
M t i l t tMetrical structureMetrical structureMetrical structure
Metrical valuesMetrical values

& it h th i l i t t ti& its rhythmical interpretation& its rhythmical interpretation The metrical values are calculated re& its rhythmical interpretation The metrical values are calculated rey p
of embedding:of embedding:

y(x): y ((w/(x 1)) (z 1))y(x): yz = ((w/(x‐1))∙(z‐1))              y( ) y (( ( )) ( ))
NMeter s Rh thm x; z є NMeter vs. Rhythm ;

0 ≤Meter vs. Rhythm 0 < z ≤ x
0 100The model differentiates between 0 < w ≤ 100The model differentiates between… 0   w ≤ 100

● Meter● Meter (5)
○ abstract phonological representation

(5)
○ abstract phonological representation +p g p

d i d f h t ti i f ti
+               

○ derived from morpho‐syntactic informationp y
Rh th● Rhythmy

h i li i○ concrete phonetic realizationconcrete phonetic realization
f l d h○ surface‐related phenomenon○ surface related phenomenon

x = 5; w = 100→ y(5): y1 = 000○ interprets the abstract metrical structure x = 5; w = 100 → y(5): y1 = 000 ○ interprets the abstract metrical structure
y2 = 025y2 = 025    
y3 = 050y3 = 050    
y 075y4 = 075y

100y5 = 100y

Metrical structureMetrical structure Single marks are underspecified for tSingle marks are underspecified for t

Metrical structure is presented in a relational model which x = 1; w = 100→ y(1): y1 = ((100/Metrical structure is presented in a relational model which… x = 1; w = 100 → y(1): y1 = ((100/
● compares the relative strength of metrical domains● compares the relative strength of metrical domains 

rather than of single marksrather than of single marks
● leads to an even distribution of metrical marks● leads to an even distribution of metrical marks

(1) √ * *(1) √ * *
P li i bl

( ) √
Preliminary problemsvs. vs. Preliminary problemsvs.                                vs.

Three problems remain to be solved:Three problems remain to be solved:
● monosyllabic words have only oUpper bounds are defined by the highest mark(s) Lower ● monosyllabic words have only oUpper bounds are defined by the highest mark(s). Lower  y y

d fi l ti l fbounds are defined by the lowest mark(s) define a relative value forbounds are defined by the lowest mark(s).

i l k h t b l d● single marks have to be lowered(2) √ * *
g(2) √ * * correct structure

( )
correct structure

l h l
vs.                                vs.

● in some examples, the resulting● in some examples, the resulting
illicit inputillicit input

Metrical subordination:
(6) ein Tem pel ein T

Metrical subordination:
(6)    ein Tem_pel ein T● one domain is lowered / raised with respect to the● one domain is lowered / raised with respect to the 

other domain #other domain #

(3)(3)
( )

( )
→+(a)

√
→+(a)

√
+ →+ →

(b)(b)
→ structure (6a): optimal distributio→ structure (6a): optimal distributio

structure (6b): non optimal distrib→ structure (6b): non‐optimal distrib
Th fi l i i d d f h i Th

( ) p
The final structure is independent of the perspective. The

( ) d d
The final structure is independent of the perspective. The 

l d l f (7) die se Au tos dresults are identical for… (7)    die_se Au_tos dresults are identical for…
● lowering domain A relative to domain B→ structure (a) √● lowering domain A relative to domain B → structure (a) #√
● raising domain B relative to domain A→ structure (b)

#● raising domain B relative to domain A → structure (b) →
Metrical coordination:Metrical coordination: +
● d i i l d / i d ith t t th th

+
√*● no domain is lowered / raised with respect to the other √*/ p

→one →

( ) d(4) → structure (7a): permitted input – w(4)
+ → structure (7a): permitted input  w+ →

→ structure (7b): illicit input – right o→ structure (7b): illicit input  right o

SolutionSolution

h l bl b l d b klative to the marks in the same path The preliminary problems can be solved by taking twolative to the marks in the same path  The preliminary problems can be solved by taking two 
factors into consideration:factors into consideration:
● sub‐syllabic structure which differentiates

w: reference value
● sub‐syllabic structure which differentiates…

    w: reference value ○ non‐reduced syllables (with full vowels)
b f k

○ non‐reduced syllables (with full vowels)
x: number of marks ○ reduced syllables (with schwa or consonantal peak)

l f l ti h i ht
○ reduced syllables (with schwa or consonantal peak)

y: value of relative height ● neutral reference marks whichy g
l b l f k

● neutral reference marks, which…
z: label of marks ○ function as target pointsz: label of marks ○ function as target pointsg p

fl t tit t b d i○ reflect constituent boundaries
Adj t t l f k bi→ Adjacent neutral reference marks combine.   → j

(8) σ σ σ σ σ σ(8)        σ σ σ σ σ σ

0 25 50 0 75 37 5 0 100 00 25 50 0 75 37,5 0 100 00  25  50  0  75 37,5 0 100 0
μ μ μ μ μ μ μ μ μ μμs μw μs μw μ μs μw μs μw μ

x = 3; w = 75→ y(3): y1 = 00x = 3; w = 75 → y(3): y1 = 00
y2 = 37 5 / a I n t E m p l / a I n t E m p l                                                 y2 = 37,5 / a   I n          t   E m  p   l           / a   I n   t   E m  p   l
y3 = 75                                                 y3 = 75

++ →

heir relative height: → optimal distribution – right outputheir relative height: → optimal distribution  right output
→ no underspecified single marks

/(1 1)) (1 1)) = ?
→ no underspecified single marks

/(1‐1))∙(1‐1)) = ?
(9) σ σ σ σ σ σ σ σ(9)       σ σ σ σ σ σ σ σ( )

μ μ μ μ μ μ μ μ μ μ μ μ μ μμ μ μ μ μ μ μ μ μ μ μ μ μ μ

d i / t d i / td  i z  ǝ / a U t  o     s        d  i z  ǝ / a U t  o    sU U

::
one single mark which we cannotone single mark, which we cannot g ,

→ permitted input right output
d i ti l t h th

→ permitted input – right output
d in a non‐optimal way to reach the p y

b b dg structure seems to be based on ang structure seems to be based on an 

Rhythmical interpretation
Tem pel

Rhythmical interpretation
Tem_pel

y p

h h l l ff k f h lRhythmical alternation affects marks of the same relative
( )

Rhythmical alternation affects marks of the same relative 
(a) metrical strength if no higher marks intervene:( ) metrical strength if no higher marks intervene:

(10) eis kalt eis kal ter (Winter)(10)     eis_kalt eis_kal_ter (Winter)
(b)(b)(b)

√√
vsvs.

n wrong outputn – wrong output
bution right output → initial stress possiblebution – right output →  initial stress possibleg p

d Otherwise changes of relative metrical values by rhythmicaldie se Au tos Otherwise, changes of relative metrical values by rhythmical die_se Au_tos , g y y
k dprocesses are marked:p

(a)(a) (11) ü ber trie ben ü ber trie be ne (Hoffnung)(11)     ü_ber_trie_ben ü_ber_trie_be_ne (Hoffnung)

??
(b) vs(b) vs.

i iti l t k d→ initial stress marked
wrong output

  initial stress marked
wrong output
outputoutput
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