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W hen peop le an sw er survey quest ion s of the form ``D u ring the pas t m onth , how

m any tim es d id you . . . ? ’ ’ the ir respon se s p rov ide va luable da ta for re se a rche rs and

po licy m ake rs . Y e t th e w a y responden ts p rodu ce th e ir an sw ers to th ese

``b eh av iou ra l f req ue nc y qu es t ion s ’ ’ is n o t w e ll u nd e rs too d . T h is a r tic le

dem onstra tes th at su rv ey re sp ondents can u se an array of d is tinc t es tim a tion

stra teg ies, depend ing on w hat inform a tion is ava ilable in the ir m em ories . T he k ind

of even t info rm a tion tha t people u se is re la ted to factors such as the regula ri ty o f

occu rrence, s im ila r ity o f one ep isode to the next, and frequency . In a study

conduc ted as a te lephone su rv ey, re sp onden ts ’ v erba l reports and re sp onse -tim e

pa tte rn s ind ica te tha t they usua lly an sw er behaviou ral frequency quest ion s by

e ith e r re tr iev ing and co un ting ep isodes , re triev ing o r e s tim a ting ra te s o f

occu rrence, or conve rting a genera l im p ress ion of frequency into a num erica l

quantity . T he th ird st ra tegy shou ld be of pa rticu la r conce rn to survey re se a rchers

be cau se re spo nden ts p rov ide a qu an tita tiv e es tim a te w ithou t any re leva nt

num erical know ledge . T he set of st ra teg ies and the factors tha t in f luence the ir

use a re in teg ra ted in to a statis tica l m ode l th at cou ld help su rv ey p rac titione rs to

im p rove data qua lity and m em ory re se a rchers to b ro aden th eir pe rsp ec tive.
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INTRODUCTION

Peop le estim ate various frequenc ies on an everyday basis. For exam ple, w hen

people seek m edical trea tm en t, they are typically asked to describe the

freq u enc y o f th e ir sy m p to m s. W he n th ey co n sid er m o ving to a ne w

neighbourhood , they m igh t assess how frequen tly they have heard abou t c rim e

in that a rea . W hen they purchase a new produc t, one consideration m igh t be how

often they believe they w ill use the product. T h is a rtic le concerns the w ay people

estim ate the frequency of au tobiographica l events w hen asked abou t the ir

behav iour on survey questionnaires . W e report the resu lts o f a study conduc ted

as a te lepho ne survey in w hich respondents w ere tim ed as they answ ered

questions abou t the frequency of the ir own behav iour. A fte r answ er ing each

question , they described how they arrived a t the ir answ er and then ra ted the

regu larity and sim ilarity o f the target even ts.

So-called behavioural frequency questions are usually of the fo rm ``D uring

the last m onth how m any tim es d id you pay to see a m ovie? ’ ’ w here bo th the

tim e fram e and event category can vary . T he responses to these questions have

w idesp read po litica l and econom ic im plica tions, so there is soc ia l va lue in

understanding how they are form ula ted . For exam ple , the m onth ly unem ploy-

m ent ra tes reported by the U S governm ent a re based , in part, on responses to

behav ioura l frequency questions on federal su rveys. In add ition , the re are good

m ethodo log ica l reasons fo r studying perfo rm ance on this task. It is a re lative ly

fam iliar task fo r m ost people and it is ca rried ou t in natu ra listic settings, w ith

stim uli (autob iograph ica l even ts) tha t have persona l m ean ing, yet answ ering

behav ioura l frequency questions can be studied w ith som e experim en tal con tro l.

T here a re rela tive ly d istinc t bod ies o f lite ra tu re on how people answ er

behav ioura l frequency questions in survey situa tions and how they estim ate

frequency in labora tory tasks. Survey m ethods researchers (e .g . B lair & Burton ,

1987 ; Burton & B lair, 1991; M eans & L oftus, 1991 ; M enon , 1993) have focused

the ir stud ies on the use of tw o response stra teg ies: ep isode enum era tion

(coun ting a ll retrieved instances of the even t ca tegory w ith in the spec ified tim e

period) and ra te-based infe rences (recalling tha t the behav iour happens once a

week and reason ing tha t it m ust, the refo re , have occurred four tim es in the last

m onth). C erta in cond itions prom ote the use of one stra tegy over ano ther and

these have been m anipu la ted experim en tally (e .g . B lair & B urton , 1987). T h is is

essen tia lly , a dua l-stra tegy view in w hich responses a re based on e ithe r coun ts o f

re trieved episodes (enum era tion) o r re trieved rates o f occurrence . In this article

we presen t evidence that peop le use additiona l strategies for answ ering these

questions bu t the im portant poin t is tha t su rvey responden ts a re assum ed to be

capab le of using m ultip le strategies.

In con trast, indiv idua l labora tory stud ies have tended to focus on the use of

ind ividual stra teg ies. For exam ple, T versky and K ahnem an (1973) dem onstrated

tha t peop le use the ease of re trieving instances as a key to frequencyÐ the
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ava ilab ility heuristic . H in tzm an (1988) m ode lled frequency judgem ents as a

com parison of a target item ’ s sim ilarity to exem plars in m em oryÐ a sim ila rity

p rincip le. B arsa lou and Ross (1986) prov ided ev idence that sub jec ts re trieve and

coun t ca tegory instances w hen reporting category frequencyÐ an enum era tion

stra tegy . A lthough m any m em ory researchers have no ted tha t sub jects m ay

estim ate frequency in m ore than one w ay (Begg, M axw ell, M ittere r, & H arris,

1986 ; B ruce , Hockley , & C ra ik , 1991 ; H intzm an , 1976 ; H ow ell, 1973 ; Johnson,

R aye, W ang , & T aylo r, 1979 ; Jon ides & Jones, 1992 ; Jon ides & N aveh-

B en jam in, 1987 ; V oss, V ereb , & B isanz , 1975), the da ta from labora tory studies

poin t p rim arily to the use of ind iv idua l strategies. In a se ries o f labora tory

stud ies tha t a re in m any w ays ana logous to the current su rvey-fo rm at study,

B row n (1995) illustra ted tha t ind ividua l sub jects used m ultip le stra teg ies to

assess the frequency of item s tha t they had recently stud ied . H e used a

co m bination of verba l p ro toco ls and resp onse tim es to d iffe ren tia te the

stra teg ies.

In the curren t article , w e presen t a study of how responden ts answ er

behavioural frequency questions which is in tended to in teg rate and ex tend

find ings from these tw o bod ies of lite ratu re. W e iden tify a range of strateg ies

tha t d iffer in their cond itions of use as w ell as in their underlying processes, and

w e suggest tha t responden ts use w hichever stra tegy is best served by the

ava ilab le info rm ation .

THE MULTIPLE STRATEGY PERSPECTIVE

O ur cen tral idea is tha t people estim ate frequency based on the contents o f their

m em ory or, in the absence of re levan t con tent, the sta te o f their m em ory . In

order to count episodes, they m ust be ab le to retrieve ep isodes; in order to infe r

frequency based on typ ica l rate o f occurrence they m ust be ab le to retrieve rate

info rm ation . W hen they cannot retrieve this type of info rm ation , they m ay be

ab le to use qua lita tive im pressions of frequency, such as ``tha t happened a lo t’ ’ ,

converting the im pression into a num erical estim ate. W hen none of th is

info rm ation is directly ava ilable , peop le can eva lua te the sta te o f the ir m em ory

to derive frequency in fo rm ation . W e term th is m em ory assessm ent. The

ava ilab ility heuristic (Tversky & K ahnem an , 1973) is a good exam ple : T he m ore

d ifficu lt it is to re trieve instances, the less frequen t they are assum ed to be. In

princip le, one can a lm ost a lw ays assess the sta te o f one’ s m em ory, regard less o f

w hether episodes, rates, o r o ther relevan t in fo rm ation can be re trieved .

C onsequen tly , w e view m em ory assessm ent strateg ies as defau lt p rocedures.

Th is v iew im plies that if one cou ld know the va lue of certain variab les, one

cou ld at least ru le ou t the use of certa in strategies. For exam ple , in order to

enum era te ep isodes, one needs to be able to d istingu ish one rem em bered ep isode

from the next. R em em bered ep isodes w ill be rela tive ly d istingu ishable if they

occur on an irregula r schedu le and do no t have sim ilar charac teristics. If one can
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de te rm ine just how distinctive one episode is from another, it w ould be possible

to de term ine w hether an enum era tion strategy is feasib le . W e discuss certain

variab les that have been associa ted w ith event d istinctiveness la ter.

F rom a prac tical v iew point, th is m eans survey researchers m ay be ab le to

de te rm ine w hat strateg ies responden ts are capab le of using and to ru le ou t

others because the necessa ry in form ation is lack ing . T his m ay be usefu l, fo r

exam ple, in eva lua ting response accuracy . A n enum era tion stra tegy is m ore

likely to lead to underreporting than overreporting because peop le a re m ore

likely to forge t ind iv idua l ep isodes than to recall episodes that eithe r did no t

happen or occurred ou tside the relevan t tim e inte rva l (Sudm an & B radburn ,

1974). A m ethodo logical in terven tion that increases reported frequency can be

assum ed to be increasing response accuracy if one can be sure responden ts

are enum era ting . H ow ever, if the ep isodes abou t w hich they are questioned

are not d istinc tive, then enum era tion is un like ly and the assum ptions abou t

accuracy m ay need to be questioned . (N ote, that w e do no t address response

accuracy in th is article bu t concentra te instead on the processes that underlie

frequency estim ates.)

