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Abstract

Why innocents are innocents wrongfully convicted? Theories about  legal fact- finding theory may posit thatassumes that the reason is lack of precaution regarding the judgment. However, this approach it excludes of specific occurrence measurements, -  since the judgment -  is unconsciously subject to prior knowledge perception biases, and predetermined by general rules. Considering the fact that the scientific method, which aims to reveal the truth, focuses on nature measurements of nature, and exhibitsshow much higher accuracy than judicial fact-finding inquiries, -  thise following researchpaper aims to examines the applicability of the scientific method -  to the measurability of legal facts. measurement.  Taking into accountNevertheless, counting for the differences between what is considered counts as '“fact”' in the legal inquiry context, to what as opposed to what is considered counts as '“fact”' in the scientific inquiry context, thise research further examines the required adjustments needed to apply scientific methods to judicial proceedings. The paper'’s significance liesis in suggesting proposing measurement, or lack thereof, as an alternative reason for errors made by to courts mistakes, and in proposingconsolidating a framework, to better assess the true state of affairs in courts in order to contribute to reducing, to potentially reduce wrongful convictions.	Comment by Susan: What is a legal fact-finding theory? Do you mean the legal fact-finding process?	Comment by Susan: It is not quite clear what is meant by lack of precaution, especially in this context  	Comment by Susan: Precaution is defined as a measure taken to avoid a negative result. I’m not sure it is the right word here. Perhaps you mean caution? Or care? Or diligence? All of these would make sense, but precaution does not.	Comment by my_pc: AQ: I’m not quite clear what is meant by special occurrence measurements, and as it recurs in text I’ve also queried as it doesn’t become any clearer to me [please see below comments/queries]
[just below: measurability of legal fact: is this ok?]	Comment by Susan: 	Comment by Susan: 	Comment by Susan: 	Comment by Susan: Do you mean measurements of specific measurements?	Comment by Susan: General problem in the paper – you refer almost always to judges, and ignore the role of the jury, but rely on US Supreme Court cases, based on the jury system. Perhaps somewhere you need to explain that even in jury based cases, judges make fundamental decisions about the admissibility of the evidence, and explain the validity of the evidence to the jury
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i. Introduction Introduction:
The legal system is engaged in a search for the truth in fulfilling its functions of maintaining order, security, and fairnesssearching the truth. Nonetheless, However, innocents are often wrongfully convicted. Why is it that courts fail to assess the true state of affairs in such cases? 	Comment by Susan: Often? Need a statistic very badly here.
The legal fact finding theory answer points to theis –  lack of precaution regarding the judgment. Following this explanation, the legal theory focuses on three factors: the judgment reached;set and guidance;, and, developing proper '“safe guards'..” 	Comment by Susan: What is a legal fact-finding theory? Do you mean the legal fact-finding process? The fact-finding based legal process? 	Comment by Susan: See prior comment re: precaution.	Comment by my_pc: AQ; I think this needs more detail
The idea of the judgment set, evokesconcerns the long- standing debate regarding '“free proof',” defined as unfettered judicial discretion in the matter of evidence.. However, thoseOn one hand, those who believe that the basic risk allocation should be determined by the legislator, as a part of the legality principle, claim opposeagainst the idea of '“free proof'..” Others,On the other hand, those who believe that flexibility is crucial, in order to minimize mistakes, based on the idea of individuation, adopt the idea of 'free proof',, or else support minimizing the predetermined rules.[footnoteRef:2]. The idea of Judgmentjudgment, concerns selecting a proper decision model: –  whether the judgment should be based on internal beliefs, a coherent story consolidation, value balancing, or probability estimation.[footnoteRef:3]. Finally, the issueidea of justification refers to – concerns the legitimacy of the judicial model, and asks –  whether due process, credibility, or efforts to reveal the truth should guide and determine the judgment.[footnoteRef:4].  [2: Alex Stein, Against Free Proof, ISR. L. REV. 573, 576, 579 (1997).]  [3:  Sean P. Sullivan, A Likelihood Story: The Theory of Legal Fact-Finding., 90 UNIV. COLOR. L. REV. 1–66 (2019); Ian Hunt & Justice Mostyn, Probability Reasoning in Judicial Fact-Finding, 24 INT. J. EVID. PROOF 75–94 (2020); KEVIN M. CLERMONT, A THEORY OF FACTFINDING: THE LOGIC FOR PROCESSING EVIDENCE (2019). ]  [4:  Nayha Acharya, Deciding, What Happened: When We Don’t Really Know: Finding Theoretical Grounding for Legitimate Judicial Fact-Finding, 33 CAN. J. LAW JURISPRUD. 1–30 (2020).] 

Another important element of judicial fact finding is thatThe idea of '“Safe Guardssafeguards,” which' is involveconcern ing the proper risk allocation between the parties of the trial and include issues such as. Those 'safe guards' include proper procedures, protecting human rights, professional experts, witness credibility, and more.[footnoteRef:5] proper procedures, protecting human rights, professional expert, witness credibility and more. Two recent United States.S Supreme cCourt's decisions illustrate the idea of the judicial 'safe guards.' as follows: In State v. Doolin,[footnoteRef:6] the Supreme Court examined the proper representation 'safe guard.'. While the majority held that there was no failure of representation, although the defendant'’s council failed to object to the delaylate in the court’s Identificationidentification, -  the minority dissented, based on the psychological research regarding the memory failures. In Williams Vs v. 	Comment by my_pc: AQ: Not quite clear what is being referred to here: the court was actually delayed? [5:  Gary Edmond, Legal versus Non-Legal Approaches to Forensic Evidence, 20(1) E&P 3–28 (2015).]  [6:  State v. Doolin, 942 N.W. 2d 500, 2020 Iowa Sup Lexis 41.] 




Illinois,[footnoteRef:7] the Supreme Court examined the Cconfrontation Cclause 'safe guard'.. While the majority held that as the  [7:  Williams v. Illinois, 567 U.S. 50 (2012).] 

defendant had had the opportunity to cross- examine the DNA expert, therefore the Cconfrontation Cclause hadwas not been violated, the minority dissented, since the DNA expert had no idea how the DNA samples were generated, which was a crucial data for proper scientific validity evaluation. As illustrated emphasized by those these examples, the reliance onidea of 'safe guards'  is problematic, as their applicability since it is based on the subjective perception of the judge.  
The judicial fact-finding model is perception- based, since courts consolidate the "facts" based on second-order impressions (that of the judge and the witnesses), which areis "“validated"” based on logic, "“life experience,"”, and the general comprehensiveholistic picture emerging from the evidence.[footnoteRef:8]. Although there are a few studies about on the relationship between science and the judicial fact-finding process, thesey are mainly descriptive and are also relybased  on the same assumption that the judicial fact-finding model must be based on perception.[footnoteRef:9].	Comment by Susan: Consolidate? Integrate? Consolidate means combine things into an effective whole, and its connotation is not quite right in this context.	Comment by my_pc: AQ: N8: is Mishpatim okay? [recurs] [8:  Doron Menashe, Is Judicial Proof of Facts a Form of Scientific Explanation?A Preliminary Investigation of Clinical Legal Method, 12 INT. J. EVID. PROOF 32–52, 37, 42 (2008); Baosheng Zhang & Jia Cao, The “Mirror of Evidence” and the Plausibility of Judicial Proof, 21 INT. J. EVID. PROOF 119–132 (2017).]  [9:  S.S. Ulmer, Scientific Method and the Judicial Process, 7 AM. BEHAV. SCI. 21–38 (1963); Menashe, supra note 7; A. BARAK, LAW, JUDGING AND THE TRUTH, 27, 27 Mishpatim 11 (1996).] 

