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Indian a Universit y 

51 0 Nort h Fcs s Stree t 

Bloomington .  I N 4740 8 

(812)855-696 5 
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A b s t r a c t 

Part of what we call "expression" or "espressive 

meaning "  i n musi c m a y b e regarde d a s a n emergen t 

propert y o f  th e interactio n o f  "musica l  forces "  tha t  I  cal l 
gravity ,  magnetism ,  an d inertia .  Thes e force s ar e 

implici t  i n Gestal t  psychologica l  principle s o f  perceptua l 

organization ,  curren t  theorie s o f  tona l  music ,  an d recen t 

experimenta l  wor k i n psychoacoustics .  A n explici t 

accoun t  o f  thei r  operatio n an d interactio n allow s u s t o 

predic t  whic h pattern s o f  musica l  motio n traine d 

listener s wil l  ten d t o expec t  i n tona l  music . 
A compute r  progra m calle d Wha t  Nex t  model s th e 

operatio n o f  thes e forces .  Give n a  strin g o f  melodi c 
pitche s i n a  specifi c  tona l  context .  W h a t  Nex t  list s 

predicte d continuations .  A  compariso n o f  thes e 

prediction s wit h th e result s o f  a n experimen t  (Lak e 

1987) ,  i n whic h traine d listener s wer e give n a  strin g o f 

melodi c pitche s i n a  specifi c  tona l  contex t  an d aske d t o 

sin g a  continuation ,  suggest s tha t  th e force s modele d 
hav e cognitiv e significanc e an d explanator y powe c 

M u s i c cogn i t io n 

Music offers an enormously challenging area of study for 

th e cognitiv e scientist .  Passage s o f  music—fro m th e 

simples t  melodi c pattern s t o entir e symphonies—giv e u s 

a chanc e t o liste n t o h o w th e min d works . 

O ne importan t  aspec t  o f  listenin g t o musi c i s ou r 

tendenc y t o anticipat e wha t  wil l  happe n nex t  Thus , 

musi c theorist s hav e explore d centra l  question s abou t 
musica l  implication s an d realization s (Meye r  195 6 an d 
1973 :  Narmou r  199 0 an d 1992) ,  musi c psychologist s 
hav e gathere d statistic s o n melodi c expectanc y (Carlse n 

1988) ,  an d compute r  scientist s hav e constructe d model s 

of  tona l  expectatio n (Bharuch a an d Tod d 1989) . 

Th e purpos e o f  thi s pape r  i s t o describ e a  theor y o f 

"musica l  forces "  an d t o sugges t  ho w i t  m a y illuminat e 
melodi c expectatio n i n tona l  music .  Elsewher e (Larso n 

1992) ,  I  hav e discusse d dt e theor y i n greate r  detail ,  hav e 
show n h o w th e result s o f  psychok)gica l  experiment s 

make th e operatio n o f  suc h "musica l  forces "  see m 

plausible ,  an d hav e suggeste d som e implication s fo r 

musi c teaching .  I n thi s paper ,  I  describ e a  compute r 

progra m (calle d Wha t  Next )  tha t  model s aspect s o f  thi s 

theor y t o mak e prediction s abou t  melodi c continuations . 

Thes e prediction s m a y the n b e compare d t o th e 

expectation s o f  traine d listener s a s measure d i n a 
psychologica l  experimen t  (Lak e 1987) . 

