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This paper presents results from work in progress on tacit theories of 
macroeconomics .  Th e researc h ca n b e viewe d i n th e contex t  o f  wor k o n menta l  models . 
Virtuall y al l  o f  tha t  researc h deal s wit h domain s wher e th e law s o f  physic s ca n b e 
applied ,  wher e ther e i s a  singl e correc t  answe r  wit h whic h subjects '  dat a ca n b e 
compared ,  an d wher e th e underlyin g representatio n ca n b e though t  o f  i n term s o f 
knowledge .  I n th e domai n o f  macroeconomic s — a s i n mos t  domain s wit h whic h peopl e hav e 
t o dea l  i n thei r  lives ,  lik e voting ,  child-rearing ,  persona l  health ,  predictin g an d 
understandin g th e behavio r  o f  othe r  peopl e — ther e i s n o unitar y bod y o f  truth ,  peopl e 
hav e belief s an d opinion s a s wel l  a s degree s o f  knowledge ,  an d well-informe d peopl e ma y 
differ .  Thes e ar e heterodo x rule-relevan t  domains :  ther e i s agreemen t  tha t  the y ar e 
rule-governed ,  bu t  disagreemen t  abou t  wha t  th e rule s are . 

The overall, long-term goals for this research project are to develop systematic, 
objectiv e way s t o loo k a t  menta l  model s o r  taci t  theories ;  t o increas e understandin g o f 
bot h th e structur e an d th e explanator y utilit y  o f  suc h system s o f  knowledg e an d belief ; 
and t o contribut e t o addressin g th e crisi s i n whic h th e disciplin e o f  economic s find s 
itself ,  i n larg e par t  a s a  resul t  o f  unrealisti c implici t  psychologica l  assumptions . 

The research is still underway. In this paper, I focus on the tacit theory of one 
subject ,  a s a  wa y t o illustrat e bot h th e methodolog y an d th e natur e o f  th e claim s I  hop e 
t o make .  Dat a fro m othe r  subject s wil l  b e considere d primaril y a s a  wa y o f  puttin g th e 
singl e subjec t  i n context . 

Several major claims are made in this paper: a small set of economic concepts 
— calle d th e "economi c core "  o f  a  subject' s conceptua l  networ k — ca n b e see n a s 
drivin g a n individual' s understanding  o f  ho w th e econom y works ;  thes e core s hav e 
coheren t  interna l  structure s and ,  i n effect ,  constitut e taci t  theorie s o f 
macroeconomics ;  acros s people ,  thes e core s correspon d wel l  wit h bot h fol k theorie s an d 
crud e version s o f  "real "  theorie s o f  economics ;  thes e core s ca n b e viewe d a s th e 
machiner y fo r  computin g expectations ,  an d thu s may driv e no t  onl y economi c inference s 
but  perhap s som e importan t  economi c behavior s a s well . 

The present research has four primary areas of concern: 

1. Does the tacit theory of an individual remain relatively stable over the 
short -  t o medium-term ? I f  so ,  on e ca n argu e tha t  th e taci t  theorie s ma y 
reflec t  stabl e pattern s o f  individua l  differences . 

2. What is the internal consistency of an individual's tacit theory? I have not 
ye t  full y  develope d th e mathematic s fo r  lookin g a t  interna l  consistency . 
Preliminar y result s ar e encouraging ,  an d indicat e hig h degree s o f  interna l 
consistency .  Thi s topi c wil l  no t  b e addresse d furthe r  i n th e presen t  paper . 

3. What is the content of tacit theories? Do they make any sense from the 
vantag e poin t  o f  economics ,  o r  d o peopl e hav e idiosyncrati c theories ? 

H. Are there stable patterns of individual differences in tacit theories? If the 
answer  i s no ,  taci t  theorie s becom e o f  limite d us e a s explanator y an d 
predictiv e constructs ,  althoug h the y may stil l  b e quit e interestin g a s object s 
of  psychologica l  investigation . 



Ther e ar e als o a  numbe r  o f  second-orde r  question s tha t  coul d b e o f  Interest .  Fo r 
example ,  consistenc y acros s tim e an d interna l  consistenc y coul d b e viewe d a s dependen t 
variables ,  an d on e coul d tr y t o explai n the m base d o n demographi c factors ,  politica l 
beliefs ,  initia l  theory ,  an d th e like .  Similarly ,  i f  ther e ar e stabl e pattern s o f 
individua l  difference s i n taci t  theories ,  on e coul d loo k fo r  variable s tha t  predic t  th e 
theor y a n individua l  holds . 