However, a recent publication by the American National Academy of Science (PNAS) and multiple brain research findings highlight the human misperception of nature such as: "“Coherence is the key here; observers become confident when multiple pieces of sensory evidence point to the same conclusion even when the individual pieces are themselves sparse and unreliable. This is of course what magicians aim for. They create conditions of uncertainty and introduce bias;……" … "Bias fills the blanks when visual information is uncertain."”[footnoteRef:10]. [10:  Thomas D. Albright, Why Eyewitnesses Fail, 114 PROC. NATL. ACAD. SCI. U.S.A. 7758 (2017).] 

It  will be argued here that those recent scientific findings prove the fallibility of the judicial fact-finding perception-based model, becausesince a gap exists between the subjective second-order impressions and measurements of nature, and becausesince of the danger that this gap might 
be filled with incorrect or irrelevant prior knowledge to integrateconsolidate the coherence, quality, and effectiveness of evidence in 	Comment by Susan: Consolidate?
guiding a   court'’s decision. Furthermore, the judicial approach encourages those such human misperceptions, as usuallysince 
only a single hypothesis is examined during a trial (such as the bill of indictment), which is further narrowlyed 
based on the relevance principle. This is because subjective life experience and logic, which are only related only to 
the judge and not to the case, are used as a references for to the subjective impressions from the witnesses, and because the aim of the judgment is to have total proof, based on justification and plausibility.[footnoteRef:11].   Under these conditions, there is an increased tendency to find ways to justify the assumptions or hypothesis and to ignore contradictory evidence, as, since in most of today’’s judicial systems, ““almost anything goes.””[footnoteRef:12].	Comment by Susan: This completely ignores the jury system.	Comment by my_pc: AQ: this isn’t clear to me how the two clauses in this sentence are related – regarding a reference for the subjective impression from the witness and the aim of the judgment? Please reconsider 
	Comment by my_pc: AQ: n11: T.C. Chamberlin, The Method of Multiple Working Hypotheses, 148 SCIENCE (80-. ) 754–59 (1965): please address the highlight
AQ: D., supra note 6: D., supra note 6: not in note 6: it occurs x16 times [11:  George F. James, Relevancy, Probability and the Law, 29 CALIF. L. REV. 689–705 (1941).]  [12:  T.C. Chamberlin, The Method of Multiple Working Hypotheses, 148 SCIENCE (80-. ) 754–59 (1965); John R. Platt, Strong Inference Certain Systematic Methods of Scientific Thinking May Produce Much More Rapid Progress than Others, 146 SCIENCE 347–53 (1964); D., supra note 6; Menashe, supra note 7, 48; Aleksandar S. Mojasevic, Daniel Kahneman: Thinking, Fast and Slow, 74 COLLECT. PAP. FAC. LAW, NIS 239–42 (2016).] 

This paper draws on the scientific and the legal realms , reflecting the author’s background The scientific research which I have conducted, during my PhD studies, illuminate to forge an aapparently heretofore unexamined hidden aspect of the legal fact- finding inquiry: twhich, as far as I know, had never been examined before: the measurement, which is applied differently in scientific inquiry or in legal inquiry. During my scientific research under the supervision of Prof Yoram S. Bonneh, I have learned that, the scientific inquiry differs from the legal inquiry regarding the measurement. For example, when Scientific scientific reports peer  review    reports criticized an argument in the discussion of aour paper, they present logical objectionssince the opposing argument could have been also logical. In order to meet these objections, additional work must be conducted. The author of this paper was involved in developing a convince the reviewers in our argument we had to conduct supplementary experiments. In the same research, we have developednovel scientific method  a novel method to uncoverreveal concealed information based on involuntary eye movements measurements, on the fringe of awareness.[footnoteRef:13]. The development of this novel scientific method resulted fromand the peer  reviews, emphasizing  essential elements ofconsolidated my understanding about the scientific discovery process, and the central part of the experiments or measurements in it. This example also shows Furthermore, I have learned that sometimes paradigm changing can sometimes beis crucial in scientific inquiry, when it is shown that the original  - when the assumption, which seemed very '“logical”' -  is actually wrong. This experience in the scientific realm has shown that As I have learned, the scientific method is based on nature measurements of nature. Accuracy -  is based on a comparison to nature; in contrast, its precision -  is based on reduction, multiple hypothesis refutationdisproval, and probability measurements.[footnoteRef:14]. Therefore, science has great potential to reveal natural "facts" as well as falsehoods. 	Comment by my_pc: It is not clear what is meant by measurement. Aren’t many measurements already used in courts?	Comment by my_pc: AQ: n12 Rosenzweig, at footnote 125: is this the ref at 131? If so, please adjust accordingly 	Comment by my_pc: AQ: n13: [Richard P. Feynman, The Feynman lectures on physics]: please add date to ref [13:  Rosenzweig, at footnote 125.]  [14:  RICHARD P. FEYNMAN, THE FEYNMAN LECTURES ON PHYSICS (Robert B. Leighton & Matthew L. Sands, eds., New Millennium ed.); Eric B. Norman, The Pleasure of Finding Things Out by Richard P. Feynman, 62 AMERICAN BIOLOGY TEACHER 678 (2000); Platt, supra note 11; S. Carr et al., Demonstrating Reliability through Transparency: A Scientific Validity Framework to Assist Scientists and Lawyers in Criminal Proceedings, 308 FORENSIC SCI. INT. (2020).] 

The system of judicial inquiry presents quite a contrast. For example,A as a state prosecutor, I the author cross cross-examined two defense experts, in a murder case, regarding a novel scientific method for height measurements. This was a unique challenge, since I the author had to consider both the scientific, and the legal aspects , of the novel method’s validity. It was found established that the general scientific method'’s general validity -  differeds from its specific legal applicability. Examining those these differences, I the author have designedconsolidated a framework to assist courts in examining the validity of examine scientific evidence which  validity. This framework was based on the scientific method, yet includedwith the necessary adjustments to the legal context. I currently teach a university course 'Rethinking Scientific Evidence' in Tel Aviv University, Law School Faculty, as a part time teacher based on this framework. TBased on heour novel scientific method for uncoveringto reveal concealed information previously mentioned served as a basis for developing, and the mentioned concept, I further consolidated a framework for evaluating the validity of to examine eyewitness testimonyies validity. Drawing on this backgroundBased on my findings, this papere following research examines the scientific method’s applicability to the measurement of legal fact measurement, suggesting an alternative explanationreason to for courts’ mistakes::  the measurement. However, certain adjustments must be made to accountcounting for the differences between how the court views fact in the legal context and in the scientific inquiry context.the differences between what counts as 'fact' in the legal inquiry context to what counts as 'fact' in the scientific inquiry context[footnoteRef:15]  necessary adjustment will be considered.	Comment by Susan: This does not advance your argument.	Comment by my_pc: AQ: please can you check the amendments made here are okay [I made them to help the flow]; have taken out part-time, as it wasn’t easy to include and didn’t seem relevant to the point [15: ] 