M u s i c a l  force s 

This psqier describes a thetny about tonal music—that is, 

musi c o f  th e western-Europea n "conceit "  traditio n £ro m 

Bac h t o Brahm s (musi c o f  th e so-calle d " c o m m o n -
Î actic e period" )  an d muc h America n popula r  musi c an d 

jazz .  Furthermore ,  th e theor y focuse s primaril y o n 

melod y (ignorin g certai n aspect s o f  harmon y an d 
rhythm) .  T h e theor y assume s tha t  thre e "musica l 
forces"—gravity ,  magnetism ,  an d inertia—operat e a t  al l 

time s o n note s tha t  ar e hear d a s unstable .  Althoug h 

ther e m a y b e othe r  musica l  forces ,  w e ca n exjdai n a  grea t 

deal  abou t  tona l  musi c wit h jus t  thes e three . 
Gravit y i s  th e tendenc y o f  a n unstabl e not e t o 

descen d t o a  lower ,  mor e stabl e pitch .  Fo r  example ,  i n a 

contex t  wher e C  i s hear d a s stabl e an d th e D  abov e i t  i s 
hear d a s unstable ,  listener s experienc e musica l  gravit y a s 

a tendenc y o f  th e D  t o descen d t o C . 
Magnetis m i s th e tendenc y o f  a n unstabl e not e t o 

m o ve (u p o r  d o w n )  t o th e neares t  stabl e pitch . 

Furthermore ,  magnetis m i s affecte d b y distance—th e 

close r  w e ge t  t o a  goal ,  th e mor e i t  attract s us .  Fo r 
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example ,  i n a  contex t  wher e D  an d G  ar e hear d a s stabl e 

and th e F  betwee n the m i s hear d a s unstable ,  listener s 

experienc e musica l  magnetis m a s a  tendenc y o f  th e F  t o 

ascen d t o G  (becaus e F  i s close r  t o G  tha n i t  i s  t o D ) .  I f 

tha t  F  shoul d the n m o v e t o F# ,  th e magneti c forc e 

drawin g u s t o G  wil l  intensif y (becaus e F # i s n o w close r 

t o G  tha n F  was) . 

Inerti a i s th e tendenc y o f  a  patter n o f  musica l 

motio n t o continu e i n th e sam e fashion .  W h a t  i s mean t 

by "same "  depend s upo n h o w tha t  musica l  patter n i s 

represente d i n ou r  interna l  hearing .  Fo r  example ,  i f  a 

patter n o f  musica l  motio n begin s "C-D-E ,  D-E-F" , 

listener s ma y experienc e musica l  inerti a a s a  tendenc y t o 

continu e th e patter n "E-F-G" ,  etc . 

Thes e definition s o f  gravity ,  magnetism ,  an d inerti a 

lea d t o tw o basi c assertions .  Th e flrst  assertio n i s tha t 

melodi c expectation s i n tona l  musi c depen d o n th e 

iterate d c^ratio n o f  thes e force s o n variou s hierarchica l 

level s o f  musica l  structure . 

By "iterate d operatio n o f  thes e forces" ,  I  mea n a 

multi-stag e imx:es s lik e th e following :  (1 )  tak e a  simpl e 

(bu t  i n som e sens e incomplete )  melodi c pattern ,  (2 ) 

follo w th e implication s o f  on e o f  th e musica l  force s 

unti l  a  certai n degre e o f  stabilit y  i s  achieved ,  (3 )  tak e th e 

resultan t  pattern ,  an d (4 )  follo w th e implication s o f 

anothe r  o f  th e musica l  force s unti l  a n eve n greate r  degre e 

of  stabilit y  i s  achieved . 

By "hierarchica l  level s o f  musica l  structure" ,  I  mea n 

th e underlyin g pitc h pattern s o f  a  melody .  S o m e 

melodie s m a y b e viewe d a s embellishment s o f  simple r 

patterns ,  whic h m a y themselve s b e viewe d a s 

embellishments ,  an d s o o n (Schenke r  1935/1979) .  Thi s 

means tha t  th e musica l  force s m a y impl y continuation s 

of  th e simple r  pattern s o r  m a y impl y continuation s tha t 

fiuthe r  embellis h melodies .  Suc h a  hierarchica l  vie w o f 

musica l  structur e i s als o necessar y t o interpre t  th e 

meanin g o f  "same "  i n th e deflnitio n o f  inerti a (whic h 

require s continuin g pattern s i n th e "same "  way) . 