A lthough the m ultip le strategy v iew leads to c lea r p red ic tions abou t w hen

certa in strateg ies w ill no t be used , it is le ss decisive abou t w hen a particu lar

stra tegy w ill be used. T h is is because m ore than one k ind of relevan t

info rm ation m ay be available . For instance , a film enthusiast m igh t know tha t

he or she goes to the m ovies tw ice a week (rate in fo rm ation) and m igh t also

be ab le to recall the nam es and p lots o f the last severa l m ovies a ttended

(ep isode info rm ation); e ither source of in form ation cou ld be sufficient fo r an

estim ate, so the issue is which source responden ts w ill use . Fortunate ly , the re

are a num ber of fac tors know n to affect stra tegy cho ice and the w ay these

fac tors tend to com bine m akes one stra tegy m ore like ly to be used than

ano ther. La ter in the article , w e report a statistica l analysis in w hich w e

exam ined the com bined effec t o f several variab les on the use of particula r

stra teg ies.

Factors That Affect Strategy Use

Several facto rs a re know n to affec t strategy use. B lair and B urton (1987) and

Burton and B lair (1991) po int to the im portance of ac tual frequency in

pred ic ting stra tegy use . They found tha t ep isodes tend to be enum era ted w hen

frequency is low ; that is, w hen there a re re lative ly few ep isodes to reca llÐ

rate in form ation tends to be used when frequency is higher. F requency w as

m anipu lated by e lic iting judgem ents fo r e ithe r one-m onth or six -m onth

refe rence periods, the idea be ing tha t frequency is greate r fo r longer tim e

periods. T hey also found tha t the tim e alloca ted to respond affects stra tegy

selection : m ore tim e led to m ore ep isode enum eration. F inally , question

word ing had a w eak effec t on response stra tegy : ``H ow often . . . ? ’ ’ p roduced
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m ore responses expressed as rates than ``H ow m any tim es . . . ? ’ ’ . In their

d iscussion , the au thors specu la te that the regu lar ity and distinc tiveness of

even ts m ay affect strategy as w ell (B lair & B urton , 1987, p .287 ; B urton &

B lair, 1991 , pp .64±65).

The regu larity w ith w hich even ts occur has subsequen tly been shown to

affect how responden ts p roduce behav ioura l frequencies. M eans and Lo ftus

(1991) found that ac tiv ities tha t p resum ably occur irregula rly , like v isiting the

doc tor for an inju ry, led to frequency judgem ents based on reca lled inc iden ts

m ore than d id activities like v isiting the a lle rg ist, w hich presum ably occur on a

regu lar schedule . They a lso showed tha t sim ilar episodes (m inor m edica l

cond itions) were reca lled less o ften than d istinc tive on es (se rious m edica l

cond itions), although they d id no t show that such ac tivities led responden ts to

use rate know ledge instead of enum era ting ep isodes. T hey d id not m easure

even t regu lar ity o r d istinctiveness, and d id no t look a t bo th variables toge ther.

M enon (1993) has system atically exp lo red the effec ts o f even t regula rity

and sim ila rity on strategy cho ice . In a series o f stud ies, she found tha t even ts

w ere prim arily enum era ted w hen even t instances occurred on an irregula r

basis and w hen sub jec ts considered them to be d istinc tive (low in ra ted

sim ilarity). O ther leve ls of these even t charac teristic s led to increased use of

rate know ledge. M enon ’ s perspec tive d iffers from our ow n in tha t she adop ts

a st ric t du a l st ra teg y v ie w Ð resp on den ts e i th e r en um era te o r use ra te

info rm ation , bu t there is no ro le fo r non-num erical stra teg ies such as those

tha t involve general im pressions or m em ory assessm ent. H owever, like M enon

(1993), w e give considerab le w eight to the ro le of regu lar ity and sim ilarity in

stra tegy cho ice .

Predictions

The m ultiple stra tegy perspective leads to severa l p red ictions. First, the

regu larity w ith which instances of an event occur w ill be rela ted to the use of

rate -based strateg ies and (ind irectly) to the use of enum era tion-based stra teg ies.

W e assum e tha t peop le a re likely to acqu ire ra te info rm ation w hen even ts occur

on a rela tively regu lar schedu le . If som eone perfo rm s a certa in ac tiv ity every

Thursday from 2:00 to 3:30 , it is likely the person w ould becom e aw are of th is.

In contras t, it is unlike ly som eone w ould have w eek ly ra te info rm ation ava ilable

for an even t that m ay occur severa l tim es in one w eek , and then not again fo r

several w eeks. W e predic t, the refo re, tha t strateg ies based on rate info rm ation

w ill be used m ore often for regu larly occurring than fo r irregu la rly occurring

even ts.

Second , regu larity shou ld reduce the accessib ility of even t instances. T his is

because a regu la rly occurring event has iden tical tem pora l charac teristic s each

tim e it takes p lace, so peop le m ay poorly encode the separa te episodes. In o ther

w ords, all e lse being equa l, instances of regu larly occurring events shou ld be
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m ore sim ila r to one ano ther than instances of irregu larly occurring even ts. In

turn , th is im plies tha t instances of regula rly occurring events shou ld be m ore

difficu lt to re trieve than instances of irregu larly occurring events, and hence less

likely to evoke enum eration . T hus, there a re tw o reasons for p red icting tha t rate -

based responses w ill be m ore com m on for regu larly occurring even ts: such

events p rom ote the encod ing of rate info rm ation and the decon tex tua lisa tion of

ind ividual even ts.

A num ber of au tob iograph ica l m em ory stud ies (e .g . B arclay & W ellm an ,

1986 ; B rew er, 1988 ; L in ton , 1982 ; N eisse r, 1986 ; W agenaar, 1986) have

dem onstrated tha t even ts judged to be sim ila r to m any o thers a re hard to recall

and recognise . H igh ly sim ila r ep isodes lead people to represen t com m on

fea tures of those ep isodes, but not fea tures tha t d istingu ish one from the nex t

(N eisser , 1981 ; S trube , 19 87). T here fo re, our seco nd pred ic tion is tha t

enum eration shou ld be rare w hen instances of a targe t ac tiv ity c losely resem ble

one ano ther, and should be used m ore often as the ep isodes becom e m ore

distinc tive and hence are easie r to re trieve.

O ur th ird pred iction concerns the tim es to answ er a frequency question . In

the curren t study , response tim es are used as a m eans of corrobora ting the

sub jects’ re trospective stra tegy reports. W e assum e tha t it takes a fixed

am ount o f tim e to re trieve one ep isode , so that the m ore episodes re trieved

the longer the response tim e (B ousfield , Sedgew ick , & Cohen , 1954 ; B row n,

1995). In con trast, w e assum e tha t peop le assoc iate rate know ledge w ith

particu lar event ca tegories and (as a resu lt) it is direc tly retrievab le . It shou ld

take no m ore tim e to re trieve a rate o f once a day than of once a m onth , all

else be ing equa l. O ur th ird pred ic tion , there fo re , is tha t response tim es shou ld

increase w ith estim ated frequency w hen respondents enum erate ep isodes, bu t

the re shou ld be no re la tion be tw een response tim e and estim ated frequency

when they use a ra te. S im ilarly , there is no reason, a priori, w hy response

tim es sho u ld be re la ted to est im ated frequ enc y w hen respo nde n ts use

heuristic s like ava ilab ility.

In sum m ary , w e are pred ic ting tha t enum era tion w ill be rela tive ly com m on

when even t instances are distinc tive and occur a t irregu lar in tervals, and tha t

ra te-based resp onses w ill be prevalen t w hen the even ts occur a t regula r in terva ls.

W e are also predic ting that response tim es w ill increase w ith reported frequency

when people enum era te , and that they w ill no t when people rely on ra te-based

stra teg ies. N ote tha t, a lthough w e assum e tha t responden ts have m ultiple

stra teg ies available to them , w e have focused our predic tions on enum era tion

and ra te-based stra teg ies. T here is little em pirical ev idence abou t w ha t o ther

stra teg ies responden ts m ight use to answ er frequency questions on surveys. In

light o f th is, our study has an exp lora tory charac ter to it as w ell. W e designed the

study to iden tify these add itional strategies and to exam ine w hich fac to rs

(am ong sim ilarity , regu larity , reported frequency , and response tim e) are rela ted

to the ir use .
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METHOD

Design

The study w as conduc ted as a telephone survey. Three experienced interv iew ers

asked 106 responden ts to estim ate the frequency of 10 autob iograph ica l even ts

and to ra te the regu lar ity and sim ilarity o f those even ts.
1

T he responden ts w ere

con tac ted from a sam ple of 250 telephone num bers. These num bers w ere

random ly draw n from a na tiona lly represen ta tive sam ple , based on rural and

m etropo litan areas of the U nited S tates and stra tified by C ensus reg ion and

popu lation. If potential responden ts declined to partic ipa te, in terv iewers d id no t

attem pt to persuade them to take part. E ach interv iew w as audio taped w ith the

responden t’ s consen t.

