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high-threshold models of old-new recognition memory.”’ The remaining free parameters
P, M, C,, and C, then can be determined in a globally identifiable model.

Validation Experiments

A selected model must be tested before it can be applied to research questions of in-
terest. There are two essential aspects of testing a model-based theory, namely fit and
validity. In goodness of fit tests, discrepancies between model predictions and empirical
data are assessed statistically. A poor fit will result whenever the properties of empirical
data violate the restrictions imposed by a model. The statistic G* can be used to test fit
in multinomial modeling.?! Models that fail to pass such tests repeatedly with different
data sets (i.e., more than n- & times) must be rejected. Evaluating the fit of a model is a
necessary first step, but it cannot replace more conceptual assessments provided by experi-
mental validation. The objective of experimental validation is to test whether particular
parameters reflect corresponding cognitive processes as postulated in the model. For each
parameter, at least one experimental manipulation is chosen that can be expected to have
well-established, theoretically predictable effects on the basis of prior research; a discrimi-
nant validity test is passed if a parameter changes selectively, whereas the other parameters
remain unaffected. The validity of the present MPT model of event-based PM was tested in
a series of experiments, which are briefly reviewed here; predictable and separable effects
on the free parameters P, M, C,, and C, could be demonstrated. The first two parameters
are of main interest because they are assumed to measure prospective and retrospective
memory processes independently.??

First, instructions emphasizing either the importance of the PM task or the importance
of the ongoing task influenced exclusively the P parameter of the model.”3 If partici-
pants were initially instructed that the PM task was more important than the ongoing task,
the probability of engaging in preparatory attentional processes (P) increased, leading to
higher PM performance. This effect was expected from several previous findings that re-
ported a higher likelihood to realize intentions that are considered important.?* Second,
manipulations of available encoding time for PM target items influenced exclusively the
recognition memory parameter M of the model.>> When participants were initially given
20 seconds to study each PM target item, subsequent discrimination between targets and
nontargets (M) during the experiment was higher than with only five seconds study time
per item. Better recognition memory following longer encoding time is a well-established
result in the memory literature. Third, manipulating the distinctiveness of PM target items
affected the M parameter of the model.”® When the target items came from different
semantic categories than the nontarget items in the ongoing task, recognition memory in-
creased because the targets appeared more salient than in a same-category condition. On
the other side, if targets and nontargets came from the same categories, the estimate for

20 Cf. Snodgrass and Corwin (1988).

21 Cf. Hu and Batchelder (1994).

22 Cf. Smith and Bayen (2004).

23 Cf. Smith and Bayen (2004, Experiments 1 and 2).
24 Cf. Kliegel er al. (2004).

25 Cf. Smith and Bayen (2004, Experiments 3 and 4).
26 Cf. Smith and Bayen (2004, Experiment 2).
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Figure 1: The multinomial processing tree model of event-based PM for three responses.
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PM =

prospective memory; C; = probability of detecting a color match; C, = probability of de-
tecting that a color does not match; P = preparatory attentional processes; M, = probability
of detecting that a word is a PM target; M, = probability of detecting that a word is not a PM
target; g = probability of guessing that a word is a target; ¢ = probability of guessing that a
color matches. Note. From “A multinomial model of event-based prospective memory” by
R. E. Smith and U. J. Bayen, 2004, Journal of Experimental Psychology: Learning, Memory,

