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1.
O

verv
iew

of
T
em

p
erley

’s
th

eory

1.
In

th
is

sem
in

ar
w

e’re
goin

g
to

fo
cu

s
on

issu
es

arisin
g

from
T
em

p
erley

’s
(2001)

b
o
ok

,
T

h
e

C
ogn

itio
n

o
f
B
a
sic

M
u
sica

l
S
tru

ctu
res.

2.
I

im
agin

e
th

at
you

all
h
ave

at
least

som
e

fam
iliarity

w
ith

T
em

p
erley

’s
w

ork
an

d
m

an
y

of
you

m
ay

h
ave

in
terestin

g
th

in
gs

to
say

ab
ou

t
it,

so
I’m

on
ly

goin
g

to
sp

eak
for

ab
ou

t
15

m
in

u
tes

or
so

an
d

th
en

w
e

can
eith

er
h
ave

an
op

en
d
iscu

ssion
or

w
e

can
sy

stem
atically

go
arou

n
d

th
e

tab
le

so
th

at
everyon

e
h
as

a
ch

an
ce

to
h
ave

th
eir

say.

3.
I
th

in
k

it
m

igh
t

b
e

u
sefu

l
to

b
egin

w
ith

a
‘b

ird
’s

eye’
v
iew

of
th

e
com

p
lete

m
o
d
el—

som
eth

in
g

w
h
ich

is
m

issin
g

from
b
oth

T
em

p
erley

’s
b
o
ok

an
d

m
y

rev
iew

.

4.
A

s
w

e
p
rob

ab
ly

all
k
n
ow

,
T
em

p
erley

’s
th

eory
con

sists
of

six
‘p

referen
ce

ru
le

sy
stem

s’
con

sistin
g

of
w

ell-form
ed

n
ess

ru
les

an
d

p
referen

ce
ru

les
of

th
e

ty
p
e

u
sed

in
L
erd

ah
l
an

d
J
acken

d
off

’s
(1983)

G
en

era
tive

T
h
eo

ry
o
f
T
o
n
a
l
M

u
sic.

5.
E

ach
of

th
ese

p
referen

ce
ru

le
sy

stem
s

takes
a

rep
resen

tation
of

a
m

u
sical

p
assage

as
in

p
u
t

an
d

gen
erates

as
ou

tp
u
t

a
stru

ctu
re

th
at

is
su

p
p
osed

to
correctly

d
escrib

e
certain

asp
ects

of
h
ow

th
e

m
u
sical

p
assage

is
in

terp
reted

b
y

an
ex

p
ert

listen
er.

6.
T
em

p
erley

p
rov

id
es

m
o
d
els

of
six

asp
ects

of
m

u
sical

stru
ctu

re:

(a)
m

etrical
stru

ctu
re;

(b
)

p
h
rasin

g;

(c)
con

trap
u
n
tal

stru
ctu

re
(voice-lead

in
g,

stream
in

g);

(d
)

p
itch

-sp
ellin

g;

(e)
h
arm

on
ic

stru
ctu

re;
an

d

(f)
key

stru
ctu

re.

7.
W

ith
som

e
h
elp

from
D

an
iel

S
leator,

T
em

p
erley

h
as

im
p
lem

en
ted

th
ese

six
p
referen

ce
ru

le
sy

stem
s

in
fi
ve

com
p
u
ter

p
rogram

s,
th

e
p
itch

-
sp

ellin
g

an
d

h
arm

on
ic

stru
ctu

re
th

eories
b
ein

g
com

b
in

ed
in

to
on

e
p
rogram

.

8.
T

h
is

d
iagram

h
ere

sh
ow

s
th

e
recom

m
en

d
ed

w
ay

of
u
sin

g
th

ese
fi
ve

p
rogram

s
togeth

er
to

gen
erate

a
com

p
lete

an
aly

sis.

9.
T

h
e

in
p
u
t

to
th

e
sy

stem
is

in
th

e
form

of
a

‘n
ote-list’

or
p
ian

o-roll
w

h
ich

gives
th

e
on

set
tim

e,
off

set
tim

e
an

d
M

ID
I

p
itch

n
u
m

b
er

of
each

n
ote.

10.
Y

ou
h
ave

to
gen

erate
a

m
etrical

stru
ctu

re
b
efore

you
can

ru
n

an
y

of
th

e
oth

er
p
rogram

s
on

th
e

in
p
u
t.