I willThis paper suggests that the crime scene and general scientific principles could externally refer to the judicial fact-finding process, whereas an analytical examination of the aggregate of the evidence consolidation could guide courts in making precise judgements.	Comment by my_pc: AQ: I don’t follow this; it seems that the logic is the wrong way round, but I think it needs to be elaborated to be clearer. What does it mean to externally refer? 	Comment by Susan: What is evidence consolidation? The whole of the evidence?
The paper assumes that I will assume that obtaininggaining knowledge about nature is possible; therefore, I will  
it does not addressexclude from this paper general philosophical or/ epistemological issues, such as how we know what we know, or questions regarding balancing values between the truth and other ideas focusing on the fact-finding process, which precedes the decision-making process. Rather, the My purpose is to examine the applicability of the scientific method to the judicial measurement mechanism during the fact-finding process in order to increase its accuracy and precision. Additional research is needed to further examine the underlying theoretical issuesthis general initial concept.
The following section discussesNext, I will discuss the problem of measuring nature.
ii. TThe Nature Measurement Problem
A. TThe Inherent Uncertainty of the Judicial Fact-Finding Finding Process
A criminal event is frequentlyusually, by its nature, a severe, violent incident that harmsurts and adversely affects the victim. It 	Comment by my_pc: AQ: there are many criminal events that are neither severe, nor violent
is brief and usually concerns past events. The perpetrator controls the timing, location, and the manner of performance 	Comment by Susan: In addition, many criminal acts are committed in the heat of the moment – that concern past events only to the extent that the provocation may have occurred seconds before the act.
and largely tries to hide his or her  identity.[footnoteRef:16]. [16:  State v. Stevens, 78 S.W. 3d 817 (2002); King v. State, 425 M.d. 550 (2012); Banks v. United States, 490 F, 3d 1178 (2007).] 

There is a strong inherent uncertainty regarding the fact-finding process.[footnoteRef:17]. Courts must determinecide what occurred in past events, often based on partial information reported by witnesses, which; this might mislead them. However, apparently the primarymain problematic aspect of the fact-finding process is the lack of any objective criteria or a modelgold standard;[footnoteRef:18]; this differs from most other processes that aim to better understand the world in which we live. [17:  Alex Stein, The Refoundation of Evidence Law, 9 CAN. J. LAW JURISPRUD. 279–342, 285 (1996).]  [18:  Menashe, supra note 7, at 39, 47.] 

Science, for example, examines natural phenomena based on experiments or observations (empirical evidence) using statistical measurements;[footnoteRef:19]; medicine uses clear criteriaa gold standard to ensure statistical and scientific validity; these experiments in these fields are based on physical examinations performed in laboratories and/or using other scientific tools which can produce findings that verify or refuteverified or denied and are based on  hypotheses.chemical labs and other scientific evidence [footnoteRef:20]. In contrast, Furthermore, currently, there is no systematic framework that can guide the judicial fact-finding process.[footnoteRef:21]. Although there are procedures and general guiding principles, such as use of logic and life experience, there is no systematic analytical process other thanexcept for a synthetic comprehensiveholistic view ofon the evidence presented to courts.	Comment by Susan: Why synthetic? It is human based – perhaps subjective would be preferable. [19:  Susan Haack, Of Truth, in Science and in Law, 73 BROOKLYN L. REV. 985–1008, 988 (2007); H.H. Frank, The Feynman Lectures of Physics, 144 SCIENCE 280 (1964); Platt, supra note 11.]  [20:  E. Versi, “Gold Standard” Is an Appropriate Term, 305 BMJ BR. MED. J. 187 (1992); D. Spiegelman et al., Measurement Error Correction for Logistic Regression Models with an “Alloyed Gold Standard,” 145 AM. J. EPIDEMIOL. 184–96 (1997).]  [21:  Menashe, supra note 7, at 44–47.] 

Several factors create and perpetuate the strong uncertainty[footnoteRef:22] during the judicial fact-finding process.: [22:  Stein, supra note 16; Acharya, supra note 3.] 

The first is the passage of time.First, the elapsing time[footnoteRef:23]: After a felony occurs, considerable time passes until it is reported and its elements reconstructed by a police investigation, witnesses, and courts. The elapsed time greatly influences the ability to reconstruct the past events based on the available evidence and on witnesses’ testimony. [23:  Menashe, supra note 7, at 39–40; Vicki Waye, Judicial Fact-Finding: Trial by Judge Alone in Serious Criminal Cases, 27 MELB. UNIV. L. REV. 423–57, 437 (2003); Ralph Grunewald, Comparing Injustices: Truth, Justice, and the System, 77 ALBANY L. REV. 1139–1200, 1150 (2013); Robert S. Summers, Formal Legal Truth and Substantive Truth in Judicial Fact-Finding—Their Justified Divergence in some Particular Cases, 18 LAW PHILOS. 497–511, 504–05 (1999).] 

Second, some information is always absent, and missing or incomplete.[footnoteRef:24]. AThe police investigation can rarelynot provide all the relevant information; therefore, the information regarding a felony will nearly always be partial, absent, orand flawed. 	Comment by my_pc: AQ: should this be <or> rather than <and>? [info won’t always be absent?] [what about confessions, or where the whole thing’s caught on cctv?] [24:  Rosemary Pattenden, Pre-verdict Judicial Fact-Finding in Criminal Trials with Juries, 29 OXF. J. LEG. STUD. 1–24, 4 (2009).] 

Third, the human being’s limited senses of human beings might magnify or distort[footnoteRef:25] the nature of the crime, and the reports might be misleading or untruthful due to attention, perception, memory, and cognition limitations. Judges may, themselves, (often unintentionally) distort the information due to cognitive and other biases. [25:  Barak, supra note 8; D. Menashe & R. A’ssy, Mistaken Facial Identification of Suspects: Invitation to Research and Reform, 35 Mishpatim: HEBREW L. REV. 205, 251–66 (2005).] 

Fourth, the information presented in court might be unreliable, fabricated, or inaccurate.[footnoteRef:26]. Witnesses and defendants might lie to courts for many different reasons. Defendants might also influence witnesses and the available evidences. [26:  Stephen Porter & Leanne Brinke, Dangerous Decisions: A Theoretical Framework for Understanding How Judges Assess Credibility in the Courtroom, 14 LEG. CRIMINOL. PSYCHOL. 119–34, 119–21 (2009).] 

Fifth, the resources are always limited[footnoteRef:27] and there is a limited ability to accurately reconstruct the past events. This strong uncertainty presents a huge challenge to courts during the judicial fact-finding process. [27:  Pattenden, supra note 23.] 

B. TThe problem Problem of accuracyAccuracy
The accuracy problem arises from various sources. derives because of several reasons: First, the police investigation is likely to includemay present anecdotal information from witnesses;[footnoteRef:28] therefore, it is almost impossible to ensure entirely accurate and systematic information gathering. 	Comment by Susan: However, police investigations can uncover quite a bit of “objective” measureable evidence – fingerprints, DNA, shooting trajectories, bullet casings, now camera recordings, etc. [28:  Fernando Almeida et al., Strengths and Limitations of Qualitative and Quantitative Research Methods, 18(5) EUR. J. EDUC. STUDIES (2017); Menashe, supra note 7; Amir Marvasti, Research Methods, 1 CAMBRIDGE HANDB. SOC. PROBL. 23–37 (2018); Keith D. Kilback & Michael D. Tochor, Searching for Truth But Missing the Point, 40 ALTA. L. REV. 333–46 (2002); Bobby J. Calder & Alice M. Tybout, What Makes a Good Theory Practical?, 6 AMS REV. OFF. PUBL. ACAD. MARK. SCI. 116–24 (2016).] 

