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Creativity Over the Lifespan in Classical Composers:
Reexamining the Equal-Odds Rule

Aaron Kozbel t  (Aaron Kfdbrooklyn.cuny.edu)
Dcpartment  of  Psychology,  Brooklyn Col legc.  CUNY

2900 Bedfbrd Ave.
B rook l . u ' n ,  NY  I l 2 l 0 -2889  USn

Abst rac t

1-h is  inves t iga t io r r  ex tends  S in ton tor r ' s  (1977)  senr ina l  s tudy
of  l i f ' espan c rca t iv i t y  to  e igh teen c r r inent  c lass ica l  co lnposers '
total output. Major and n.t inor lvot 'k pl 'odttct ion rvas posit ively

c o | r e l a t e d  o v e I  t h c  l i t t s p a n .  c o n s i s t c n t  w i t h  S i r n o n t o n ' s
clrance-contiguration theorl '  of cleatir" i t1". I  Iolr cvcr, col l trar) '

to  S i rnonton 's  (1977)  nLr l l  l i nd ing .  here  s t long.  ; . ros i t i vc .  l i r tear '

and *eakcr, negativc, quai l lat ic age trcncls * 'elc cclt tsistentl l

f i runc l  in  p red ic t ing  h i t  ra t io  (p ropor t io r r  o1 'n ras tc rp iece- levc l
n rus ic  to  to ta l  n . tus ic  co tnposcc l  per  age per iod) .  

' t ' h is

Lrni t i rrnr l) '  repl icated in sevet 'al anzrly scs exat 'n in i  n g alternati  vc

cxp lanat ions  lo r  th is  pa t te rn .  Most  i r ld iv idLra l  con lposers 'h i t
ra t ros  inc leased r i  i th  age;  none dec l i r tec l .  The t ' cs t l l t s  ind ica te

tha t  eonrposcrs '  persp icac i ty  in  eva l r . ra t ing  ideas  most l l

inc leascs  *  i th  aqe.  s t rgges t ing  gre i l te f  impor tance lb r

er  a lLn t ion  and e labora t ive  p lob le rn  so lv i r l , s  p roccsses  l l l

c lea tnc  p lo t iL rc t i r i t l  than  i rnp l i cd  b1  a  chancc-con l ig t t ra t ion
i lcc o u lr1.

In t roduct ion
Hor. i  does creat iv i ty  ch i rnge over  thc l i l 'espan' /  Do

eminent  creators learn to be ntorc creat ivc and to re l iab ly

intu i t  r ih ich ic ieas are u,or t l t  e laborat ing? Ol  is  creat ivc
plodLrct iv i t i '  pr imar i ly  dr iven by chancc and by inc l iv idual

d i l ' fercnces that  are largely i rnperv ior- ls  tc l  leat 'n t t . tg  or  t t ' t

external  in t l r - rcnces ' l  [ )ean Kci th Si t ronton 's  (1911) sern inal
s t r - rc ly  o l ' ten eminent  c lass ical  co lnposcrs wAS one of  thc f l rs t

t o  a d d r e s s  t h e s e  q t t c s t i o r l s  i r l  r t  c o t n p r c h e n s i v e ,
methcldological ly  sopl r is t icated wa1' .  His resul ts  s t rongly

argue for  the second a l ternat ive:  i l l l rs t r ious col l lposers

apparcnt ly  do not  learn to rvr i te  a larger  proport ion of  great

mus i c  as  t he i r  ca ree rs  p rog ress .  a l rd  p roc luc t i v i t y  i s

renrarkably i t 'n tnune to cxternal  per turbat io t - ts  l ikc r i 'ars  or
c i r .  i l  t rnrest .  S i r .nonton 's  (1911) antr lys is  has bccc ' r t .ne a

conrefstonc of  h is  "chance-con1lgurat ion"  t l rcory of  I i f -espan

c f  c l t i \  e  p roduc t i i  i t y  (S imon to r . r ,  1984a ,  I  988 ,  1997 .  1999 ) ,

t hc  n ros t  comp t ' ehe t t s i ve .  e l abo ra t cd ,  and  p l r s i r non ious

psvchological  theory of  th is  complex phenomenon.

Howevcr .  is  i t  real ly  the case that  creat iv i ty ,  or  at  least
pe rsp i cac i t y ,  does  no t  i t . np rove ,  cven  i n  c l i s t i ngL r i shed
cornposcrs ' l  Classical  rnusic  af lc iorrados r . t lay th i r rk  of

Beethoven,  Haydn,  or  Verc l i .  and be l iard pressed to th ink o1 '

any la te,  nta. ior  works by t l resc colnposers that  are not

c r i t i ca l l y  acc la imed ,  evcn  when  compared  to  t hc i r  ea r l i e r

cf - for ts .  ln  contrast .  th ink ing of  coniparably lauded ear ly

works by thesc conrposers is  probably r r r r - rch harder  ( l  Iayes,

l 98c ) l  We isbc rg .  1999 ) .  Neve r the less ,  S i l . non ton ' s  ( l r 911 )

c1 r - ran t i t : r t i v c  ana l ys i s  imp l i cs  t ha t  t hesc  i ns tances  a re

i l lLrsory.

Understanding l i f -espi rn learn ing and creat iv i ty  c lear ly  has
impor lan t  t heo re t i ca l  and  p rac t i ca l  imp l i ca t i ons .  and
mu l t i p l e  app loaches  may  p rovc  t i L r i t f u l .  Fo r  i ns ta l l ce ,
a l tcrnat ive dcf ln i t ior . rs  o1-  "great"  music might  be used to

cx t r rn ine  l i ow  u ' c l l  S imc ln ton ' s  (1971 )  resu l t s  gene ra l i zc .

Also,  h is  nonrothet ic  analys is  d ic l  not  invcst igate indiv idual

d i f - fcrcnces in  career  t ra iectory.  Var ied l rends c i ln  cancel

each other ,  account ing lbr  thc nr- r l l  t ind ing.  O1'par t icu lar
in tercst  are two types o1 ' t ra. lector ies:  l )  a  cornplcte ly  t la t

agcrvise fr-rnctiorr, consistent ri ' i th the "eclLral-odds rule" and
a chance-conl igr- r rat ion accol ln l ,  and 2;  an agcl is t '  i l lc rease
in  l i i t  r a t i o ,  cons i s ten t  l v i t h  an  cxpc r t i se  ac r l u i s i t i t ) n  o r
problem solv ing t iarner , r 'ork.  (Of-  coLrrsc.  t ra. icctor ies cr tn

also c lec l inc or  exhib i t  curv i l ine ar  f i rnct ions.  )
Simonton's  own Dar\ \ ' in ian chance-conl igura l ion n lodcl

i s  t hc  mos t  t ho rough l y  resca rched  thco ry  o f  l i f c spa r l

c rea t i v i t y  ( see  S imon ton ,  1988 ,  l 9c )7 ) .  I t s  bas i s  i s  t he  b l i nd
gencrat io t . t  ancl  se lect ive rc tc t . t t ic ' r l . l  o f  ideas (Crnrpbcl l .

