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CHAPTER 8

TWO PROCESSES OBSTRUCTING THE ACCURACY OF LONG TERM MEMORY

OR

THE CASE OF THE STOLEN MERCEDES
It is not uncommon that witnesses are asked about events that occurred a long time, even years ago. A case in point is the notorious case against John Demjanjuk, who was accused of war crimes in the German extermination camp Treblinka, in the years 1942-1943. In the period 1979-1987 the witnesses were asked to remember what happened, and especially to identify Demjanjuk, 37 to 45 years after the event. Understandably, the question was raised whether memories may be trusted after such a long period of time (Wagenaar, 1988b). Ever since Herman Ebbinghaus (1885/1966) we know that memory deteriorates with time. We also know that it may become distorted, either by new information, or by a sequence of continuous overt or covert rehearsals. In most instances it is unrealistic to assume that memories remain fresh and unchanged across a period of many years. Especially the problem of change over time is highly relevant when the events were personally significant and have therefore continued to play a role in a person’s life. In that case it will be difficult to decide what new information was received after the event, which aspects were rehearsed, how often, to what purpose, and how the ‘refreshing process’ may have changed the details. The case of the stolen Mercedes, discussed in this chapter, is less spectacular than the Demjanjuk case, but the challenges to the witnesses' memories may have been equally formidable. The case is chosen primarily because it offers an apt illustration of the difference between the two major types of forgetting: loss of accessibility, and change through post-event information.

The case of the stolen Mercedes

Mr. Dukes owned a very expensive Mercedes. He always parked it on the premises, never in the street, and it had a sophisticated alarm system. Mr. Dukes was always careful to activate the alarm when he left the car for the night. On the night of 19 December 1995 he came home around 11.30 PM. He parked the Mercedes, activated the alarm (or so he says) and went to bed. The next morning was a Saturday and Mr. Dukes slept late. He got up around 9 AM and discovered to his horror that the Mercedes was no longer where he had parked it. Fortunately, the car was insured with the reliable insurance company Safetycar. The insurance company, however, thought they smelled a rat, since they knew that Mr. Dukes had serious financial problems. Three weeks before Mrs. Dukes had already reported the theft of her car. The alarm on Mr. Dukes’ Mercedes was installed on special instructions of Safetycar. It was hard to imagine how the car got stolen with the alarm on; with the alarm de-activated the Mercedes was not insured. Safetycar accused the Dukes of negligence and/or fraud and refused to pay.

Mr. Dukes went to court. The judge appreciated Safetycar’s ground for suspicion and ordered Mr. Dukes to prove that his car alarm had been activated on that particular night in December 1995. Now, that is a difficult thing to prove. The issue could only be resolved by means of eyewitnesses who might have noticed that Mr. Dukes switched on the alarm in the middle of the night. Still, there were three witnesses, but they were only interrogated for the first time in March 2002, more than six years after the event. All three witnesses swore they remembered definitely that Mr. Dukes had activated the alarm that night. After six years, this is a quite surprising memory feat. Hence, Safetycar put the question to one of us as an expert witness: how likely is it that witnesses will remember in 2002 whether somebody switched on his car alarm one particular night in 1995? 

Forgetting

In the following discussion we will describe two fundamentally different mechanisms of forgetting. The effect of the first mechanism is that the to-be-remembered information is removed from memory, or at least becomes inaccessible. The second mechanism does not really change the accessibility of memories, but alters their contents on the basis of later information. The original information may still be there, but will generally only be accessed under specific conditions. In the present section we will discuss the first of these two mechanisms.

The notion that memory deteriorates with time, although confirmed in many experimental studies, for most people is primarily based on everyday experience: we tend to forget, and more so the longer ago something happened to us. But this is not an iron law. A closer look tells us that some things may never be forgotten. Some things may even be remembered better after a longer period of latency. This phenomenon is called reminiscence (Fitzgerald, 1996). The most extreme form of reminiscence is the much discussed phenomenon of recovered memories. The claim here is that although the memory of a traumatic event has been inaccessible for many years, after recovery it becomes as vivid and detailed as at the time of its acquisition. Whatever the validity of this claim -which we discuss in Chapter 5- we must at least conclude that the steady and irrevocable decline of long term memory over time apparently is not the generally accepted phenomenon that many believe it to be.

It may be helpful to compare autobiographical memory to a library. The library contains an almost infinite number of books, stacked in a systematic manner, although the system may at first sight not appear very conducive to a rapid and successful search process. In our university libraries, books are placed in the order of the date of acquisition and according to size. Those two pieces of information are usually not known to the library user, which prevents them from locating books on the shelves on the basis of such information. Fortunately there is also a catalogue, enabling the reader to use the author's name, the title of the book, the publisher, its subject matter and the year of its publication as retrieval cues. These cues were selected by the catalogue designers because they expected that these types of information would be known by users, and would rapidly limit the search to a single book. If, however, the user only remembers “a large red book on psychology”, the catalogue will obviously be useless. The success of retrieval depends on the fit between the cues foreseen at the time of storage and the cues known to the user at the time of retrieval. If there is no fit between the two, the wanted book is to all practical purposes “lost” or “forgotten”. What we know about the process of forgetting in autobiographical memory is, summarized in a single sentence, that damage occurs in the catalogue system, not in the stacks. Probably, most of the memories are still there, but can no longer be located among the incalculable number of other, particularly more recently stacked memories. 