Procedure

The respondents w ere presen ted w ith four tasks. F irst they w ere asked to answ er

10 behavioural frequency questions (see Tab le 1). T hey w ere to ld to think

silen tly befo re answ er ing , and to take as m uch tim e as they needed, bu t to

respond as soon as they had m ade up the ir m ind . Second , a fter answ ering each

question , the responden ts w ere asked to exp lain how they cam e up w ith the

answ er; tha t is, they were asked for a retrospec tive protoco l (E ricsson & Sim on,

1993).
2

The inte rv iew ers occasiona lly probed if they felt the pro toco l w as no t

info rm ative .

In the th ird task , the inte rv iew ers presen ted the 10 events in the T able 1

questions and asked respondents to rate the regula rity of each on a 4-po int sca le.

R esponden ts w ere to ld that if they engaged in an even t on a rou tine schedule it

w as V ery R egular (4); if they never engaged in it on a routine schedu le it w as

V ery Irregu lar (1 ). The in term ed iate response op tions were Somew hat R egu lar

(3) and Som ew hat Irregu lar (2). The respondents were exp lic itly instructed no t

to confuse (in )frequen t even ts w ith (ir)regu lar even ts. T he fourth task requ ired

responden ts to judge the sim ilarity o f the events on a 4-po in t scale. T hey w ere

told that if their experiences were v irtua lly the sam e each tim e they engaged in a

behaviour then they shou ld rate it V ery S im ilar (4); if each encoun ter w ith the

even t seem ed like a to tally un ique experience, then it shou ld rece ive a V ery

D ifferen t (1 ) ra ting . For sim ila rity ra tings be tween these ex trem e va lues

responden ts w ere g iven the op tion of Som ew hat S im ilar (3) and Som ew hat

1
T he even t c a tego rie s w e re ch osen to va ry in the s im ilari ty an d re g u la rity o f th e ir in d iv idu a l

in s tance s on in tu itive g rou nd s ; h ow ev er, th is w a s n o t sy s tem a tica lly con tro lle d o r ev a lu a ted , and is

no t d iscussed fu rthe r.
2

W e colle c ted ret ro sp ec tive a s o pp osed to co ncu rre n t p ro toco ls in o rd er to o b ta in s tra teg y rep o rts

th a t d id n o t a ffe c t th e tim e of th e re sp o nse in th e firs t ta sk . A lth ou gh re tro sp ec tiv e p ro to co ls ca n be a

le ss d ire c t m ea sure o f m enta l p roc e ss , they do n ot in te rfe re w ith the prim ar y ta sk a s con curr en t th ink -

a lo ud m etho d s c an (S cho o le r, O hlsso n , & B roo k s, 1 9 93 ).
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Differen t (2 ). W e se ttled on the num ber of po ints and the particu la r verba l labe ls

for bo th the regu larity and sim ila rity sca les a fte r p ilot testing the rating tasks.

T h is approach to assigning sim ilarity and regu larity ra tings to stim ulus even ts

diffe rs from others in the litera ture . In particu lar, M enon (1993) collec ted ra tings

from independen t judges and estab lished a se t of stim uli that w ere rated e ithe r

high on both regu lar ity and sim ila rity, low on both , o r h igh on one and low on

the o ther. A particu lar even t w as then considered fixed in these charac teristic s

for all responden ts. T h is w as effec tive under M enon ’ s approach in part because

her stim ulus even ts w ere relatively fine-g rained (e.g . snack ing, w ash ing one ’ s

ha ir) and her sub jec ts w ere of re lative ly un iform dem ograph ics (undergraduate

stu den ts ). O ur stim ulu s e ven ts w ere so m ew hat m o re com p lica ted (e .g .

pe rfo rm ing a transac tion w ith a te lle r in a bank), and our responden ts m ore

diverse dem ograph ica lly (a stra tified , na tiona l sam ple). Th is m eans that in our

sam ple , tw o d ifferen t responden ts m ight experience even ts qu ite d iffe ren tly .

C onsider a soc ial security rec ipien t w ho deposits her cheque at the bank each

m onth when it arrives and inte rac ts w ith the sam e teller each tim e . Th is even t

would be quite regu lar and sim ilar. In con trast, a busy professiona l w hose sa lary

is direc tly deposited and w hose transactions are prim arily w ith an au tom ated

te ller m ach ine, w ould be like ly to in teract w ith a hum an te ller irregu larly

(a lthough each inte rac tion m ay be sim ilar to the nex t). U nder our approach, an

event’ s regu lar ity and sim ilarity w ere based on w ith in -sub jec t judgem ents. Th is

m eant tha t one respondent cou ld judge an even t to be V ery R egu lar and ano ther

responden t could ra te the sam e even t V ery Irregu lar , and subsequen t analyses

cou ld take into accoun t such ind ividua l d ifferences. For th is reason, average

regu larity and sim ilarity ra tings a re no t particu larly im portan t in our analyses.

T hree d ifferen t random orders o f the events were genera ted fo r each

responden t, one fo r e lic iting the frequency reports and retrospec tive protoco ls,

one fo r the regula rity ra ting task , and one fo r the sim ila rity ra ting task. A sing le

TABLE 1
Stimulus Questions

D ur ing th e la s t m o nth , h ow m any tim es d id yo u . . .

1 . c on d uc t a tra n sa c tio n w ith an A u to m a ted T e lle r M ach in e?

2 . pe rf o rm a tra n sac t ion w ith a te lle r in a b ank ?

3 . sho p in a g roce ry sto re ?

4 . sho p in a d epa rtm en t s to re ?

5 . pu rc h a se ga s fo r y ou r ca r?

6 . pay to hav e yo u r ca r re p a ire d ?

7 . re c e iv e su bsc rip tion m ag az in e s b y m a il?

8 . re c e iv e c a ta lo g ue s by m a il?

9 . e a t ic e c re am ?

1 0 . e a t sp icy fo od ?
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refe rence period of one m onth w as used for the frequency questions. O ur p ilo t

study ind ica ted tha t respondents found it d isrup tive to sh ift refe rence periods

betw een questions and tha t ze ro responses w ere rela tive in frequen t ac ross the

even ts fo r th is tim e fram e.

R esponse Coding. The au thors listened to a subset o f taped interv iews and

deve loped a pre lim inary taxonom y for the response strategies that were ev iden t

in the protoco ls. Tw o groups of tw o coders then classified the com plete se t o f

p ro toco ls, reach ing each cod ing dec ision by consensus w ith in a group , and

expand ing the coding taxonom y as needed . B ecause the groups consisten tly

d isagreed on how to code one even t (receiv ing subscription m agaz ines) it w as

elim ina ted from further analysis. In a first pass at cod ing the protoco ls, the in ter-

g roup reliability fo r the n ine rem aining item s w as .75 . A ll disc repanc ies w ere

then reso lved through discussion be tw een the groups so tha t subsequen t ana lyses

w ere based on com ple te agreem ent. T he fina l se t o f stra teg ies is p resented in

Tab le 2 .

R esponse T im es. T he dura tion of each taped response w as m easured from

com ple tion of the question by the in terv iew er to in itiation of the spoken

frequency by the responden t. Re sponse tim es inc luded the durations of

ex traneous speech prio r to the ac tual frequency , fo r exam ple , qua lifiers such

as ``I ’ d say abou t . . .’ ’ and verba lisa tions of responden ts’ th ink ing , such as

``W ell I do it tw ice a w eek, so . . .’ ’ . The durations w ere m easured by bo th

groups of coders. A s the ir m easurem ents w ere h igh ly correlated (r = .97, P < .01,

n = 950), only one se t of tim es w as fu rthe r analysed . A bou t 9% of these

TABLE 2
Major Response Categories and Percentage of Observations

R espo nse S tra teg y P e rc en tag e o f O b se rva tio ns

N o n -ze ro R e spo n se s

1 . E p isod e E nu m e ra tio n 27

2 . R a te R e trie v a l 15

3 . R a te E s tim a t io n 12

4 . R a te an d A dju s tm en t 9

5 . G en e ra l Im pre ss ion 18

6 . U n co dab le 18

n = 6 60

Z ero R e sp on se s

7 . A t tem p ted E n u m era tion 15

8 . R a te R e trie v a l 80

9 . U n co dab le 5

n = 2 65
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observations were exc luded because responden ts asked for c larifica tion or were

disrup ted befo re respond ing .

RESULTS AND DISCUSSION

The overa ll response ra te was 42% w hich is som ew hat low for m ost su rveys.