METHOD 

Subjects for this study were 24 residents of New Haven, Connecticut, randomly 
selecte d fro m th e telephon e book .  Althoug h n o clai m ca n b e mad e tha t  thi s sampl e 
provide s fo r  vali d statistica l  generalization s t o th e populatio n a t  large ,  th e sampl e 
was quit e demographicall y diverse .  Eac h subjec t  wa s interviewe d twice :  firs t  i n perso n 
fo r  abou t  a n hou r  an d a  half ;  afte r  fou r  t o eigh t  weeks ,  b y telephone ,  fo r  2 0 t o 3 0 
minutes .  Th e hear t  o f  bot h interviews ,  an d al l  tha t  wil l  b e discusse d here ,  wa s a 
serie s o f  question s o f  th e followin g form :  "I f  interes t  rate s g o up ,  wha t  d o yo u thin k 
woul d happe n t o inflation ? Why? " 

The typical answer was a "causoid" path containing two to four intervening links. 
For  example ,  a  respons e migh t  be :  "Well ,  i f  interes t  rate s g o up ,  i t  cost s th e busines s 
more t o borrow ,  s o the y hav e t o pas s tha t  cos t  on ,  s o price s woul d ris e an d inflatio n 
woul d g o up. "  Not e tha t  ther e ar e equall y plausibl e alternatives :  "I f  interes t  rate s 
go up ,  peopl e wil l  hav e t o pa y mor e o n thei r  loans ,  s o the y wouldn' t  wan t  t o borro w a s 
much t o bu y things .  An d t o ge t  tha t  money ,  then ,  businesse s woul d hav e t o charg e less , 
so inflatio n woul d g o down. "  Mos t  o f  th e reasonin g wa s causa l  i n nature ,  bu t  als o 
include d diagnosti c inference s (e.g. ,  "Well ,  i f  interes t  rate s wen t  up ,  tha t  woul d hav e 
t o b e becaus e th e defici t  wa s high ,  an d a  hig h defici t  mean s a  lo t  o f  governmen t 
spending ,  drivin g price s u p an d makin g inflatio n worse.") ,  statement s o f  correlation , 
appeal s t o authorit y (e.g. ,  "Th e Federa l  Reserv e make s thos e interes t  rate s g o highe r  t o 
sto p inflation ,  s o I  gues s i t  woul d mak e i t  g o down.") ,  an d occasiona l  confusion s abou t 
wher e th e reasonin g wa s goin g o r  ha d com e from .  Eac h intervie w wa s tape-recorded , 
transcribed ,  an d coded . 

For each subject, for each interview, a signed, directed graph was constructed, 
consistin g of ,  essentially ,  al l  o f  th e subject' s answer s connecte d together .  A  typica l 
grap h contain s 3 5 nodes ,  o f  whic h 1 5 wer e provide d b y th e experimente r  i n questions ,  an d 
abou t  sixt y links .  Man y concept s an d link s wer e mentione d mor e tha n once . 

These graphs were transformed into matrices by setting a parameter of link strength 
(i n th e dat a reporte d belo w thi s wa s .7 )  an d b y assumin g tha t  lin k strength s wer e 
multiplicativ e alon g chains .  Th e link s betwee n concept s wer e extremel y simple :  i f  a 
chang e i n A  mad e B  chang e i n th e sam e way ,  i t  wa s code d a s a  direc t  lin k fro m A  t o B , 
and i f  a  chang e i n A  mad e B  chang e i n th e opposit e direction ,  i t  wa s code d a s a n invers e 
lin k fro m A  t o B .  Eac h entr y i n thes e matrice s thu s represente d th e directe d causa l 
coefficien t  fro m th e ro w concep t  t o th e colum n concept .  Fo r  example ,  ther e woul d b e 
thre e entrie s i n th e matri x fo r  th e followin g fragmen t  o f  protocol :  "I f  interes t  rate s 
go up ,  peopl e woul d hav e t o pa y mor e o n thei r  loans ,  s o the y wouldn' t  borro w a s much. " 
The matri x entrie s woul d be :  INTEREST-RATE S t o COST-OF-BORROWING,  +7 ;  COST-OF-BORROWING 
t o CONSUMER-BORROWING,  - 7 ;  an d INTEREST-RATE S t o CONSUMER-BORROWING,  -49 .  When ther e 
was mor e tha n on e entr y fo r  a  cell ,  a  formul a wa s use d t o combin e cel l  entrie s suc h tha t 
the y wer e asymptoti c t o + 1 o r  -1 . 