The use of retrieval cues may go wrong in three different ways. It is possible that the retrieval cues originally used for storage lose their links with the content of a memory. It becomes like an entry in the catalogue that shows no reference to the location in the book stacks, even though the book is still there. This form of forgetting may happen, for instance, when a particular event, in which a Mr. Brown played a major role, is stored under the cue “Mr. Brown”. If Mr. Brown is never encountered again, the event itself may still be remembered, but “Mr. Brown” may no longer function as a effective retrieval cue. When later on Mr. Brown calls you and assumes that you will remember him, an embarrassing situation may develop. 

The second possibility is that the retrieval cues are taken mainly from the context in which an event occurred. When next we try to remember the event in a different context, it may happen that the remaining cues prove insufficient. Or worse, it may happen that the new context directs our attention to other cues that lead us to entirely different events. In the library metaphor, this may happen when a book is catalogued only by its title, and we try to retrieve it using the author's name. A somewhat famous example of a similar phenomenon is given by Tversky & Kahneman, when they asked people to estimate either the probability that a word starts with the letter “R”, or the probability that it has an “R” as its third letter (Tversky & Kahneman, 1973). People solve this type of problem by searching for exemplars of such words. That is a familiar task for words beginning with an "R", apparently because the first letter is a search cue already foreseen at the time of storage. The third letter of a word was never foreseen as a search cue, and as a result it is difficult to quickly name a few of such words. The difference in difficulty leads people to believe - quite wrongly- that words have more often an "R" in the first position than in the third. The incongruence between cues foreseen during storage and cues used for retrieval is at the basis of this often replicated effect. Reinstatement of the original context is a well-known technique for memory retrieval in forensic interviews, of which Geiselman's cognitive interview is an example (Geiselman et al., 1984). 

A third possibility is that the cues lose their uniqueness, because later on many other events were stored under the same cues. It is like entering Hans Christian Andersen’s tales in the catalogue as unspecified ‘fairy tales’, because it is as yet the only fairy tales collection in the library. Later the collection of fairy tales may grow to hundreds of titles, thus making "fairy tales" an almost useless cue for readily finding Andersen's tales. An illustration of the loss of uniqueness of retrieval cues was found in Wagenaar's study of his own autobiographical memory (Wagenaar, 1988d). A real life example from that corpus was that he once shook hands with Her Majesty the Queen of the Netherlands, which he probably stored under the cue ‘the queen’, on the assumption that the event would remain a unique experience for him. Little did he realize that much later, as Rector of Leiden University, he would meet the queen on many more occasions, making the cue for the first time he met her in person lose its effectiveness. The other author of this book also shook hands with the Queen once, and has never again met her since. For him this was a unique event, which makes it easy to retrieve the verbatim memory of his very brief conversation with her
. 
A much debated question is whether forgetting is not merely a matter of diminished accessibility, caused by a loss of cue effectiveness, but may also be due to a true loss of stored information. In the library metaphor: not a problem of the catalogue, but a disappearance of books from the stacks. The 'decay theory of forgetting' claims that this may happen, and that the information loss is caused by some sort of automatic decay of memory traces (Baddeley, 1990). Forgetting Mr. Brown’s name in the example given above might have been caused by automatic decay, in a manner similar to the fading of graffiti on a wall, under the influence of rain. The competing theory of information loss is called 'interference theory'. It claims that new information, highly similar to information that was already stored, may replace, and therefore destroy the original memory trace. The large number of Browns encountered in your life time may have erased all traces of the original Mr. Brown in our example. It will be realised that interference theory is not unlike the loss of cue uniqueness, because it is fed by new and similar contents. The major difference is that in interference theory it is assumed that the memory traces are erased, while according to the theory of cue effectiveness the trace is still preserved but can no longer be found. A vast body of memory research has demonstrated that forgetting is almost always due to interference, and only in pathological conditions to autonomous decay. The decay-theory of forgetting, that corresponds with the common sense notion that forgetting means the automatic erasure or destruction of information in the memory store, is incorrect. But, as indicated above, it is very difficult to distinguish memory loss through interference from loss through inaccessibility, because there is no empirical test for the actual disappearance of information. In experiments with human subjects we can only demonstrate that some information cannot be found anymore. There has never been a definite proof that information once stored in memory, can ever be erased.

In order to judge the probability that a witness may correctly remember events from a distant past, we should ask ourselves which cues may best be used in interrogation, and what sort of interference by other but similar information may have taken place. From another study by Wagenaar (1986) it appears that “what happened at the event” is a much more effective cue than “where it happened”, and “who was involved”. The worst cue turned out to be “when it happened”. Still, time is often used as the retrieval cue in forensic interviews, as in the famous question: “Where were you on the evening of 19 December 1995?”

