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I.    Introduction 
!

!"#$%&'($)%$*'+,-%.&/-0./-"&'

o "#$%!"&$%!'()!"*$!'+,-.(',-!/0,1!"2$%!"3$%!'()!"4$!52.06',03-7!8669.!0(!#87,:386'+06!#870,08(;<!
o =1-.-!'.-!->6-#,08('+!7-?@-(,7!5&8,1!7,8#7!'()!2.06',03-7;!,1',!)8(A,!'+,-.(',-<!!
o B.-30897!+0,-.',9.-!.-#8.,7!3'.0',08(!0(!7#0.'(,0C',08(D!!

! E61/'.C/'+)!5FGHF;!60,-7!3'.0',08(!'7!'!)076.-#'(6I!&-,/--(!28.@'+!.9+-7!82!
+'(?9'?-!'()!610+).-(A7!#.8(9(60',08(<!

! J)'@!5KLLK;!6+'0@7!,1',!,1-!3'.0',08(!0(!'+,-.(',0(?!7-?@-(,7!07!)9-!,8!,1-!
#.-7-(6-!82!->6-#,08('+!7-?@-(,7!'()!79??-7,7!,1',!'+,-.(',0(?!7-?@-(,7!'.-!
1-')0(?!,8/'.)!(8(:'+,-.(',08(<!

!
12,$%-3$&/.4'%./-&5'/.+6'

o E-3-(,I:289.!(',03-!7#-'*-.7!82!M8)-.(!N-&.-/!.',-)!'66-#,'&0+0,I!82!,1-!#.8(9(60',08(!
82!,'.?-,!/8.)7!0(!7-(,-(6-7!#.-7-(,-)!'9)0,8.0+I<!

o O3-.'++%!3'.0',08(!07!'66-#,'&+-!0(!&8,1!'+,-.(',0(?!'()!->6-#,08('+!7-?@-(,7<!
! P'.0',08(!07!@8.-!'66-#,'&+-!0(!'+,-.(',0(?!7-?@-(,7<!
! N0?1-.!.',-7!82!'66-#,'&0+0,I!0(!#87,:68(78('(,'+!#870,08(!,1'(!0(!8,1-.!#870,08(7<!
! O3-.'++!,.-()!)8-7(A,!718/!7,.8(?!#.-2-.-(6-!,8/'.)!7,8#7!8.!2.06',03-7<!!

!
78/4-&$'"9'/:$'/.46'

o O3-.30-/!82!M8)-.(!N-&.-/!E#0.'(,0C',08(!
! J+,-.(',08(!
! Q>6-#,08('+0,I!!
! P'.0',08(!

o R-79+,7!82!R',0(?!Q>#-.0@-(,!
! O3-.'++!B',,-.(7!

o =.-()7!0(!#.-2-.-(6-7!/0,10(!3-.&'+!#'.')0?@7!
o =1-8.-,06'+!0@#+06',08(7!

!
!
!
!
!
!

!
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!

!
II.  Overview of Modern Hebrew Spirantization 
 
;$584.%'.4/$%&./-"&'

! E#0.'(,0C',08(!,.'6-7!&'6*!,8!8+)-.!28.@7!82!N-&.-/<!
! E#0.'(,0C',08(!0(!M8)-.(!N-&.-/!3-.&'+!#'.')0?@7!07!+887-+I!61'.'6,-.0C-)!&I!,1-!'+,-.(',08(!

82!"#$%!"&$%!'()!"*$!/0,1!,1-0.!2.06',03-!689(,-.#'.,7!"2$%!"3$%!'()!"4$%!.-7#-6,03-+I<!S.06',03-7!8669.!
0(!#87,:386'+06!#870,08(!'()!7,8#7!8669.!-+7-/1-.-<!
!
(1) E#0.'(,0C',08(!)07,.0&9,08(!0(!M8)-.(!N-&.-/!

