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Abstract
A set of reforms proposed in 1999 directed the police how to conduct an eyewitness lineup. The promise of these system variable reforms was that they would enhance eyewitness accuracy. However, the promising initial evidence in support of this claim failed to materialize; at best, these reforms make an eyewitness more conservative. The chapter begins by reviewing the initial evidence supporting the move to description-matched filler selection, unbiased instructions, sequential presentation, and the discounting of confidence judgments. We next describe four reasons why the field reached incorrect conclusions regarding these reforms. These include a failure to appreciate the distinction between discriminability and response bias, a reliance on summary measures of performance that conflate discriminability and response bias or mask the relationship between confidence and accuracy, and the distorting role of relative judgment theory. The reforms are then reevaluated in light of these factors and recent empirical data. We conclude by calling for a theory-driven approach to developing and evaluating the next generation of system variable reforms.
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Eyewitness identification; Eyewitness reforms; Recognition memory; Relative judgment theory; Signal-detection theory1. Introduction
In October 1999, the U.S. Department of Justice released a document entitled Eyewitness Evidence: A Guide for Law Enforcement (Technical Working Group for Eyewitness Evidence, 1999), which proposed a set of guidelines for collecting and preserving eyewitness evidence (Wells et al., 2000). The guidelines proposed a set of reforms that were expected to enhance the accuracy of eyewitness evidence. The establishment of these guidelines was a noteworthy achievement for psychology, and was heralded as a “successful application of eyewitness research,” “from the lab to the police station.” Yet, as we shall see, the field got some of these reforms wrong. The goal of this chapter is to examine how that happened.
Intuitively, there would seem to be few kinds of evidence more compelling than an eyewitness confidently identifying the defendant in a court of law. From a strictly legal perspective, eyewitness identification (ID) is direct evidence of the defendant's guilt. Its compelling nature is not surprising if you strongly or mostly agree that memory works like a video recorder, as did 63% of Simons and Chabris' (2011) representative sample of U.S. adults. Of course, the veracity of that claim has been challenged by countless experiments (for reviews see Loftus, 1979, 2003; Roediger, 1996; Roediger & McDermott, 2000; Schacter, 1999) and, in a different way, by the over 1400 exonerations reported by the National Registry of Exonerations (eyewitness misidentification played a role in 36% of these false convictions) (www.law.umich.edu/special/exoneration/).
There are a number of factors that adversely affect the accuracy of eyewitness ID of strangers and that can help one understand how it is that honest, well-meaning eyewitnesses can make such consequential errors. These include general factors that characterize normal memory functioning, like its constructive nature (Schacter, Norman, & Koutstaal, 1998) and poor source monitoring (Johnson, Hashtroudi, & Lindsay, 1993). But it also includes factors more germane to eyewitness ID, like limitations in the opportunity to observe (Memon, Hope, & Bull, 2003), the adverse effects of stress on attention and memory (Morgan et al., 2004), and the difficulty of cross-racial IDs (Meissner & Brigham, 2001). Wells (1978) referred to factors like these as estimator variables, because researchers can only estimate the impact of these variables on the performance of eyewitnesses. There is little the criminal justice system can do to counteract the adverse impact of these factors. Wells contrasted estimator variables with system variables, which are variables that are under the control of the criminal justice system. System variable research can be divided into two categories. One category focuses on the interviewing of potential eyewitnesses (for example, by using the Cognitive Interview, e.g., Fisher & Geiselman, 1992). The other category focuses on ID evidence and how it should be collected. The collection of ID evidence is the focus of this chapter, particularly the role played by the lineup procedure. The aforementioned guidelines pronounced a series of reforms for how to collect ID evidence using lineups that were supposed to enhance the accuracy of that evidence.
The chapter is divided into four main parts. Section 2 reviews the evidence for these reforms at the turn of the twenty-first century—when the recommendations were being made and adopted (Farmer, Attorney General, New Jersey, 2001). We briefly review the empirical evidence supporting the move to description-matched filler selection, unbiased instructions, sequential presentation, discounting confidence judgments, and double-blind lineup administration. Section 3 lays out four reasons why the field reached incorrect conclusions about several of these reforms. These include a failure to appreciate the distinction between discriminability and response bias; a reliance on summary measures of performance that conflate discriminability and response bias; the distorting role of theory; and a resolute (even myopic) focus on preventing the conviction of the innocent. Section 4 reexamines the reforms in light of the factors detailed in Section 3 and recent empirical data. Section 5 lays out the direction forward, describing a more theory-driven approach to developing and evaluating the next generation of system variable reforms.