Retrieving a date

The classical studies on retrieving dates from autobiographical memory are done by Marigold Linton (1975, 1978). She noted in her diary several different events per day, and later used the descriptions of these events to retrieve the date at which they happened. Wagenaar (1986) in a similar study employed a more elaborate setup, in which for each event four pieces of information were recorded: ‘What’, ‘Who’, ‘Where’, and ‘When’. Testing his memory for these events at a later date, these retrieval cues were presented to him separately and in combinations to retrieve the other ones. In this experiment the condition that is identical to Linton’s study presented ‘What’, ‘Who’, and ‘Where’ as retrieval cues, with the task to reproduce ‘When’. In the case of the stolen Mercedes witnesses were asked to confirm that the event of Mr. Dukes activating the alarm happened on a specific date, six years ago. Thus the task was to find a date, given 'What', 'Who', and 'Where'. Wagenaar's 1986 results show that the chance of remembering an exact date, given the other three aspects as retrieval cues, must be estimated at 5%. The score for 'When' was low compared to his ability to remember other aspects: 59% for ‘What’, 76% for ‘Who’ and ‘Where’, given the remaining three aspects as retrieval cues. The meagre score for ‘When’ must mean that dates are rarely encoded exactly. The retrieval of dates is often more a matter of logical inference, or reconstruction with the help of 'landmark' events, like a holiday in India, moving into the new house, the birth of a child, running the New York Marathon, as time anchors, and trying to place the date of the required events relative to such anchors (cf. Loftus & Marburger, 1983; for a general overview, see: Larsen et al., 1996). Whenever witnesses are unable to explain which landmarks they have used to reproduce a date for an in itself trivial event after a time interval of several years, their testimony should be seriously doubted.

Memory changes

The second mechanism that causes loss of information from the memory store is called 'updating'. Older versions are replaced by newer versions, and access is in the first place to these new versions. The major difference with loss of accessibility or interference is that updating is usually not experienced as a form of forgetting. On the contrary, the new versions may be as accessible as the previous ones, and it is rarely realized that a change of content has taken place. We may compare this to taking a book from the library, and replacing it by a newer edition. In that case nothing would go wrong with accessibility, since the catalogue would still give access to the book. But unsuspecting users might not realize that they do not receive the original information. With books one might be alerted by the mention of the date of appearance, and the number of the edition. Updating in memory does not leave such traces. The updated version presents itself as an original memory.

Updating is not always bad. It can be very useful to adapt memories to new knowledge and current conditions. One might even argue that a considerable section of our memory is used to keep track of the current status of the world. Our knowledge of the world needs constant updating, and it may be helpful to erase the previous records, or at least to make them less accessible. It serves a purpose to remember where you parked your car today; it may be confusing to remember where you parked it yesterday or the day before. Updated memories may become part of autobiographical memory: the things that eyewitnesses are asked to recall originally belonged to the status quo of the world at that time, which was subsequently and routinely updated. 

The difference with the type of forgetting discussed in the previous sections lies in the subjective experience: fully accessible but altered memories are not experienced as being forgotten. On the contrary, they may be reproduced with great confidence, even though they are almost entirely inaccurate. The often reported lack of correlation between confidence and accuracy in witness statements is probably due to this effect (Bothwell et al., 1986; Sporer et al., 1995). Confidence is based upon the ease with which these memories are retrieved, their availability, while accuracy depends on the degree to which their content has been altered since they were originally acquired. One might even argue that the updating process may result in a negative correlation between confidence and accuracy: the more often a memory is retrieved for updating, the steadier the retrieval cues will become. 

The problems related to witnesses testifying about memories from long ago is apparently twofold: to what extent is access inhibited by the decrease of cue specificity, and to what extent is the content of memories altered through a quite normal process of updating? Let us consider how these problems turn out for the owner of the stolen Mercedes and his witnesses.

Mister Dukes' testimony

The first and most important witness was Mr. Dukes himself, who testified that activating the alarm in his car for him was a normal and strong habit, because he loved his Mercedes and because this type of car is often stolen by professional car thieves. He also said that the alarm system in his car was of a sophisticated type, especially installed on his request. Why would he forget to activate it? Moreover, he said that he specifically remembered the lights flashing when he switched on the alarm on that particular night.

Applying what we know about autobiographical memories and in particular that they are retrieved by means of retrieval cues, we may conclude that Mr. Dukes was faced with no small problem. Why would the rather trivial act of switching on the car alarm on that particular night, an act that was, moreover, part of a routine, be stored in his autobiographical memory with cues that would enable him six years later to retrieve its specific date of 19 December 1995? How could he be so confident? Is it not more likely that his confidence was based on the application of a generic memory (Linton, 1982; Kotre, 1995), i.e. the general script for parking his car, in which activation of the alarm is a fixed step? Could he not have reasoned that he must have done it, because it was part of the routine that he always followed? And if indeed it was such a fixed routine, would he be able to remember one particular instance of it?