! !!! ! ;""/<'' =&9-&-/->$' ?%#'@$%+"&'A5B'@.+/B3B''' C4"++' '
D,E'F'D9E!! T,?!T!!! "+09?8!$!! ",'?'!$!! ! ! U,8!@--,A!
D)E'F'D>E!! T)?)T!! "+0>?8)$!! ")'?')$!!!!! ! ! U,8!&-,.'IA!
D6E'F'DGE!! T6,&T!!! "+0G,83$! "6','3$! ! ! U,8!/.0,-A!

12H$,/-"&.4-/I'

! Q>6-#,08(7!,8!7#0.'(,0C',08(!'.-!(8(:'+,-.(',0(?!"#$%!"&$%!"*$%!"2$%!"3$%!'()!"4$%!/1061!@'I!79.2'6-!
'7!7,8#7!0(!#87,:386'+06!#870,08(!8.!'7!2.06',03-7!-+7-/1-.-<'

o N07,8.06'++I%!,1-7-!/-.-!789()7!,1',!)0)!(8,!#'.,060#',-!0(!7#0.'(,0C',08(!5-@#1',06!7,8#7%!
?-@0(',-7;<'

'
(2) Q>6-#,08(7!,8!7#0.'(,0C',08(!0(!M8)-.(!N-&.-/!59()-.+0(-);!

' ' ;""/' ' =&9-&-/->$' ' ?%#'@$%+"&'A5B'@.+/B3B''' C4"++' !
J6J'KL'MN' T6."T! ' "+06.8$!5V+0G.8;! "6'.'$!! ! ! U,8!.-')A!
J>J'KL'*N' T>,.T' ' "+->',-.$'' ' ">0,-.$!5V)0,-.;! ! U,8!?03-!9#A!

O.%-./-"&'

! P'.0',08(!1'7!&--(!.-#8.,-)!0(!M8)-.(!N-&.-/!7#0.'(,0C',08(!5E61/'.C/'+)!FGHF%!J)'@!KLLK;!
'()!68(707,7!82!7-?@-(,7!,1',!(8.@'++I!68(28.@!,8!,1-!7#0.'(,0C',08(!)07,.0&9,08(!79.2'60(?!'7!
7,8#7!/1-.-!2.06',03-7!'.-!->#-6,-)!8.!'7!2.06',03-7!/1-.-!7,8#7!'.-!#.-)06,-)<!!

!
(3) P'.0',08(!0(!M8)-.(!N-&.-/!7#0.'(,0C',08(!

12,$H/$#'' PHH$,/.)4$'O.%-.&/' C4"++'
W0*)8.!! W0*>8.!! U/0++!&9.IA!
W-G'7-!! W-6'7-!! U/0++!683-.A!

 
! J)'@!5KLLK;!6+'0@7!,1',!,107!3'.0',08(!07!).03-(!&I!(8(:'+,-.(',08(!'()!->6-#,08('+0,I<!'

o P'.0',08(!0(!'+,-.(',0(?!28.@7!07!7--(!'7!'!!"#$%&'"()*+,'",-).$(/'&0)/)"#12.('('#$)3.(+..$)
(+#)45/11/506)#$.)+,'",)/&&#+0)/&(.5$/('#$)/$7)#$.)+,'",)3&#"80)'(9:'

o P'.0'&+-!X.'@@'.!/0,1!)0.-6,08(!,8/'.)7!(8(:'+,-.(',08(!'7!20('+!7,',-!82!?.'@@'.<'
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
F!Y8!6+'0@!07!&-0(?!@')-!1-.-!'7!,8!/1-,1-.!,1-!ZR!82!7#0.'(,0C-)!7-?@-(,7!07!'!7,8#!8.!2.06',03-<!



!
3             ;'",/&)<.18'$);/5(=$.>) ) ) ?/$@/5A)BC)DEFF!
)

 

 
III. Rating Experiment 
 

[-70?(-)!,8!->'@0(-!'66-#,'&0+0,I!82!3'.0',08(!0(!'+,-.(',0(?!/$7!->6-#,08('+!7-?@-(,7<!
 