1960).  Crcat ive idcat ion tb l lor . is  a constant  probabi l i ty  o l '

succcss.  or  the "eqr . ra l -odds" rLr le .  Sin lonton (  lc)9c) ,  pp.  I  88-

197) has lLrrther argr-red that this ratio cannot be increased by

any means; a creator's hit ratio stays constant ri ' i th age.
Th i s  t hco ry  has  p ro fbu r . rd  psycho log i ca l  i n rp l l ca t i ons .

F i r : t .  i t  suggcs t5  t l r c r c  i s  l i t t l c  l c r r r r r r l r g  r t r  i t t t I r ove tnc t t t  t t t

pcrspicaci ty .  Crcators lack the abi l i ty  to . judge thc i r  ic leas or
works reliably, eithcr as fltral prodr-rcts or r 'rorks-itr-pr(rSless.
At  a socia l  level ,  i t  sL lggcsts that  creators have l i t t le  contro l

ovcr  the u l t in tatc  la te of  thei r  products.  T l . tus,  Inass-

product ion is  the best  s t rategy fbr  those lvho scek etn inet lce.

Thc c l rance-conl rgr- r rat ion theor l '  counter intu i t ive ly  predicts

that  the h ig l i  po int  o l 'a  creator 's  career  rv i l l  s inrLr l lancoLrs ly
rcsul t  in  the tnost  n lasterp icces and the most  cphemera:
writ ing one mastcru'ork does tlot gltarantee l itfthe r success.

Numerous st r - rd ics support  th is  theory.  l l igh corrc lat ions
( t yp i ca l l y  r  =  . 50  1o  .75 )  a rc  o l t en  l ound  be t r ' i ' ce t t  t hc

prodLrct ion of  na. ior  and mi t lor  works over  the l i l 'espan (see

Simonton,  1997).  Comprehensive studies of  the oLr tput  o l '

t en  g rea t  compose rs  (S imon ton .  1977 )  and  ten  cm lncn t
psychologists  (Simonton,  1985) a lso fbund no agelv ise h i t

rat io  changcs.  I lor , 'n 'ever ,  Kozbcl t  ( in  press)  found a very

strong agerv isc increase ( r  (age.  annual  h i t  rat io)  -  .91 '  p  <-

.000 I  )  i r r  Mozart ,  a  composcr  in  Si t ronton 's  (  1977) sanrple.

Thus,  at  least  sorne composers '  h i t  rat i t ls  tn i tv  i tnprore

r . l ' i th  age.  This is  co l ls is tc l l t  "v i th  an expert ise acquis i t ior r  or

p rob len r  so l v i ng  pe rspec t i ve  (Ne r ' ve l l ,  S I ra r i .  &  S in ron .

1962;  Weisbcrg,  l99c)) .  From th is  v is11 ' ,  grcat i t l r :  r t  tnLts ic l t l

cornposi t ion is  an open-ended problern,  c ' rn which conlposers

b r i ng  the i r  I n r - r s i ca l  sk i l l  t o  bea r .  [ : xpe r t i se  r c t l u i s i t i t ' r l

s tudies (Er icsson,  Krampe,  & Tesch-Romer '  19c)3)  sLrggest
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i nc l i v i dL ra l  d i f l ' e rences  i n  t r us i ca l  ab i l i t y  a re  l a rge l y

at t r ibutablc to del iberate pract ice rathcr  than innate ta lent .

L i ke rv i sc .  I I ayes  (1989 )  cxamincd  76  compose rs  and  fbund

that  in  a lnrost  a l l  cases.  at  least  ten vears o1-  in tensivc studv
ri 'crc requircd belbre a colttposcr urotc his l irst r-nastcni'ork.
det lncd by recording col ln ts .  This  resul t  scc l t ls  i l lconsls tent
u i t l r  S in ron ton ' s  (1977 )  f r nc l i ng  o f  no  change  i n  h i t  r a t i c l

o l ' e r  cc lmpose rs '  en t i r e  ca rce rs .  s i nce  c lea r l y  g rea l

conlposers arc r i ' r i t i r lg  so i l re grcat  lvorks in  thei r  nrr t tLrr i tv .
Thus,  despi te potent ia l ly  in tpor tant  s t r t lc tura l  d i l '1 'erences
betrveen expert  per f t l r lnance atrd creat ive I lL ' r lbr l l l i l l lcL '
(S in ion ton ,  2000 ) ,  age* i se  impro r . ' e t . ne r r t  m i l y  bc  a
poss ib i l i t y ,  pa r t i cu la r l y  i l - sk i l l ed  pe r tb rn rancc  i s  a  cen t ra l
conlponcnt of' creati vity.

As notcd ear l ier .  ind iv idunl  var iat i t l t i  mav overn 'hel l ' t l  a

seemirrg ly  l la t  aggregate agelv ise t ra. iectory.  ( ia lenson

(200 l )  has lbuncl  a systemal ic  d ichotorry Ar l1or lc  pdi l l tc ' rs ,

l ink ing carcer  t ra. jector ies (based c ln the a\ /erage value of
u 'ork produced at  var iot rs  t imes)  u ' i th  creat ive proccsses.
"Findcrs"  pcak ear ly  and largely ; r lan thc i r  rvork in  ac lvance.
proceecl ing u i th l i t t le  rcv is ion.  "Seekers"  peak at  re l iab ly
laler agcs ancl cngage in nruch rel ' isiclt ' t as they vvork A

conrparable d ichotomy amons cornposers uas sr- rggested by

S in ron ton  (1986 ) .  t l e  l bund  t l i a t  t he  n ros t  aes the t i ca l l y

sLrccesstu l  u 'orks appeared ear ly  or ,  bct ter .  very la te i r . r
cot.r.t1-losers' carcefs.

' [ 'he 
prcsent  s tL ld] '  tests the robr . ts tness ot ' thc eqLral -odds

rulc  and a lso examines i r td i r , idutr l  co l l lposers.  l t  adopts
S in ron ton ' s  (1911 )  bas i c  mc thodo logy  o f  c ross -sec t i ona l
t inre-ser ics.  Ho' ' r 'ever ,  t l ic  prescnt  invest igat ion a lso seeks

to vary or  in tprove the t . t reasr t remcnt  of  somc col ls t r t lc ts
(e.g. .  hon "masterp ieces"  are det l r red or  hou'  wcl rks can be

n.rc l rc  sensi t ive ly  ueighted in  the analys is) .  F-ur ther ,  i t  seenrs
i r . r . rpol tant  to  cont l r t t . t  that  the nr . r l l  l - ind i l lg  on h i t  rat io
repl icates on a largct '  santp lc  o1-  cotrposers.  s ince.  r is  notec l

aboi 'e ,  f -ew studies d i rcct ly  and corrprchenslvc ly  exatn i l te

th is  important  c luest i t t t t .  Moreovcr ,  a carcer- long l la t  h i t

fa t io  seems inconsistent  u ' i th  the f ind ing that  conlposers

tencra l ly  rvr i te  no great  rvorks in  the f l rs t  decade or  so of

thei r  careers ( f layes,  1989,  Weisbcrg,  1999).  Unfbr tunate ly ,
Sin. rcrnton 's  \1911) or ig inal  data are no longcr  er tant ,  due to
co l r l pL l t e r  t cchno logy  cha r rges  (S i r -non ton ,  pc rsona l