The rather surprising answer to this question is that an accurate recollection of the critical event was not all that unlikely. His testimony was not about a routine event, resembling many other instances. It was, in his version of the story, the last time Mr. Dukes followed the routine before the traumatic theft of his cherished Mercedes. When the next morning he discovered that his car was missing, he must have asked himself: “How is it possible that I did not hear the alarm? The thieves had no way of bypassing it, had they? Not for all the money that I spent on that system! Am I certain that I activated it last night? Yes, I have a clear memory of doing it!” He will almost certainly have discussed this with Mrs. Dukes, and with all the other people to whom he explained in the following days and weeks that his Mercedes had been stolen. The memory task was not to remember the activation of the alarm after six years; the task was only to remember it after no more than nine hours. From then on he will have told -in technical terms 'rehearsed'- the story so often that the cues for the retrieval of the event remained highly effective. He almost certainly will continue to remember it in the coming 40 years, if he lives that long. The controversy with Safetycar will only make long-term recall more likely. The problem of remembering dates after a long time interval, as explained above, did simply not occur for Mr. Dukes.

There is, however, another problem. It begins with the fact that even highly routinized behaviour can go wrong. Although Mr. Dukes had developed a strong habit of activating his car alarm, he may have forgotten it just once. The extensive literature on absentmindedness (Reason, 1984) shows that under some conditions routines may break down. Lapses occur especially when a high degree of automaticity has been achieved, when there is a stressor, like feeling unwell or being in a hurry, or when the deviant behaviour is part of another highly routinized sequence (see also Chapter 13). We know too little about the specific situation that night to judge this aspect of Mr. Dukes' behaviour. Although activating the alarm was probably a highly routinized action when parking his car at night, not activating it may have been equally routinized for parking his car during the daytime. Perhaps Mr. Dukes was in a hurry that night, or exceptionally tired. Maybe he was under the influence of alcohol, or was distracted by the sudden appearance of Mrs. Richards walking her dog at the very moment he stepped out of his car (see below). Who knows?

Let us, if only for the sake of argument, assume that indeed Mr. Dukes honestly forgot to switch on the alarm. That must have been an inadvertent act of forgetfulness, because he loved his Mercedes. In that case, he will not have realized his omission and therefore also not have stored it in his memory. When the next morning he tried to remember for the first time whether or not he had activated the alarm, he will not have found a clear recollection of doing it, nor one of not doing it
. In that memory void, his familiar ‘locking the car’ script may have produced an image of activating the alarm, which next turned into a clear memory of a detail that never happened. A weakness of this scenario is, that it supposes the occurrence of two errors: a memory lapse, followed by a memory intrusion. But these errors are not fully independent: one is the ideal precondition for the other.

The situation of making two memory errors in succession has been studied extensively in the context of a frequently occurring real-life problem: taking a medicine at regular intervals, like once or twice a day. Empirical studies show that it is more likely to believe erroneously that one has done so, than to forget that one did (Wilkins & Baddeley, 1978). The result is that skipping a pill is the most likely error, rather than taking one pill too many. The task of remembering whether specific acts were performed or not is called reality monitoring. The problem is, that the recollection of planning to do something may be mistaken for actually having done it. Reality monitoring is more problematic in young children and the elderly, but it is “quite common in normal adults, and is an important source of errors in judgments, in action, and in belief” (Cohen, 1989; Schacter, 2001, Chapter 2). 

The scenario the likelihood of which the court must estimate is, that Mr. Dukes committed two errors in succession: he forgot to activate his alarm, and then he remembered erroneously that he had done it. In this scenario the critical retention period is not in the order of six years, but of nine hours only. The alternative is, of course, that he did not in fact make these errors, but did activate the alarm and remembered it correctly.

In the margin of all this, it should be noted that so far in our discussion we have assumed that Mr. Dukes is not the crook that Safetycar suspected him to be. If in fact he sold his Mercedes on the black market, and reported it missing to collect the insurance on it, there is, of course, no memory problem. On the other hand, it should also be realized that the logical basis of Safetycar’s reasoning is rather weak. If Mr. Dukes is a crook, his alleged recollection of activating the car alarm is false. It is Safetycar’s argument that an honest person would not remember whether or not he activated his car alarm on a particular night, six years ago. Hence, if Mr. Dukes does remember such an event, his testimony must be false. This is some sort of Catch 22. If Mr. Dukes claims that he remembers activating the alarm, he must be a liar; if he does not remember it, he loses his case anyway. Consultation of a memory expert will not resolve this dilemma.

Mrs. Dukes' testimony

Mrs. Dukes stated that she was still awake and up when her husband came home at half an hour before midnight on 19 December 1995. She stated that the Mercedes was always parked in the same spot on the premises, which could clearly be seen from the living room window. The family had the typical Dutch habit of leaving the curtains open at night. She says she actually saw her husband arrive in the Mercedes; she saw how he left the car, locked it and switched on the alarm. She saw the flashing lights of the alarm reflected in the neighbours’ windows. She was certain all this happened in the night of 19-20 December 1995.