Th e secon d basi c assertio n i s tha t  goal-directio n i s a 

ver y importan t  aspec t  o f  tona l  music ,  an d thu s tha t  th e 

pattern s o f  musica l  motio n i n whic h th e fina l  not e i s 

most  strongl y predicte d b y th e musica l  force s ar e th e 

most  fundamenta l  melodi c patterns .  Let' s cal l  th e degre e 

t o whic h th e force s predic t  th e final  not e o f  a  patter n th e 

"strength "  o f  a  pattern .  Thi s implie s tha t  i n highl y 

goal-directe d music ,  stronge r  pattern s shoul d occu r  mor e 

frequentl y tha n weake r  patterns .  A s a n example . 

conside r  th e patter n G-F- G i n th e ke y o f  C ,  o r  mor e 

broadly ,  th e scal e degree s '̂ 5-M-'̂ 5 i n an y ke y (number s 

precede d b y a  ' ^  ref w t o scal e degrees) .  Becaus e i t  defie s 

al l  thre e fwces .  '̂ S-M-'̂ S i s quit e weak :  afte r  '^S-M . 

gravit y predict s descen t  (t o ̂ ^3) ;  afte r  '^5-M ,  magnetis m 

predict s motio n t o th e closes t  stabl e pitc h (t o ̂ ^3) ;  an d 

afte r  '^S-M ,  inerti a predict s motio n i n th e sam e directio n 

(t o '̂ 3) .  I n fact ,  th e patter n A5./V4.A 5 j g 1̂ 5 5 significan t 

(an d les s c o m m o n )  i n tona l  melodie s tha n th e stronge r 

patter n '̂ 5-M-'̂ 3 .  whic h give s i n t o al l  thre e forces .  I n 

fact ,  whe n ̂ S i s embellishe d wit h a  lowe r  neighbor ,  tha t 

lowe r  neighbo r  i s ofte n raise d chromaticall y s o tha t  th e 

patter n i s no t  '̂ S-M-'̂ S .  bu t  '^S-NW-^ S (s o tha t  magnetis m 

m ay b e hear d t o overcom e gravit y an d inertia) .  Whil e a 

melod y ma y g o fro m M t o '̂ S i n th e patter n '̂ S-M-'̂ S (s o 

tha t  inerti a m a y b e hear d t o overcom e gravit y an d 

magnetism) ,  whe n a  melod y move s fro m ̂ 5 t o M .  tha t 

melod y mor e ofte n continue s b y givin g i n t o al l  thre e 

forces ,  a s i n th e patter n '̂ 5-M-'̂ 3 . 

M a ny musicians—especiall y thos e wit h trainin g i n 

Schenkeria n analysi s ( a metho d o f  discoverin g pattern s a t 

variou s hierarchica l  levels)—wil l  fin d thi s musica l 

explanatio n persuasive .  Bu t  i t  ha s a t  leas t  tw o 

drawbacks :  i t  appear s t o involv e circula r  reasonin g an d 

seems t o confus e frequency  wit h importance . 

O ne reaso n tha t  thi s musica l  explanatio n appear s 

circula r  i s tha t  on e canno t  jus t  pic k som e piece s an d the n 

coun t  th e frequency  wit h whic h pattern s occu r  i n them . 

l b coun t  th e numbe r  o f  patterns ,  on e mus t  firs t  find 

them ,  a  proces s tha t  require s analyticall y separatin g th e 

piec e int o patterns .  Findin g pattern s o n al l  hierarchica l 

level s require s furthe r  analysis .  I n th e end ,  suc h 

countin g migh t  prov e mor e abou t  th e intellectua l  theor y 

behin d th e analysi s tha n abou t  th e aura l  an d emotiv e 

experienc e o f  musica l  forces . 