How ever, the research procedure could have been at least partially responsib le :

14% of those con tacted w ere w illing to be in terv iew ed bu t no t w illing to be tape

recorded .
3

It is possib le tha t som e of those peop le w ho w ere con tac ted bu t

dec lined to participate cou ld have been persuaded to take part; how ever, to

reduce interv iew tim e and assoc iated cost, the in terv iewers w ere instruc ted no t

to engage in such ``conversion ’ ’ ac tiv itie s.

Response Strategies

Response stra teg ies w ere classified separa tely fo r frequency reports o f ze ro

(26% ) and a ll o ther va lues (74% ). L ook ing first a t the non-zero responses, 18%

of the protoco ls w ere uncodab le . A total o f 96% of the rem ain ing data w as

assigned to one of five response stra tegy ca tegories: episode enum eration , rate

re trieva l, ra te estim ation , rate and ad justm ent, general im pression . To a certain

ex tent, a ll but ep isode enum era tion re ly on in fo rm ation abou t the genera l even t

ca tegory, rather than ind ividual episodes, and so m igh t be reduced to a sing le

ra te strategyÐ and this is w ha t is typ ica lly done (e .g . B urton & B lair, 1991 ;

Hubbard , 1992). H owever, the protoco ls suggested that the underly ing processes

were different, so the five d istinc tions w ere m ainta ined . The rem ain ing 4% of

the codab le pro toco ls w ere assigned to the ca tegory of item enum era tion (in

particu lar, listing the ca ta logues typically rece ived in answering the cata logue

question). These are no t consid ered further because they w ere rare and diverged

from the phenom enon of in terest in tha t respondents w ere no t concerned with

events bu t ra the r w ith item s.

B ased on repor ts in the litera ture , w e expec ted ev idence in the pro toco ls o f

bo th episode enum era tion and of som e kind of rate strategies, and bo th were

observed : 27% of the pro toco ls w ere coded as ep isode enum era tion and 36%

were coded as som e type of ra te-based stra tegy . A n exam ple of an ep isode

enum eration protoco l, in response to the question abou t gas purchases, is

``T hree . Today and . . . abou t ten days ago on a job . . . and one other tim e when I

was practica lly em pty .’ ’ W e subdiv ided the ra te-based responses in to rate

re trieva l (15% ), ra te estim ation (12% ), and rate and ad justm en t (9% ). B y rate

3
T h e k in d o f re sp on se-t im e m e th o do log y p rom o ted by B assi li (19 9 3 ; B a ssi li & F le tch e r, 1 9 91 )

w ou ld be of so m e h e lp un d er the se c irc um stance s b ec au se it tim e s te lep h on e re sp on ses ``li ve ’ ’ a s

op po sed to m ea sur in g re corded r esp on se s . H o w eve r, o u r pro cedu re in vo lv ed co d ing re tro spec tiv e

st ra teg y re p ort s w hich re qu ir es a p e rm anen t re cord o f th e re po rt. F or th is re a son w e tap e re co rd ed th e

in te rv iew s.
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retrieval w e are refe rring to rate info rm ation sto red som e tim e prio r to the

inte rv iew , e .g . ``Four. I go grocery shopp ing on Fridays.’ ’ R a te estim ation refe rs

to those observa tions fo r w hich responden ts com pute ra te in fo rm ationÐ as

opposed to re trieving itÐ w hile answ ering the question. A ra te estim ation

protoco l re ferred to the resp onden t’ s know ledge tha t the even t occurred

regu larly bu t w ith an uncerta in frequency , tha t frequency w as som ehow

construc ted in the response process. An exam ple , in response to the au tom ated

teller m ach ine question, is ``E igh t . . . L ast w eek I wen t tw ice so . . . in the last

m onth that w ould be eigh t.’ ’

Responden ts were considered to use the rate and ad justm en t strategy when

they relied on rate info rm ation (we d id no t d istingu ish betw een retrieved and

estim ated rates fo r th is stra tegy) and adjusted up or dow n to accoun t fo r

excep tions to the rate . A n exam ple from the q uestion abou t grocery shopp ing is:

``E igh t . . . Once a w eek , regu larly , and four m ore tim es for . . . spon taneous

item s.’ ’

In add ition to ep isode enum era tion and the severa l ra te-based stra teg ies, w e

observed evidence in 18% of the pro toco ls tha t responden ts re lied on genera l

im pressions. The key charac teristic o f general im pression reports is tha t

responden ts use a coarse sense of m agn itude to infe r a spec ific frequency . Th is

w as usually ind icated by so-ca lled vague quan tifie rs (W righ t, G aske ll, &

O ’ M uircheartaigh , 1994)Ð m agnitude term s tha t have quan tita tive im plica tions

but a re no t exp lic itly num erical, fo r exam p le ``a ll the tim e’ ’ , o r ``a lo t’ ’ .

C onsider the fo llow ing report in response to the question abou t bank teller

transac tions. ``E igh t . . . W e ’ re in the process of buying a house so I’ ve been

going there a lot .’ ’ T h is stra tegy is fundam entally differen t from enum era tion

(and its variants) and ra te-based respond ing (and its varian ts) in tha t responden ts

w ho lack any num erical frequency in form ation can prov ide a num erica l

response by converting their im pressions of frequency to a num ber.

Turn ing now to the zero responses, 26% of all repor ted frequenc ies w ere

zero . O f these , 5% w ere uncodab le. The pro toco ls for the rem aining 21% of

the responses ind icated tha t responden ts use tw o stra teg ies to determ ine tha t

tha t they have no t engaged in an ac tiv ity over a g iven tim e fram e. In

particu lar, the pro toco ls con ta ined ev idence of a ttem pted enum era tion and rate

re tr ieva l. P ro toco ls w ere coded for attem pted enum era tion if the re w as

ev idence tha t a m em ory search fa iled to loca te any ep isodes w ithin the tim e

period . For exam ple , a p rotoco l p rovided in response to the ice cream

question w as, ``Zero . . . T ry ing to rem em ber if m y w ife had bough t any this

m onth . She hasn ’ t.’ ’ These w ere apparen t for 15% of zero responses. For

80% of zero responses, responden ts indicated tha t they never engage in the

ac tiv ity or sim ply knew they had not done so in the prev ious m onth . T hese

pro toco ls were coded for ra te re trieva l. For exam ple , in answering the

question about AT M activ ity , one respondent repor ted ``N one . . . I don ’ t use

them .’ ’
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Regularity and Similarity Ratings

Consisten t w ith findings reported by M enon (1993), regu larity and sim ila rity

had clear effects on the cho ice of response stra tegy. M ean regu lar ity and

sim ilarity ra tings fo r the m ajo r response stra teg ies are presen ted in Tab le 3 .

Look ing first at non-zero responses , regula rity varied w ith the five response

stra teg ies, F (4 ,424) = 17 .41 , P < .01 , M SE = 12 .85 .
4

W hen responden ts enum er-

ated ep isod es, they judged even ts to be less regu lar than w hen they re trieved

ra tes, F (1 ,424) = 54 .85, P < .01 , M SE = 40 .49 , confirm ing our first p red iction .

M oreover, regu larity ra tings on tria ls exhib iting ep isode enum eration w ere low er

than fo r a ll o the r strategies, F (1 ,424) = 62 .58, P < .01 , M SE = 46 .20 , by a ScheffeÂ

test. Th is last e ffect underscores the idea that even ts a re enum era ted prim arily

when they occur on an irregu lar basis. F ina lly , frequency reports re lied on

genera l im pressions w hen even ts w ere less regula r than fo r the three strategies

invo lving ra tes, F (1,424) = 13 .54 , P < .01 , by a ScheffeÂtest. It seem s, the refo re ,

tha t like enum eration , genera l im pressions are used in the absence of rate

info rm ation . H ow ever, as is described in the next section, the frequency

conditions under w hich enum eration and general im pressions are used are

diffe ren t.

S im ila rity show ed m uch the sam e pattern as regu larity. O vera ll, sim ila rity

varied w ith response stra tegy, F (4 ,423) = 4 .39 , P < .01 , M SE = 3 .04 . In particu lar,

sim ilarity ratings fo r ep isode enum eration w ere low er than fo r ra te retrieva l,

4
A ll A N O V A re su lts re p ort ed h e re a re ba sed o n m od e ls tha t in c lu de a sub jec t te rm and an i tem

te rm as c la ss ifie d va ria b le s . T h e su b je ct te rm is in c lu ded to a ccou n t fo r re p ea ted m easu re s e ffe c ts and

th e i tem term is in c lud ed to ac co un t fo r i tem e ffe c ts . A ll co n t ra sts re po rte d o n th e b a s is o f A N O V A

are p lan n ed un le ss o the rw ise no ted .

TABLE 3
Mean Regularity and Similarity Ratings for the Major Response Strategies

R espo n se S tra tegy R egu la r ity* S im i la r ity* *

N o n -zero R e sp on ses

1 . E p isod e E n um e ra tio n 2 .3 9 2 .86

2 . R a te R e tri e va l 3 .6 6 3 .54

3 . R a te E s tim a tion 3 .4 3 3 .31

4 . R a te and A djus tm en t 3 .6 5 3 .43

5 . G en e ra l Im p re ss io n 2 .9 1 3 .11

Z ero R esp on se s

6 . A ttem p ted E n u m e rat io n 1 .8 5 2 .46

7 . R a te R e tri e va l 1 .4 0 2 .16

* 1 = ve ry irr eg u la r, 4 = v e ry re gu la r

* * 1 = ve ry d iffe re n t, 4 = v e ry s im ila r
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F (1 ,4 23) = 1 2 .54 , P < .0 1 , M SE = 8 .70 , con firm ing the secon d pred ic t ion .