For Mrs. Dukes' testimony the same reasoning applies as for her husband's testimony: her problem was not to remember all this after six years. Also for her the real problem occurred in the morning of 20 December, when the couple discovered that the Mercedes was no longer in its usual place. But there also is a difference between her and her husband: she was not herself responsible for activating the alarm and did therefore not have a memory of doing it, or not doing it. It could therefore not have been very difficult to create a positive memory in Mrs. Dukes' mind through post-event information, for instance by saying: “You do remember that I switched on the alarm last night, don’t you?” Is this what happened? Was she possibly influenced by her husband's suggestive remarks? We do not know the answer, because Mrs. Dukes was never interrogated about this episode.
Mrs. Richards' testimony

Mrs. Richards lived in the neighbouring house, with a clear view of the spot where the Mercedes was usually parked and in fact parked that night. Her neighbour's Mercedes always was something of a nuisance, as it hindered her when she used the side entrance of her house. That was why she had ample opportunity to notice that the alarm indicator on the dashboard was always flashing. Hence she concluded that Mr. Dukes never forgot to activate the alarm. On the night of 19 December 1995 she walked her dog, as she always did around 11.30 PM. She was outside the house when Mr. Dukes arrived, and had a clear view on the tail lights of the Mercedes flashing when he activated the alarm. In the morning of the 20th she got up at seven o’clock. The Mercedes was still there, according to her. Around 8.00 the car was gone. She thought nothing of it, because Mr. Dukes would usually leave home at about that time. Only later she heard that the car had been stolen.

The testimony by Mrs. Richards is surprising, because almost certainly she did not take part in the commotion in the Dukes' residence on the morning of the 20th. Only “later” she heard about the theft. Unfortunately, nobody cared to ask what she meant by “later”; a few hours, a few days, a few weeks? If “later” means ‘a few hours’, the same argument applies to her testimony as the one used for the Dukeses: she only had to recall the events of the night before, which should not have been too difficult, although she could also have been influenced by suggestions from herself or others. If it meant ‘a few weeks’, Mrs. Richards would definitively have had a problem attempting to date her memory on the evening of the 19th, instead of on one of the other nights with exactly the same routine. It may therefore be argued that Mrs. Richards is no better witness than Mr. and Mrs. Dukes, and possibly worse. On the other hand, one might assume that Mrs. Richards is less likely to be party to some sort of conspiracy, since it was not her car. But what do we know of the situation in which a neighbour comes to your door asking: “You certainly do remember last Friday night, when you saw me come home after you walked your dog, and you saw me switch on the car alarm, don’t you?” She might be tempted to be a good neighbour.

Cue specificity and suggestion

Assuming the question was posed to Mrs. Richards as indicated above, it obviously contained quite a number of retrieval cues: ‘last Friday night’, ‘walking the dog’, ‘saw me come home’, ‘saw me switch on the alarm’. Such a profusion of cues may be quite helpful for the retrieval of an otherwise trivial event. But the problem is, that the cues contained in the question also have the power to direct Mrs. Richards' memory search to the wrong night. Imagine that she saw Mr. Dukes come home on the 18th, not on the 19th. The cues given to her direct her to her memory of what she observed on the 18th, and unless that recollection was explicitly dated, which is by no means likely, she would have no way of noticing that the question put to her led her to the wrong night. On the contrary, when asked after having just been told about the theft, the suggestion may easily have been created that her recollection must be of the night that preceded the theft on Saturday. Once established clearly in her mind in this manner, she would be able to testify about it in total honesty, without realizing that she was -perhaps inadvertently- misled by her neighbour's question.

The situation is even worse. In the context of legal proceedings, the question can be phrased in two ways:

· On which day did you see Mr. Dukes switch on the alarm of his car?

· What did you see Mr. Dukes do on the night of 19 December 1995?

Both questions are meaningful, but the first is more difficult to answer than the second. In the first question ‘What’, ‘Who’, and ‘Where’ are the cue, whereas 'When' is to be retrieved. This would be very difficult to do, and without an explanation of the landmark events that Mrs. Richards used to do this, the answer would be rather unconvincing. The second question is in principle not much easier to answer, since the retrieval of an event with a date for a cue will rarely be successful. In this case, however, Mrs. Richards knew full well what the investigation was about, which means that, for all practical purposes, the second question is equivalent to and might have been replaced by: 

· Did you see that Mr. Dukes activated his car alarm on the night of 19 December 1995?

This, however, is a somewhat suggestive question, with its focus not on the date, but on the alarm. In that case it might easily have escaped Mrs. Richards’ attention that the real problem was not what she saw, but when she saw it. 

We do not know precisely which question Mrs. Richards was asked, or in what way she interpreted the question, in whatever form it was posed. Although both wordings of the question are acceptable in principle, in practice only the first question can lead to a useful answer. The second question, combined with what Mrs. Richards already knew about the purpose of her testimony, left nothing to reproduce that was not already present in the retrieval cues offered to her in the question. By using the information to be retrieved as a retrieval cue, the question whether she saw the lights flashing becomes circular. 

Things may have been even worse. Imagine that Mrs. Richards was asked whether she remembered the flashing taillights. If in fact she did not perceive a flashing taillight, the question may have made her add this detail to a memory that did not contain it originally. This effect is known as the post-event information effect and will be explained below. For now the bottom line is, that a question worded in such a way that it contains the answer should be avoided as much as possible. 