and Cognition, 30, p. 758. © 2004 by the American Psychological Association.
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target events in order to recognize the target events as an opportunity to carry out the inten-
tion; these processes are not triggered by the targets and are thought to be non-automatic.
That is, the PAM theory stands in contrast to views proposing that intentions are retrieved
through entirely automatic operations that are involuntary, that do not draw on limited
mental capacity, and that do not interfere with other ongoing activities. PAM theory as-
sumes that preparatory attentional processes can range from explicit strategic monitoring
of the environment for target events to more subtle processes outside the focus of atten-
tion, on the periphery of awareness. Accordingly, introspective reports about the presence
or absence of a deliberate monitoring strategy are not reliable indicators for preparatory
attention.” While the PAM theory proposes that non-automatic preparatory attentional
processes are required, automatic processes are also involved in performance. The impor-
tant distinction is that the automatic processes will never be sufficient on their own for
retrieval of the intention at the appropriate opportunity. On the other hand, preparatory
attentional processes are not sufficient either for successful PM performance: additional
retrospective memory processes must follow to recognize the target events and to recollect
the content of a previously formed intention. Similar to old-new recognition tasks, indi-
viduals must discriminate target events from nontarget events and, similar to recall tasks,
they must recollect the intention. According to PAM theory, retrospective memory does
not come into play unless preparatory attentional processes are previously engaged.

A compromise position is taken in the multiprocess framework.!® It is argued that in
some PM tasks automatic processes alone can lead to the retrieval of intentions. Dependent
on various characteristics of the given PM task, the ongoing task, and the individual, a
particular retrieval mechanism is thought to predominate. According to this theory, there
is a tendency for the individual to rely on automatic, spontaneous retrieval to save capacity
for other tasks at hand. For instance, if the PM task involves a single target event and if
“focal” processing is involved, then retrieval is predicted to be automatic. Processing is
considered to be “focal” if information extracted during an ongoing activity emphasizes
the previously encoded defining features of target events (i.e., when the intention was
formed).!! While there is evidence that PM tasks involving a single target and a focal
task do involve non-automatic processes,'? the controversy continues regarding whether
automatic activation can be sufficient in some situations to notice target events or whether
resources for preparatory attentional processes are always required.

The Multinomial Model

As outlined above, theories of cognitive psychology rely on assumptions about hypotheti-
cal latent processes, for instance those involved in the prospective or retrospective com-
ponents of a PM task. A fundamental objective in cognitive psychology is to disentangle
the processes that underlie observable behavior. The main advantage of a model-based ap-
proach'3 to cognitive psychology is a clear mathematical specification of the relationship

9 Cf. Smith (2008).

10 Cf. McDaniel and Einstein (2000).
T Cf. McDaniel and Einstein (2007).
12.Cf. Smith et al. (2007).

13 Cf. Brainerd (1985).



GEQ T T 7T JI0p[esSN JPYIOqIGSIpUL
pun -sJgJISIOATU () Jop SUNSIOSIOASUOIIBULIOJU] JOP UT USIPAJA SYISTUONO[T

LIAGAIS AAVOINA]
yayponqrqsopuny pun -S}pjis.Loaiu )
GO " Sunue[dsSun{oImM)uSIOPUR)S[NYISYIOH
Ta1g d3MNOS
Sungmaap appyuaz

JI0PPSSN JBISIDATU()-IUPH-YILIUPH
JIP UISUNIYILIUTY J[BIJUIZ

| (S R s3nip urojoid [[ews pun udIOjBSA[RILYOIq[[OZZURD)
UQIIPIAUYDISATGRW UOA JUNPOIMIUF — HquID) yoojorg Aefdsipoiny

TALSH] ¥HINND pun SVVIA "IN HLNY ‘GSOf WIHOVO([

Jroppssn( 1B)ISIAIU[) -oUH - [P LIUDH

JIp sne udsunpunigsny

[OQ - ~NONmH1—U _ O_WO—OCSODHOmm S[[eLISNpU InJ 1SN 1
MAHOUIY] AIYANVIA PUn 499V [ HOTIH-TIV ]