O ne reaso n tha t  thi s musica l  explanatio n seem s t o 

confus e frequenc y wit h importanc e i s tha t  musi c doe s 

not  alway s d o wha t  w e expec t  i t  t o do .  I t  doe s no t 
necessaril y  follo w tha t  jus t  becaus e a  patter n i s "mor e 

fundamental "  i t  wil l  happe n mor e often .  Musi c ofte n 

create s som e o f  it s  mos t  salien t  effect s b y divergin g 

fro m ou r  expectations .  I n music ,  makin g clea r 

distinction s betwee n frequency ,  structura l  importance , 

and salienc e i s a  fascinatin g bu t  complicate d problem ! 

Whil e thi s musica l  explanatio n m a y remai n a 

persuasiv e on e fo r  man y musicians ,  other s m a y find 

mor e persuasiv e suppor t  fo r  th e theor y i n a  compariso n 

betwee n th e behavio r  o f  subject s i n a  psychologica l 

stud y an d th e behavio r  o f  a  compute r  mode l  base d o n th e 

theory .  Thi s compariso n exploit s th e importanc e o f 

expectation ,  suggestin g tha t  stronge r  pattern s pla y a 

mor e fundamenta l  rol e i n listeners '  expectations . 

A psycho log i ca l  s t u d y 

In his dissertation study, William Lake (1987) asked 

musi c student s a t  th e Universit y o f  Michiga n t o sin g 

simpl e continuations .  First ,  t o establis h a  context ,  h e 

playe d a  chor d an d a  scal e fo r  them .  H e the n playe d a 

two-not e beginning .  Finally ,  h e aske d th e student s t o 
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sin g tha t  two-not e beginning ,  "addin g anothe r  ton e o r 

tone s o f  you r  o w n choosing" .  Afte r  excludin g th e fe w 

response s i n whic h subject s di d no t  correctl y reproduc e 

th e two-not e beginning ,  h e tabulate d th e frequenc y wit h 

whic h eac h thir d not e (th e firs t  not e o f  eac h 

continuation )  wa s sun g (excludin g thos e note s sun g i n 

les s tha n 1 2 pe r  cen t  o f  th e continuations) . 

On flrst  inspection .  Lake' s result s see m t o suppor t 

th e theor y advance d here—tha t  is ,  th e continuation s 

see m fairl y eas y t o rationaliz e i n term s o f  musica l 

forces .  However ,  a  compute r  mode l  base d o n th e 

operatio n o f  musica l  force s allow s a  cleare r  comparison . 

Thi s compariso n clarifie s th e operatio n o f  th e musica l 

forces ,  lead s t o th e identificatio n o f  a  well-define d clas s 

of  appoKn i  exceptions ,  an d suggest s additiona l  tests . 

Figur e J :  T w o display s o f  tona l  pitc h spac e 

(afte r  Lerdah l  1988) . 

The basic space, oriented to the tonic triad in C major. 

C (C) 
C G  (C ) 
C E  G  (C ) 
C D  E  F  G  A  B  (C ) 
C D b D  E b E  F  F # G  A b A  B b B  (C ) 

A numerical representation of the basic space, orioited to 
th e toni c majo r  triad . 

(0 ) 
(0 ) 
(0 ) 

9 1 1 <0 ) 
9 1 0 1 1 (0 ) 

A compute r  mode l  o f  musica l  force s 

I have modeled the operation of these forces in a 

compute r  progra m calle d What  Next .  Th e followin g 

brie f  descriptio n o f  What  Nex t  no t  onl y explain s th e 
operatio n o f  th e progra m bu t  als o clarifie s aspect s o f  th e 