2. Eyewitness Reforms
The guidelines focused on many different aspects regarding how a lineup should be conducted, from its construction to the response made by the eyewitness. One reform recommends that a lineup should include only one suspect (Wells & Turtle, 1986). That means that the remaining members of the lineup should consist of known-innocent individuals called fillers. The rationale for the inclusion of fillers is to ensure that the lineup is not biased against a possibly innocent suspect. One factor to consider is how closely the fillers should resemble the perpetrator (Luus & Wells, 1991). To achieve the appropriate level of similarity, another recommendation requires that the fillers should match the description of the perpetrator (as reported by the eyewitness prior to viewing the lineup). Description-matched fillers—that is, fillers chosen based on verbal descriptors—were argued to be superior to fillers chosen based on their visual resemblance to the suspect (Luus & Wells, 1991; Wells, Rydell, & Seelau, 1993). Next, prior to viewing the lineup, an eyewitness should receive unbiased instructions that the perpetrator may or may not be present (Malpass & Devine, 1981). Another suggestion involved how the lineup members should be presented to the eyewitness. The sequential presentation method presented lineup members one at a time, requiring a decision regarding whether #1 is the perpetrator before proceeding to #2, and so on (Lindsay & Wells, 1985; for a review see Gronlund, Andersen, & Perry, 2013). Once an eyewitness rejects a lineup member and moves on to the next option, a previously rejected option cannot be chosen. Also, as originally conceived, the eyewitness would not know how many lineup members were to be presented. Finally, because the confidence that an eyewitness expresses is malleable (Wells & Bradfield, 1998), confidence was not deemed a reliable indicator of accuracy; only a binary ID or rejection decision was forthcoming from a lineup. Another recommendation, not included in the original guidelines, has since become commonplace. This involves conducting double-blind lineups (Wells et al., 1998). If the lineup administrator does not know who the suspect is, the administrator cannot provide any explicit or implicit guidance regarding selecting that suspect. Table 1 summarizes these reforms; the numeric entries refer to the subsections that follow.

Table 1
Eyewitness reforms from Wells et al. (2000)
	Proposed reform	Description
	One suspect per lineup	Each lineup contains only one suspect and the remainder are known-innocent fillers
	2.1 Lineup fillers: filler similarity	Fillers similar enough to the suspect to ensure that the lineup is not biased against a possibly innocent suspect
	2.1 Lineup fillers: filler selection	Select fillers based on description of the perpetrator rather than visual resemblance to the suspect
	2.2 Unbiased instructions	Instruct eyewitness that the perpetrator may or may not be present
	2.3 Sequential presentation	Present lineup members to the eyewitness one at a time as opposed to all at once
	2.4 Proper consideration of confidence	Eyewitness confidence can inflate due to confirming feedback
	2.5 Double-blind lineup administration	Neither the lineup administrator nor the eyewitness knows who the suspect is


Eyewitness researchers generally rallied behind the merit of these suggested reforms. Kassin Tubb, Hosch, and Memon (2001) surveyed 64 experts regarding the “general acceptance” of some 30 eyewitness phenomena. Several of these phenomena are related to the aforementioned reforms, including unbiased lineup instructions, lineup fairness and the selection of fillers by matching to the description, sequential lineup presentation, and the poor confidence–accuracy relationship. From 70% to 98% of the experts responded that these phenomena were reliable. For example, “The more members of a lineup resemble the suspect, the higher is the likelihood that identification of the suspect is accurate”; “The more that members of a lineup resemble a witness's description of the culprit, the more accurate an identification of the suspect is likely to be”; “Witnesses are more likely to misidentify someone by making a relative judgment when presented with a simultaneous (as opposed to a sequential) lineup”; “An eyewitness's confidence is not a good predictor of his or her identification accuracy” (Kassin et al., 2001, p. 408).
We will briefly review the rationale and the relevant data that supported these reforms (for more details see Clark, 2012; Clark, Moreland, & Gronlund, 2014; Gronlund, Goodsell, & Andersen, 2012). But before doing so, some brief terminology is necessary. In the laboratory, two types of lineup trials are necessary to simulate situations in which the police have placed a guilty or an innocent suspect into a lineup. A target-present lineup contains the actual perpetrator (a guilty suspect). In the lab, a target-absent lineup is constructed by replacing the guilty suspect with a designated innocent suspect. If an eyewitness selects the guilty suspect from a target-present lineup, it is a correct ID. An eyewitness makes a false ID when he or she selects the innocent suspect from a target-absent lineup. An eyewitness also can reject the lineup, indicating that the guilty suspect is not present. Of course, this is the correct decision if the lineup is target-absent. Finally, an eyewitness can select a filler. In contrast to false IDs of innocent suspects, filler IDs are not dangerous errors because the police know these individuals to be innocent.