cor-nmunicat ion) .  Whi le cata logs o l -  cot l lposers '  u 'orks arc

la i r ly  s tandarc l ized,  many vr  orks of  c luest ionable ar- r thentrcr ty

o r  da t i ng  l r ove r  a t  t hc -  pe r i phc l ' y  o f  such  ca ta logs ,  so

rev i s i t i ng  and  cx tend ing  th i s  t ype  o f  t r r l a l ys i s  seems

u'orthwhile.
T h e  1 ' o u r  I r o d e l s  d c s c r i b c d  a b o v e  p e r n r i t  a

character izat ion o1-  aggregate and indiv idr- ra l  career  h i t  rat io

t ra. jector ies.  The charrce-cor . t f igurat ion theory predicts  no

chanqe in h i t  rat io  u ' i th  age,  a posi t ive corrc lat ion betrvecn

nra. jor-nr inor  u 'ork prodr-rc t ion o lcr  the l i l 'espan.  and is  la i r ly

agnostrc on r . r 'ork qLra l i ty .  TI rc  problcm solv ing pL ' rsnect i \ t '

predic ls  a l ikc ly  i r rcrease in h i t  rat i t l  and I rastcrp iece qLral i ty

ove r  t i n i c  and  i s  f a i r l y ' agnos t i c  on  ma . i o r - rn ino r  r ' vo rk

procluction cclrrclations

Method
Composers Composcrs were sc lected l iom three sources:
one  l i s t  based  on  em inence  (Fa rnsu 'o r th ,  1969 ,p .  228 ) .  one
based or . r  per lbrnrarrce f i 'ec lucncy (Molcs,  1958/66,  p.  28) ,
and onc l is l  o f  acsthet ic  s igni l - icrncc rat ings o1 'conrposers '
nrasterp ieces ( l la lscy,  lc)76)  l -he top tc l . t  corrposcrs i r t  the
l l rs t  tu ,o l is ts  lvcre autontat ica l ly  sanrpled.  Othcr  composcrs
r i ' ho  had  numerous  mas te r \ \ ' o r ks  l i s t cd  by  I l a l scy  (1976 )
were a lso inc luded.  The l8 contposers examinccl  rvere .1.S.
Bach .  Ba r tok ,  Bee thc l vcn .  B ra l rn t s ,  Chop in ,  Debussy ,
DvoYak,  l {andel ,  I Iayc ln,  N4er. rdc lssohn.  Mozart .  SchLrber t ,
Schumann ,  R i cha rd  S t ra t t ss .  S t rav  i nsky ,  Tcha i kovsky .
Ve rd i ,  and  Wagner .  Co l l cc t i ve l y ,  t he i r  l i v cs  spa r l  t h r ce
ccntur ies and t l ' re i r  torks accor- tnt  lbr  -54%r ot 'a l l  c lass ical
mr-rs ic  per f i r r rned (Mole s.  I  958i  1966,  p.  28) .

Works  Ch r i ' i a l kousk i ' s  ( l t ) 96 )  compre  hens i vc  ca ta log
p rov ided  l i s l s  and  da tes  o l '  a l l  kno rvn  l vo rks  o f  t hc  l 8
corxposcrs (6,560 cc ' r t . t . rposi t io t . ts  to ta l ) .  Arrangcmel l ts ,
rcvisions, and lost rvorks u'e re excludcd liom lnost analyses

Age at  Composi t ion Age at  composi t ion tbr  cach r ' r 'ork
u 'as a lso determined (us in-e Chrv ia lkowski ,  1996).  Whcn

composi t ion spanned mLr l t ip le years,  the n ledian ( ror- rnc led

r- rp i l  necessary)  r . i ,as used.  For  aggregate analyses.  wor l (s
\ \ 'ere grouped into consecr-r t rvc l ive-1,car  agc per iods lbr
each  co rnpose r  ( c t - .  S i rnon ton ,  I  977  ) :  5  9 .  l 0  14 ,  e t c .
Thus,  each composer contr ibrr tcd data only dLrr ing h is  act ive
conrposing career .  Ages rvere pr- r t  in to mean-deviat io t l  lbr t l l
based on the cnt i re sample of  composcrs,  y ic ld ing an dgc
l ineur  varrable.  Age l inear  scorcs werc a lso sqLrared.
y ie ld ing an oge quat l rut i t '  var iable to test  fbr  cr - r rv i l inear
efl'ccts.

Works 'uvere also pooled into onc-year agc ri ' indorvs fbr
l i ne r -g ra ined  ana l yscs .  A  to ta l  o f '  714  agc  pe r i oc l s  ne re
t i r l l ied across the I  8  cot t . tpose rs Age l inat t r  and u g c
c luut l ra l ic '  measLlres n 'e re calcula led rn the sanre r 'vay lor

one-year rvit.tdou's as fclr f ive-ycar n'inclorvs.

Weight ing Pcr for tnance t in les rvere used lo rvc ight  each
rvork. Timcs werc taken liom rccordings (14oh of ri 'orks).

es t ima tes  based  on  sco res  o r  l i s t i ngs  i n  c t l r npose rs ' r vo rk
catalcrgs (14%), averages bascd on corrparable ri 'orks by thc
sa lnc  co l rpose r  (8%) ,  and  cs t i r na te  s  t r s i ng  S imon tc ' r t - t ' s
( \ t )71)  genre-based system r i . 'hen r ro other  i t t f i r l rnr t t i t t t t  r r rs

ava i l ab le  (4%) .

Masterp iece del in i t ions For-r r  cr i ter ia  werc used to det lnc

masterp ieces.  Trvo r - rsed l la lscy 's  (  1976) l is t  o f  n i r - rs ica l
masterp ieces:  l )  a l l  works l is tcd by Halsey,  2)  only  u 'or l<s
given one of  the two h ighest  rat ings (scores of  I  or  2)  by
I l a l sey  ( ' s t r i ngcn t  I l a l sey ' ) .  T rvo  t t sec l  r cco rd ins  cou l r t s
fiom 1) the RED Clo,s.vic'ul Ottttt lrtg (l 'ord' 2001). or 2) Thc

Pengtr in  guida to ( 'o t ' t lPdcl  r . / i . r r ' .s  (March,  ( i reenf ie ld,  &

Layton.  200l ) .  Each conlposer 's  works rvcre rank-orc lcred

t iom most  to least  recorded,  and cumulat ive per l t r rmance

durat ions were computcd f l -orr  the top dor ' in  unt i l  thc tota l

approacl.red 50%. Top *orks rverc designated nrasterpieces
tbr cach nleasure.
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Concu r ren t  p roduc t i v i t y  Tn 'o  va r i ab les  we fe  re la ted  to
overall oLrtpllt. One, r,eor'.s in interval. logged how marry
ycars per  per iod i r rvo lved actr . ra l  composi t ion.  This rangcd
f iorn I  to  5 (per iods rvhen no music was ur i t ten were not
i r r ra lyzed) .  The other ,  output .  ta l l ied the tota l  anrount  of '
rnr- rs ic  ( in  minr : tcs)  cach cornposcr  $ ' rotc  in  cach f lvc-  or
onc -yca r  pe r i od .  To  n . r i n im ize  ove ra l l  p roduc t i v i t y
dif-ferences, individual z-scorcs firr outpr,rt u,crc conrputed
for  cacl r  c0mposer separate ly .