11.
H

ow
ever,

h
arm

on
ic

stru
ctu

re
can

h
ave

q
u
ite

a
stron

g
eff

ect
on

m
etrical

stru
ctu

re,
so

T
em

p
erley

(2001,
p
.
46–47)

su
ggests

th
at

th
e

m
etrical

stru
ctu

re
b
e

gen
erated

b
y

a
tw

o-p
ass

m
eth

o
d
.



12.
T

h
is

in
volves

fi
rst

ru
n
n
in

g
th

e
m

eter
p
rogram

on
th

e
in

p
u
t

n
ote-list

in
w

h
at

T
em

p
erley

calls
‘p

rech
ord

’
m

o
d
e.

T
h
is

gen
erates

an
ou

tp
u
t

th
at

con
tain

s
th

e
in

p
u
t

n
otelist

togeth
er

w
ith

a
d
escrip

tion
of

th
e

m
etrical

stru
ctu

re
at

th
e

tactu
s

level
an

d
b
elow

.

13.
T

h
is

is
th

en
given

as
in

p
u
t

to
th

e
H

arm
on

y
p
rogram

,
again

ru
n
n
in

g
in

‘p
rech

ord
’
m

o
d
e,

w
h
ich

gen
erates

an
ou

tp
u
t

con
tain

in
g

th
e

n
otelist

an
d

b
eatlist

given
to

it
as

in
p
u
t

togeth
er

w
ith

a
list

of
‘P

rech
ord

’
statem

en
ts

th
at

sim
p
ly

in
d
icate

w
h
ere

th
e

ch
ord

ch
an

ges
o
ccu

r.

14.
T

h
e

ou
tp

u
t
of

th
e

H
arm

on
y

p
rogram

can
th

en
b
e

fed
b
ack

in
to

th
e

M
eter

p
rogram

,
ru

n
n
in

g
in

fu
ll

m
o
d
e

th
is

tim
e,

w
h
ich

u
ses

th
e

k
n
ow

led
ge

of
w

h
ere

ch
ord

ch
an

ges
o
ccu

r
to

gen
erate

a
m

ore
rob

u
st

p
red

iction
of

th
e

com
p
lete

m
etrical

stru
ctu

re.

15.
T

h
e

ou
tp

u
t

of
th

e
M

eter
p
rogram

con
tain

in
g

th
e

n
otelist

an
d

th
e

b
eatlist

for
fi
ve

levels
of

th
e

m
etrical

stru
ctu

re
can

th
en

b
e

u
sed

as
in

p
u
t

to
th

e
H

arm
on

y,
S
tream

er
an

d
G

rou
p
er

p
rogram

s,
as

sh
ow

n
h
ere.

16.
W

h
en

it’s
given

as
in

p
u
t

to
th

e
H

arm
on

y
p
rogram

,
an

ou
tp

u
t

is
gen

erated
w

h
ich

con
tain

s,

(a)
T

P
C

N
ote

statem
en

ts
giv

in
g

th
e

ton
al

p
itch

class
of

each
n
ote

(th
e

T
P

C
b
ein

g
th

e
p
itch

-n
am

e
of

a
n
ote

w
ith

th
e

o
ctave

d
esign

ation
om

itted
);

an
d

(b
)

C
h
ord

statem
en

ts
th

at
give

th
e

ro
ot

(as
a

T
P

C
)

for
each

of
th

e
sm

allest
m

etrical
segm

en
ts

in
th

e
p
assage.

17.
T

h
is

ou
tp

u
t

can
th

en
b
e

given
as

in
p
u
t

to
th

e
K

ey
p
rogram

w
h
ich

can
b
e

u
sed

to
com

p
u
te

a
rom

an
n
u
m

eral
an

aly
sis.

18.
T

h
e

ou
tp

u
t

of
th

e
M

eter
p
rogram

can
also

b
e

given
as

in
p
u
t

to
th

e
S
tream

er
p
rogram

w
h
ich

tells
u
s

th
e

stream
or

voice
to

w
h
ich

each
n
ote

b
elon

gs.

19.
F
in

ally,
th

e
ou

tp
u
t

of
th

e
M

eter
p
rogram

can
b
e

given
as

in
p
u
t

to
th

e
G

rou
p
er

p
rogram

w
h
ich

p
red

icts
w

h
ere

th
e

p
h
rase

b
ou

n
d
aries

w
ill

b
e

p
erceived

to
b
e.

20.
T

h
e

G
rou

p
er

p
rogram

can
on

ly
accep

t
m

on
op

h
on

ic
in

p
u
t.