(I,"/:$+$+'

<B'P4/$%&./-&5'A$53$&/+'
'<!P'.0',08(!07!'66-#,'&+-!!
&<!Y8,!2.--!3'.0',08(D!3'.0',08(!07!&0'7-)!,8!->#-6,-)!28.@!!

!

6<!B870,08('+!-22-6,7!!
QB'12H$,/-"&.4'A$53$&/+'
'<!\2!'(I!3'.0',08(%!,1-(!+-77!,1'(!3'.0',08(!0(!'+,-.(',0(?!7-?@-(,7!!
&<!B870,08('+!-22-6,7!

!
A/-384-'

! J!,8,'+!82!]K!.88,7!/-.-!97-)!0(!,1-!->#-.0@-(,!5K]!/0,1!'+,-.(',0(?!7-?@-(,7%!FK!/0,1!
->6-#,08('+!7-?@-(,7%!^!68(,'0(0(?!,/8!,'.?-,!7-?@-(,7;<'

'
! Q'61!.88,!/'7!68(W9?',-)!5,/8!68(W9?',08(7!#-.!.88,;!'()!.-68.)-)!0(!,1-!->#-6,-)!'()!3'.0'(,!

28.@!28.!-'61!68(W9?',08(%!.-79+,0(?!0(!KL]!,'.?-,!/8.)7<!Q'61!#'.,060#'(,!.',-)!FLK!,8*-(7<!'
'

(4) Q>#-6,-)!'()!3'.0'(,!28.@7!0(!,1-!7#0.'(,0C',08(!)07,.0&9,08(!'

?%#'@$%+"&'A5B'@.+/B3' =&9-&-/->$'@.-%' ;""/'
12,$H/$#' O.%-.&/' 12,$H/$#' O.%-.&/'

C4"++'

D,E'F'D9E'' T,.7T!' ",'.'7$!' "9'.'7$!' "+09.87$!' "+0,.87$!' U,8!7#.-')A'
D)E'F'D>E'' T)(1T' ")'('$!!!!' ">'('$!!!!' "+0>(8,$!' "+0)(8,$!' U,8!&90+)A'
D6E'F'DGE' T6,&T' "6','3$!' "G','3$!' "+0R,83$' "+0G,83$' U,8!/.0,-A'

!
! ='.?-,!/8.)7!/-.-!0(7-.,-)!0(,8!6'..0-.!7-(,-(6-7<!S8++8/0(?!-'61!82!,1-!3-.&7!/'7!'!

7-@'(,06'++I!#+'970&+-!289.:7I++'&+-!7-(,-(6-!-()0(?!5-<?<!,1-!3-.&!U,8!/'71A!689+)!&-!28++8/-)!
&I!U0(!,1-!&',1.88@A;<!! 
 
(5) E'@#+-!6'..0-.!7-(,-(6-7!28.!,'.?-,!/8.)7!

@.+/!
"'@.9!! +0!! !-)'(0-+! 5,'.?-,!3-.&;!! +-T&-T@-T-,!1'!________!$!

! !! ,8+)! ! ,8!@-! ,1',!['(0-+!! 5,'.?-,!3-.&;!! ,8T0(T2.8@T,1-!_______!!
! !! `\A3-!&--(!,8+)!,1',!['(0-+!5,'.?-,!3-.&;!,8T0(T2.8@T,1-!________a!
) ) .949)GHIJ.)3..$)(#&7)(,/()K/$'.&)3@'&()(,.),@(9G)
)

=&9-&-/->$!
"'@.9!+0!! !-)'(! ! 18+-4! ! 5,'.?-,!3-.&;!!!!+-T&-T@-T-,!1'_______$!

! !! ,8+)! ,8!@-! ,1',!['(!!!! 07!!?80(?!! 5,'.?-,!3-.&;!!!!,8T0(T2.8@!_______!!
! !! `\A3-!&--(!,8+)!,1',!['(!/0++!5,'.?-,!3-.&;!,8T0(T2.8@!________a!
) ) .949)GHIJ.)3..$)(#&7)(,/()K/$)'0)4#'$4)(#)3@'&7)(,.),@(9G)

!
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!