Results
Because  e  ach  composc r ' s  r . i ,  o r ks  \ \ ' e re  exhaus t i ve l y
tabulated,  not  sarrp led l iom a larger  popr-r la t ic ln .  in l -erent ia l
s tat is t ica l  tcsts  arc argLrably inappropr iatc  (c f - .  S imonton,
2000).  Therefbre,  ef - tect  s izes and pararneter  est imates
acconrpal ry  in ferent ia l  rcsul ts ,  u,hosc hypothet ica l  7r-values
can be usecl  as a heur is t ic  tbr  d iscr- rss ion.

Lif 'espan productivity

L. i lcspan product iv i ty  general ly  increases c lLr ick ly  ear ly  in  a
crealor 's  career .  peaks,  and thcn decl ines lnore gradual ly
(Sinrorr ton,  1911.  1991).  When age is  expressed in mean-
deviat ion fbm, oulput  usual ly  corre lates posi t ive ly  r .v i th  uge
l ineor  and ncgat ive ly  wi th oge qLrctdr t t t ic ' .  When these
cl ' f 'ccts  arc combined,  they fbrm the backwards,  inver ted . l -
cr-rrve charactelistic of creative output ovcr thc l iftspan.

To cont lnr  th is  t rend f i r r  the present  set  of 'composers,  i ls
in  Sinronton (1911),  data l iom al l  composers were put  in to
t l rc  sanrc t ime-ser ies fbr  a mr-r l t ip le regression analys is .  To
mini rn ize in ter-composer proc luct iv i ty  var iancc,  z-scorcs fbr
oLl tput  across 5-year  agc per iods \ \ 'ere compLl ted lbr  eacl r
conrposcr  scparate ly .  These def lned the depenclent  Var iable.
Age lineor ancl rrge quodrutic, as ri 'el l as _l,crlrl in intertu/,
vn,ere then used to prcdic t  prodLrct iV i ty .  A tota l  o l '  179 age
per iods rvere rnc luc lcd in  the analys is .

The regressi t tn  'n l t rs  s is t t i f lcant ,  1 : '  ( i ,  175)  :  38.7:1,  p <
.0001 ,  ad . l us t cc l  R l : . 39 .  Age  r l t t c td ru l i c  and  1 ,eo r . s  i n
interv 'u l  rvere h ighly  s igni f icant ,  rcspcct ivc ly .  B = - .35 and
.45,  both 7. ,  < 000 I  .  The anloLl l r t  o f  r . 'ar iancc unic lLre ly
accor-rnted l i lr by cach variable is grven by tlre scluared semr-
par t ia l  corre lat iorrs ,  here sr l '  -  .09 and .1 8,  rcspect ive ly .
T l re regressiorr  cocf f lc icnt  lbr  agc l inear  . ' 'as rnarg inalJy
s ign i f i can t ,  f 3 :  . 11 ,  p  :  . 08  ( . s r ' ' -  :  . g l ) .  Thus .  t hc  ovc ra l l
l  i  t 'espan tfa.i cctory o 1' lotal productivity echocs thc 1 r'ecluenlly
observcd s ingle-peaked f i rnct ion,  a l though i ts  present  shape
is closer to an inverled U than tcl a backli 'arcls, inverted.l.

' fhe peak agc lbr  prodLrct iv i ty  cnn bc conrpLr ted by l rnding
thc rcs idual  outpt r t  a t \er  rcgressing . t 'aurs in  in tervul ,  sct t rng
rrp a polynomial  rc-ercss ion r - rs i r rg r rgc l incur  t t t td  uge
t l t r ad ru l i c  t o  p red i c t  r es idua l  ou tpL t l ,  and  tak ing  the
der ivat ivc of  the regression cc luat ion.  When th is  r .vas done.
peak product iv i ty  was fc l r - rnd to occur  at  39.7 years.  When
untranslbrr r red product iv i ty  lvas arra lyzed,  the resul ts
essent ia l ly  repl icatcd (peak = 37.  I  years) .

Whcn  age  \ \ ' as  s ta t i s t i ca l l y  con t ro l l ed ,  t he  r csu l t s
i r rd icat i r . rg an inver ted U-curvc rcpl rcated.  In  l i rc t ,  peak age
l i r r  p r o d u c t i v i t ) ' l i e s  a l r n o s t  e x a c l l y  i n  t h e  m i d c l l c  o t
stanclardized carcer lcngths (z - +0.0'1).

Major-minor  work corre lat ions

Recal l  that  the chance-corr f igurat ion theory predicts  a
pos i t i ve  co r re la t i on  be tween  rna . j o r  and  m ino r  wu rk
product ion over  the l i t 'espan.  I  Iere,  r ra. jor  rvorks were
def lned by i r . rc lus ion in  Halsey (1976).  Ma. jor  arrc l  minor
rvorks r , r ,ere posi t ive ly  corre lated,  r  ( l r11)  = .36,2 < .000 1
( r '  =  . 13 ) ,  s r - rppo r t i ng  t he  chance -con f  i g r - r ra t i on  t l r eo ry .
I Ior , i 'ever .  only  tvn 'o inc i i i  iduals s l rorved stat is t ica l ly  rc l iab lc
corrc la l ions:  Strauss,  r  = - .50.7r  - -  . t )5 .  arrd Bach.  r^= .93, l t  <

.000 L Among inc l i r " ic lLra l  oonlposcrs.  thc rncc l ian r -  :  . l ( r .

Hit ratio over the l ifespan

This is  thc nra in analys is  of  in terest .  Recal l  that  Sinronton
(1911) lbLrnd that  h i t  rat io  rvas essent ia l ly  1)at  over  the ent i re
durat ions of  ten great  composers '  careers.  sholv ing ncr
systcrnat ic  change r , i ' i th  age.  l lou,ever ,  th is  f ind i r rg seenrs
incons i s ten t  r v i t h  l l ayes ' s  (1989 )  t i nd ing  tha t  con rposc rs
u ' r i te  no masterr , ' 'orks in  the l i rs t  c lecade or  so of ' therr
carccrs.  To i r r r "cst igatc th is  issLre r . r ' i th  the presenl  sample o l '
l8  composers,  a h i t  rat io  was cornputed tbr  cach composcr
in each age pcr ioc l  r - rs ing each o l - the lbur  r reasr- r res (basic
I Ialsey, stringent Halscy, RED, and Penguin).

Conrposers vary considerably in  t l ie i r  overa l l  l i f 'e t ime hr t
rat ios.  When dcf incd by a l l  lvorks inc l r - rded in l la lsey
(1976 ) ,  t hcsc  ran -ee  l i o rn  . 18  ( l l ande l )  t o .70  (Wagnc r ) .  Thc
M (SD) h i t  rat io  among the con.rposers r 'vas .4.1 ( .17) .  ThLrs,
t o  n r i n im ize  va r i ance  duc  to  i n t c r - compose r  h i t  r a t i o
di l - l 'erences,  z-scores f i r r  h i t  rat ios were computed separate ly
firr each conrposcr on each measLrre.