@hm ...................................... £0m~gh EBHHQONWMQSSOWHOHM EM :MNMUOE
SHTIIZ TV

YPIN[ SWNIUIZSSUNYISIOH SIP pun
JAOPRSSN(J JBISIIATU() -OURH-YOLIURH JIp uonerddooyy
GOG " w et wCBMMOMBHEOEONEN@& IOp 9[[ONUOY] Oﬂomﬁoﬁowmgm
L¥HENHOS THINV(
JIOP[ISSN(] JBISIIATU() -OURH-YOLIURH JIp ue udddniSioyosiojsyonmydeN
(SR JIOPTASSN(T JBIISIOATU) -QUIOH-YOLIUTOH Iop Ue SunpyiqsneualidIpeIn)

Joreurdizsipiojur 939p\ ONAN — Jonngorg 9[nyoss3unydsIoJ-MAN I
ATOETIIM 4L pun LLINHDS ZLAT ‘“MVLIdNAJ NVILSIIHD

JA0P[RSSN(] JBIISIIATU() -OUH-YOLIURH JIp Uk SUnpiqsneud)Idinpes)
mlvm ............................................. quHNQ Eﬁ C@HOHQ@N@M H@HN@MM—\:«H
10q23euSIS s[e ojjolssieyuIsIUNIYeN

LT Serjoqualampeln) seq
THVY ANIDTY

JIOP[ISST(] JB)ISIIATU) -OURH-YILIUII[] JIP SSI[[03Ud}IdINpe.Is)

6 Jrequy

“(€L61) uewRUYRY] I ¢

“(¥007) uakeq pue g (€00g) Wiws JO

"(9007) uekeg pue YIWS ‘($00T) UArY pue YIWS (L007) WIOH 1O 4
"(0661) [PIUBQIIA pue urlsury Jo ¢

J0 90u211n200 9y) 03 Jouid sassadold [euonuane Arojeredard ur 93e3ud Jsnw S[eNpIAIpUT TR
paWNSSE S1I] ‘A [NJSSAOINS J0J PIJBIO[[E 3q SADM]D Isnul (K3roeded Jo [ood payrw| & woly
$90INOSAI Jey) dour)s Suons Yy saxe) ,(NV) K109y $3ss9001d AIOWSW PUE [RUOLIUSYIE
K10jeredald ‘INd POSeq-JUQAQ 10 AIBSS09U 9q UBD SQIINO0SAI [ejudw jey) ejmsod sorio
-oy) Te1oAeg eoururioyrdd 1oy jurod ojeridordde oy je suonuojur snoraard 9AdLNAI 0) Sn
SO[qBUQ WRISAS ANIUTOO 1IN0 MOy JO uonsanb ay) UO pasnoo] Sey YIom [Bd1AI0AY) YONIA!