The statistical methodology was rather complex, and no attempt will be made to 
explai n i t  i n detai l  here .  Othe r  paper s wil l  trea t  tha t  i n som e depth .  Th e tw o primar y 
analytica l  approache s t o th e dat a bot h involve d th e us e o f  principa l  component s facto r 
analysi s o n eac h matrix .  Th e firs t  approac h looke d a t  onl y firs t  principa l  componen t 



fo r  eac h matrix .  Eac h firs t  principa l  componen t  i s a  vecto r  o f  lengt h equa l  t o th e 
number  o f  concept s use d b y th e subjec t  o f  interest .  An d eac h entr y i n tha t  vecto r  i£ i  i . 
good measur e o f  th e aggregat e causa l  importanc e o f  tha t  concep t  i n th e subject' s matrix . 
Thus ,  concept s tha t  appea r  earl y an d ofte n i n causa l  chain s wil l  ten d t o hav e highe r 
loadings ,  a s th e value s ar e called ,  o n th e firs t  principa l  component .  Th e secon d 
techniqu e looke d a t  th e four-dimensiona l  structur e embodie d i n th e loading s o n th e firs t 
fou r  principa l  components .  Loading s o n secon d an d subsequen t  principa l  component s 
reflec t  cluster s o f  causa l  importance ;  fo r  example ,  tw o concept s tha t  ar e bot h causall y 
important ,  bu t  caus e differen t  effects ,  woul d no t  b e distinguishe d o n th e firs t 
principa l  componen t  — bot h woul d hav e hig h loading s — bu t  woul d b e distinguishe d o n 
subsequen t  components .  T o oversimplif y slightly ,  then ,  th e value s o n th e firs t 
principa l  componen t  reflec t  causa l  importance ,  whil e th e value s o n th e firs t  fou r 
principa l  component s reflec t  causa l  structure . 

To look at the extent to which causal importances between subjects (or for the same 
subject ,  betwee n initia l  intervie w an d follow-up )  wer e similar ,  th e loading s o f  th e 
concept s o n th e firs t  principa l  component s wer e correlated .  Th e highe r  th e correlation , 
th e mor e simila r  th e relativ e value s o f  th e loadings .  An d t o loo k a t  similarit y o f 
causa l  structures ,  th e firs t  fou r  principa l  component s fro m on e intervie w wer e 
canonicall y correlate d wit h thos e fro m anothe r  interview .  Canonica l  correlatio n allow s 
th e tw o four-dimensiona l  structure s t o rotat e freel y i n orde r  t o maximiz e fi t  wit h eac h 
other .  Thus ,  th e canonica l  correlatio n i s a  summar y measur e o f  th e exten t  t o whic h th e 
tw o causa l  structure s ar e congruent . 

RESULTS 

Both modes of analysis are relevant to addressing the first question of interest, 
th e consistenc y o f  a  subject' s taci t  theor y ove r  time .  Th e mos t  direc t  an d constraine d 
way o f  lookin g a t  consistenc y ove r  tim e i s t o correlat e th e concep t  loading s fro m a 
subject' s initia l  intervie w wit h thos e fro m th e follow-up ,  fou r  t o eigh t  week s later . 
For  th e firs t  twelv e subjects ,  thes e correlation s range d fro m .1 3 t o .72 .  Th e lowes t 
correlatio n indicate s virtuall y n o consistency .  Thi s subjec t  repeatedl y proteste d 
durin g th e intervie w tha t  sh e "kne w nothin g abou t  economics, "  a n on-lin e introspectio n 
tha t  i s supporte d b y th e data .  Th e nex t  lowes t  correlatio n i s A ^ .  Seve n o f  th e 
remainin g te n ar e .6 0 o r  above . 