Intercorre lat ions bctween h i t  rat ios determir . red by thc lbur
mas te rp iece  c r i t e r i a  we re  a l l  h i gh l y  co r r c l a t cd .  w i t l l
corre lat ion coefJ lc ients ranging l ionr  .45 to .74.  To s inrp l i ty
mat tefs.  an urr rotated,  pr inc ipal  components analys is  rvas
conclucted and revealed tu,o f 'actors. Factor I accounted lbr
l l . 6 ' h  o l  t he  va r i ancc .  r v i t h  an  c igenva l r , r e  o1 '2 .87  and
loadings rangi r . rg f }om .75 to .91.  Factc l r  2  accountcc i  lor
16 .1% o f  t hc  va r i ance ,  r v i t h  an  e igenva lue  o l '  . 65  and
load ings  rang ing  f l ' o r r r . 63  t o  - . 36 .  The  s t r i ngen t  I l a l sey
cr i ter ion,  dc l rn ing colxposers '  vcry grcatest  masteru"orks.
had the lou"cst  loading on Factor  I  and thc h ighest  loading
on Factor 2, ancl t l i is pattern \\ 'as cxagge rated in varimax
rotated and obl ique analyses.  This measr" t re rvas t l rus
analyzed scparate ly .  ( ln  pract ice.  thc rcsul ls  repor ted bc lou '
dc l  not  substant ive ly  d i f fer  depending orr  whether  threc or
fbur  rneasures are conlb incd,  or  i l 'each of  the lbLrr  nreasures
i s  examincd  i nd i v i dua l  l y . )

Hi t  rat io  mul t ip le regression To test  h i t  rat io  t rc t rc ls  o l 'er
thc l i lcsparr ,  : r l l  composcrs were inr t ia l ly  pLl t  o t t to  the sanre
t ime-ser ies.  l ,ach composer contr ibr- r ted data only dur ing h is
act ive composing career .  In  each agc pcr iod.  ind iv idr- ra l  ; -
scores o1 '  h i t  rat ios f ion i  the basic  l la lsey,  R E 1f  ,  and
Penguin measures werc averaged,  y ie ld ing the dependent
r reasure (basic  h i t  rat io) .  lnd iv idutr l  z-scores for  oulpt t t  i r t
each age pcr iod.  used as thc dcpcndent  rncasl t re lbr
prodLrct iv i ty ,  u ,crc used here as a stat is t ica l  cotr t ro l .  t tgc
lineor. ugc tluudt'ttt i t ' .  and ott/ ltttt preclictccl hit ratio.

Con t ra ry  t o  S in ro r t l on ' s  (1917 )  1 - i  nd ings  anc l  t he
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prcd i c t i ons  o f  t he  cha rncc -con f i g r - r ra t i on  t heo r l ' .  t he
rcs rcss ion  r . i ' as  h igh l y  s i gn i f i can t ,  / r  ( 3 .  175 )  -  40 .0 .  p  <
.000 l, acljLrsted Rr - .40. l loth nga linettr and oge tlLruclrtt l ic'
(brr t  not  out l t t r t )  s igni l icant ly  predicted h i t  rat io .  uge / ineur  13
- .65 .  anc l  u ,qe  t l uod ru l i c  l . l  -  - . 43 .  bo thT r  < .000  I  ( s r i r  - . 36

and . l i ,  rcspect iv t :  ly) .  S ince oLl tput  \ \ ,as not  s igni t icant ,
t ak ing  the  de r i va t i ve  o1 ' t l . r e  second -o rde r  po l y r rom ia l
regression ec luatron y ie lds the peak age fbr  h i t  rat io :  52.6
years. alrnost l5 years afier the peak fbr overall output. The
basic lrit ratio tra.jectory is shovvn in Figure I .

Hit Ratio oYer the Lifespan

! i

F c !

2 >

0.5

F igr-rre I : Average basic hit ratio over tl ie l i t-espan (z-scores
computed lbr  each composer indiv idr- ra l ly) .

Subsample and indiv idual  analyses Why c lo these resul ts
d iU -c r  so  s t r i k i ng l y  l i om S imon ton ' s  (  1977 ) ' ?  I ) e rhaps  thc
acld i t ional  c ight  cor lposers a l ' l 'ected the resul ls .  Holvever ,
t l i i s  i s  no t  t he  case :  u ' hen  h i s  t en  con rpose rs  and  the
acld i t ional  e ight  are analyzed separar te ly  ( recalcr- r la t ing age:-
scores lbr  each subsarrrp le) ,  the resul ts  essent ia l ly  repl icate:
l b r  S i m o n t o n ' s  ( 1 9 7 7 )  t e n  c o m p o s e r s ,  t h e  l e g r e s s i o r r
equaticlr.r accounts fbr 379lo of thc variancc in hit ratlo, .r,qc,
l inettr [3 - .(t4, p < .000 I , (v '] - .38.) ancl Ltg,L' LlttLtdruti( '  13 =
- .26.  p < .05.  ( . i r ' ; -  :  .0 ;1) ;  lbr  the rernain ing e ight .  the
regression cquat ion accounts fbr  4 l7o of  the var iance in h i t
ratio, .7.qd l ineur B - .63, agc c1r-radratic IJ = -.-52, both p <
.000 I  ( .v ' , -  = .31 and .19,  respectrvely)  .

Each composcr  \ \as a lso inc l iv idr- ra l ly  analyzed.  In  these
analyscs,  one-year age u ' indorvs rvere used and age z-scores
\ \ 'ere reconlputed.  Thc h i t  rat io  o l 'a l r r rost  every indiv ic lLra l
composer rvas impactcd by agc (median adjusted-R'  -  .34) .
In par t icu lar .  th i r teen composers shorvcd rc l iab lc  lp  < .05)
posi t ive uge l inenr  ef ' t 'ects  (median indiv idual  . i r i -  -  .22) .
Five shori,ed relinble negative oge quadrulic cfl-ccts (nredian
inc l iv idLra l  .v ' ; l  -  .Q]1.  Only Bach and Strauss s l ro*ed ncr
agc-rc latcc l  t rcr rds.  The I inear  increase seerns qui te rot rust :
the nr id-career  qr- radrat ic  boost  is  consistcnt lv  rveaker.