Second, subjective information filtering by humans means that the process is unlikely to remain objectiveconsidering subjective information filtering by humans.,[footnoteRef:29] the process is unlikely to remain objective.  [29:  Keith A. Findley, Innocents at Risk: Adversary Imbalance, Forensic Science, and the Search for Truth, 38 SETON HALL L. REV. 893–974, 895 (2008); D., supra note 6; Barak, supra note 8.] 



Third, becausesince the fact-finding process concerns one specific singular event in the world,[footnoteRef:30] it is almost impossible  [30:  Menashe, supra note 7, at 39.] 

to predetermine general valid principles to guide the process.
 Fourth, there areis no external validation criteria[footnoteRef:31] to  [31:  Id. 47; Marvasti, supra note 27, at 65.] 

guide the courts’’ decisions. 
Fifth, courts must decide within a definite time period and must reach a decision[footnoteRef:32]  [32:  Platt, supra note 11; Menashe, supra note 7, at 39–41.] 

often based on limited resources and decision tools. 
Therefore, there is a huge challenge in creating a mechanism that can supply a reliablesolid and effective way to achieve accuracy during the fact-finding process.	Comment by my_pc: AQ: please note that re preciseness vs precision: text has these in ratio 6:12; please check re consistency–accuracy
AQ: as above re analytic vs analytical: 21:14
C. TThe problem Problem of precisenessPreciseness
The fact-finding process is largely based on subjective judgment.[footnoteRef:33]. Each judge draws onimplements his or her personal logic and life experience while consolidating his impressions from the testimonies into a sound and honest judgement. The ambiguityrelativeness of human impressions, perceptions, and judgments strongly stands in marked contrast with to the advantages of preciseness during the fact-finding process.	Comment by Susan: Again, at some point in  the article, you need to qualify that you are writing about non-jury proceedings. [33:  Evan Bell, An Introduction to Judicial Fact-Finding, 39 COMMONW. LAW BULL. 519–52, 519, 522, 551 (2013); Lisa Kern Griffin, Criminal Adjudication, Error Correction, and Hindsight Blind Spots, 73 WASHINGT. LEE L. REV. 165, 165, 167–68 (2016); Menashe, supra note 7; Zhang and Cao, supra note 7.] 

To summarize:, Tthe judicial fact-finding process involves strong inherent uncertainty, and a fact finder faces an immense huge problem in measuring nature’’s value.	Comment by Susan: I’m not sure you need this lead-in to the next section	Comment by Susan: Not sure you need this lead-in to the next section.
 
Next, I willThe next section examines the judicial perception-based solution and its fallacy.
iii. The Legal Judgment-based Fact-finding fact finding Theory and Its Fallacy
A. The Judicial Perception-Based Based Model

A criminal trial begins with the bill of indictment[footnoteRef:34] detailingdescribing the accusations, i.e., the facts, the alleged crimesfelonies, and the witnesses. The whole trial revolves aroundconcerns the “hypothesis” of the bill of indictment and is guided by the relevance principle,[footnoteRef:35] determined by the gap between the facts described in the bill of indictment and the defendant'’s response.[footnoteRef:36]. However, the bill of indictment is constructed by the prosecutor’’s interpretation of the pieces of evidence in a comprehensive,holistic  albeit focused manner,[footnoteRef:37] notwithstanding thatalthough the possibilities regarding what actually occurred are unlimited. [34:  Jeffrey Bellin, The Power of Prosecutors, 94 NEW YORK UNIV. L. REV. 171–212, 178, 212 (2019).]  [35:  Bell, supra note 32.]  [36:  Id.]  [37:  Mark Schweizer, Comparing Holistic and Atomistic Evaluation of Evidence, 13 LAW, PROBAB. RISK 65–90, 65–66, 73–74 (2014); S.D. Charman et al., Evidence Evaluation and Evidence Integration in Legal Decision-Making: Order of Evidence Presentation as a Moderator of Context Effects, 30 APPL. COGN. PSYCHOL. 214–25 (2016); Menashe, supra note 7, 45; Bell, supra note 32; United States v. Bush, 47 M.J. 305 (1997).] 

During the trial, the judge consolidates generalholistic impressions[footnoteRef:38] from the witnesses’’ testimonies based on his or herhis 	Comment by my_pc: AQ: n37: Bush, supra note 31: cannot locate ref [recurs] [38:  Bush, supra note 31.] 

 subjective life experience and logic. The judge rarelygenerally possesses no external criteria or references to verify 
those these impressions. Furthermore, the "“tools"” used to consolidate these impressions are predetermined by the judge’shis past 
life experience guiding, which guides him or her in the fact-finding process.[footnoteRef:39].	Comment by Susan: Isn’t this somewhat repetitive of the first sentence? [39:  Zhang and Cao, supra note 7, at 122; Bell, supra note 32; Griffin, supra note 32; Barak, supra note 8.] 

Finally, the court decides what the "“facts"” are[footnoteRef:40] and whether to accept the prosecution’’s hypothesis and convict the defendant, or oppose it and acquit the defendanthim.   The consolidation of the "“facts"” is based on a synthesis of the evidence,[footnoteRef:41] and the plausibility[footnoteRef:42] of the hypothesis described in the bill of indictment and the predetermined rules of evidence regarding the burden of proof.	Comment by my_pc: Margaret A. Berger & Lawrence M. Solan, Brooklyn Law School Legal Studies Research Papers Working Paper Series The Uneasy Relationship between Science and Law: An Essay and Introduction SYMPOSIUM A Cross-Disciplinary Look at Scientific Truth: What’s the Law to Do ? (2010)
AQ: is this ref title correct – can it be shortened? Thanks  [40:  Margaret A. Berger & Lawrence M. Solan, Brooklyn Law School Legal Studies Research Papers Working Paper Series The Uneasy Relationship between Science and Law: An Essay and Introduction SYMPOSIUM A Cross-Disciplinary Look at Scientific Truth: What’s the Law to Do? (2010). ]  [41:  Bush, supra note 31.]  [42:  Zhang and Cao, supra note 7, at 127.] 