S im ilarity ra tings w ere low er fo r ep isode enum era tion than fo r all o f the o ther

stra teg ies, F (1 ,423) = 16.42, P < .01, M SE = 11.39, by a ScheffeÂtest, consisten t

w ith the idea that enum era tion is used prim arily w hen episodes are qu ite

d issim ila r and , consequen tly , d ifferen tiated in ep isod ic m em ory .

Both event charac teristic s varied w ith the stra teg ies observed fo r ze ro

responses. E ven ts w ere judged less regula r fo r ra te re trieva l than for attem pted

enum era tion , F (1 ,144) = 5 .25 , P < .05 , M SE = 2 .48 , though bo th m ean ra tings are

very low (1.40 and 1 .85 , respectively ). K now ing tha t the event o f in terest has no t

occurred in the re ference period , responden ts m ay w ell be m apping the ir be lie f

tha t the even t could happen in a g iven m onth onto the regu la rity ra ting sca le . B y

this v iew , the m ore p lausib le it is that an even t m igh t occur, the m ore regu larly it

is judged to occur. S im ilarity ra tings a re low in genera l, but low er fo r rate

retrieval (2.16) than fo r a ttem pted enum eration (2 .46), F (1 ,141) = 4 .39 , P < .05,

M SE = 3 .04 . O ne exp lana tion is that respondents treat the low end of the

sim ilarity sca le as a ``un iqueness’ ’ sca le where low er values are m ore un ique :

even ts that a re know n never to occur would be ex trem ely un ique (low sim ilarity )

if they w ere som ehow to occur, and even ts that can p lausib ly occur w ould share

som e charac teristic s when they do in fac t take p lace, m ak ing them less un ique

(higher sim ilarity).

Regula rity and sim ilarity were correla ted across the en tire data set; tha t is fo r

both non-zero and zero responses (r = .48 , P < .01 , n = 936). A lthough one can

im agine scenarios in w hich regu larity and sim ilarity a re independen t, their

co rrela tion is consistent w ith our earlier con ten tion that even ts that occur on a

regu lar schedule a re experienced m uch the sam e from one ep isode to the next:

even if they diffe r in all o ther characteristics, each occurrence of a regu la rly

occurring even t is tem porally sim ila r to the nex t.

Frequency

A nother fac tor tha t has been shown to affec t w hich estim ation strateg ies

responden ts choose is the approx im ate level of an even t’ s frequency . In

particu lar, sub jec ts a re m ore like ly to enum era te low -frequency than h igh-

frequency even ts in arriving a t frequency reports, p resu m ably because the effo rt

o f re triev ing ind iv idua l ep isodes increases w ith the num ber of ep isodes (B la ir &

B urton , 1987 ; Burton & B lair, 1991; M eans & L oftus, 1991). Th is is rep licated

in the current study. M ean frequenc ies and tim es for five stra teg ies are presented

in T able 4 . O vera ll, frequenc ies vary w ith stra tegy , F (4 ,425) = 10 .99 , P < .01,

M SE = 1153 .09 . In addition , frequency for ep isode enum era tion is low er than fo r

ra te re trieval, F (1 ,425 ) = 16 .27 , P < .01 , M SE = 1707 .40 and for all o the r

stra teg ies, F (1 ,425) = 41.18, P < .01, M SE = 4321 .43 , by a ScheffeÂtest.

The observa tion that responden ts p rim arily enum era te low -frequency even ts

(2.3 occurrences per m onth on average) m ay w ell be re la ted to the presence of
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con tex tua l info rm ation for these even ts. In order to re trieve even ts, the re m ust be

som e inform ation to d istingu ish one even t from another. C on tex t can p lay

exactly such a d istingu ish ing ro le. Because of the ir repetition , h igh-frequency

events m ay becom e decon tex tua lised (B ahrick & K aris, 1982 ; L in ton , 1982 ;

S trube, 1987) and so canno t easily be retrieved .

R espondents used genera l im pressions to report the highest average estim ates

(12 .3 occurrences per m onth). T his is consisten t w ith a find ing by B ruce (B ruce

& Reed, 1988 ; B ruce & V an Pelt, 1989) concern ing estim ates o f even t

frequency on a b icyc le trip . The re la tionsh ip betw een genera l im pressions and

h igh frequency estim a tes can be exp lained if we assum e tha t repeated

occurrences a llow responden ts to d irectly , a lbe it im precise ly , encode the fac t

tha t particu lar ep isodes are frequen t. For exam ple , the frequency stored fo r a

repeated event m igh t be ``a lot’ ’ . In frequently occurring even ts w ould be less

likely to lead to the im pression tha t the behav iour is ra re, because there is sim ply

less opportun ity to form this im pression . B ecause responden ts do no t have

prec ise ra te in form ation available w hen they use a genera l im pression stra tegy

(these even ts rece ive the second lowest regu larity ratings), a ll they can do is

convert the ir im pression tha t frequency is h igh to a re lative ly large num ber.

F igure 1 presents the percen tages of d ifferent frequency responses fo r ep isode

enum eration, ra te re trieval, rate estim ation, and general im pression stra teg ies.

The prim ary thing to notice is the peaks: w hen responden ts enum era ted ep isodes

(F ig . 1a) their estim ates w ere usua lly sm all w ith the num ber of la rger estim ates

dropping off qu ick ly . The peaks for ra te re trieva l (F ig . 1b) and rate estim ation

(Fig . 1d) stra teg ies p rim arily re flect weekly activity : The peaks a t four, eight,

and tw elve (over the tw o stra teg ies) suggest tha t responden ts had access to

week ly ra te in form ation and then m ultip lied these w eek ly ra tes by four (the

num ber of w eeks in a m onth) . A lthough rate re trieval and rate estim ation bo th

TABLE 4
Mean Frequency and Response Times for the Major

Response Strategies

R esp o nse S tra teg y F req uency T im e (in se co n ds)

N o n-ze ro R e spo nse s

1 . E piso d e E nu m e ra tio n 2 .3 4 .5 2

2 . R a te R et rie v a l 7 .8 4 .3 6

3 . R a te E s tim a tion 1 1 .1 7 .2 8

4 . R a te an d A d ju s tm ent 1 1 .9 6 .6 7

5 . G en e ra l Im pre ss io n 1 2 .3 6 .1 7

Zero R e sp on ses

6 . A t tem pted E n um e ra tion 0 3 .8 7

7 . R a te R et rie v a l 0 1 .5 8
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sho w e v id e nc e o f co n v er tin g w e ek ly in fo rm at io n to m on th ly f igu res ,

responden ts’ ve rba l pro toco ls suggest that the underly ing ra tes have d iffe ren t

orig ins fo r these tw o strategies. R e trieved ra tes a re so nam ed because they

appear to be stored ; estim ated rates appear to be the resu lt o f partia l

enum eration. Th is distinc tion is fu rthe r supported by the reac tion tim e data

presented in the nex t sec tion .

W hen responden ts answ ered on the basis of their general im pressions (F ig .

1c) their estim ates w ere often d ivisib le by five . T his has the appearance of

rounding (H uttenlocher, H edges, & B radburn, 1990). It w ou ld m ake sense fo r

responden ts using the genera l im pression stra tegy to produce rounded estim ates

because they need to convert the ir im pressions, which are qualitative , in to

num bers; one way to do this is to report a p roto typ ica l quan tity fo r the available

verbal descrip tion , fo r exam ple , quan tify ing an im pression of ``pre tty often ’ ’ a s

``10 ’ ’ . In th is dom ain (as in m any o thers) such proto typ ica l va lues tend to be

div isib le by five . One reason tha t a responden t w ould m ap an im pression to such

a value is tha t he or she is p robab ly m ore like ly to think of a pro totyp ical than a

non-proto typ ical quan tity . M oreover to prov ide a non-proto typ ica l quan tity , say

11 , would im ply a level o f p rec ision tha t a p ro to typ ica l va lue w ould no t

necessa rily convey ; because the conversion from an im pression to a num ber is

inheren tly im prec ise , respondents m ay be m ore inclined to report the rounded

va lue.

Response Times

Not on ly do frequency reports vary w ith response strategies, bu t they are rela ted

to response tim es in d ifferent w ays fo r the various stra teg ies. R esponse tim es

have been exam ined in behavioural frequency studies in re lation to accuracy

(B urton & Bla ir, 1991) and as an ind ica tor o f effo rt (M enon , 1993). In the

current study, response tim es prov ide de tail abou t how the d iffe ren t stra tegies

are execu ted. In particula r, w e pred ic ted that as frequency reports based on

enum eration increase , the latenc ies for those repor ts shou ld increase, bu t

frequency and tim e shou ld no t be assoc iated fo r ra te-based reports.