theory . 
Give n a  strin g o f  melodi c pitches ,  W h a t  Nex t  list s 

predicte d continuations .  Melodi c pitche s ar e represente d 

as integer s (th e toni c i s represente d a s 0 ,  an d eac h othe r 

not e i s represente d b y a n intege r  refK êsentin g it s distanc e 

i n hal f  step s abov e th e tonic) .  Thus ,  fo r  example ,  i n th e 

ke y o f  C ,  th e stepwis e patter n C-D-C-B- C woul d b e 

represente d a s '( 0 2  0  - 1 0) .  Thi s mean s tha t  th e 

progra m know s whic h ke y t o hea r  th e passag e in ,  bu t 

tha t  i t  doe s no t  distinguis h betwee n enharmonically -

equivalen t  pitche s suc h a s G # an d Ab . 
Eac h predictio n i s  generate d b y givin g i n t o a 

specifi c  musica l  force .  "Givin g in "  t o a  forc e mean s 
movin g (i n th e directio n specifie d b y th e force )  fro m a n 

unstabl e pitc h t o a  stabl e one .  Thus ,  W h a t  Nex t  mus t 

determin e whic h note s ar e stable .  I n orde r  t o d o this ,  th e 

progra m use s a  "tona l  pitc h space" .  Figur e 1  show s th e 

pitc h spac e describe d b y Fre d Lerdah l  (1988) .  Thi s pitc h 

spac e represent s relativ e stabilit y b y mean s o f  th e 

embeddin g o f  hierarchica l  levels .  Th e pitche s o n an y 

give n leve l  tha t  ar e als o containe d i n som e "higher "  (tha t 

is ,  mor e sparse )  leve l  ar e mor e stabl e tha n thos e no t 
containe d i n tha t  highe r  level .  Thus ,  tw o level s o f  pitc h 

spac e ar c require d t o specif y th e stabilit y  o f  a  note :  th e 
leve l  tha t  contain s tha t  not e (th e "referenc e level" )  an d 

th e leve l  tha t  say s "i f  tha t  not e i s containe d i n thi s leve l 

too ,  the n i t  i s stable "  (th e "goa l  level") . 

The pitc h spac e i n Wha t  Nex t  differ s from  Lerdahl's . 
Hi s doe s no t  hav e a n "obligator y register "  (Schenke r 

1935) .  Tha t  is ,  i t  doe s no t  valu e th e toni c o f  an y singl e 

octav e ove r  tha t  o f  another .  (I n fact ,  it s  us e o f  modula r 

arithmeti c suggest s tha t  i t  i s  no t  a  spatia l  mode l  tha t 

possesse s a  rea l  "u p an d down". )  Th e notio n o f 

"obligator y register"  suggest s tha t  i f  a  piec e sound s a s 

thoug h i t  shoul d en d o n a  particula r  C ,  the n a  C  i n a 

differen t  octav e wil l  no t  provid e a s satisfactor y a n 
ending .  Wha t  Nex t  use s non-modula r  integer s an d a n 

additiona l  leve l  (containin g th e toni c i n a  singl e octave ) 

t o represen t  th e ide a o f  "obligator y register". 

Conside r  th e tw o prediction s illustrate d i n Figure s 2 

and 3 .  Bot h ar e prediction s fo r  wha t  wil l  follo w th e 

patter n G-A- ? i n th e ke y o f  C . 

Figur e 2  show s a  sampl e predictio n base d o n th e 

forc e o f  magnetism .  Ste p on e show s th e motio n G - A 

withi n th e chose n referenc e level—th e majo r  scale .  A 

goal  leve l  (tha t  doe s no t  contai n th e secon d not e o f  th e 

pattern )  i s als o chosen—th e toni c triad .  Ste p tw o show s 
th e calculatio n o f  th e distance s (i n hal f  steps )  t o th e 

closes t  stabl e pitches :  G  i s tw o hal f  step s awa y an d thu s 
close r  tha n C ,  whic h i s thre e hal f  step s away .  Thus , 

ste p thre e show s magnetis m predictin g motio n withi n 

th e reference  leve l  unti l  th e stabl e G  i s reached ,  resulting 

i n th e patter n G-A-G . 