It should be notedis worthwhile mentioning that although there are significant differences between justice systems, such as adversarial versuss continental systems or a singular professional judge versus a jury, they all employhave a common perception-based mechanism as a '“fact”' measurement in the same fundamental manner. Therefore, to the best of my knowledge, it appears that the following is relevant to all judsticial systems.
 Next, I willthe paper discusses recent scientific findings concerning misperceptions about nature.
B. Recent Scientific Findings about on Human Misperceptions of nature Nature as a basis Basis for critics Critics of the Judicial Mode
Recent brain research findings highlight strong inherent human misperceptions[footnoteRef:43] about nature deriving; they derive from a possible trade-off[footnoteRef:44] between accurate environment sensing and efficient functioning. This trade-off creates a gap between the coherent perception of nature, which is filled up, unconsciously, with prior knowledge and selective personal history, creating early predictions[footnoteRef:45] about the world. This process results in , which biases in attention and other relevant processes and affects the ability to consolidate perception coherently, regardless of the specific occurrence in nature, particularlyeven when information is scarce and inaccurate.[footnoteRef:46]. These early predictions might later be suppressed,[footnoteRef:47] but only if there is a significant discrepancya large difference exists between them and the information arriving from the senses. However, even then, the difference is estimated by largely internal mechanisms and prior knowledge about the world, with high flexibility or variability due to the rapidly changing environment. Subsequently,, and later,  recalibrating the sensesre-sensing is also biased, similarly, although the biases seem to be reduced at that point. Therefore, perception and the essence of nature significantly differ.	Comment by Susan: Consider compromise instead of trade-off which is rather colloquial	Comment by Susan: Particularly seems to make more sense than even [43:  D., supra note 6; Mojasevic, supra note 8.]  [44:  M. de Vrijer et al., Accuracy–Precision Trade-off in Visual Orientation Constancy, 9 J. VIS. (2009); Adam Bulley & Daniel L Schacter, Deliberating Trade-offs with the Future, 4 NAT. HUM. BEHAV. 238–247 (2020); Ed Bullmore & Olaf Sporns, The economy of brain network organization., 13 NAT. REV. NEUROSCI. 336–349 (2012).]  [45:  Moshe Bar, The Proactive Brain: Memory for Predictions, 364 PHILOS. TRANS. BIOL. SCI. 1235 (2009); Guillén Fernández & Richard G M Morris, Memory, Novelty and Prior Knowledge, 41 TRENDS NEUROSCI. 654–59 (2018); J. Gottlieb & P.-Y. Oudeyer, Towards a Neuroscience of Active Sampling and Curiosity, 19 NAT. REV. NEUROSCI. 758–70 (2018); Nadine Dijkstra et al., Shared Neural Mechanisms of Visual Perception and Imagery, 23 TRENDS COGN. SCI. 423–34 (2019); A Clark, Beyond the “Bayesian Blur” Predictive Processing and the Nature of Subjective Experience, 25 J. CONSCIOUS. STUD. 71–87 (2018).]  [46:  Mojasevic, supra note 8; D., supra note 6.]  [47:  Clare Press et al., The Perceptual Prediction Paradox, 24 TRENDS COGN. SCI. 13–24 (2020).] 

To better understand the nature of those these inherent misperceptions and biases, I will highlight some recent scientific findings about attention and perception are highlighted here. as follows:
· First, misperceptions of things occurring in front of the observer’s eyes: for example, motion-induced blindness.[footnoteRef:48] This is a phenomenon in which objects seem to disappear from the visual field, for example, when the observer is exposed to a masked moving background or when a change causes blindness.[footnoteRef:49] This phenomenon results in observers missing a major change that occurred. [48:  Yoram S. Bonneh et al., Motion-induced Blindness in Normal Observers, 411 NATURE 798–801 (2001).]  [49:  Gillian Murphy & Lisa Murphy, Perceptual Load Affects Change Blindness in a Real‐World Interaction, 32 APPL. COGN. PSYCHOL. 655–60 (2018); Emilie Josephs et al., Shuffling Your Way out of Change Blindness, 23 PSYCHON. BULL. REV. 193–200 (2016); Krista A. Ehinger et al., Change Blindness for Cast Shadows in Natural Scenes: Even Informative Shadow Changes Are Missed, ATTENTION, PERCEPTION, PSYCHOPHYS. 978–87 (2016).] 

· Second, internal biases, such as different perceptions and feelings regarding the same objects in different contexts,[footnoteRef:50] or in accordance with heartbeat synchrony,[footnoteRef:51] or due to the attentional set.[footnoteRef:52] [50:  Moshe Bar, Visual Objects in Context, 5 NAT. REV. NEUROSCI. 617–29 (2004).]  [51:  R. Salomon et al., The Insula Mediates Access to Awareness of Visual Stimuli Presented Synchronously to the Heartbeat, 36 J. NEUROSCI. 5115–27 (2016).]  [52:  Charles L. Folk & Remington Roger, Selectivity in Distraction by Irrelevant Featural Singletons: Evidence for Two Forms of Attentional Capture, 24 J. EXP. PSYCHOL. HUM. PERCEPT. PERFORM. 847–48 (1998); Nicholas Gaspelin & Steven J. Luck, The Role of Inhibition in Avoiding Distraction by Salient Stimuli, 22 TRENDS COGN. SCI. 79–92 (2018).] 

· Third, binding sequences of information by internal representation of time and space[footnoteRef:53] differing from nature. [53:  Gyorgy Buzsaki & David Tingley, Space and Time: The Hippocampus as a Sequence Generator, 22 TRENDS COGN. SCI. 853–69 (2018).] 

· Fourth, the fact that individual differences[footnoteRef:54] and temporal internal states[footnoteRef:55] shape our attention and perception. [54:  Aron K. Barbey, Network Neuroscience Theory of Human Intelligence, 22 TRENDS COGN. SCI. 8–20 (2018).]  [55:  Noa Herz et al., Overarching States of Mind, 24 TRENDS COGN. SCI. 184–99.] 

· Fifth, the fundamental role of prior knowledge and predictions[footnoteRef:56] in our perception such as statistical learning,[footnoteRef:57] peripheral vision, priming effects, and grouping effects.[footnoteRef:58] [56:  Bar, supra note 39.]  [57:  Benchi Wang & Jan Theeuwes, Statistical Regularities Modulate Attentional Capture Independent of Search Strategy 1763–74 (2018); Michael A. Cohen et al., What Is the Bandwidth of Perceptual Experience?, 20 TRENDS COGN. SCI. 324–35 (2016).]  [58:  C. Gutwin et al., Peripheral Popout: The Influence of Visual Angle and Stimulus Intensity on Popout Effects, in CONFERENCE ON HUMAN FACTORS IN COMPUTING SYSTEMS—PROCEEDINGS 208–19 (2017); T. Hansen et al., Color Perception in the Intermediate Periphery of the Visual Field, 9 J. VISION 26.1–12–26.1–12 (2009).] 


First, misperceptions of things occurring in front of the observer's eyes: for example, motion-induced blindness[footnoteRef:59]. This is a phenomenon in which objects seem to disappear from the visual field, for example, when the observer is exposed to a masked moving background or a change results in blindness[footnoteRef:60]. This phenomenon shows that the observers miss a major change that occurred. [59: ]  [60: ] 

Second, internal biases, such as different perceptions and feelings regarding the same objects in different contexts[footnoteRef:61] or in accordance with heartbeat synchrony[footnoteRef:62], or due to the attentional set[footnoteRef:63]. [61: ]  [62: ]  [63: ] 

Third, binding sequences of information by internal representation of time and space[footnoteRef:64] - differing from nature. [64: ] 

Fourth, the fact that individual differences[footnoteRef:65] and temporal internal states[footnoteRef:66] shape our attention and perception. [65: ]  [66: ] 

Fifth, the fundamental role of prior knowledge and predictions[footnoteRef:67] in our perception such as statistical learning[footnoteRef:68], peripheral vision, priming effects, and grouping effects[footnoteRef:69].	Comment by my_pc: AQ: n57: 9 J. VISION 26.1–12–26.1–12 (2009: this doesn’t look right [67: ]  [68: ]  [69: ] 

Those eExamples from recent brain science research emphasize the significant difference between our perceptions and nature.
C. The fallibility Fallibility of the Judicial Perception-based modelModel
The gap between the second-order impression in relation to nature and the recent scientific findings about human misperceptions in nature is increasesd when multiple lines of evidence direct one to the same conclusion regardless of whether this evidence isey are sparse or inaccurate. Such gaps become filled, filling the gaps with prior knowledge, and highlighting the fallibility of the judicial perception-based model. Furthermore, the judicial model increases those these misperceptions, since the courts are encouraged to justify or deny a single hypothesis, based on the judge’’s life experience (or prior knowledge), leading the judge to associate the hypothesissuggesting its association with justification and "“proof."”[footnoteRef:70].	Comment by Susan: To what does they refer? The misperceptions? The lines of evidence? [70:  D., supra note 6; Mojasevic, supra note 8; Zhang & Cao, supra note 7; Menashe, supra note 7; Platt, supra note 11; Haack, supra note 18; Versi, supra note 19; Spiegelman et al., supra note 19; Carr et al., supra note 13; Ulmer, supra note 8.] 