S t r i c t c r  h i t  r a t i o  c r i t e r i on  The  s t r i c te r  I  l a l se , r  c r i t c l i o r r
( reversed rat ings of ' .1  or  -5)  * 'as a lso tcsted.  I l i t  ra t ios and
indiv idual  h i t  rat i i l  z-scorcs u 'crc recalculatcc l .  ancl  t l rc  sanre
three-predictor  regression uas pcr f i r rmecl .  This  c lcnranding
cr i ler ion reduces powcr,  as happens u ' l tenever h i1 rat ios
app roach  0  o r  L  Dcsp i t e  t h i s ,  t he  reg ress ion  ren ra ined

h igh l y  s i gn i l i can t .  . t r  ( 3 ,  175 )  =  15 .05 .  p  <  . 0001 .  ad jL rs t cc l  R l
= .19.  c tge l inectr  B = .19.  p < .000 l .  ( . r r i :  -  .10)  and ogc
t l t r t t t l r t t l ic  f l  -  - .19,p <.05,1. r r , r  -  .021.  Tolo l  oulpul  \ \ 'Lrs
no t  s i gn i f i can t .  I r r d i v i dua l  ana l yses .  us ing  one -1 'ea r  aqe
windor. i ,s ,  revealed ten conlposers lv i th  re l iab le (7;  < .05 )
posi t ive oge l incar  t rer . rds (mecl ian indiv idual  sr1- '  -  .12) .
Age c luudrnt ic  was a rveaker predictor  ( rncdian indiv idr , ra l
, r / ' i -  =  0 i ) .  Three composers shorved rc l iab le c luadrat ic
t rends,  one (Wagner) ,  neeat ive,  and tu 'o (13ar t6k and
Schube r t ) .  pos i t i ve .  i nd i ca t i ng  a  l a te  su rue  i r r  g re r t
n las t c rwo rk  p rod r - r c t i on .  Tak ing  thc  dc r i va t i r .  c  o f  t hc
polynonr ia l  rcgrcss ion cc l r . rat ion (at icr  accounlrng l i r r  ( )Lt  tprr  |  \
y ic lds a peak age u,as 65.  I  ye i l rs  fbr  s t r ingerr t  h i t  rat io .
notably la ter  than that  t i r r  product iv i ty  ( la te th i r t ics)  or  the
basic h i t  rat io  rneasure (ear ly  to mic l - l r l i ics) .

Ma tu re  wo rks  Pe rhaps  t l r ese  res r r l t s .  p r r t i cL r l a r l y  t he
rcpeatedly observed t tge l inear  e l l 'ect .  are an ar t i lact  o1 '
composers '  unacclarnrecl  car ly '  wor l<s ( recal l  Haycs 's  (  l t )8c)1
1en-year rLr le) .  uhich c lampcn h i t  rat io  i l t  carccr  oLl tsct .  To
test  th is ,  the l l rs l  t \ !o  ase per iods c l f 'each composer (p lus the
th i rd pcr iods of  Bar t6k rnt l  DvtrYr ik ,  uhcn hoth h i t  rat ios
were 0) r.vere dropped fiorn the analysis. Age z-scores rvere
recalcr- r la ted.  The average of  the basic  I Ia lsey.  RfD,  and
Penguin h i t  rat ios del lned h i t  rat io .  The three-predictor
regression remaincd s igni f icant ,  f  (3 ,  140)  = 7. r<r ,  t ,  ' -

.000 l ,  ad. justed Rr -  .13.  Age l i r rca l  posi t ive ly  prcc l ic ted h i t
rat io ,  R = .2() ,  l t  -  .00 I  ( . r r , :  -  .07) .  Age t l r tu t l ro t i t '  ' tnc)

out l t t r t  each ncgat ivc ly  predicted h i t  rat io ,  respecl ive ly .  B -
- . 3 0 ,  p  -  . 0 0 1  ( s r , r  -  . 0 S ) . a n c l  f J  -  - . 1 5 ,  p  - . 0 9  ( . ! / ' i r  = . 0 2 ) .

The agewise et fbcts arc at tcnLla lcd dLrr ing conrposi t ional
matur i ty ,  bLr t  thc ef fcc ls  rcmain re l iab lc .

Arrangements and rev is ions No1 incorporatcc l  in to any
prer ,  ior - rs  analyscs wcrc arrangements arrd rev is ions that
r ve re  i nc luded  (a ibe i t  m i r . r ima l l y  r i ' c i gh t cc l )  i r r  S in ron ton ' s
(  1977 )  a r . ra l ys i s .  As  a  f  i na l  t es t  o t '  t he  u ' o r k  mc i t sL l r c ,
a r rangcn l cn t s ,  r e l  i s i ons ,  a r rd  da tab le  l os l  u ' o r ks  ue re
i n c l u d e d  i n  t h e  a n a l y s i s .  S i m o n t o n ' s  ( i 9 7 7 )  r v e i g h t i n g
s.vstem u 'as cnrp loycd.  f l i t  ra t ios n 'ere recalculatcd us ing
inc l r - rs ion in  Halsey (1976) as nrastcrp iccc cr i ter ion.  n tota l
o l  8 ,0-57 data pornts r " 'cre inc ludecl .  The nr- r tnbcr  o1 '  agc
per ioc ls  a lso increased,  to 186.  Untransf i r rmcd h i t  rat ios in
each age per iod rverc used as the dependcnt  tncasure,  ancl
veors in  in tervul  was used as a contro i ,  echoing Simonton
(1911 ) .  The  r csL r l t s  rep l i ca ted  a r rd  a rc  co r r . r pa rab le  i n
st rcrrgth to most  prev ious analvses.  The threc-prcdic tor
regressiorr  remaincd s igni { icant ,  F (3,  I  82)  -  i  L85,  p <. -

.000 l ,  ad justed R- - -  .31.  Age l inetr r  posi t rvc ly  predicted h i t
rat io ,  lJ  = .51 ,  p  < .0001 ( .sr ' , '  :  .27) .  Ago qut tdrut i t
negatrvc ly  prcdic ted h i t  rat io .  /  -  - .30.  p < 000i  ( . r r , -  -  .06) .
Outptr t  was a r rarg inal ly  s igni f icant  prcc l ic tor .  / t  -  .13,  p -

. 05  ( s r , r  =  . 01 ) .  F . i gh t  compose rs  sho l l ' ed  s i gn i f i can t
posifivc uge linettr trends. and thrcc sho"ved si-unil icant agc
qtrudrolit '  trcncls (1rvo negative, onc positivc).

Themat ic  measure  A l lna l  ana lys is  uscc l  a  t r reasure  bascc l

on  mus ica l  thc rncs  or  n ' re lod ies  ra thcr  t l ran  cn t i re  *  t t rks  (c1 ' .
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Sinronton,  1977).  Hi t  rat io  in  each age per iod rvas del lned
by  t l i e  nun lbe r  o f  n r c l od ies  i nc luded  by  I l a r l o r v  and
Morgcns te rn  (  1948 ,  1950 )  i n  a l l  r vo rks  l i s t ed  by  Ha l sey
(  1976 )  d i v i ded  by  t he  to ta l  n r - rmber  o1 -  an tho log i zec i
nre lodies t iorn that  age per iod.  Fewer age pcr iods (  l4 l )
\ \cre repfcscnted by th is  measr" t rc  thal r  the lvork t r reast t re.
s ince not  a l l  per ioc ls  cot t ta ined ant l io logizecl  thcnles.  Age z-
sccrres tor the samplc \\ 'ere recalcLtlated. Hcle. lotol themes
pcr  per iod rvas uscd as a cot t t ro l .  The three-predic lor
rcgrcssion predict ing h i t  r i r t io  renta ined s i  gr . r i  t icant .  contrar) '
1 o  S i n r o n t o n ' s  ( 1 9 7 7 )  r e p o r t :  F  ( 3 ,  1 3 7 )  =  9 . 6 4 ,  p  <  . 0 0 0 1 ,
acljLrsred Rr : . l  6. Age linear posittvely predictcd hit ratio,
U  - . i 7 ,  p  < .0001 ,  ( . s r1 r : . 12 )  and  oge  q t t t t d ra t i c  nega l i ve l y
prcc l ic ted h i t  rat io .  B -  - .26.  p -  .002,  ( ,sr ,2 -  .06) .  Totu l

theme.s r l 'as nrarq inal ly  s igni f icant ,  f l  = .15,  p = .06,  ( " r ' r ' , :  -

. 02  ) .