21.
H

ow
ever,

if
you

u
se

th
e

S
tream

er
p
rogram

to
gen

erate
a

n
u
m

b
er

of
m

on
op

h
on

ic
p
arts,

each
of

th
ese

p
arts

cou
ld

b
e

given
as

in
p
u
t

to
th

e
G

rou
p
er

p
rogram

w
h
ich

cou
ld

th
en

b
e

u
sed

to
com

p
u
te

a
sep

arate
p
h
rase

stru
ctu

re
for

each
p
art.



2.
U

sin
g

th
e

th
eory

to
m

od
el

listen
in

g,
com

p
osition

,
p
erform

an
ce

an
d

style

•
T
em

p
erley

an
d

S
leator’s

p
rogram

s
scan

th
e

m
u
sic

from
left

to
right,

u
sin

g
d
yn

am
ic

p
rogram

m
in

g
to

fi
n
d

th
e

an
alysis

th
at

b
est

satisfies
th

e
p
referen

ce
ru

les.

•
A

m
bigu

ity:
T

w
o

or
m

ore
b
est

an
alyses

at
a

given
p
oint

in
th

e
m

u
sic.

•
R
evisio

n
:

T
h
e

b
est

an
alysis

at
som

e
p
oint

in
th

e
m

u
sic

d
oes

n
ot

form
p
art

of
th

e
b
est

an
alysis

at
som

e

later
p
oint.

•
E
xpecta

tio
n
:

T
h
e

m
ost

exp
ected

events
are

th
ose

th
at

w
ill

lead
to

an
an

alysis
th

at
b
est

satisfi
es

th
e

p
referen

ce
ru

les.

•
S
tyle:

A
p
assage

is
in

th
e

style
d
efin

ed
by

a
set

of
p
referen

ce
ru

les
if

th
e

an
alysis

th
at

b
est

satisfi
es

th
e

p
referen

ce
ru

les
ach

ieves
a

score
th

at
is

n
ot

too
h
igh

(b
orin

g)
an

d
n
ot

too
low

(in
com

p
reh

en
sib

le).

•
C

o
m

po
sitio

n
:

C
h
oices

gu
id

ed
by

goal
to

p
rod

u
ce

p
iece

th
at

op
tim

ally
satisfies

p
referen

ce
ru

les.

•
P
erfo

rm
a
n
ce:

T
em

p
oral

an
d

d
yn

am
ic

exp
ression

geared
tow

ard
s

conveyin
g

stru
ctu

re
in

accord
an

ce

w
ith

an
alysis

th
at

b
est

satisfi
es

th
e

p
referen

ce
ru

les.



2.
U

sin
g

th
e

th
eory

to
m

o
d
el

listen
in

g,
com

p
osition

,
p
erform

an
ce

an
d

sty
le

1.
It’s

w
ell

k
n
ow

n
th

at
L
erd

ah
l
an

d
J
acken

d
off

’s
G

T
T

M
m

o
d
els

th
e

fi
n
al

state
of

th
e

listen
er’s

u
n
d
erstan

d
in

g.
H

ow
ever,

T
em

p
erley

go
es

a
lon

g
w

ay
tow

ard
s

sh
ow

in
g

h
ow

th
e

p
referen

ce
ru

le
ap

p
roach

can
b
e

u
sed

to
m

o
d
el

certain
asp

ects
of

th
e

real-tim
e

listen
in

g
p
ro

cess—
in

p
articu

lar,
am

b
igu

ity,
rev

ision
an

d
ex

p
ectation

.

2.
T

h
e

search
for

an
an

aly
sis

th
at

b
est

satisfi
es

som
e

given
set

of
p
referen

ce
ru

les
is

an
ex

am
p
le

of
w

h
at

is
called

an
o
p
tim

isa
tio

n
p
ro

blem
in

com
p
u
ter

scien
ce.

3.
In

th
eir

com
p
u
ter

im
p
lem

en
tation

s,
T
em

p
erley

an
d

S
leator

solve
th

is
p
rob

lem
u
sin

g
th

e
tech

n
iq

u
e

of
d
yn

a
m

ic
p
rogra

m
m

in
g.

4.
E

ach
of

th
e

p
rogram

s
scan

s
th

e
m

u
sic

to
b
e

an
aly

sed
from

th
e

b
egin

n
in

g
to

th
e

en
d
,
keep

in
g

track
of

a
set

of
‘b

est-so-far’
an

aly
ses

as
it

p
ro

ceed
s.