Furthermore, some of the following general fundamental judicial concepts even contradict the idea of the discovery or measurability of nature as follows.:
First, law is often a matter of compromise. The rules of evidence guiding the judicial fact-finding process are also a matter of balancing between values and ideas.[footnoteRef:71]. For example, the hearsay principle represents a compromise between information seeking and the truth and between the defendant’’s right to confront and  [71:  Urban R. Miller, Application of Rules of Evidence to Fact-finding Boards, 17 CHIC. KENT. L. REV. 145–58, 145 (1938); Zhang & Cao, supra note 7; Menashe, supra note 7; Bonneh et al., supra note 47.] 

examine the evidence. T; the relevancy principle represents a compromise between finding the truth with limited 
resources. T; the opinion rule represents a compromise between the judges’’ independence in the fact-finding 
process and the need for experts’ opinions in scientific fields, for example.[footnoteRef:72]. [72:  David Hammer, The Unstable Province of Jury Fact-Finding: Evidence Exclusion, Probative Value and Judicial Restraint after IMM v. the Queen, 41 MELB. UNIV. L. REV. 689–726 (2017); Summers, supra note 22, at 497, 505.] 

However, uncoveringfinding the truth or what has occurred in nature is not just a matter of compromise. It is a function matter of a proper and thorough investigation. Finding what occurred must be related as much as possible to the actual facts or to nature and verified, as much as possible, based on the actual facts or on nature.[footnoteRef:73]. Of course, some compromises are often needed, but they must be based on a proper assessment of the uncertainty concerning the findings.	Comment by Susan: There are formatting problems on this document generated  - hence the large space which cannot be eliminated. [73:  Platt, supra note 11; FEYNMAN, supra note 13.] 

Second, the fact-finding process is based on correlation and plausibility.[footnoteRef:74]. For example, when determiningdeciding  whether the defendant caused the victim injury, -  the fact that the defendant hit the victim in the same place in which the injury appeared would usually be sufficient to determine that a relationship exists between the acts of the defendant and the injury. Another example is if where a defendant who had AIDS disease and raped the victim and shewho then became infected with AIDS. The victim’s subsequent infection would, this would usually be sufficient to confirm that the victim had been was infected dueas a result of  to the defendant’’s actions.[footnoteRef:75].	Comment by Susan: Why is this suddenly a fact and not an anecdotal observation? [74:  Mohan Pan & Kaixin Zheng, A Study on the Model of Fact-Finding in Criminal Investigation, 5 J. FORENSIC SCI. MED. 156–63 (2019); Zhang and Cao, supra note 7; Sullivan, supra note 2.]  [75:  Ploni v. State of Israel, C.A. 8187/11 (Aug. 18, 2013) Nevo legal database (by subscription, in Hebrew) (ISR).] 

However, a correlation might be coincidental; events or situations may  – things might appear to be plausibly linked, -  but actually are notwhereas they are not connected.
Third, the courts must make rulingsrule. They must determine what the facts are and either convict or acquit the defendant. Their decision must beis based on justifications. The courts decide whether the prosecution’’s hypothesis can be proven byemerges from the evidence and whether is it justified and plausible. The judicial fact-finding process is based on the idea of "proof.". The evidence is presented to courts in order to determine what the facts are, and the courts must decide whether the evidence is sufficient to prove the defendant'’s guilt.[footnoteRef:76]. [76:  Kilback and Tochor, supra note 27, at 333, 346; Menashe, supra note 7; Zhang and Cao, supra note 7; Ulmer, supra note 8; D., supra note 6; Haack, supra note 18; Carr et al., supra note 13; Platt, supra note 11; Barak, supra note 8.] 

However, is it possible to prove the strong inherent unreliability of the strong inherent fact-finding process’s unreliability?[footnoteRef:77]? Can courts actually  [77:  FEYNMAN, supra note 13.] 

determine what the "“facts"” are?
Finally, the courts examines the evidence in a comprehensiveholistic manner, evaluating all the evidence presented to them. 
Evidence is examined on a synthetic heuristic basis, like a kind of mosaic.[footnoteRef:78].	Comment by Susan: Again, why synthetic? Could you mean synergistic? [78:  Haack, supra note 18; Menashe, supra note 7; Bush, supra note 31.] 

However, analogously, each piece of evidence presented in court only represents only a small part of a mosaic that might be misleading or distorted. Furthermore, even the missing parts of the legal process are also a part of that mosaic. The connection or the lack thereof between the partial parts of the mosaic in composing the whole mosaic, which represents a true picture of the actual events that took place in a legal case, might create a distorted and misleading comprehensiveholistic picture that couldmight lead to injustice.[footnoteRef:79] . [79:  Zhang and Cao, supra note 7; D., supra note 6; Mojasevic, supra note 8; Schweizer, supra note 36.] 

Therefore, the judicial perception-based model is fallible.
To summarize:, Rthe recent scientific findings prove the fallibility of the judicial perception-based model’s fallibility.	Comment by Susan: I’m not sure you need this lead-in to the next section.
Next, I willThe next section examines the nature-based model and will emphasizes its advantages in assessing and utilizing nature as a model.
iv. The Scientific Nature-based Fact-finding fact finding Method and Its Preference
A. The General Concept
Science aims to reveal and better understand nature as it is.[footnoteRef:80]. To this end, science must be precise. However, the scientific method has limitations of technology, time, partiality, and more. Therefore, it can never achieve perfect solutions about natural phenomena that are complex and unpredictable. The scientific method acknowledges this fact; therefore, any scientific finding is usually shrouded in a certain amount ofsome mystery and a lack of certainty and probability.[footnoteRef:81]. [80:  Angi M. Christensen et al., Error and Its Meaning in Forensic Science, 59 J. FORENSIC SCI. 123–24 (2014); FEYNMAN, supra note 13; Platt, supra note 11.]  [81:  Carr et al, supra note 13.] 

Furthermore, the scientific method acknowledges the fact that there is always an inevitable gap between scientific theory and the scientific method and between the lab experiments and reality.
Generally, the scientific findings are always based on the probability that the results of the experiments are consistent with or reflectin line with the  natural phenomena; however, the results are always restricted to specific experimental  	Comment by my_pc: AQ: generally & always: not sure it can be both?
Conditionsconditions;[footnoteRef:82]; therefore, it is a long-standing process that almost never achieves a high degree of precise, reliable results to a high degree. History further shows that scientific findings might change, and that new, different understandings oftenmight emerge due to diverse, often contradictory, findings regarding the natural phenomena.[footnoteRef:83].	Comment by my_pc: AQ: n71: Press, Kok, and Yon, supra note 41: ref isnt there [recurs] [82:  Robert Egly et al., Shifting Visual Attention Between Objects and Locations: Evidence From Normal and Parietal Lesion Subjects, 123 161–77 (1994); Charles L. and Roger, supra note 46.]  [83:  Press, Kok, and Yon, supra note 41.] 