;$+84/+'

! B'.,060#'(,7A!.-7#8(7-7!,8!,1-!.',0(?!,'7*!/-.-!68(3-.,-)!0(,8!(9@&-.7!52.8@!F!,8!];K 
o P-.I!(',9.'+!#.8(9(60',08(!b!] 
o Z((',9.'+!#.8(9(60',08(!b!F 

 
<B'P4/$%&./-&5'+$53$&/+'

! c8,1!2#0'('#$!'()!/&&#2,#$.!68(,.0&9,-)!,8!,1-!'66-#,'&0+0,I!82!3'.0',08(!0(!'+,-.(',0(?!
7-?@-(,7<!

o M'0(!-22-6,!82!2#0'('#$!5L5K%!dK;!b!e^<G^e%!2)f!<LLF;!!
o M'0(!-22-6,!82!/&&#2,#$.!5L5F%!de;!b!HGL<HHK%!2!f!<LLF;!!
o \(,-.'6,08(!&-,/--(!2#0'('#$!'()!/&&#2,#$.!5L5K%!dK;!b!HG<Le^%!2)f!<LLF;!

!
(6) J66-#,'&0+0,I!82!3'.0',08(!0(!'+,-.(',0(?!7-?@-(,7!

 
o M'0(!-22-6,!82!,1-!7-?@-(,!#.-6-)0(?!,1-!'+,-.(',0(?!7-?@-(,!/0,10(!'!?03-(!,8*-(!!!!!!

5L5F%!e^;!b!eK<H^G%!2!f!<LLF;'
o \(,-.'6,08(!82!"#$0#$/$()(A2.!'()!/&&#2,#$.!5L5F%!e^;!b!eH<e]^%!2!f!<LLF;!'

! [.03-(!&I!,1-!10?1-.!.',0(?!82!'66-#,'&0+0,I!82!,1-!3'.0'(,!28.@!5'!2.06',03-;!/1-(!
28++8/0(?!'!7,8#<'
'

QB'12H$,/-"&.4'+$53$&/+'

! P'.0',08(!07!'66-#,'&+-!0(!->6-#,08('+!7-?@-(,7<!
o E0?(0206'(,!)022-.-(6-!&-,/--(!,1-!'66-#,'&0+0,I!82!3'.0'(,7!82!->6-#,08('+!7-?@-(,7!37<!

&'7-+0(-!5(5de;!b!FL<dFH%!2!f!<LLF;!
!
!
!
!
!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
K!\!97-)!C:768.-7!,8!68(,.8+!28.!0()030)9'+!3'.0',08(!0(!97-!82!,1-!289.:#80(,!76'+-<!!N8/-3-.%!,1-!?.'#17!'.-!
&'7-)!8(!.'/!768.-7!5F:];!28.!-'7-!82!3079'+0C',08(<!=1-!97-!82!C:768.-7!'+78!68(3-(0-(,+I!1-+#-)!,'*-!6'.-!82!
8.)-.!-22-6,7!/0,10(!+07,7<!

1 

2 

3 

4 

Word-Initial Post-
Consonantal 

Post-Vocalic 

Expected  

Variant 



!
5             ;'",/&)<.18'$);/5(=$.>) ) ) ?/$@/5A)BC)DEFF!
)

 

(7) [022-.-(6-!&-,/--(!'66-#,'&0+0,I!82!->6-#,08('+!37<!'+,-.(',0(?!7-?@-(,7!

  

o P'.0',08(!0(!->6-#,08('+!7-?@-(,7!/'7!.',-)!+-77!(',9.'+!,1'(!3'.0',08(!0(!'+,-.(',0(?!
7-?@-(,7<!

! M'0(!-22-6,!82!(A2.!5L5F%!de;!b!HL<Lde%!2!f!<LLF;!
!