2.1. Proper Choice of Lineup Fillers
There are two factors to consider regarding choosing fillers for a lineup. Filler similarity encompasses how similar the fillers should be to the suspect. Once the appropriate degree of similarity is determined, filler selection comprises how to choose those fillers. Regarding filler similarity, Lindsay and Wells (1980) varied whether or not the fillers matched a perpetrator's description. They found that the false ID rate was much lower when the fillers matched the description. The correct ID rate also dropped, but not significantly. Therefore, according to this reform, fair lineups (fillers match the description) are better than biased lineups (the fillers do not match the description).
If fair lineups are better, how does one go about selecting those fillers? Two methods were compared. The suspect-matched approach involves selecting fillers who visually resemble a suspect; the description-matched approach requires selecting fillers who match the perpetrator's verbal description. Wells et al. (1993) compared these two methods of filler selection and found no significant difference in false ID rates, but description-matched selection resulted in a greater correct ID rate. Lindsay, Martin, and Webber (1994) found similar results.
Navon (1992) and Tunnicliff and Clark (2000) also noted that suspect-matched filler selection could result in an innocent suspect being more similar to the perpetrator than any of the fillers. Navon called this the backfire effect, which Tunnicliff and Clark describe as follows: An innocent person becomes a suspect because the police make a judgment that he matches the description of the perpetrator, but the fillers are chosen because they are judged to match the innocent suspect, not because they are judged to match the perpetrator's description. Consequently, the innocent suspect is more likely to be identified because he or she is once removed from the perpetrator (matches the description), but the suspect-matched fillers are twice removed (they match the person who matches the description). Based on the aforementioned data, and this potential problem, the guidelines declared description-matched filler selection superior.
2.2. Unbiased Instructions
Malpass and Devine (1981) compared two sets of instructions. Biased instructions led participants to believe that the perpetrator was in the lineup, and the accompanying response sheet did not include a perpetrator-not-present option. In contrast, participants receiving unbiased instructions were told that the perpetrator may or may not be present, and their response sheets included an explicit perpetrator-not-present option. Malpass and Devine found that biased instructions resulted in more choosing from the target-absent lineups. Other research followed that showed that biased instructions resulted in increased choosing of the innocent suspect from target-absent lineups without reducing the rate at which correct IDs were made from target-present lineups (e.g., Cutler, Penrod, & Martens, 1987). A meta-analysis by Steblay (1997) concluded in favor of unbiased instructions.
2.3. Sequential Presentation
Lindsay and Wells (1985) were the first to compare simultaneous to sequential lineup presentation. They found that sequential lineups resulted in a small, nonsignificant decrease to the correct ID rate (from 0.58 to 0.50), but a large decrease in the false ID rate (from 0.43 to 0.17). Two experiments by Lindsay and colleagues (Lindsay, Lea, & Fulford, 1991; Lindsay, Lea, Nosworthy, et al., 1991) also found large advantages for sequential lineup presentation. A meta-analysis by Steblay, Dysart, Fulero, and Lindsay (2001) appeared to confirm the existence of the sequential superiority effect.
2.4. Proper Consideration of Confidence
Wells and Bradfield (1998) showed that confirming a participant's choice from a lineup led to an inflation of confidence in that decision, and an enhancement of various other aspects of memory for the perpetrator (e.g., estimating a longer and better view of the perpetrator, more attention was paid to the perpetrator). Therefore, it was important for law enforcement to get a confidence estimate before eyewitnesses received any feedback regarding their choice. But that confidence estimate, even if uncontaminated by feedback, played a limited role in the reforms. This limited role stood in contrast to the important role played by confidence as deemed by the U.S. Supreme Court (Biggers, 1972). Confidence is one of the five factors used by the courts to establish the reliability of an eyewitness.
2.5. Double-Blind Lineup Administration
A strong research tradition from psychology and medicine supports the importance of double-blind testing to control biases and expectations (e.g., Rosenthal, 1976). Regarding lineups, the rationale for double-blind lineup administration is to ensure that a lineup administrator can provide no explicit or implicit guidance regarding who the suspect is. Phillips McAuliff, Kovera, and Cutler (1999) compared blind and nonblind lineup administration. They relied on only target-absent lineups, and found that blind administration reduced false IDs when the lineups were conducted sequentially, but not simultaneously. The lack of empirical evidence at the time the reforms were proposed likely explains why double-blind administration was not among the original reforms. There has been some research since. Greathouse and Kovera (2009) found that the ratio of guilty to innocent suspects identified was greater for blind lineup administrators. However, Clark, Marshall, and Rosenthal (2009) showed that blind testing would not solve all the problems of administrator influence. In sum, there remains relatively little evidence evaluating the merits of double-blind lineup administration. Consequently, its status as a reform has more to do with the historical importance of blind testing in other fields than the existence of a definitive empirical base involving lineup testing.