SJUNOIIY [€I)AI0IY T,

‘suonoNNsul [enIul Ay}
I9)JB SAINUIW MIJ B J0J AJIAIIOR J0IORNSIP JUAIAHIP B U0 yIom syuedionred <yse) aoue[iSia e
SoW003q yse) JAd 2y 1ey) Aiqissod ay) 9onpar 03 pue douewIofrad A Ul $1990 Sul[Ioo
juaraid 0y ‘A[reurq ‘(uonuoiur A oy3) sl SuIydoIew-Io[0d Y} JULNp SINJO0 WAY) JO
QUO IoAdUAUM Jsuodsar JAd,, BIXQ UB OYewW PUEB SPIOM JSOU} JOQUIQUWIAI 0} PAJONISul
are syuedonied “SjuoAQ 1a31e) st pajuesald ore spiom maJ B ‘Ajianoe Suro3uo SIy) yim
Sunaeys a10joq ‘Apueyrodwy - ON,, 10 ,S9X,, ‘sosuodsar A1eurq Suryew £q SI0[0d UMOYS
A[snoraaxd oy} Jo QuO SaUdIBW I JAYIAYM 9pIoap 03 aAey sjuedronted pue 10700 oyroads
' Ul pjuasard SI pIOM B USYJ, JO[OD JUSIQMIP B UI YOBI ‘UJIOS B JO S[PPIW oY) Ul dwT)
Jo pouad 110ys ® I10J A[[enuanbas umoys ore so[3uejoar se) AIOWAW WLIA)-10YS [BNnsIA
SIY) U] "A)IAIOR SUIOSUO UE SB SAIPNIS SNOIADIA UT PIsN dABY 9 By} St} SUIYOIBL-I0[0d
oy oquosap Ageriq sn 397 ‘wiSipered siy) jo ojdwexs 9Jo10U0d ' SY JNJ Jo uonerojdxe
ONEWO)SAS © 10J sIseq & opraoid soInjes) 9soy) ‘1oy3eS0) uee], ‘SUONONNSUI A [enIul
QU) I9)Je [RAIIUI JIOYS B 10J pajoensip are syuedronted “yse} Suro3uo ue ojur yse) JNJ U}
Surppaquud sapIsag Alojeroqe] oy ur Surudqreyo Apuaroyjns jusuodwos aanoadsord o)
JO spuewap Ay ayew 0} Funjadio) sonpul 03 st wdrpered SIyy Jo dNSLIAIORIRYD JueIodwr
Puodds y “Juswow JySu oy Je A1oyeq oy je dols 03 JIoqUIOAI 0) dARY UAY) INq OIpeI oy}
0] SuruRISI| pue ‘Oyjer) oy} Suryojem ‘Ired B JUIALIP 9q ABW oM SIOM WOIJ dWoy Aem )
UO ‘90uB)SUI JO ‘UOIB[OSI Ul INJJ0 A[QIeI SIAI[ A[Iep Ino Ul syse) JNd asneddq dreridordde
SWO9s UFISOp YSe)-[enp € Yong "SjuUdWOoU JUBA[AI Je js.) JNd B WIoj1ad 0] Joquiowal jsnu
A[Teuonippe A9y o[Iym AJIA1}OB 3UTOTUO UR UT S[eNPIAIPUT 93e3Ud A[1snq 03 st ainpadoid siy)
JO OSLISIOBIEYD [ERUSSSS UL ‘SUOHBMYIS PIOM [B31 SUNB[AWIS ("SYSE} Pastq-awl) Pue paseq
-JuaAd yjoq 0} parjdde oq ued jey) pesn A[opim st wiSipered e ‘K1ojeioqe] oy ut JNJ Apmis o,

widipeaeJ [epudwrrdxyy

'sassao01d Arowrawr aAnoadsomnar woly way) 9[3uejuasIp 03 sayoeoidde uo pue jusuodwod
Anoadsoid oy SurA[ropun s9ss2001d Y} UO PasNO0] SeY YISt JAJ ‘A[SUIPIoddY ‘JAd JO
QIN)B9J [RIONID SB PApIeSal 9q Ued Jey) — , JOqUIAWAI 0) JOqUIAWIAL,, JNq JOqUIAUWIAI 0) A[UO
jou — JuowraInbar J9)e[ SIY) SI J[ UOP 9q ISNW YOIYM SUIYIOWOS SI 1Y) vy TJuronou
0} speo[ Jey) ued ayy st juauoduiod aandadsord U], ‘SIUIAD 193Ie) JUBAJ[AI ) Surziu3o
-031 pue Op 0} pajueMm NOA Jeym JULIOQUIWAIL SOPN[OUT JI :SJUAWLIdAXS AT0WAW snojownu

uafeg °[ 9] PUR YIWS T YeY2qoy ‘WIOH 'S ULNSLqos 9.7



10 Inhalt

Zentrum fiir Informations- und Medientechnologie

ELISABETH DREGGER-CAPPEL und STEPHAN OLBRICH
Erneuerung der Server- und Speicherinfrastruktur am ZIM —
Basis fiir zentrale Dienste zur dezentralen IKM-Versorgung ................ 653