Figur e 3  show s a  sampl e predictio n (fo r  th e sam e 

pattern ,  G-A- ? i n th e ke y o f  C )  base d o n th e forc e o f 

inertia .  Ste p on e show s th e motio n G - A withi n th e 
same reference  an d goa l  levels—th e majo r  scal e an d toni c 

tria d respectively.  Ste p tw o show s inerti a predictin g 

motio n wil l  continu e i n th e sam e direction ,  tha t  is , 

upwar d b y adjacen t  member s o f  th e reference  leve l  t o B . 

But  sinc e B  i s no t  containe d i n th e goa l  level ,  i t  i s no t 

stable .  Therefore ,  inerti a continue s t o operat e o n th e 
growin g pattern .  Thus ,  ste p thre e show s ye t  anothe r 

step ,  t o C ,  resultin g i n th e patter n G-A-B-C . 
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Figur e 2 :  Magne t i s m predictio n fo r  C :  G-A- ? Figur e 3 :  Inerti a predictio n fo r  C :  G-A- ? 

Step One: The goal and reference levels are chosen. Step One: The goal and reference levels are chosen. 

goa l  leve l 
(chord ) 
C E 

reference level 
(scale ) 
C D  E  F B C 

goa l  leve l 
(chord ) 
C E 

reference level 
(scale ) 
C D  E  F B C 

Ste p Two :  Th e distance s t o th e closes t  stabl e pitche s ar e 
calculate d (i n hal f  steps) . 

Ste p Two :  Motio n i s continue d i n th e sam e directio n withi n 
th e referenc e level ,  flrst  t o B  (whic h i s  unsuble) . 

goa l  leve l 
(chord ) 
C E 

reference level 
(scale ) 
C D  E  F 

< — 2-  3  > 
G A  B  C 

goa l  leve l 
(chord ) 

C E 

reference level 
(scale ) 
C D  E  F B C 

Ste p Three :  Th e predictio n i s fo r  motio n (throug h th e 
referenc e level )  t o th e closes t  stabl e pitc h (G ) 

goal level 
(chord ) 
C E  G  C 

referenc e leve l 
(scale ) 
C D  E  F  C 

Resultant prediction: G-A-G. 

B C 

Ste p Three :  Sinc e B  i s als o unsUble ,  motio n i s agai n 
continue d i n th e sam e directio n withi n th e referenc e level , 
no w t o C  (whic h i s  suble) . 

goal level 
(chord ) 
C E  G  C 

referenc e leve l 
(scale ) 

C D  E  F  G 

Resultant prediction: G-A-B-C. 

—> 
B C 

A sampl e o f  th e program' s output ,  fo r  th e sam e 

proble m (G-A-?) ,  i s  give n i n Figur e 4 .  I n additio n t o 

generatin g differen t  continuation s fo r  a  singl e beginning , 

th e compute r  m a y als o generat e a  give n continuatio n b y 

mor e tha n on e method .  Th e progra m group s it s 

prediction s i n "trios" .  Eac h tri o assume s it s o w n 

combinatio n o f  referenc e an d goa l  levels ,  an d eac h tri o 

contain s prediction s base d o n th e operatio n o f  th e thre e 

differen t  forces .  (Remembe r  tha t  Wha t  Nex t  represent s 

pitche s wit h integers :  7 = 0 , 9 = A ,  11=B ,  an d 12=C. ) 

I n som e cases ,  th e progra m make s n o inerti a 

inaction .  Sinc e inerti a i s th e tendenc y t o continu e i n 

th e sam e way ,  th e progra m assume s tha t  inerti a develop s 

onl y whe n note s m o v e alon g i n th e adjacer a pitche s o f  a 

referenc e level .  Thus ,  i n th e ke y o f  C ,  th e note s C- D ar e 

adjacen t  i n th e referenc e leve l  o f  th e majo r  scale ,  bu t  no t 

adjacen t  i n th e referenc e leve l  o f  th e chromati c scale . 