! \(,-.'6,08(!&-,/--(!(A2.!'()!/&&#2,#$.!5L5F%!de;!b!FH<dLd%!2!f!<LLF;!
! c8,1!2#0'('#$!'()!/&&#2,#$.!68(,.0&9,-)!,8!,1-!'66-#,'&0+0,I!82!3'.0',08(!0(!->6-#,08('+!

7-?@-(,7<!
o M'0(!-22-6,!82!2#0'('#$!5L5K%!dK;!b!]L<]HF%!2!f!<LLF;!!
o M'0(!-22-6,!82!/&&#2,#$.!5L5F%!de;!b!d^d<gFH%!2!f!<LLF;!
o \(,-.'6,08(!&-,/--(!,1-!2#0'('#$!'()!/&&#2,#$.!5L5K%!dK;!b!gd<LG]%!2!f<LLF;!

! =8*-(7!/0,1!,1-!,'.?-,!7-?@-(,!0(!#87,:68(78('(,'+!2#0'('#$!).83-!,1-!@'0(!-22-6,!
82!2#0'('#$!'()!,1-!0(,-.'6,08(!82!2#0'('#$!'()!/&&#2,#$.<!

!
(8) J66-#,'&0+0,I!82!3'.0',08(!0(!->6-#,08('+!7-?@-(,7!

! !

;$3.-&-&5'M8$+/-"&+'

! h1',!)8-7!3'.0',08(!+88*!+0*-!/0,10(!3-.&'+!#'.')0?@7i!!
o J.-!,1-.-!#.-2-.-(6-7!28.!7-?@-(,!,I#-!/0,10(!.88,7i!!
o h1',!)8-7!,107!,-++!97!'&89,!,1-!9()-.+I0(?!.-#.-7-(,',08(!28.!'+,-.(',0(?!.88,7i!

!
! h1',!)8-7!,1-!10?1-.!.',-!82!'66-#,'&0+0,I!82!3'.0',08(!0(!#87,:68(78('(,'+!#870,08(!,-++!97!'&89,!

,1-!#.-2-.-(6-!28.!2.06',03-7i!!
! !
! \(!->6-#,08('+!7-?@-(,7%!07!,1-!3'.0',08(!#80(,0(?!,8!'!@83-!,8!@'*-!->6-#,08('+!7-?@-(,7!

&-1'3-!+0*-!'+,-.(',0(?!7-?@-(,7i!!

1 

2 

3 

4 

Expected 
Variant 

!!!!!Exceptional    Alternating 

1 

2 

3 

4 

Word-Initial Post- 
Consonantal 

Post-Vocalic 

Expected  

Variant 

!
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!
IV.  Trends within verbal paradigms with alternating segments 

'
=8!)-,-.@0(-!#',,-.(7!82!'66-#,'&0+0,I!/0,10(!0()030)9'+7A!.',0(?7!'()!/0,10(!3-.&'+!#'.')0?@7%!
,1-!289.:#80(,!76'+-!/'7!)030)-)!0(!,/8!5e!8.!]!b!'66-#,'&+-%!F!8.!K!b!9('66-#,'&+-;<!

 
@"++-)4$',.//$%&+''
'
! =8*-(7!/-.-!.'()8@0C-)!'()!,1-.-28.-!.',-)!0()-#-()-(,+I!2.8@!8,1-.7!7,-@@0(?!2.8@!,1-!

7'@-!.88,<!'
o =1-.-!/-.-!F^!#8770&+-!#',,-.(7!82!'66-#,'&0+0,I!28.!-'61!3-.&'+!#'.')0?@<'

! Y8(-!82!,1-!,8*-(7!'.-!'66-#,'&+-'
! O(+I!F!,8*-(!07!'66-#,'&+-!5]!#8770&0+0,0-7;!'
! O(+I!K!,8*-(7!'.-!'66-#,'&+-!5^!#8770&0+0,0-7;'
! O(+I!e!,8*-(7!'.-!'66-#,'&+-!5]!#8770&0+0,0-7;'
! J++!]!,8*-(7!'.-!'66-#,'&+-'

