithful to the surface form !!"#!1$1%$! . This principle of complete faithfulness is
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fact that the naked auditory release burst !"# without affrication noise (as in [ekstra]),
cannot be a good representative of the structure ! "$!, which must be pronounced with a
full affricate [ts]. The way to handle this is with the cue constraint *!tu! [!"#!"$%& i.c.
“the structure ! tu! cannot go without auditory frication noise”.

The cue constraint *!tu! [I"#1"$%¢& handles both perception and production. In
(prelexical) perception we get tableau (11).

(11) "0(18&Y%&H#*"+&S,1-.(1,/(,&H#)&+08&) 1$" 1#"*#2/%%$(1#-1+(

[(3$-*+&B/+%] *1.CCl | *I 1 #ltal | *16"H [ *110"A | *lo! | *lul
I"#1"$%&ra] [5/+941] [1"#1"$%& | [3-*+&4 [5/+%1 | [1 | []

148G *!

| %R.Y4 x|

1 %" $8M/4 x| x

1 %' $0RYe x| x

| %($E0 x| x
! 96" V4 x

In (11) we see the ! tu! -specific cue constraint in the same position as *! du! in previous
tableaus; it accomplishes the required elimination of the candidate ! %"$&% In
production (phonetic implementation), the same cue constraint is again crucial; without
it, the surface form ! %"$%0owould be pronounced ["$"*] instead of ["($" *]:

(12) 73"1&1$0#$8).88&!1(1$"!

1%"$%0 | *lu! | *ltu! | *1-0"I1!
D1 | ["#"$%&| [1"$%&

["$"*] |
L (8" *
IRIE *

Perhaps Japanese has a general cue constraint *!-0"111[!"$%& that says that
phonological plosives should not be phonetically affricated; such a constraint would
account for the affricationless pronunciations of !"& , I"H 1")1 1 & 1 +1 I *1 131
LS P& '+ 11 1) 1 and 1'$ !, and their voiced counterparts. For the affricated
exceptions this general constraint has to be overridden by more specific constraints such
as *Itul [I"#!"$%& Perhaps these exceptions could be handled by a more general
*1{C,-0"11,-1(%,0"+} {V, | 3$,3}! [I"#!"$%8& which would also turn !'ti! into ["#*] and
I'du! into [dzu]. Whether such a more general constraint is viable depends on the extent
to which ["*] is allowed to contrast with ["#*] in Japanese and on the analysis of the
merger of underlying -.$- and -/$- into [dzu]. In-depth investigations that could shed
light on this matter are outside the scope of the present paper, but I mention the issues
here in order to illustrate that one can do ‘real’ phonology around cue constraints.
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I have thus given an account of an apparent perception-production difference fully
in terms of the three levels and the native processing model of Boersma (1998 et seq.),
without having to take recourse to any devices specific to foreign-language perception
or loanword phonology. This is strikingly different from later accounts of phonological
perception in loanword phonology (Kenstowicz 2001, Broselow 2003, Yip 2006), all of
which work within a two-level model of phonology and therefore have to posit different
faithfulness constraints (or different rankings) in production than in perception; here as
well we could say (with Kenstowicz, Broselow and Yip) that in perception the identity
constraint outranks the anti-insertion constraint whereas in production the anti-insertion
constraint outranks the identity constraint; however, cue constraints are fundamentally
different from faithfulness constraints, and both types of constraints are needed anyway
to account for native phonological processing, so this comparison cannot really be
made. Specifically, the low ranking of *!'! I[ ] can be explained by the fact that in a
noisy environment not all possible auditory cues will always be present, so that listeners
have learned to freely hypothesize features and segments for which there is no positive
auditory evidence; no such mechanism is available for the ranking of DEP (Boersma
2007a: 2021).

We have seen that perception and production do not undergo the same phonological
"#$%&&as Kabak and Idsardi indeed found), but they do undergo the influence of the
same phonological $#'&(")*'(. Here I have thus reconciled one of the phonology-versus-
perception debates. For related examples of the interaction of structural and cue
constraints in loanword adaptation, see Boersma & Hamann (2007c¢).

"IEHS%E (%) Yo # %0+, ) (- [HE+(0++.#)12'(-%*#) . 2#/1%3) 4+#3-%5/

The cue constraints in (16) to (21) look a bit like faithfulness constraints, e.g. “if there
are nasality and vowel cues in the input, the output must have nasality linked to a
vowel”. Such simplifying formulations disguise what is really going on, namely a partly
arbitrary relation between auditory input and phonological output. The arbitrariness
becomes especially visible if we consider cases of $+%,*'(%-")(*# Tableaus (24) and
(25), from Escudero & Boersma (2004), give examples of the integration of auditory
vowel height (first formant, F1) and auditory duration into the single contrast between
the English vowels !'!! and !"!.
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