A type of question often used in police interrogation and court proceedings, that suffers from this flaw, is the yes or no question: “Did you (or did you not) see the purple pants of the robber?” The question provides the witness with information that he possibly did not yet know, and that may inadvertently be adopted into the original memory. When the next time the correct question “What colour of pants was the robber wearing?” is asked, the witness may produce the seductive, but misleading information about the purple pants of the robber. From this it follows that in the case of Mr. Dukes the court should be told about the time at which Mr. Dukes approached his neighbour to ask her about the night before the theft, and what question(s) he asked specifically. 

The recognition of suspects in lineup tests

A notorious example of including the answer in the question, is the recognition of a suspect by means of a lineup test. The procedure is that a set of photographs or of live persons is shown to the witness with the question: do you recognize the person you saw at the scene of the crime? The general rule is that the lineup consists of one suspect and at least five foils, all approximately fitting the description given earlier by the witness. The witness may point out one person only or, if none of the persons shown is clearly recognized, no one at all. The problem with this procedure is, that the thing to be remembered, i.e. the appearance of the perpetrator, is possibly contained in the information presented to the witness, namely the suspect's face. When in a recognition test only the suspect is shown to the witness without any foils, the test is reduced to a yes or no question. Such single-person identification tests are frequently used by the police in our country. Being yes or no questions, they have been demonstrated to be highly suggestive Wagenaar & Veefkind, 1992). 

The problem is also not entirely avoided in multi-person line-ups. Imagine an innocent suspect becoming involved in a criminal investigation because he resembles the real perpetrator. Then, showing this suspect to a witness in a lineup may lead to a positive identification only because he looks more like the perpetrator then the foils. Such a false identification is not all. Even if the witness recognizes no one, the lineup may still have the effect that in the witness’ memory the face of an innocent suspect takes the place of his recollection of the real perpetrator's face. The next time the witness is asked to identify the suspect as the perpetrator, as is not uncommon in courtroom confrontations, the witness may declare himself 100% confident that he remembers his face. 

Yet another scenario may occur even when the suspect does not particularly resemble the perpetrator, but for some reason the witness’ attention is drawn to this particular person in the lineup. This happened in the Demjanjuk case because the foils in that lineup did not fit the general description of the perpetrator given earlier by the witness. This made the lineup a multi-person lineup with only one reasonable candidate, to which therefore all attention of the witnesses was drawn (Wagenaar, 1988b). It may also happen when the photograph of the suspect has a different format than those of the foils; or is in colour while those of the foils are in black and white, or the other way around; or when it has a recent date on it, as is often the case with police photos, while those of the foils have much older dates on them; or when the suspect wears sneakers and the foils black shoes as police officers usually wear; or ....etc. There are hundreds of ways in which the attention of witnesses can be drawn to a suspect by something other than a clear recall of his appearance (for a further discussion, see: Wagenaar, Van Koppen, & Crombag, 1993, Chapter 7). The essence of our problem with lineup tests is, that although they are meant to test the first process of losing access to one’s memories, as outlined above, they may actually introduce the second process, viz. the distortion of memory.

Misleading post-event information

The effect of misleading post-event information was first studied extensively by Elizabeth Loftus (1979). The general procedure of experimental studies of this effect contains three stages. First, some event is presented to subjects by way of a series of slides, a motion picture, or a written account. Then, after a retention interval a questionnaire is administered with various questions about the story witnessed in Stage 1. Some of these questions contain a misleading element, for instance the question “Did the blue car stop at the traffic light?” whereas in fact it had been a green car. In addition to the group of experimental subjects there are two control groups. One of these gets the confirmatory question: “Did the green car stop at the traffic light?” The second control group is asked the neutral question: “Did the car stop at the traffic light?” Then, after another retention interval, a forced-choice test is administered to the experimental subjects as well as the subjects in the control groups, in which each question requires the respondents to compare two versions of the story. In the critical question two versions of the car at the traffic light are shown, one with a green car, the other with a blue car. The question to be answered is which of the two versions the respondents saw originally. Thus it was established to what extent the memories of respondents in the experimental group were altered by the earlier introduction of the word “blue”. 

In this type of study the outcome is expressed by differences between the groups. Usually the differences between the experimental and control groups amount to tens of percents, meaning that misleading cues may indeed distort memory. Not every subject's memory, though, is altered in this simple manner, and certainly not about everything; altering a motor car into a horse drawn carriage in the memories of experimental subjects is probably not possible.

One clear finding is that small, ostensibly peripheral details are more easily modified than the more central aspects of a memory. The question “Do you think you were momentarily distracted by the dog that crossed the street the moment you saw the two robbers leave the bank?” may be very effective for introducing a nonexistent dog. A dog is a peripheral detail when one is witnessing a bank robbery. But the ending “…..the moment you saw the two robbers leave the circus?” will almost certainly fail to replace ‘bank’ by ‘circus’. For this to happen the connection between ‘robbers’ and ‘bank’ is too central to the theme or script of a robbery. A similar reasoning holds for introducing peripheral but implausible aspects into the remembered story. “Do you think you were momentarily distracted by the elephant that crossed the street ….” will fail because it can easily be inferred that an implausible detail like an elephant would have been remembered. The flashing taillights on the night of 19 December 1995 are ideal for the operation of misleading post-event information, because they are peripheral as well as plausible details, that do not really affect the general story line of how Mrs. Richards saw her neighbour come home after walking her dog.