'
(9) B8770&+-!#',,-.(7!28.!-'61!3-.&'+!#'.')0?@!

  none 
1 

acceptable 2 acceptable 
3 

acceptable all 
Expected (fricative conjugation) u a u u u a a a u u u a a a u a 
Stop variant u u a u u a u u a a u a a u a a 
Expected (stop conjugation) u u u a u u a u a u a a u a a a 
Fricative variant u u u u a u u a u a a u a a a a 
'
@.//$%&+'7)+$%>$#'

'
! B.-+0@0('.I!'('+I707!+88*7!',!Kg!#'.,060#'(,7A!.',0(?7!82!FK!3-.&'+!#'.')0?@7<'
! M87,!68@@8(!#',,-.(!j!8(+I!,1-!,/8!->#-6,-)!28.@7!'.-!'66-#,'&+-<'
! h1-(!,1.--!28.@7!'.-!'66-#,'&+-%!,1-.-!07!(8!#.-2-.-(6-!28.!7,8#7!83-.!2.06',03-7<'

o ]g!0(7,'(6-7!82!#.-2-.-(6-!28.!&8,1!->#-6,-)!28.@7!'()!,1-!3'.0'(,!68(,'0(0(?!7,8#<'
o ]d!0(7,'(6-7!82!#.-2-.-(6-!28.!&8,1!->#-6,-)!28.@7!'()!,1-!3'.0'(,!68(,'0(0(?!2.06',03-<'

! =1-.-!/-.-!eL!0(7,'(6-7!82!'66-#,'&0+0,I!82!'++!,8*-(7!/0,10(!'!3-.&'+!#'.')0?@<'
'

(10) O&7-.3-)!#',,-.(7!'6.877!#'.,060#'(,7!'()!3-.&'+!#'.')0?@7!5'+,-.(',0(?!7-?@-(,7;!

  none 
1 

acceptable 2 acceptable 
3 

acceptable all 
Expected (fricative conjugation) u a u u u a a a u u u a a a u a 
Stop variant u u a u u a u u a a u a a u a a 
Expected (stop conjugation) u u u a u u a u a u a a u a a a 
Fricative variant u u u u a u u a u a a u a a a a 

Observed 

0 4 0 2 0 0 
159 

7 3 0 0 

45 
2 

47 
1 

30 

!
! O3-.'++%!,1-.-!07!(8!#.-2-.-(6-!28.!7,8#7!8.!2.06',03-7<!

o \(!3-.&'+!#'.')0?@7!/0,1!,1.--!'66-#,'&+-!,8*-(7%!/1',!)-,-.@0(-7!/1-,1-.!'!7,8#!8.!
2.06',03-!07!#.-2-..-)i!'



!
7             ;'",/&)<.18'$);/5(=$.>) ) ) ?/$@/5A)BC)DEFF!
)

 

A/",+'"%'S%-H./->$+T'
'

! \7!,1-!#.-2-.-(6-!28.!7,8#7!8.!2.06',03-7!#.-)06,'&+-i!!
o h1',!07!0,!)-#-()-(,!9#8(i!

!
(11) E'@#+-!.88,7!28.!7,8#T2.06',03-!#.-2-.-(6-7!

@%$9$%$&H$'9"%'+/",+' @%$9$%$&H$'9"%'9%-H./->$+'
R88,! Z(0(2+-6,-)! R88,! Z(0(2+-6,-)!
T,?!T! ,'?'!! T@6.T! @'G'.!
T)(1T! )'('! T!,4T! !'9'4!
T6,3T! 6','3! T7,./! 7'9'.!
!