Therefwe ,  the y develo p inerti a t o continu e ascendin g i n 

th e majo r  scale ,  bu t  the y develo p n o inertia l  tendenc y 

withi n th e chromati c scale .  Th e progra m indicate s th e 

absenc e o f  a n inerti a predictio n b y simpl y printin g th e 

patte n withou t  a  continuation . 

Figur e 4 :  Sampl e outpu t  f ro m W h a t  Next . 

> » (what-nex t  '  ( 7 9) ) 

The predictions for the pattern (7 9) 
at  referenc e leve l  majo r  scal e 

and goa l  leve l  toni c octav e 
ar e a s follows — 

gravit y prediction :  ( 7 9 7 5 4 2 0 ) 
magnetis m prediction :  ( 7 9  1 1 12 ) 
inerti a prediction :  ( 7 9  1 1 12 ) 

at reference level major scale 
and goa l  leve l  tonic/dominan t  fram e 

ar e a s follows — 
gravit y prediction :  ( 7 9  7 ) 
magnetis m prediction :  ( 7 9  7 ) 
inerti a prediction :  ( 7 9  1 1 12 ) 

at reference level major scale 
and goa l  leve l  toni c tria d 

ar e a s follows — 
gravit y prediction :  ( 7 9  7 ) 
magnetis m prediction :  ( 7 9  7 ) 
inerti a prediction :  ( 7 9  1 1 12 ) 

La)<e's results for the pattern (7 9) are 
( 7 9  ((1 1 0.36 )  ( 7 0.31))) . 

632 



I n som e situations ,  th e operatio n o f  magnetis m 

predict s tw o equall y plausibl e continuations .  Thi s 

happen s whe n th e distanc e t o th e closes t  stabl e pitc h 

abov e i s th e sam e a s th e distanc e t o th e closes t  stabl e 

pitc h below .  Fo r  example ,  i n th e ke y o f  C ,  wher e th e 

ref^enc e leve l  i s th e majo r  scal e an d tli c  goa l  leve l  i s th e 

toni c triad ,  D  ca n m o v e u p a  whol e ste p t o E  o r  dow n a 

whol e ste p t o C . 

Wit h eac h prediction .  Wha t  Nex t  print s Lake' s 

statistic s fo r  comparison ,  bu t  th e progra m doe s no t 

consul t  the m whe n i t  generate s a  prediction . 

A c o m p a r i s o n o f  W h a t  N e x t  w i t h th e 

result s o f  L a k e ( 1 9 8 7 ) 

Comparisons between the predictions of What Next and 

th e continuation s sun g b y Lake' s subject s sugges t  tha t 

gravity ,  magnetism ,  an d inerti a pla y a n importan t  rol e i n 

melodi c expectation . 

W h at  Nex t  applie s th e force s i n onl y th e simples t 

way I n applyin g gravit y an d magnetis m i t  consider s 

onl y th e secon d not e o f  th e pattern .  I t  doe s no t  perceiv e 

or  creat e embellishment s o f  hierarchica l  musica l 

structure .  And ,  i n eac h prediction ,  i t  applie s onl y on e 

forc e onl y on e time . 

I n ligh t  o f  thes e limitations ,  th e performanc e o f 

What  Nex t  i s  striking .  Conside r  th e seventy-fiv e 

pattern s tha t  d o no t  en d o n th e toni c pitch .  Thes e 

pattern s le d subject s t o sin g u p t o fou r  differen t  thir d 
note s (excludin g continuation s sun g les s tha n twelv e pe r 

cen t  o f  th e time )  fo r  a  tota l  o f  16 5 patterns .  Wha t  Nex t 

predict s 13 2 o f  thes e (80%) .  Th e mor e tha t  subject s 

agree d o n a  continuation ,  th e mor e the y agree d wit h 

What  Next .  Fo r  pattern s i n whic h subject s san g onl y 

one thir d note ,  th e prediction s o f  Wha t  Nex t  include d 

tha t  continuatio n ever y tim e (100%) .  Fo r  pattern s i n 

whic h subject s san g tw o differen t  thir d notes ,  Wha t  Nex t 

stil l  di d wel l  (88%) . 