In order to put these correlations in some context — after all, it is not 
immediatel y clea r  tha t  a  correlatio n of ,  say ,  .5 5 i s hig h — th e firs t  principa l 
component s o f  al l  24  interview s fo r  th e firs t  twelv e subject s wer e correlated .  O f 
interes t  her e i s th e exten t  t o whic h th e correlation s within-subjec t  ar e highe r  tha n 
thos e between-subjects .  (Not e that ,  i f  ther e ar e a  relativel y smal l  numbe r  o f 
importantl y differen t  taci t  theorie s acros s subjects ,  som e between-subjec t  correlation s 
shoul d b e quit e high. )  O f  th e 27 6 correlations ,  onl y 3 0 wer e .6 0 o r  above ;  o f  thes e 3 0 
correlations ,  seve n wer e within-subject .  Nin e o f  th e 1 2 within-subjec t  correlation s 
wer e i n th e to p 1 5 percen t  o f  th e tota l  numbe r  o f  correlations .  I  tak e thi s t o b e 
stron g evidenc e tha t  taci t  theorie s ar e relativel y stabl e psychologica l  entities . 

Note that concepts which a subject mentioned in one of his interviews but not in 
anothe r  hur t  th e correlation ,  i n tha t  the y hav e zer o loading s whe n no t  mentione d an d 
non-zer o loading s whe n mentioned . 

The subject who will be discussed in detail was the first subject interviewed and 
had a  correlatio n betwee n hi s intervie w an d follow-u p o f  .64 .  A  ver y stric t  criterio n 
of  semanti c agreemen t  wa s use d t o cod e responses .  I f  thi s criterio n i s relaxe d slightl y 
— collapsin g th e term s "investment "  an d "capita l  expenditures, "  whic h seem s ampl y 
justifie d fro m th e ful l  protocol s — th e correlatio n fo r  thi s subjec t  goe s u p t o .76 . 



go down ,  mor e mone y become s availabl e fo r  industr y t o borrow ,  borrowin g increases , 
capita l  expenditure s g o up ,  an d productivit y climbs .  Not e th e absenc e o f  ta x rates , 
disposabl e income ,  th e budge t  deficit ,  an d consume r  spendin g — th e ke y idea s i n 
Keynsia n an d neo-Keynsia n economics .  Thes e d o ente r  int o th e core s o f  othe r  subjects . 

FIGURE 1 : 

SUBJECT 1 CORE, DIRECTED CAUSAL COEFFICIENTS FROM INITIAL INTERVIEW 
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The analyse s o f  individua l  difference s acros s subject s hav e no t  bee n completed .  Base d 
on preliminar y analyses ,  however ,  i t  appear s tha t  ther e wil l  b e a  smal l  se t  o f  thre e t o 
si x o f  basi c cores ,  wit h variations .  Thes e core s ma y wel l  reflec t  stabl e pattern s o f 
individua l  difference s i n causa l  structure s i n th e economi c domain . 

DISCUSSION 

Tacit theories, as operationalized in this research, appear to be legitimate and 
interestin g object s o f  investigation .  Subject s see m t o posses s a  hig h degre e o f 
interna l  conceptua l  organizatio n an d coherenc e i n th e domai n o f  macroeconomics ,  a  domai n 
i n whic h the y ar e non-exper t  an d i n which ,  i n fact ,  the y may wel l  disagre e wit h eac h 
other . 

I t  ma y wel l  b e possibl e t o vie w taci t  theories ,  a s characterize d b y th e conceptua l 
cores ,  a s miniatur e "expectatio n machines, "  whic h coul d the n serv e a s proxie s fo r  th e 
endogenou s measure s o f  expectation s i n economi c model s base d o n rationa l  expectation s 
theory .  Thi s migh t  introduc e stronge r  psychologica l  foundation s int o th e models ,  an d 
woul d als o allo w fo r  a  systemati c treatmen t  o f  individua l  differences ,  generall y 
considere d nois e i n economics .  Suc h application s awai t  furthe r  research ,  bu t  offe r  a 
tantalizin g promis e o f  interdisciplinar y collaboration . 



Anothe r  wa y t o loo k a t  th e consistenc y fro m th e initia l  intervie w t o th e follow-u p 
i s t o loo k a t  th e canonica l  correlatio n o f  th e four-dimensiona l  structur e o f  th e firs t 
fou r  principa l  component s fro m th e intervie w wit h tha t  fro m th e follow-up .  Canonica l 
correlatio n i s a  wa y t o loo k a t  th e similarit y o f  th e underlyin g causa l  structures . 
whil e simpl e correlatio n o f  firs t  principa l  component s look s a t  similarit y i n th e causa l 
importanc e o f  th e se t  o f  concepts .  Fo r  thi s subject ,  th e firs t  canonica l  correlation , 
reduce d fo r  capitalizatio n o n chance ,  wa s .84 .  Thus ,  th e tw o structure s coul d b e 
rotate d int o a  ver y hig h degre e o f  congruence . 