A s predic ted , the tim e to report a frequency using this stra tegy increases w ith

the size of the frequency (r
2

= .25, P < .01). A lso as pred ic ted , there is no

re lationsh ip be tw een response tim e and frequency when responden ts answ ered

by re triev ing a rate . R egression equa tions, in w hich response tim e is a function

of estim ated ra te, a re presented fo r five stra teg ies in T ab le 5 . The d ifferences

be tween the func tions for these two strateg ies ind ica te that, for enum era tion , a

no ticeable am ount o f tim e is assoc iated w ith the re trieva l of each add itiona l

ep isode (abou t .84 seconds, using the slope of the regression equation fo r

enum eration as an estim ate ), bu t fo r rate re trieva l, tim e does no t change w ith the

size of ra tes; the invariance of tim e w ith frequency for ra te-based responses

sugges ts that access to ra te info rm ation requires a fixed num ber of m ental
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operationsÐ presum ably a single retrieval. T here w as a lso no re lationsh ip

betw een response tim e and the m agnitude of the reported frequenc ies when

responden ts used the ir general im pressions. C lea rly , general im pressions are no t

based on en um era tion . T he patte rn fo r th is stra tegy cou ld indica te tha t

im pressions are retrieved fully form ed . A lterna tive ly , it cou ld suggest tha t the

resu lt o f assessing one’ s m em ory is a general im pression . W e cannot d istingu ish

betw een these in terp reta tions on the basis o f the curren t da ta .

W hen responden ts based the ir estim ates on ra te estim ation , the ir response

tim e increased w ith the size of the estim ates (r
2

= .14, P < .01) although the

rela tionship does no t appear to be as strong as it is for ep isode enum eration (the

slope of the regression equation is .15). M edian response tim es (fo r non-zero

responses) a re p lotted aga inst reported frequency for ep isode enum era tion and

rate estim ation in F ig . 2 . If the re w ere less than five observations fo r a particu lar

frequency , tha t va lue w as om itted from the p lot. B oth curves show a linear

rela tionship betw een tim e and frequency , although the curve fo r rate estim ation

is c lea rly sha llow er than the curve for enum eration . O ne exp lana tion for a slope

of in term ed iate steepness is tha t ra tes a re estim ated by enum era ting episodes fo r

a portion of the re ference period , for exam ple a w eek ; the respondent then

genera lises to the com ple te tim e period m uch as w ould be the case w ith rate

retrieval. It is the ex trapo lation part of the stra tegy tha t w ould w eaken the

rela tionship be tw een frequency and tim e re la tive to tha t observed for pure

enum era tion , because it is possib le fo r a sing le m ental operation (p resum ably

m ultip lica tion) to produce a re la tive ly la rge frequency report.

N o re lationsh ip betw een frequency and tim e is eviden t for ra te and

ad justm en t. T here fore , rate and ad justm en t m ay resem ble ra te retrieval m ore

than ra te estim ation (w here there w as a positive relationship be tw een tim e and

frequency). In bo th ra te and ad justm en t and ra te re trieva l, the inform ation on

w hich responden ts base the ir estim ates is know n to them a priori and is no t

estim ated through partia l enum eration . H ow ever, because responses based on

rate and adjustm ent w ere genera lly slow er than those based on ra te retrieval,

ad justing the ra te seem s to requ ire ex tra tim e . T h is suggestion is strengthened by

TABLE 5
Regression Equations for Response Time as a Function of Estimated Frequency

R esp o nse S tra teg y E qu a tio n r
2

P

E p iso de E n u m era tion t im e = 2 .6 4 + .8 4 (re po rte d fre q uen cy) .25 < .0 00 1

R a te R e tri e va l t im e = 4 .2 3 + .0 2 (re po rte d fre q uen cy) .00 n .s.

G ene ra l Im p re ss ion t im e = 6 .0 8 + .0 1 (re po rte d fre q uen cy) .00 n .s.

R a te E s tim a tio n t im e = 5 .5 6 + .1 5 (re po rte d fre q uen cy) .14 < .0 01 3

R a te and A djus tm en t t im e = 5 .9 7 + .0 7 (re po rte d fre q uen cy) .04 n .s.

T im e is m ea su re d in sec o n ds .
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the observation tha t regu larity and sim ilarity judgem ents for the tw o stra tegies

a re a bo u t the sa m e, in d ic a t in g tha t the y are u sed un d er co m p a ra b le

circum stances.

A hom ogene ity of slopes test confirm s that the relationship be tw een tim e and

frequency varies w ith response stra tegy , F (4 ,368) = 7 .74 , P < .01 , M SE = 70 .53 .

In particu la r, the regress ion line fo r ep isode enum era tion was steeper than tha t

fo r ra te r e t r ie v a l a n d g e n e r a l im p r e s s i o n , F (1 ,3 6 8 ) = 2 0 .5 6 , P < .0 1 ,

M SE = 187 .41 . The line for ra te estim ation w as a lso steeper than that fo r rate

FIG. 2. M ed ian re sp on se tim e as a fu n ct io n o f re po rte d fre qu ency an d re sp on se s tr at egy .
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retrieval, F (1 ,368) = 6 .20, P < .05 , M SE = 56 .47 , by a ScheffeÂtest, bu t no t as

steep as the episode enum eration line , F (1 ,368) = 14 .05 , P < .01 , M SE = 128.04,

by a ScheffeÂtest, suppor ting the idea that the rate estim ation stra tegy is indeed a

hybrid of ep isode enum era tion and ra te re trieva l strategies. T hese resu lts suggest

tha t respond en ts m ay set a th reshold fo r tim e spen t enum erating and once this is

exceeded, they ex trapola te.

Regard less o f the reported frequency , ra te re trieva l is faster than ep isode

enum era tion , F (1 ,368) = 12 .35 , P < .01 . T his essen tia lly replica tes a pa ttern

found by M enon (1993) in w hich frequency responses fo r regu lar item s w ere

faste r than those for irregu lar item s. A nd it is a lso consistent w ith the find ing by

B urton and Bla ir (1991) that induc ing responden ts to use m ore tim e in

respond ing increases the incidence of enum eration . Bu t a lesson of the curren t

study is tha t overa ll tim e tells only part o f the sto ry . In arriving a t a strategy,

responden ts a re probab ly influenced by the num ber of disc rete , tim e-consum ing

steps they w ill need to execu te in order to respond .

F ina lly , the two stra teg ies observed fo r zero frequenc ies have d iffe ren t

response tim es. Ra te re trieva l responses w ere faster than a ttem pted enum era tion,

F (1 ,1 0 3) = 3 0 .7 7 , P < .0 1 , M S E = 78 .3 5 . A sim p le m o d e l fo r a t te m p te d

enum era tion is that responden ts sea rch fo r a reportab le ep isode fo r a reasonab le

am ount o f tim e and abandon the search (report ``zero ’ ’ ) a fter tha t. B ased on the

regress ion equa tion fo r (non-zero ) ep isode enum era tion , tim e to enum erate one

ep isode is about 3.5 secondsÐ in the sam e ba llpa rk as the m ean response tim e of

3 .9 seconds fo r attem pted enum era tion . O ne read ing is that sub jec ts’ threshold is

the tim e required to enum era te one item . R ate retrieval responses w ere

particu larly fast for ze ro reports; faster, in fac t, that non-zero reports based on

the sam e strategy . Th is d ifference cou ld arise if non-zero reports dem and ex tra

tim e w hen a rate expressed in one tem pora l un it, say w eeks, is applied to a

refe rence period expressed in o ther un its, say a m onth ; in con trast, no such

ex trapo lation is required in order to know tha t an even t never occurs and,

the refo re , report zero .

A Multivariate Approach to Strategy Choice

Each of the variables w e have exam ined in the previous sec tions (regu larity,

sim ilarity , reported frequency , and response tim e) is re la ted to responden ts’

cho ice of estim ation stra tegy. One prob lem w ith look ing at these re lationsh ips

ind ividua lly is tha t it is ha rd to see how they join tly lead a responden t to use a

particu lar stra tegy on a particu lar occasion. For exam ple, low regu larity leads

responden ts to enum erate w hen frequency is low ; how ever, low regu larity leads

responden ts to use the ir general im pressions w hen frequency is high . Th is

rela tive ly sim ple exam ple involves tw o variab les and tw o stra teg ies. The

patterns becom e harder to desc ribe w hen they invo lve three or four variab les and

as m any strategies. In order to see how particu lar pa tterns of severa l variab les
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are assoc ia ted w ith the use of m ultip le strategies w e perform ed a d isc rim inan t

ana lysis.