What  Nex t  di d predic t  severa l  continuation s whos e 

thir d note s appeare d i n les s tha n twelv e pe r  cen t  o f 

Lake' s subjects '  responses .  Th e fac t  tha t  man y o f  thes e 

continuation s see m musicall y plausibl e suggest s tha t 

the y migh t  b e usefu l  i n furthe r  test s o f  listener' s 

judgment s o f  melodi c continuity . 
I t  i s  als o interestin g t o conside r  th e thir d note s tha t 

£4)peare d i n mor e tha n twelv e pe r  cen t  o f  Lake' s subjects ' 

continuation s bu t  wer e no t  predicte d b y Wha t  Next . 
Thes e see m t o fal l  int o tw o clea r  categories :  thos e 
whose explanatio n seem s t o requir e th e applicatio n o f 

force s a t  anothe r  hierarchica l  leve l  (especiall y thos e 
formin g th e "escape-ton e pattern "  u p a  hal f  ste p the n 

down thre e hal f  steps—fo r  example ,  E-F-D )  an d thos e 

tha t  see m t o requir e a  differen t  referenc e leve l  no t 

programme d int o W h a t  Nex t  (especiall y thos e tha t 

arpeggiat e subdominan t  o r  dominan t  harmony ,  tha t  i s I V 

chad s an d V 7 chords) . 

Sinc e Lake' s tes t  use d a  majo r  scal e an d chor d t o 

establis h th e context ,  i t  i s no t  surprisin g tha t  Wha t  Nex t 

seems t o correspon d bes t  wit h Lake' s subject s whe n i t 

use s th e majo r  scal e a s it s referenc e leve l  an d th e majo r 

chor d a s it s goa l  leve l  (on e typ e o f  exceptio n her e occur s 

when th e two-not e stimulu s itsel f  suggest s a  chor d 

arpeggio ,  i n whic h case s th e bes t  correspondence s resul t 

fro m th e us e o f  th e chor d a s referenc e level) . 

Finally ,  th e theor y seem s t o explai n som e result s 

tha t  m a y appea r  surprising .  A s Lak e notes ,  th e 

response s t o two-not e stimul i  i n whic h th e secon d not e 

functione d a s M see m t o contradic t  rule s o f  musi c theor y 

requirin g resolutio n o f  M t o '̂ 3 .  Bu t  a  consideratio n o f 

th e musica l  force s explain s w h y M ha s differen t  melodi c 

tendencie s whe n precede d b y differen t  first  notes . 

Imp l i ca t i on s fo r  f u t u r e r e s e a r c h 

The success of What Next offers compelling support for 

th e ide a tha t  musica l  expectation s depen d (a t  leas t  i n 

part )  o n th e musica l  force s o f  gravity ,  magnetism ,  an d 

inerti a I t  als o suggest s th e valu e tha t  compute r  model s 

hav e fo r  investigatin g musi c cognition . 

What  Nex t  als o raise s som e interestin g questions . 

Can w e quantif y th e relativ e impac t  o f  gravity , 

magnetism ,  an d inertia ? Wou l d a  compute '  mode l  o f  th e 

iterate d applicatio n o f  musica l  force s a t  variou s 
hierarchica l  level s tel l  u s mor e abou t  musica l  force s an d 

melodi c continuations ? W h a t  i s th e relatio n betwee n 

ke y determinatio n an d melodi c continuation ? What ,  i f 

any ,  aspect s o f  th e theor y appl y t o musi c tha t  doe s no t 

fit  th e definitio n o f  "tonal "  give n above ? 
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