It is not really necessary that misleading information is provided by an external source. Common sense inference can have the same effect (Johnson & Raye, 1981). What is true most of the times, is probably an integral part of the general ‘script’ of everyday happenings. In turn, such a script will be used as a framework that directs recall. When no specifics are remembered, they will automatically be ‘filled in’ on the basis of the script. If Mrs. Richards is convinced that her neighbour always activated the car alarm, the flashing taillights will be part of the script ‘Mr. Dukes coming home’. In Mrs. Richards' recollection the script will automatically reproduce the taillights, even if she does not recall the specific instance. Again, the event under consideration appears ideal for such an effect. All witnesses in this case claim that Mr. Dukes always followed a routine for parking his car near his house. On that particular night there was no reason to store more in memory than what was already present in the existing script, because nothing special happened and the theft had not yet occurred. Until the moment of recollection, some time “later”, there had also been no reason for rehearsal of aspects that might have differed from the general script.

Misleading information is especially effective when a person’s attention is not drawn to the discrepancy. A question such as “Did the blue car stop at the traffic light?” focuses on the stopping, not on the colour of the car. Likewise, it could be highly effective to ask Mrs. Richards: “That night when you saw me come home late, that was last Friday, wasn’t it?” Now the focus is on Friday. Although the alarm is not even mentioned, it may well be inserted automatically into her memory. Less effective would be: “When I came home last Friday night, did you see me activate the car alarm?” Now the critical item is part of a question that might be answered with “no” before the critical item becomes part of the memory. This is the reason why we should know more about the way in which Mrs. Richards was first asked to remember the scene. Her statement, taken six years later, only reflects the end result of a possibly creative memory process. The questioning in court should also be directed at the creation of her memory, not only at the end result.

A highly relevant aspect of the effect of misleading post-event information is the timing of the procedure. Remember the three stages of these experiments: first presentation of a story, next introducing misleading post-event information in a questionnaire, and finally a forced-choice test to establish whether the experimental subjects are indeed misled by adopting the post-event information into their memory. Imagine that the forced-choice test is given a week after the original event. Then we have a choice for the time of presentation of the misleading information: immediately after the original event, or briefly before the forced-choice test. From the results of control groups we know that the critical information, such as the green colour of the car at the traffic light, is almost certainly forgotten after one week. If the misleading information is given immediately after the original story, it may also become forgotten after one week. Hence, with both pieces of information forgotten, subjects cannot do much better than guess. That is exactly what happens: all three groups score about 50% correct answers. But when the misleading information is presented briefly before the forced-choice test, many subjects will remember it much better than the almost forgotten original information. They have no reason to question the misleading information, the true version of which they have almost entirely forgotten, and absorb the post-event information easily. In this situation Loftus, Miller & Burns (1978) found that 80% of the experimental subjects made the wrong choice. It is not necessary, though, to wait a full week for misleading information to have its effect. After a retention interval of a single day the wrong choice is already made by 70% of the subjects, provided that the forced-choice test follows shortly thereafter.
These results of timing can be explained by the quite logical assumption that a weak memory trace is more easily replaced than a stronger one. In the case of Mrs. Richards, the original memory of Mr. Dukes' arrival cannot have been very strong, since for her it was an insignificant event at the time. “Later”, when she was told about the theft, the original trace must already have been quite weak, if there still was a trace at all. If Mr. Dukes had in fact forgotten to switch on the alarm that night, the relevant trace would have been that the taillights did not flash. Unless Mrs. Richards realized that she was witnessing the first stage of a drama, which of course she did not, it cannot have left a very strong trace in her memory.

The relevance of our discussion of the possible effects of misleading post-event information is, that it may have produced in Mrs. Richards’ the recollection of something that never happened. If she did in fact not see the flashing taillights on the night of 19 December, she may have heard a misleading version from the mouth of Mr. Dukes, at some point in time which she calls “later”. It may have replaced the original memory in which the taillights did not flash.

Source awareness

Psychologists are not only interested in what people remember, but also in what people know about the operation of their own and other people's memory (see, e.g.: Crombag, Merckelbach, & Elffers, 2000). This is called metamemory. Quite often witnesses are asked: “How certain are you about this?” Such a question invites people to reflect upon the quality of their memory, upon reasons why their memories could be wrong, upon possible other sources of information by which they might have become confused. In the green car/blue car paradigm a reasonable question would be: “Are you sure that no one else told you about the colour of the car?” This question addresses possible conflicting sources of knowledge in memory. The tacit assumption is that we do not only store information, but together with it also the source of that information. We are supposed to remember where our knowledge of the colour of the car came from: from the original observation, or from the questionnaire offered afterwards. But a vast body of literature has revealed that this source awareness can be rather weak: we know many things without remembering how we obtained the information (The seminal paper is by Johnson et al., 1993). When we briefly return to the metaphor of a library with bookshelves and a catalogue, source amnesia would mean that the catalogue does not say when the entries in the catalogue were made, or by whom. If the position information in the catalogue would mischievously be changed, so that the entry becomes linked to a new book, a wrong book, there is no way to find out that there had been a previous link and to what position the entry used to refer before the change was made. The old book has not been removed from the shelves, but it will be extremely difficult to find.