! \7!,1-!#.-2-.-(6-!)-#-()-(,!8(!.88,!#870,08(i!!
! \7!,1-!#.-2-.-(6-!)-#-()-(,!8(!9(0(2+-6,-)!28.@!5e.)!#-.78(!70(?9+'.!#'7,!@'769+0(-;i!

o \2!78%!689+)!,107!#.-2-.-(6-!#.-)06,!3'.0',08(!0(!->6-#,08('+!7-?@-(,7!'7!/-++i!
!
V.  Trends within verbal paradigms with exceptional segments 
 

7)+$%>$#',.//$%&+''
'
! B.-+0@0('.I!'('+I707!+88*7!',!Kg!#'.,060#'(,7A!.',0(?7!82!H!3-.&'+!#'.')0?@7<'
! k88*0(?!',!'66-#,'&+-!3'.0'(,7!,8!7--!/1-,1-.!,1-.-!07!'!#.-2-.-(6-!28.!.88,!#870,08('

o Z7-)!7#0.'(,0C',08(!)07,.0&9,08(!5E[%!2.8@!5F;;!,8!)-,-.@0(-!,107!'
'

(12) O&7-.3-)!#',,-.(7!'6.877!#'.,060#'(,7!'()!3-.&'+!#'.')0?@7!5->6-#,08('+!7-?@-(,7;!

  none 1 acceptable 2 acceptable 3 acceptable all 
Expected (conforms with SD) u a u u u a a a u u u a a a u a 
Variant - doesn't conform with SD u u a u u a u u a a u a a u a a 
Expected (doesn't conform with SD) u u u a u u a u a u a a u a a a 
Variant – conforms with SD u u u u a u u a u a a u a a a a 

Observed 

0 2 0 0 0 0 
142 

2 0 0 0 
15 

0 

10 

0 4 

'
! h1-(!,1.--!28.@7!'.-!'66-#,'&+-%!,1-.-!07!(8!#.-2-.-(6-!28.!/1-,1-.!,1-!7-?@-(,!,I#-!

68(28.@7!/0,1!7#0.'(,0C',08(!)07,.0&9,08(!28.!'+,-.(',0(?!7-?@-(,7<'
o FL!0(7,'(6-7!82!#.-2-.-(6-!28.!&8,1!->#-6,-)!28.@7!'()!,1-!3'.0'(,!,1',!68(28.@7!/0,1!

,1-!7#0.'(,0C',08(!)07,.0&9,08(<'
o Fg!0(7,'(6-7!82!#.-2-.-(6-!28.!&8,1!->#-6,-)!28.@7!'()!,1-!3'.0'(,!,1',!)8-7!(8,!

68(28.@!/0,1!,1-!7#0.'(,0C',08(!)07,.0&9,08(<'
!

(13) E'@#+-!.88,7!28.!#.-2-.-(6-7!0(!->6-#,08('+!7-?@-(,7!

@%$9$%$&H$'H"&9"%3+'
*-/:'AU'

@%$9$%$&H$'#"$+'&"/''
H"&9"%3'*-/:'AU'

T9)4T! ,0)-'4! T9!+T! @-,'!el!
T,>1T! +0,)8,! T)6.T! +0)G8.!

!
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!

'
! J66-#,'&0+0,I!82!3'.0'(,7!0(!->6-#,08('+!)8-7!(8,!)-#-()!8(!.88,!#870,08(<!'
! \,!)8-7!(8,!'##-'.!,1',!,1-!3'.0',08(!0(!->6-#,08('+!7-?@-(,!07!)9-!,8!'!@83-!,8/'.)!,8/'.)!

68(28.@0(?!/0,1!,1-!7#0.'(,0C',08(!)07,.0&9,08(<!!'
 
V. Further Directions 
'

! =1-8.-,06'+!0@#+06',08(7!
o h1',!07!,1-!3'.0',08(!)-#-()-(,!8(i!l'(!/-!)-,-.@0(-!)0.-6,08('+0,Ii!

! B.8)96,08(!->#-.0@-(,7!0(!N-&.-/!/0,1!#.-:+0,-.',-!610+).-(<!
! [0'61.8(06!)','!j!->'@0(-!)0.-6,08('+0,I!82!3'.0',08(<!!
! l8.#97!7,9)I!5l8E\N;!,8!)-,-.@0(-!8669..-(6-7!82!3'.0',08(!0(!(',9.'+!7#--61<!

!
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