Al ternat ive analyses In adcl i t ion to the analyscs repor tcd
hc re .  add i t i ona l  ana l yses  ru lec l  ou t  l i r r t hc l  cand ida tc
al ternat ive explanal ions fbr  the incotrs is tet tcv of '  the present
rcsr- r l ts  wi th those of  Si t r ronton ( l r971]) .  Arnong the analyses
perfornred u'crc tlrclse using the ra\\ average hit ratio ti lr thc

basic Hnl . rc . r ' .  RED. t t t ld  Pcngt in cr i tcr ia .  rathcr  than

ind rv idua l l y  z - t r ans lb r tned  h i t  r a t i os ;  us ins  an  agg rega te

onc-year  age r . i indolv rat l re l  than a f ivc-ycar  age u indolv:
compLrt ing agc based o l t  ) 'ears of  nt r - rs ica l  s tuc ly  (carecr  agc)
rathcr  than chronological  age;  analvz ing onl l '  malure u 'orks
r :s ing a one-year u indou c lat ing f ion l  t l re  onsct  o l -  musical
s tudy or  o1 'nrLrs ica l  composi t ion;  arrd per lbrmi l lg  a l l  o f ' thesc
analyses on cacl r  t r ' r 'o  subsantp lcs o1 'cornposcrs:  Si rnonlon 's
(1911) tcn and thc addi t ional  e ight .  The sarnc pat tern ofa

s igni f icant ,  posi t ivc uge l ine(1r  t rend cor , rp lcd rv i th  a

significant (bLrt weaker). negative ttge cltrtrdrotic' trcltd u'as
found in each analys is .

Discussion
Withor - r t  except ion .  the  prcsent  rcsu l ts  cor r t rad ic t  Srmon lon 's

( 1 9 7 7 )  n u l l  t - i n c l i n g  o n  a g c r , r ' i s e  c h a n g e s  i n  c l a s s i c e r l

composcrs' hit  rat ios. Age l incur increases r.vere ur.r i lbrnl l l '

lbund in analyscs t-tsi trg tu'o sets ol 'nlastcrpiece cri tcrta, tu'o

m e r r s u r e s  o f  o v e r a l l  o u l p L l t  ( r v o r k s  a n d  t h c m c s ) ,  t u o

u 'e igh t ing  sys ter t l s ,  s ta t i s t i ca l l y  con t ro l l ing  fb r  ind iv id r - ra l

d i f te renccs  in  l i t c t ime hr t  ra t i t t ,  ana lyz ine  on ly  co lnposers '

mat l r re  rvorks .  inc l r - rd ing  ar ra l lge l l l c l l t s  a r rd  rev is ions  and

los t  r io rks ,  and separa ie ly  cxarn in ing  tu  o  s l tbsar . t . lp lcs  o f  the

conrposers .  Ind iv idua l  ana lvses  genera l l y '  shorvcd  re l iab lc

Ur  1  .05)  oge l ineur  i t i c rcases  in  a t  leas t  ha l l ' o f  thc  san lp lc '

anc l  no  changc in  h i t  ra t io  i l i  the  rcs t .  A  vveaker ,  ncgat ive

ctgc t l t tadrutic tretrd r,r 'as also f iccltrently cvidettt ,  sLrggesting

a mic l -carecr  boos t  in  h i t  ra t io .  These l lnd ings  sL lppor t  thc

prob lem so lv ing  and peak  age perspec t ives  and scer r r  la rge ly

incons is ten t  w i t l i  the  chance-con l lgL l ra t io l l  thcory  A t l

i r rc rease in  the  qua l i t y '  o1 'masterp ieces .  a lso  s ign i f i can t  in

about  ha l f  o l ' i nc l i v idua l  co t . l . tposc l ' s .  f i r r ther  sL lppor ts  the

prob lem so lv ing  and pcak  agc  perspcc t ives .  The chance-

c o n f i g r - t r a t i o n  t h e o r y  u a s  s r - r p p o r t e c l .  h o r v e v e r .  b y  a

somevn,ha t  lower  ( thoLrgh s t i l l  re l iab le )  pos i t i vc  cor re la t ion

between the prodLrct ion of ma.jor and minor rvclrks.

I t  remains  unc lear  why these rcsu l ts  d i f fe r  so  dramat ica l l - " -

f i o m  t l i o s e  r e p o r t e d  b y  S i m c l n t o n  (  1 9 7 7 ) .  N u m e r o t t s

a l te rna t rve  exp lanat io r rs  (e .g . ,  inc lud ing  ar ra t tge l ren ts  a t rd

rev is ions ,  us ing  var ious  t -nas te  rp iece  c r i le  r ia )  \ \  e rc  tcs tcc l

and ru lcd  c lu t .  More  de ta i l cd  cor t tpar iso t ' t s  a re  c l i f f i c r - r l t  to

n r a k c ,  s i r r c e  S i m o n t o n  ( 1 9 1 1 )  f e p o r t e c j  l ' e r r  d c s c r i p t t l ' e

s ta t rs t i cs  about  the  ana lyzed cornposr t ions ,  and son le t imcs

t l re  repor ted  s ta t i s t i cs  cont rad ic t  the  prescnt  da ta  (c .g . .  in  thc

numbel  o f  age per iods  ana lyzed) .  Unf  o r tunatc ly ,  becausc  t l f '

computc r  techno logy  advanccs .  h is  o r ig ina l  da ta  a re  no

I onger rctr ievab le ( S i  monton, pelsc'tnal comnr r-rnicatiot. t  ) .
Aspec ts  o f  thc  observcd  ageu ' i se  c l ianges  arc  con lpa t ib lc

r , i ' i th  bo th  the  prob lenr  so lv ing  and chancc-conf ig r ' r ra t ion

perspec t ivcs .  For  ins tance,  n lL lch  o f  thc  impror "c rncn t  in  h i t

r a t i o  o c c u r s  i n  t h e  e a r l y  p a r t  o f '  c o l x p o s c r s '  c a r e e r s ,

c o n s i s t e n t  u i t h  e x p c c t a t i o n s  a b o L t t  s k i l l  a n d  e x p e r t l s c

a c q u i s i t i o n  a s  a  p r e c o l t c l i t i o n  f i t r  o L l t s t a l l d i l l s  c r e r t t r \  c

ac l r ievemcr r t  ( l  Iaye  s ,  I  989;  Wc isberg .  1999) .  I  Iou 'cve  r .  lge

t rcnds  dur ing  compos i t iona l  r ra t r - r r i t y  acco t tn ted  t i r r  on ly

one- th i rd  to  o r re -ha l f  as  r -n t tch  var iancc  as  th ( )sc  sprn t l  i t lu

co lnposcrs '  en t i rc  careers .  u 'h ich  is  a t  leas t  Jo iT i  c  l l ' h t l1  t l lo l '€

cons i  stcnt lvi t l r  thc chancc-confl  sural i  ol l  theorl ' .