The effect of misleading post-event information cannot exist without this amnesia for sources. More precisely, it consists of a replacement of sources, not a destructive replacement of information within those sources. The recollection of a blue car does not imply that the green car is forgotten. It only means that the retrieval cue, that was linked to the colour green in the original presentation, has now become connected to the colour blue introduced by the questionnaire. Extensive research on the precise working of the effect has demonstrated that the original information, like the colour green, is not removed from memory. 

An example of how such experiments may be conducted is found in the work of McCloskey & Zaragoza (1985). In the first stage of their experiment a story was presented in which a toolbox was shown that contained a hammer. In Stage 2 it was suggested to the subjects in the experimental group that the toolbox had contained a screwdriver. Control subjects received no further information about any particular tool. In the traditional setup, during the third stage the subjects were given a choice between ‘a hammer’ and 'a screwdriver’. As in Loftus’ experiments, the misled group displayed a higher preference for ‘a screwdriver’. But in a ‘modified’ condition subjects were asked to choose between ‘a hammer’ and ‘a wrench’. For the subjects in the control group the substitution of ‘a screwdriver’ by ‘a wrench’ should not make any difference, as neither of the two was ever mentioned to them. They would still have a clear preference for ‘a hammer’. In the misled group in the modified experiment there should be a tendency to choose ‘a screwdriver’, but that was not one of the choice alternatives. For those who in their memories replaced ‘hammer’ by ‘screwdriver’, the choice between ‘hammer’ and ‘wrench’ would result in a 50-50 guess. Hence the misled group would reveal a lesser preference for ‘hammer’ than the control group. However, as it turned out, both groups showed an identical 70% choice of ‘a hammer’. Being misled in a forced choice test between ‘a hammer’ and ‘a screwdriver’ does not imply that the recollection of ‘a hammer’ is destroyed. It continues to dwell somewhere in memory and can be found if adequate retrieval cues are employed.

Loftus’ position was that misleading post-event information destroys the original memory. One argument that seemed to support this notion was that expressed confidence in the choices were equally high for misled and not-misled subjects (Loftus et al., 1989). Another argument came from an extra test, in which subjects were asked to indicate whether pieces of information came from Stage 1 or Stage 2. Misled subjects had no way of discovering the source of their confusion (Belli et al., 1994). It is obvious from the absence of source awareness in the library metaphor, that these two arguments are in line with the notion that misleading post-event information affects the links between cues and stored information, but not the information itself.

In the Dukes' case we may conclude that the three witnesses may all have been influenced by misleading post-event information, either generated by their own logical inference, or by the stories they told one another. After such a thing has happened, it will be very difficult to recover the original story, as source awareness will almost certainly be absent. After telling and probably retelling the story during a period of six years, the link between retrieval cues and the revised story has become far too strong to be undone by any type of interrogation.

Our expert testimony


One of us served as an expert on memory problems in this case. The basic arguments presented to the court were:

1. There are two processes that may obstruct memory: a loss of cue effectiveness over time, and distortion caused by post-event information. The problem in the case of the lost Mercedes is not the loss of cue effectiveness in the six years between the theft and the interrogation of the witnesses, but the distortion that may have occurred immediately after the theft was discovered.

2. We know that such distortions may easily occur, especially when the events to be remembered follow routinized scripts and were trivial at the time of their occurrence.

3. Frequent rehearsal of the story as told by Mr. and Mrs. Dukes has made it extremely difficult to find cues that will activate a possibly different original.

4. Distortion of memory through post-event information is especially difficult to discover, both by oneself and by others, because we often do not remember the sources of our recollections.

5. For Mrs. Richards the situation may have been even worse, depending on what she meant by “later”. If she meant days or even weeks, she will have experienced the difficulty of finding the exact date for the events presented to her as cues. It is even likely that the date to be found in her memory was presented to her as a retrieval cue, which would make her testimony circular.

What the court decided


The court decided that indeed the retention period in this case may have been no longer than a few hours. The supposed effect of post-event information was not more than a speculation, because it was not established as a fact that such information had been presented to the witnesses. For these reasons the testimony by Mr. and Mrs. Dukes, and by Mrs. Richards, was accepted as a sufficient proof of the fact that the Mercedes had indeed been stolen while the alarm was activated. Consequently, Safetycar was ordered to pay.

� Which consisted of "Your Majesty, I am Crombag from Leiden University," to which she replied: "Ah, from Leiden." 


� Memories of not doing something do occur: to many of us it has happened that we woke up in the middle of the night with the sudden knowledge of having forgotten to do something important, such as making a phone call or warning a colleague that some meeting has been cancelled.
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