Note that canonical correlation does impose a considerable degree of constraint. 
For  example ,  th e subjec t  wit h th e correlatio n o f  .1 3 o n th e firs t  principa l  component s 
had a n adjuste d firs t  canonica l  correlation ,  usin g th e firs t  fou r  principa l  components , 
of  .24 .  Thi s i s statisticall y non-significant ,  an d i s convergin g evidenc e that ,  indeed , 
she di d no t  hav e a  consisten t  mode l  ove r  time . 

To look at the content of tacit theories, I define the notion of a conceptual core 
of  th e taci t  theory .  Th e cor e contain s thos e concept s wit h th e highes t  loadings ;  thus , 
the y ar e causall y mos t  important .  I n term s o f  th e analyti c procedure s employed ,  th e 

method s o f  cor e extractio n impl y tha t  th e core s ar e wha t  th e subjec t  view s a s drivin g 
th e economy .  I f  th e subjec t  wer e makin g economi c policy ,  an d use d hi s o r  he r  taci t 
theor y t o d o it ,  th e concept s i n th e cor e ar e thos e tha t  th e subjec t  woul d attemp t  t o 
influenc e t o affec t  th e critica l  endogenou s variable s o f  inflatio n an d unemployment . 
The conceptua l  cor e ca n b e compute d o n bot h th e firs t  principa l  component s an d o n th e 
result s o f  th e canonica l  correlations .  Tabl e 1  summarize s th e concept s wit h loading s 
ove r  .2 5 o n th e firs t  principa l  component s o r  th e firs t  canonica l  variat e fo r  th e firs t 
subject .  (Th e loadin g o n th e firs t  canonica l  variat e i s a  summar y measur e o f  th e causa l 
salienc e o f  eac h concep t  i n th e fit-maximizin g rotatio n o f  th e underlyin g four -
dimensiona l  causa l  structure. )  I n thi s table ,  investmen t  an d capita l  expenditure s ar e 
collapsed .  Not e th e exten t  t o whic h th e intervie w an d follow-u p sho w th e sam e cores ; 
not e als o th e degre e t o whic h th e result s o f  th e firs t  principa l  componen t  analysi s an d 
th e canonica l  correlation s agree . 

TABLE 1 : 

LOADINGS OF CONCEPTS IN SUBJECT I's CORE 

FIRST PRINCIPAL FIRST CANONICAL 
COMPONENT VARIAT E 

CONCEPT INTERVIE W FOLLOW-UP INTERVIE W FOLLOW-UP 
Availabl e loa n fund s 

Busines s borrov;in g 

Capita l  expenditure s 

Interes t  rate s 

Persona l  saving s rat e 

Productivit y 

.3 3 

.3 8 

.3 3 

-.4 7 

.2 6 

.2 8 

.3 2 

.2 7 

.5 6 

-.3 2 

.2 6 

.3 6 

.4 3 

.3 9 

.2 7 

-.5 8 

.3 4 

.1 5 

.3 0 

.2 3 

.3 3 

- .  6 1 

.2 0 

.0 8 

I n figur e 1 ,  th e subject' s cor e i s presente d a s a  directe d graph ;  th e number s associate d 
wit h eac h arro w ar e th e directe d causa l  coefficient s betwee n concept s i n th e subject' s 
initia l  interview .  (The y ar e ver y simila r  fo r  th e follow-up ,  a s th e hig h correlation s 
require. )  Th e dat a i n thi s figur e ar e a  subse t  o f  th e dat a inpu t  t o th e extractio n o f 
principa l  components ;  thus ,  the y ar e severa l  statistica l  transformation s prio r  t o th e 
correlation s o f  th e firs t  principa l  component s an d t o th e canonica l  correlations .  The y 
provid e anothe r  vantag e poin t  fo r  lookin g a t  interna l  consistenc y an d conceptua l 
coherence ,  o f  a  mor e qualitativ e sort .  On e ca n ask ,  o f  thi s core ,  doe s i t  mak e economi c 
sense ? I t  does ;  thi s cor e i s ver y clos e t o wha t  orthodo x supply-sid e theor y (i f  thi s i s 
not  a n oxymoron )  specifies .  A s th e persona l  saving s rat e goe s up ,  an d a s interes t  rate s 
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