T h e  s l i g h t  h i t  r a t i c t  d c c l i n e  l a t e  i n  l i 1 ' e  i s  i n c o n s i s t e n t  u i t h

both  theo l i cs .  
' fhe  

prob lem so lv rng  pcrspec t ive  does  no t

pos i t  a  n rec l ran is rn  to  cxp la in  a  d rop  in  pcrsp icac i ty  la te  in

l i l ' e .  T h e  h i t  r a t i o  d e c l i n e  a m o n g  c l d e r l y  c o r n p t l s c r s  a l s t r

v i o l a t e s  t h c  e q u a l - o d d s  r u l e  a p p l v i r r g  u n t i l  t h e  e n d  o l '

c r c a t o r s ' l i v e s .  H o u ' e v e r ,  t h i s  d e c r c n l e n t  s h o L r l d  b e

i r l te rp re tcd  caut ious ly ,  c lue  to  a  low 'N and h igh  var iab i l i t y  in

h i t  ra t ios  o f  composcrs  in  the i r  sevent ics  and bcyond.

The pa t te rn  o1-  peak  ages  is  more  d i f l l cL r l t  to  reconc i le

rv i th  the  chancc-conf igura t ion  theory .  Overa l l  p roduc t iv i t y

peaks  f i rs t ,  in  contposcrs '  la tc  th i r t ies ,  cons is te  n t  ' " r  i th

prcv io r - rs  work  (see S imor . r ton ,  1997) .  F l i l  ra t io  de t rncc l  by

t l ie  th rcc  less  s t r ingent  masterp iccc  c r i te r ia  peaks  around agc

53.  The nrore  s t r ingcnt ly  dc l ined h i t  ra t i c l  pcaks  evcn la te r .

a1  65  1 ,ears .  Note  a lso  tha t  thcse  da ta  a re  l lo l  l l l l nor

s ta t i s t i ca l  aber la t io r rs ,  as  they  rcpresent  para lnc l t - rs  t - t r r  the

career landmarks o1'these I 8 corttposers.

These resu l ts  d issoc ia te  t rvo  pred ic t ions  o1 ' t l rc  chance-

conf igura t ion  theory .  Many s tuc l ies ,  rnc l t rd ing  th is  o t . t c ,

5 l6q '  pos i t i ve  n ra . jo r -minor  rvork  cor rc la l ions .  I lo rvc le r '

such  cor re la t ions  do  no t  p rcc lL lde  an  agerv ise  t t t tp ro r  c t . t . t t ' t t l

i n  h i t  ra t io  and cannot  by  t l ienrse lvcs  ru lc  o t t t  a l tc rna t lvc

theorc t i ca l  tnode ls  Comprchens ivc  ana l ) tscs  o t 'agcr ' r  i se  h i t

rat io trends, as pcrlormed here, are also necessary.

The cor rs is ten l  uge l ineu t '  i r rc rease and la tc  peaks  lo r  h i t

ra t io  and masterp icce  qLra l i t y  sL lgges t  tha t  a t  leas t  son te

crea tors  boos t  c rea t iv i t y  as  ther r  careers  p rogress .  Whi lc

ccr ta in ly  c luant i t y  o f  idea t ion  prc lv idcs  the  ra rv  rna ter ia l  lb r

c rea t ive  produc t iv i t y ,  the  present  resu l ts  suggest  tha t  so l l l c

c rea tors  a re  persp icac ious  and ab le  to  cons< l l ida te  ga ins  as

they  e labora te  ideas .  T l iL rs .  goa l -c l i rec ted  prob lcnr  so lv ing

anc l  cva lua t ic ln  p rocesscs .  as  rve l l  as  accumula tcd  e ' rpcr t i se

( H a y e s ,  1 9 8 9 ;  S i r n o n t o n .  2 0 0 0 ;  W e i s b c r g ,  1 9 9 9 ) .  p l a y

s r - r b s t a n t i a l  r o l c s  i n  c r e a t i v e  p r o d u c t i v i t l ' .  N a t u r a l l y .

c rea tors ' ins t i t - t c ts  a re  no t  pcr l -ec t ,  b t r t  r rany  co l l lposcrs '
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in t r . r i t ions about  the valL le of  thc i r  ideas appear to have been
souncl ,  and they seent  to harve inrproved these intur t ions
sLrbstantial ly u'ith age.

The  eva lua t i vc  and  e labo ra t i ve  p rocesses  tha t  rn igh t
permi t  an increase in h i t  rat io  ancl  nrasterp icce qual i ty
rernai r . r  i l l  def ined,  bLr t  thesc resul ts  sLlggest  that  both
cogn i t i v c  and  n ro t i va l i ona l  va r i ab les  p lay  key  ro l cs .
Averagc h i t  rat io  does not  incrcase l inear ly  br- t t  is  l t  tnore
cu rv i l i r r ea r .  s i ng le -peaked  l i r nc t i on .  La te r  i n  t he i r  l i v cs .

composc rs  u r i t c  l ess  r rus i c  t h : rn  i n  n l i c l ca ree r .  bu t  a
progressivc ly  h igher  proport ion is  uastct 'prece- lcvel .  and thc
rnasterp ieccs ther .nsc lves are o l 'h ig l . rcr  c1r- ra l i t l ' .  What  o ldcr
conposers lack in  encrgy,  thcy appear to n lakc r . rp lbr  in
u'isdorl.

1 ' hc  unde r l y i ng  psycho log i ca l  p rocesses  n lay  a l so  be
infbnncd by lur ther  ic ieograpl i ic  analyscs.  I lerc,  or"er  hal l '
of the I 8 conrposers shorved systematic agewisc i l lct 'cr.tscs in

hi t  rat ios and mastcrp iece qLral i ty .  a l ld  thc rcst  shou'cd 1 'erv
agen' ise changes.  Fr- r r ther  rcsearch l ink ing care et  t ta . icctory
vr i th  charactcr is t ic  creat ivc processcs c l1 '  cot lpc lsers (c l - .

Galcr . rsor t ,  200 l )  may in lbnn the condi t ions urrder  rvh ic l ' t
imprc lvemenl  in  h i t  rat io  or  n lasterp iecc qr- ra l i ty  may bc
real  ized.

The present  data tnust  be in tcrpreted u i th caul ion.  They

represeut  a s ingle (bt r t  robust)  r . ' io la t ior l  o f  t l rc  eqLral -odds

rule.  FIou 'cver .  they c lear ly  shcl rv  that  thc cqr- ra l -oc lds ru le

does not  univcrsal ly  chr t r r lc tc ' r izc cre3t iv t  pr t rdLrct iv i ty .  ln
addi t ion to ideographic analyses.  conlprehensive st r - rd ics l ike

th is  one arc necessary tc l  deter tn ine the extcnt  of  cqr- ra l -odds

rL r l e  app l i ca t i on  (o r  v i o l a t i o r l s )  i n  o the r  doma ins .  A t  a

niinirnr.rr.r.r. the resr.rlts suggest that therc can be importanl

ro les  f c l r  e l abo ra t i vc  and  cva lua t i ve  p rob le rn  so l v i ng

processes.  as lve l l  as lbr  learn ing,  in  creat i r . 'c  product iv i ty
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