O ur prim ary purpose w as to describe the com bina tions of variab les tha t are

re lated to responden ts’ u se of d iffe ren t stra teg ies, no t to pred ict how indiv idua l

responden ts w ould answ er particu la r questions. In fac t, tw o of the variables in

the ana lysis (response tim e and reported frequency) w ere m easured as part o f the

response process and cou ld no t be used fo r prediction purposes. T he idea w as to

form equa tions from variab les such as regu larity, sim ilarity, reported frequency ,

and response tim es, and use these equa tions to te ll us w hat stra tegy w as m ost

likely to have been involved in answering each question. It was then possib le to

eva lua te the agreem ent be tw een the strategy c lassifica tions of the d isc rim inan t

ana lysis and those of our coders. G ood agreem ent w ould suggest tha t the

d isc rim in an t equa tions cred ib ly describe the re la tionsh ips be tw een these

variab les and strategy cho ice . R eca ll tha t the coders judged what strategy w as

used to answ er a question so le ly from the content o f the pro toco l, w hereas the

equations classified an observation sole ly on the basis o f the d isc rim ina ting

variab les, blind to the con ten t o f the protoco l.

In the in terest o f sim plic ity , the ana lysis w as lim ited to three strategies:

enum eration, ra te re trieva l, and general im pression . These three appear to

invo lve the m ost d istinct underly ing opera tions, w hereas rate estim ation and rate

and adjust strategies a re basica lly varian ts o f enum era tion and /or ra te retrieva l.

The d iscrim inan t func tions w ere deve loped under the assum ption tha t any of the

three strategies cou ld occur w ith equal p robab ility .

T he functions w ere crea ted to differentia te betw een these strategies on the

basis o f five d isc rim inating variab les: regu larity, sim ilarity, frequency , response

tim e , and an indicato r variab le that w as equal to 1 if the estim ate w as d ivisible

by five and 0 if it w as not. T he last va riab le w as crea ted because responden ts

appeared to round their estim ates to m ultip les of five w hen they re lied on

genera l im pressions.

T w o disc rim inan t functions em erged from the analysis. They w ere then used

to classify the stra tegy for each observa tion . The resu lts ag reed w ith the coders’

judgem ents on 65% of the observa tions. A s w e have already no ted , regu lar ity

and sim ilarity are corre lated . W e m igh t, there fo re , be ab le to rem ove one of

these variab les w ithou t sac rific ing c lassifica tion pow er. S im ilarly , the indicato r

variab le tha t is concerned w ith div isib ility by five is based on frequency and so

those tw o variab les a re not independen t. Therefo re, the functions m igh t be

furthe r sim plified by rem oving one of these . T o construc t m ore parsim onious

func tions, w e perfo rm ed a step -w ise d isc rim inan t ana lysis. T h is resu lted in tw o

disc rim inan t functions tha t included regu larity, response tim e and d ivisibility by

five :

s tra tegy = .2 2 regula ri ty + .27 respon se tim e + .8 7 d iv is ib le by five

s tra tegy = .9 8 regula ri ty ± .3 1 re sp on se tim e ± .33 d ivisible by five .
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The first function is c lea rly driven by div isib ility by five w ith m oderate

con tribu tions from the o ther d isc rim inating variables. It shou ld, the refo re,

d isc rim inate the use of general im pressions from the o ther strategies because of

the rounding tha t is typ ical w hen using th is k ind of non-num erica l in form ation.

The second func tion is dom ina ted by regu larity w ith m odera te con tribu tions

from the other tw o term s. Th is function shou ld be effective at d iscrim ina ting

betw een rate re trieval and ep isode enum eration because they are on opposite

ends of the regula rity range (rate retrieva l is highest, ep isode enum era tion is

low est). T he m oderate response tim e effec t in bo th functions shou ld he lp to

d istingu ish be tw een the use of genera l im pressions on the one hand, and ep isode

enum era tion and rate retrieva l on the other. The average response tim e for

genera l im pressions is 6.17 seconds and the average tim es fo r ep isode

enum era tion and ra te re trieva l are 4.52 and 4 .56 seconds respec tive ly .

These reduced func tions w ere alm ost as e ffec tive a t classify ing stra tegy for

each response as w ere the m ore com plica ted functions: the agreem ent betw een

the func tions and coders w as 64 .4% . T he agreem ent fo r each of the stra teg ies is

p resented in T ab le 6. W e in terp ret th is as a reasonab le leve l o f agreem ent

because the func tions involve on ly three d isc rim ina ting variab les and still ag ree

w ith the coders on abou t tw o thirds of the observa tions. A c 2
te st on Table 6

confirm s that th is pattern of agreem ent w ould no t be expected by chance

( c 2
= 154 .94 , P < .001), supporting our im pression tha t these d isc rim inan t

func tions successfu lly d ifferen tiate am ong these stra teg ies.

The d isc rim inan t ana lysis illustra tes that severa l fac tors sim ultaneously affec t

responden ts’ strategy use. It seem s likely tha t responden ts weigh the ava ilable

info rm ation and se ttle on one or m ore stra teg ies to pursue . Consider an even t

tha t occurs irregu la rly and often . B ecause of the event’ s irregu la rity , the

responden t is no t like ly to adop t a ra te stra tegy; how ever he or she m ay be able

TABLE 6
Classification Results from Discriminant Analysis

P red ic ted S tra teg y

C o ded S tra teg y N u m ber o f C a ses E n um era tion R ate R e trie va l

G en e ra l

Im pre ss io ns

E n um e ra t io n 1 6 2 11 7

7 2%

3 7

2 3%

8

5 %

R a te R e tri e va l 9 2 1 8

2 0%

5 7

6 2%

1 7

1 9 %

G ene ra l Im p re ss ion s 1 0 8 3 2

3 0%

1 7

1 6%

5 9

5 5 %

T o p en tri e s in e a ch ce ll are n u m be r o f c a se s ; b o ttom en trie s a re pe rc en tage of ca se s in row .
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to reca ll and coun t d istinct ep isodes . B ecause the even t occurs frequen tly , the

responden t is like ly to have the im pression tha t it occurs frequen tly . A ssum ing it

is quicker to convert an im pression to a num ber than to enum erate a large

num ber of episodes, the responden t w ould base h is o r her estim ate on a genera l

im pression.

A TAXONOMY OF STRATEGIES

The m ultip le stra tegy v iew is dep icted in term s of the under ly ing processes fo r

each stra tegy in F ig . 3 .
5

From our perspec tive , stra tegy se lec tion is restricted by

the contents o f m em ory , but no t d icta ted by them . A strategy m ay be se lected

when the relevan t info rm ation is ava ilable , a lthough in several situa tions o ther

stra teg ies m ay be applicab le as w ell. H ow ever, a g iven stra tegy w ill de fin itely

no t be selected w hen the requisite info rm ation is unavailable . Th is position

im plies tha t re sponden ts m ust o f ten choose b e tw een severa l com peting

stra teg ies. It is like ly that task dem ands (e .g . tim e ava ilable for a response ,

im portance of an accura te response), con text (e.g . p rev ious stra teg ies), and the

ease w ith w hich d ifferen t types of relevan t in fo rm ation can be reca lled, all

influence the stra tegy se lec tion process.

A t the h ighest leve l w e d istingu ish be tw een enum eration stra teg ies and all

other strategies. T his reflec ts our be lief that the re is a fundam ental d ifference

be tween using rem em bered ep isodes and using generic, event-type info rm ation as

the basis of a frequency report. Tw o of the strategies we exp lo red appear under the

``E num eration ’ ’ head ing : ep isode enum era tion and rate estim ation.
6

The first o f

these is the sim ple re trieve and coun t stra tegy. It y ie lds the low est frequency

reports and is used for the m ost d istingu ishable and least regu la r even ts.

T he second strategy, ra te estim ation , appears under E num era tion in F ig . 3

because the rela tionsh ip betw een reac tion tim es and frequency reports im plies

tha t responden ts re trieve ind ividual episodes from a sam ple portion of the

refe rence period and then ex trapo late to the en tire period . The strategy seem s to

be pre ferred for events of m odera te regula rity and sim ilarity , and it p roduces

large estim ates. These facto rs, in com bina tion , m ay lead respondents to stop

enum erating before they have re trieved a ll ep isodes. It is d ifficult to recall

ep isodes tha t a re no t h igh ly distinc tive and responden ts m ay sense tha t there is a

large num ber of such episodes to re trieve ; the regu larity o f the even ts g ives

responden ts licence to abandon their enum era tion and extrapo la te to the fu ll

refe rence period .

T he right side of F ig . 3 , N on-enum era tion , is subd iv ided in to strategies tha t

re ly on D irec t R e trieva l processes and those that rely on som e type of M em ory

5
T h is is qu ite s im ila r to th e tax o no m y tha t h a s em e rged fro m labo ra to ry w ork (B row n , 1 99 5 ),

a lth ou g h th e curre n t tax on o m y is an ex ten s io n in th a t it inc lud e s ra te st ra teg ie s.
6

W e d id n o t ob se rve an enu m e ra te an d ad ju st s tra teg y he re ev en tho ug h on e o f u s (B row n , 1 9 95 )

ha s o bse rved such a s tr at egy in a labo ra to ry an alog u e to th is s tu d y .
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Assessm en t. D irec t R etrieva l stra teg ies operate on info rm ation tha t is encoded in

responden ts’ m em ory befo re they hear the question .
7

This stored in fo rm ation

can be Q uantita tive or Q ualitative . The k ind of quantita tive in fo rm ation tha t is

stored is rate inform ation , fo r exam ple the know ledge tha t ``I purchase gas

several tim es a w eek ’ ’ . B o th the rate re trieva l
8

and rate and ad just stra tegies

seem to rely on retrieved know ledge of th is type , and bo th are applied to regula r

and sim ilar events. H igh regu lar ity is a prerequisite fo r the availab ility o f rate

info rm ation and h igh sim ila rity d iscourages ep isode enum eration (M enon ,

1993).