The story of the eyewitness reforms appeared to be complete at the dawn of the twenty-first century. Yes, honest well-meaning eyewitnesses could make mistakes, but the adoption of these reforms would reduce the number of those mistakes and thereby enhance the accuracy of eyewitness evidence. And nearly everyone believed this, from experts in the field (e.g., Kassin et al., 2001), to the criminal justice system (e.g., The Justice Project, 2007; the Innocence Project), textbook writers (e.g., Goldstein, 2008; Robinson-Riegler & Robinson-Riegler, 2004), lay people (see Schmechel, O'Toole, Easterly, & Loftus, 2006; Simons & Chabris, 2011), and the media (e.g., Ludlum's (2005) novel, The Ambler Warning; Law and Order: SVU (McCreary, Wolf, & Forney, 2009)). An important standard of proof, a meta-analysis, had been completed for several of the reforms, confirming the conclusions. However, the narrative surrounding these eyewitness reforms, and indeed eyewitness memory in general, has shifted in important ways in the last decade.
3. Impact of the Reforms Misconstrued
Why did support coalesce around the aforementioned set of reforms? Clark et al. (2014) addressed this question at some length, and the analysis presented here, built around four fundamental ideas, is similar to that articulated by Clark et al. The first idea is that the field focused almost exclusively on protecting the innocent (the benefit of the reforms), and not the accompanying costs (reduced correct IDs of guilty suspects). The second involves the distinction between response bias (the willingness to make a selection from a lineup) and discriminability (the ability to discriminate guilty from innocent suspects). The third idea highlights the role played by the reliance on performance measures that (1) conflated response bias and discriminability, or (2) masked the relationship between confidence and accuracy. The final idea implicates the role played by theory in the development of a research area, in this case relative judgment theory (Wells, 1984): The rationale for the enhanced accuracy of many of the reforms was that the reforms reduced the likelihood that an eyewitness relied on relative judgments.
3.1. Focus on Benefits, Discount Costs
Eyewitness researchers generally have focused on the benefits of the reforms, and disregarded the costs. That is, they have emphasized the reduction in the false IDs of innocent suspects, while downplaying the reduction in correct IDs of guilty suspects (see Clark, 2012). Due to the failure to appreciate the difference between discriminability and response bias, and a reliance on measures that conflated these factors (see next two subsections), more conservative (protecting the innocent) became synonymous with better. This focus on protecting the innocent, coupled with the fact that the reforms generally induce fewer false IDs, fed the momentum of these reforms across the United States “like a runaway train,” (G. Wells, quoted by Hansen, 2012).
Of course, reducing the rate of false IDs is a noble goal, and an understandable initial reaction to the tragic false convictions of people like Ronald Cotton (Thompson-Cannino, Cotton, & Torneo, 2009), Kirk Bloodsworth (Junkin, 2004), and too many others (e.g., Garrett, 2011). False convictions take a terrible toll on the falsely convicted and his or her family. False convictions also take a financial toll. An investigation by the Better Government Association and the Center on Wrongful Convictions at Northwestern University School of Law showed that false convictions for violent crimes cost Illinois taxpayers $214 million (Chicago Sun Times, October 5, 2011). A recent update estimates that the costs will top $300 million (http://www.bettergov.org/wrongful_conviction_costs_keep_climbing, April, 2013).
But the narrative surrounding these reforms was distorted by this understandable focus on the innocent. For example, Wells et al. (2000, p. 585) wrote: “Surrounding an innocent suspect in a lineup with dissimilar fillers increases the risk that the innocent suspect will be identified (Lindsay & Wells, 1980).” That is undoubtedly true, but surrounding a guilty suspect in a lineup with dissimilar fillers also increases the chances that a guilty suspect will be chosen. Both innocent suspect and guilty suspect choosing rates must be considered. A full understanding of the contribution of factors like lineup fairness to eyewitness decision making requires consideration of both sides of the story.
The other side of the story is that if an innocent person is convicted of a crime, the actual perpetrator remains free and capable of committing more crimes. The aforementioned Sun Times article also reported on the new victims that arose from the 14 murders, 11 sexual assaults, 10 kidnappings, and at least 62 other felonies committed by the actual Illinois perpetrators, free while innocent men and women served time for these crimes.
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