Therefore, any scientific report must accurately describe the scientific background, the exact procedure and methods, the data analysis, and the results, including their probabilities and the limitations of the results.[footnoteRef:84].	Comment by my_pc: AQ: n72: this ref seems incomplete [Submission guidelines, guide for authors, Nature]? [84:  Submission guidelines, guide for authors, Nature. ] 

Three major elements in the scientific method reflect the scientific approach towards uncertainty:    reduction, disproval, and probability.
B. Reduction
A fundamental element in the scientific method is reduction.[footnoteRef:85]. The core idea of reduction is to divide the natural phenomena into their basic units and to investigate each of them separately. ThusFor example, in order to better understand how the brain functions, scientists have divided this question into many basic units,[footnoteRef:86] such as   how a neuron cell is built, how it functions, what are the regions of the brain, and to which activities each of them contributes. This division paves the way for a scientific investigation. Each unit can be later examined through research. For example, in order to examine which area of the brain functions under a certain condition, a functional MRI can be used.[footnoteRef:87]. The idea of reduction is crucial in order to investigate, reveal, and examine natural phenomena. [85:  Platt, supra note 11.]  [86:  Naotsugu Tsuchiya et al., No-Report Paradigms: Extracting the True Neural Correlates of Consciousness, 19 TRENDS COGN. SCI. 757–70 (2015); Christof Koch et al., Neural Correlates of Consciousness: Progress and Problems, 17 NAT. REV. NEUROSCI. 307–21 (2016).]  [87:  Dijkstra et al., supra note 44.] 

In contrast, looking at nature in a holistic or synthetic manner does not enable one to examine and understand how things occur. The scientific method has been compared to a kind of a logical tree that is build built up, branch 
by branch. It involves diverting from the holistic perception or the logic of how things appear to be to how they 
actually are. The best way to accurately describe and understand a natural phenomenon is to examine this 
logical tree constructed from a general conception or a theory.[footnoteRef:88]. [88:  Platt, supra note 11.] 

C. Disproval
Another key concept of the scientific method is the idea of disproval. The core idea of disproving is that a hypothesis that does not comply with nature must be refuteddenied.[footnoteRef:89]. The best scientific experiments were designed in order to ask the ““right questions”” regarding the natural phenomena. In doing so, an accurate, reliable experimental design could distinguishes between two differing approaches and could is be used to determine which one is wrong and does not comply with nature. For example, a recent research study examined whether an olfactory sniffing signal affects consciousness in unresponsive patients with brain injuries.[footnoteRef:90]. This research was designed to distinguish between the theories measuring consciousness based on oral reports and clinical examinations to objectively measure objectively the physiological arousal response. This research finding showed significantly higher rates of accuracy compared with the clinical examinations and paved the way to an objective examination of consciousness. [89:  Frank, supra note 18.]  [90:  Anat Arzi et al., Olfactory Sniffing Signals Consciousness in Unresponsive Patients with Brain Injuries, 581 NAT. INT. WKLY. J. SCI. 428–33 (2020).] 

D. Probability
One of the most important aspects of the scientific method is statistical measurement.[footnoteRef:91]. The scientific method almost never reaches absolute conclusions but determines the probabilities of an experiment to describe natural phenomena. The exact conditions under which the an experiment had been conducted, and the scientific principles, implied by using a certain method, are always a part of the probability measurements. Therefore, the scientific method always mentions the inherent uncertainties,[footnoteRef:92], which are created by the scientific process, as an inseparable part of the experiment’’s results.	Comment by my_pc: AQ: applied? [91:  Karen Kafadar, The Critical Role of Statistics in Demonstrating the Reliability of Expert Evidence, 86 FORDHAM L. REV. 1617–38 (2017).]  [92:  Regina Nuzzo, Scientific Method: Statistical Errors: P Values, the “Gold Standard” of Statistical Validity, Are Not as Reliable as Many Scientists Assume, 506 NATURE 135–36 (2014).] 

To summarize, uncertainty is a fundamental element used in the scientific method and its measurement is based 
on reduction and multiple hypothesis disapproval, along with a comparison to nature, and a calculation of the 
probabilities.
Next, I willThe next section discusses the differences between what is consideredcounts as 'fact' in the legal and the scientific inquiry contexts.
v. The differences Differences between What IS CONSIDERED Counts as '“fFact”' in the legal Legal and in the Scientific Inquiry Context
There is a difference between what is consideredcounts as “'fact”' in the legal inquiry context to what counts as '“fact'” in the scientific context. In the legal context, a 'fact' refers toconcerns a decision regarding a concrete event, in specific circumstances, which have occurred in the past, for a certain purpose.[footnoteRef:93]. In the scientific context, a 'fact' concerns the universal, long- standing effort to reveal natural phenomena, based on observations and experiments, in order to reduce the uncertainty about nature, in a certain probability.[footnoteRef:94]. While science aims to reveal the truth about nature, the legal system has external goals.[footnoteRef:95]. For example, preserving the idea of '“free will',,” or presumptions aiming to achieve social goals. While a “'fact”' in the scientific inquiry context solely concerns nature, in the legal inquiry context it is a matter of “'value balancing”' between the truth and other values,[footnoteRef:96], such as: risk management, efficiency, security and secrecy, protecting privacy and autonomy, the due process, and the idea of moral guilt. Whereas the scientific '“proof”' is solely based on statistical connection, the legal '“proof”' is based on logical induction.[footnoteRef:97]. Finally, some argue that the legal inquiry should only '“respect the truth',,” as a value, in order to discourage falsehood, disruption or deceptiondeceiving -  from courts,[footnoteRef:98], and that its structural limitations, such as, the adversarial system,[footnoteRef:99], in which the court'’s decision is subject to acts of the parties toof the trial acts xxxxxxx. Counting In view of for tthese differences, one could have arguedit may be submitted that the scientific method is incompatible to with the legal fact-finding fact finding process. 	Comment by my_pc: AQ: about [in?]	Comment by my_pc: AQ: please note that where the notes have: Platt, at footnote 8I have amended these to supra note [x], [x] being the correct note [many/most of the cross-ref nos are out] but if these should be  Platt supra n [x], n.81 [ie n81 in Prett ref], then please amen all of these [I don’t think they are refs to notes in sources, having gone through all the notes, but wanted to leave this note, just to be on safe side]	Comment by my_pc: AQ: n84: should the dates be here: Richard A. Posner, The Discipline of Law as Autonomous Discipline, 1962–1967	Comment by my_pc: AQ: are the words <from courts> in the wrong place? The sense seems to want: in order to discourage courts from falsehood, disruption, or deceiving [or, better: in order to discourage courts from perpetrating falsehoods, disruption, or deceiving [if this latter, then <deceiving> could be deleted, as redundant]	Comment by my_pc: AQ: based on the parties’ performance [based on the parties’ respective performance]? [93:  Menashe, supra note 7; Saks, supra note 14.]  [94:  Platt, supra note 11; FEYNMAN, supra note 13.]  [95:  Saks, supra note 14, at 2031–33.]  [96:  Id.; Richard A. Posner, The Discipline of Law as Autonomous Discipline, 1962–1967 HARV. L. REV. 761 (1987).]  [97:  David Anoch & Talia Fisher, Sense and “Sensitivity”: Epistemic and Instrumental Approaches to Statistical Evidence, 67 STAN L. REV. (2015).]  [98:  H. HOCKLAT, A PHILOSOPHY OF EVIDENCE LAW: JUSTICE IN SEARCH OF TRUTH, 33 (2008).]  [99:  Tim Bakken, Truth and Innocence Procedures to Free Persons beyond the Adversarial System, 41 U. MICH. L. REFORM 547, 548 (2008); Saks, supra note 14, at 2028.] 