In contrast to stra teg ies that use stored quantita tive in form ation, a genera l

im pression strategy cou ld re ly on stored , qualitative charac terisa tions of

frequency, such as ``I do it a ll the tim e ’ ’ . F rom th is perspec tive , the stra tegy

has tw o parts: a sto red im pression m ust be re trieved and , once it is retrieved , the

im pression m ust be converted in to an ac tual num ber. T h is conversion process

strikes us as a possib le locus for the k inds of response scale e ffects reported by

Schw arz and h is colleagues (e.g . M enon , R aghubir, & Schw arz, 1995 ; Schw arz

& Bien ias, 1990 ; Schw arz & H ipp ler, 1987 ; Schw arz, H ipp le r, D eu tsch , &

Strack, 1985). Basically, the find ing is that w hen survey responden ts a re asked

to report frequency judgem ents using fixed response ca tegories, the size of those

ca tegories affec ts the average estim ates. For exam ple , m ore people report low

frequenc ies o f telev ision w atch ing when the scale ranges from ``up to
1

2 hour’ ’ to

``m ore than 2
1

2 hours’ ’ than when it ranges from ``up to 2
1

2 hours’ ’ to ``m ore than

4
1

2 hours’ ’ (Schw arz & H ipp ler, 1987; Schw arz et a l., 1985). O ur v iew is tha t

w ithout a prec ise m etric to drive the conversion of an im pression to a num ber,

responden ts m ay assign ex trem e im pressions like ``rare ly ’ ’ and ``all the tim e ’ ’

to the ex trem e ca tegories, regard less o f the num erica l labe ls fo r those categories,

and estim ates they consider to be typ ica l to the m idd le ca tegory, aga in , w ithou t

regard to the labe l.

T he fa r right branch in F ig . 3 is titled M em ory Assessm en t. T he stra teg ies in

th is c lass are d istinguished from the o thers in tha t they y ie ld frequenc ies on the

basis of judgem ents abou t m em ory processes and states , rather than conten t, and

these judgem ents a re m ade a t the tim e of respond ing. In add ition to the

ava ilab ility h euristic (Tversky & K ahnem an , 1973), o ther strategies in th is class

7
T his is al so tru e , o f cou rse, f o r a l l s tra teg ie s inv o lv ing enu m e ra tion , a s in d iv idu al ep iso d e s a re

d i re ct ly ret rie v ed .
8

R a te re trie v a l co u ld , in p rin c ip le , be su b d iv id ed in to tho se c a se s in w h ich the re spo nd en t re tri e ve s

a ra te th a t is ex pre ssed in th e sam e u n its a s the r efe re n ce p e rio d , an d th ose in w hich a ra te is re t rie v ed

w hich is a sso c ia ted w ith a u n it tha t is sm a ller th an the re fe ren ce p e rio d an d is then m u lt ip lied to

ex ten d to th e com p le te tim e fra m e . T h is is s im i la r to the d ecom p os ition s tra teg ie s (A rm stro ng ,

D en n is to n , & G ord o n , 19 75 ) tha t hav e been o bse rv ed b y B rad b urn , R ips , and Sh eve l l (1 98 7 ) and

B la ir an d B urton (19 8 7). B ec au se the se tw o v a ria n ts of ra te re t rie v al re ly o n th e sam e un d e rly ing

pro ce sse s (w ith th e ex cep t io n o f the ex tra p o la tion step), a nd a re ap p l ied un de r iden tica l s im ilar ity ,

re gu la rity , a n d fre qu ency co nd it io ns , w e hav e n o t d is ting u ish ed b e tw een th em in th is ta xo no m y .
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m ight take stock of the fam iliarity o f even ts (W hittlesea , 1993) and the

sim ilarity of w hat is rem em bered to w hat is be ing asked abou t (H in tzm an , 1988 ;

Jones & H eit, 1993).

W e have not d irectly observed m em ory assessm ent stra teg ies in our study,

and , desp ite com pelling experim en ta l ev idence for the ir use, o ther resea rchers in

the area report the sam e curious absence of these strategies (e.g . B lair & Burton,

1987). One reason for th is absence m igh t be the lim its o f verba l p rotoco lsÐ the

prim ary da ta for iden tify ing stra teg ies in our study and m ost other stud ies o f

behavioural frequency (B lair & B urton , 1987 ; B urton & Bla ir, 1991; M eans &

Loftus, 1991; M enon, 1993). A ccura te verba l reports abou t a m ental p rocess

requ ire tha t w ork ing m em ory be involved in the process (E ricsson & Sim on,

1993). B ecause m em ory assessm ent does no t invo lve transfe rring info rm ation

from long-te rm m em ory into w ork ing m em oryÐ it invo lves judgem ents abou t

the sta te o f long-term m em oryÐ peop le cannot verba lly report about the stra tegy

(N isbe tt & W ilson , 1977; W ilson , 1994). T his ra ises the possib ility tha t som e of

the uncodable responses (18% of the non-zero responses) were based on

m em ory assessm ent. In add ition , som e of the verbal reports that w e assoc iate

w ith genera l im p ress ion re spon ses cou ld im pl ica te m em ory assessm ent,

although w e canno t test that here .

CONCLUSIONS

Peop le can answ er questions about the frequency of the ir behav iours using a

variety of stra teg ies bu t the set o f stra teg ies tha t is useful on any one occasion is

lim ited by w hat info rm ation is availab le. O ur m ultiple strategy perspec tive m akes

clear w ha t stra teg ies canno t be used w hen the necessary in form ation is lack ing .

O ne prac tica l concern ra ised by this is the fac t that peop le a re ab le to provide

num erical responses w hen they lack num erica l info rm ationÐ that is, w hen they

know virtually no thing about the actual quan tities invo lved . O f the non-zero

responses, 18% w ere based on general im pressions. If our p roposal abou t the w ay

peop le produce these estim ates is right, then it does no t bode well fo r the qua lity

o f these estim ates. B ecause peop le can m ap the ir im pressions to w hatever

num erical in form ation is ava ilab le (such as a response sca le) o r to proto typ ica l

values (such as num bers d ivisib le by five), it is un likely tha t the ir estim ates a re as

accura te as su rvey sponsors assum e they are. The log ica l nex t step is to study the

accuracy ranges fo r the strategies w e have iden tified in the curren t study.

W e have begun to address the issue of w hat stra tegy is used when the

info rm ation requ ired fo r severa l stra teg ies is availab le . O ur d isc rim inan t analysis

p rov id es som e of the flavo ur of p la us ib le d ec is ion ru le s un de r these

circum stances. H ow ever, w e need an exp licit m ode l o f how responden ts

ac tua lly choose strateg ies w hen they are asked a frequency question. T h is w ould

prov ide a m ore com plete theoretica l accoun t o f the estim ation process and cou ld

be va luable to survey practitioners.
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In con junc tion w ith these add itiona l resea rch ac tiv ities, our find ings can help

survey prac titioners in tw o w ays. F irst, it m ay be possib le to deve lop

interven tions tha t he lp to reduce erro r fo r particula r stra tegies. For exam ple , if

responden ts are likely to enum erate w hen they answ er a particu la r question then

the in terven tion shou ld be designed to help them reca ll m ore ep isodes, in m ore

de ta il (e .g . F ish er & Q uig ley , 1992 ); if respond en ts use the ir gene ra l

im pressions, the inte rvention m ight p rov ide help fu l num erica l re ferences (e .g .

B row n, 1995). The particu lar in terven tion w ould be de term ined by the stra tegy

tha t is m ost likely g iven the pa tterns of p red ictive variab les.

Second , if it is possible to infe r w hat stra teg ies respondents have used , the

survey prac titioner can ad just the pub lished frequency statistic s fo llow ing the

log ic of seasonal (e.g . B ell & H illm er, 1984) or qua lity (Arm knecht & W eyback ,

1989) ad justm en t. If one can estab lish the d irec tion and m agnitudes of e rrors fo r

particu lar strategies in particu lar su rvey dom ainsÐ poten tially by pre testing a

sm all subsam ple for w hom verifica tion data a re availab leÐ then the data analyst

can increm ent or decrem ent the reported estim ates accord ing ly.

T he goa l o f bringing m em ory research to bear on surveys is to im prove data

qua lity fo r the survey prac titioner and to produce m ore realistic theories for the

psycho log ist. T he curren t study is one step in sa tisfy ing these goa ls. H ow often

has inte rd isc ip linary w ork of th is k ind ac tua lly fo rged new know ledge? T ha t all

depends on how you go about answ ering the question .
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