Sammlungen in der Universitits- und Landesbibliothek Diisseldorf

JUDITH VOLLMER und MAX PLASSMANN
40 Jahre ,,1968 — 30 Jahre Studierendenstreik 1977/1978.
Studentischer Protest im Spiegel der Plakat- und Flugblattsammlungen des
Universitédtsarchivs Diisseldorf ...... ... 669

GISELA MILLER-KIPP
Die Sammlung ,,Janusz Korczak™ der Universitits- und Landesbibliothek
Diisseldorf und ein Versuch, Janusz Korczak als ,,Klassiker* der Pidago-
GIK ZUIESEN ... 687

RUDOLF SCHMITT-FOLLER

Die Flechtheim-Sammlung der Universitits-

und Landesbibliothek Diisseldorf .............. ..., 697
Geschichte der Heinrich-Heine-Universitéit Diisseldorf

ULF PALLME KONIG
Die Griindungsgeschichte der Juristischen Fakultéit
der Heinrich-Heine-Universitit. .. .........c.ooiiiiiiiiiiinni i 723

SVENJA WESTER und MAX PLASSMANN
Univ.-Prof. Dr. Hans-Joachim Jesdinsky und die
Einfiihrung der Medizinischen Statistik an der Universitét Diisseldorf ...... 727

Forum Kunst

JURGEN WIENER
Architektur, Stadt- und Landschaftsplanung der Heinrich-Heine-Universitit:
Eine Bestandsaufnahme ......................oo 743

Chronik der Heinrich-Heine-Universitit Diisseldorf

ROLF WILLHARDT
Chronik 2007/2008 ... 775

Campus-Orientierungsplan ..................... i 787

Daten und Abbildungen aus dem Zahlenspiegel
der Heinrich-Heine-Universitét Diisseldorf................................ .. 793

Autorinnen und AUtoren ............... ...t 805

SEBASTIAN S. HORN, REBEKAH E. SMITH, and
UTE J. BAYEN

A Multinomial Model of Event-Based Prospective Memory

Introduction

In 1994, a passenger aircraft departing from La Guardia airport in New York ran off the
runway because the crew did not carry out a simple action that had been trained to do many
times before. A more detailed investigation attributed the main cause of this accident to
a failure to remember a prior intention.! Although not always connected with serious
consequences, comparable everyday problems are well-known: forgetting to buy bread on
the way home from work, to attach a file to an email, or to take one’s daily medication are
all examples of this sort. While errors do occur, it is equally remarkable that individuals
often perform their goals successfully hours or days after forming the intention, during
which time the intentions have left conscious awareness. Such memory phenomena have
been a matter of interest in philosophy and psychology for a long time.> However, only in
the last decades have psychologists studied the remembering of intentions in more depth
with experimental techniques using the term Prospective Memory (PM).? In the present
text, we illustrate some theoretical background and describe the paradigm used in PM
research. Furthermore, we introduce a model-based approach as an important part of our
work and review the empirical findings with regard to model testing.

What is Event-Based Prospective Memory?

It should be clear from the above examples that PM refers to memory for intentions to be
retrieved at a specific point in the future; such tasks can be classified according to different
retrieval occasions.* In event-based PM tasks, the intention is associated with a specific
(target) event and its occurrence defines the appropriate time for execution. For example,
the intention to buy bread on the way home from work can be executed as soon as we pass a
bakery after work and the occurrence of any bakery would be the appropriate target event.
An important property of event-based tasks is that targets are physically present whenever
an intention becomes relevant. In time-based PM tasks, an intention is associated solely
with the variable of time (a specific clock time or an amount of time elapsed). Examples
are the intention to attend a meeting at 1:30 p.m. or to switch off the oven after 25 minutes.

Another theoretical distinction assumes that any PM task can be broken into two com-
ponents. The retrospective component is the part that has been traditionally studied in

I Cf. Dismukes and Nowinski (2007).
2 Cf. Lewin (1926).

3 Cf. Meacham and Leiman (1975).

4 Cf. Einstein and McDaniel (1990).