5.
T
em

p
erley

p
rop

oses
th

at
am

b
igu

ity
arises

w
h
en

th
ere

are
tw

o
or

m
ore

b
est

an
aly

ses
at

a
given

p
oin

t
in

th
e

m
u
sic.

6.
H

e
also

p
oin

ts
ou

t
th

at
th

e
an

aly
sis

at
a

given
p
oin

t
in

th
e

m
u
sic

th
at

b
est

satisfi
es

th
e

p
referen

ce
ru

les
m

igh
t

n
ot

form
p
art

of
th

e
an

aly
sis

th
at

b
est

satisfi
es

th
e

ru
les

at
som

e
later

p
oin

t
in

th
e

m
u
sic.

7.
T

h
is

seem
s

to
m

o
d
el

th
e

situ
ation

w
h
ere

a
listen

er
rev

ises
h
is

or
h
er

in
terp

retation
of

som
eth

in
g

h
eard

earlier
in

th
e

ligh
t

of
som

eth
in

g
h
eard

later
on

.

8.
T
em

p
erley

also
p
rop

oses
th

at
w

h
ile

on
e

is
listen

in
g

to
a

p
iece,

on
e

alw
ay

s
m

ost
ex

p
ects

th
ose

even
ts

th
at

b
est

satisfy
th

e
p
referen

ce
ru

les.

9.
W

h
en

com
b
in

ed
w

ith
th

e
d
y
n
am

ic
p
rogram

m
in

g
tech

n
iq

u
e,

th
e

p
referen

ce
ru

le
ap

p
roach

th
erefore

seem
s

to
b
e

ab
le

to
ex

p
lain

certain
d
iach

ron
ic

asp
ects

of
th

e
listen

in
g

p
ro

cess.

10.
T
em

p
erley

also
sh

ow
s

h
ow

th
e

p
referen

ce
ru

le
ap

p
roach

can
b
e

u
sed

to
m

o
d
el

asp
ects

of
m

u
sical

sty
le,

com
p
osition

an
d

p
erform

an
ce.

11.
W

h
en

a
p
rogram

im
p
lem

en
tin

g
on

e
of

th
e

p
referen

ce
ru

le
sy

stem
s

is
u
sed

to
an

aly
se

a
p
assage,

it
retu

rn
s

n
ot

on
ly

th
e

‘m
ost

p
referred

’
an

aly
sis

b
u
t

also
a

n
u
m

erical
score

in
d
icatin

g
h
ow

w
ell

th
is

an
aly

sis
satisfi

es
th

e
p
referen

ce
ru

les
(T

em
p
erley

,
2001,

p
.
293).

12.
If

th
e

m
ost

p
referred

an
aly

sis
of

a
p
assage

h
as

a
very

low
score,

th
is

in
d
icates

th
at

th
e

p
assage

can
n
ot

b
e

in
terp

reted
in

term
s

of
th

e
p
referen

ce
ru

le
sy

stem
.

13.
O

n
th

e
oth

er
h
an

d
,
a

p
assage

th
at

ach
ieves

a
very

h
igh

score
w

h
en

an
aly

sed
b
y

on
e

of
T
em

p
erley

’s
m

o
d
els,

w
ou

ld
,
in

gen
eral,

b
e

u
n
accep

tab
ly

b
orin

g.

14.
T
em

p
erley

p
rop

oses
th

at
b
etw

een
th

ese
ex

trem
es

lies
a

(fu
zzy

)
‘ran

ge
of

accep
tab

ility
’

w
ith

in
w

h
ich

p
ieces

are
con

sid
ered

to
b
e

in
th

e
‘sty

le’
im

p
licitly

d
efi

n
ed

b
y

th
e

p
referen

ce
ru

le
sy

stem
.



15.
T
em

p
erley

also
p
rop

oses
th

at
p
referen

ce
ru

les
can

b
e

v
iew

ed
as

con
strain

ts
on

com
p
osition

al
p
ractice,

th
e

com
p
oser’s

ch
oices

b
ein

g
gu

id
ed

b
y

th
e

goal
to

p
ro

d
u
ce

a
p
iece

th
at

‘op
tim

ally
’
satisfi

es
th

e
p
referen

ce
ru

les
govern

in
g

th
e

m
u
sical

sty
le

in
w

h
ich

th
e

com
p
oser

is
w

ork
in

g
(T

em
p
erley

,
2001,

p
.
298).

16.
H

e
also

su
ggests

w
ay

s
in

w
h
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