Although those these are significant differences, that must be considered, to my view, they do not necessarily justify the denial of the scientific method’s applicability to the legal '“fact”' measurement, . This is so for several reasons., as follows: 
First, the truth has a central role in the legal system.[footnoteRef:100]. Justice is based on the truth. The truth distinguishes innocence from guilt. The public trust is built upon the truth. Achieving social purposes begins with finding outestablishing the truth. Some even argue that there is an international right for thtoe truth.[footnoteRef:101]. The central role of the truth in the legal system strongly supports the idea that measurement should be based on the proper means to reveal the truth, which the scientific method offers. [100:  Susan Haack, Truth and Justice, Inquiring and Advocacy, Science and Law, 17(1) 15, 15 RATIO JURIS (2004); Thomas Wiegend, Should We Search the Truth and Who Should Do It?, 36 N. C. J.INT’L COM. REG. 389, 389–90, 414–15 (2010).]  [101:  Y. Naqvi, The Right to the Truth in International Law: Fact or Fiction?, 88 INT. REV. RED CROSS 245–73 (2006).] 

 Second, the legal system acknowledges the uncertainty regarding the legal decision. The The idea of need to meet a the burden of proof[footnoteRef:102] ensures is that when the evidence are is inconclusive,  – the defendant must be acquitted. However, the Legal legal system too often ignores the uncertainties regarding each one of the pieces of evidence which make up consolidates the '“proof',,” since prior knowledge unconsciously biases perception and predetermined rules guide courts’ decisions. Those These might fill up inthe gaps and or the distortions in the evidence. Therefore, it is crucial to properly assess the gap between the witnesses reports, regarding each piece of evidence, to nature, as well as and the remaining uncertainty regarding the legal '“proof'..” The scientific method might assist the courts in assessing the true state of affairs. [102:  Louis Kaplow, Burden of Proof, 121:738, 738, 756–57 YALE L.J. (2012); James B. Thayer, The Burden of Proof, 4(2) 45, 45 HARV. L. REV. (1890).] 

 Third, I we will suggest to distinguishdistinguish between -  the legal process, which aims to reveal what has have occurredhappened in reality, to and the legal decision,  declaring what the 'facts' are.[footnoteRef:103]. I We will contend that in order to avoid irrational decisions, the legal system should first make any possible effortexhaust all avenues to understand what have has happened occurred in reality, and only afterwards decide whether taking a different decision can be it is justified to decide differently. Science might assist the legal system in achieving this critical goal.  [103:  Cf. Ronald J. Allen & Michael S. Pardo, The Myth of Law–Fact Distinction, 97 N.W. U.L. REV. 1769, 1800–01 (2002).] 

Nevertheless, the different contexts of the legal and the scientific inquiry must be considered while in examining the scientific method’s applicability to the measurement of legal fact measurement, as I would further discuss. The core idea of my thesisthis paper is that the legal system must assess the true state of affairs regarding the uncertainty ies which concernss the so- called 'facts' before deciding what they are. 
Next I willThe next section considers the scientific method’s applicability to the legal measurement and some required adjustments.	Comment by my_pc: AQ: comment/query as above: if these are clarified/expanded upon earlier, then ignore this query [I still have difficulty grasping the sense of both here – and in fact throughout]
vi. Considering tThe Scientific Method’s Applicability to the Legal Measurement and Some Required Adjustments 
A. The Basic Concept: Comparing To to Nature
The most important lessonthing that courts could can learn from the scientific approach is to compare the hypothesis   to nature, rather than to the judges’ ir own life experience, or their perceptions of the world.[footnoteRef:104]. To this end, an external validity reference, as close as possible to nature, is needed to ensure accuracy, whereas preciseness could be based on reduction, multiple hypothesis disapproval, and probabilities, which I will explain further. [104:  Platt, supra note 11; Frank, supra note 18; Haack, supra note 18; Versi, supra note 19; Menashe, supra note 7.] 

B. Reduction Rather thanInstead Of  Synthesis
Synthesis, which might be based on misperception, ignores validation. Synthesis might be based on misperception. On the other hand, reduction is based 
on analytics that examine separately the validation of each element constituting the "“facts."”. Therefore, 
reduction is more precise in evaluating uncertainty.[footnoteRef:105]. [105:  Mojasevic, supra note 8; D., supra note 6; Schweizer, supra note 36.] 

To emphasize the diverse concepts of reduction and holism, let us consider the different points of view concerning perception. In everyday life, perception is experienced as coherent and is connected to our lives. We believe that we see the world exactly as it is. We feel that everyone looks at the world as we do. The judicial concept is based on this point of view.:   Courts feel that   they know what occurs in reality; they believe that the evidence clearly proves the a defaendant’’s guilt. They seem to "“know"” or "“understand"” something as a fact or truth.[footnoteRef:106]. [106:  Sullivan, supra note 2; Zhang and Cao, supra note 7; D., supra note 6; Mojasevic, supra note 8; Acharya, supra note 3.] 

However, this is not always the case. Perception is one of the most complex issues of brain science. The concept of reduction is complex. To emphasize this notion, let us consider some examples from scientific research.: Does the information received from our senses go to the brain or does the brain make predictions and 
expectations about what we do or not do?[footnoteRef:107]? Does our brain represent reality, with specific themes and details incorporated in it, or, considering our brain’’s limited resources, do we have brain maps or connectomes?[footnoteRef:108]? Does 	Comment by my_pc: AQ: Moshe Bar, The Proactive Brain, PREDICT. BRAIN USING OUR PAST TO GENER. A FUTUR. 1235–43 (2011): this ref isn’t clear to me: this looks like a book title that’s abbrevaited – which it shouldn’t be, but nor is it a journal? [recurs: please see next comment/qy] [107:  Moshe Bar, The Proactive Brain, PREDICT. BRAIN USING OUR PAST TO GENER. A FUTUR. 1235–43 (2011).]  [108:  Brian J. White et al., Superior Colliculus Encodes Visual Saliency Before the Primary Visual Cortex, 114 PROC. NATL. ACAD. SCI. U.S.A. 9451–56 (2017); Gregory J. Zelinsky & James W. Bisley, The What, Where, and Why of Priority Maps and Their Interactions with Visual Working Memory, 1339 ANN. N. Y. ACAD. SCI. 154–64 (2015).] 

the brain represent time and space as they are ordinarily conceived, or does the brain function with an internal 
clock?[footnoteRef:109]? Do micro-organisms in our body influence the way we think?[footnoteRef:110]? Do we see reality as it is, or does the brain make calculations and hypotheses about what we see and how we function?[footnoteRef:111]? These open questions require further investigation. [109:  Buzsaki and Tingley, supra note 52.]  [110:  Amar Sarkar et al., The Microbiome in Psychology and Cognitive Neuroscience, 22 TRENDS COGN. SCI. 611–36 (2018).]  [111:  Bar, supra note 79.] 

Today there is strong evidence to support the idea of the proactive brain.: we We use memories for predictions and actually before we actually understand what we see, we make predictions based on prior knowledge and experience.[footnoteRef:112]. 	Comment by my_pc: AQ: n100: Moshe Bar, Preface: Predictions: A Universal Principle in the Operation of the Human Brain, PREDICT. BRAIN USING OUR PAST TO GENER. A FUTUR. 2008–10 (2011 [112:  Moshe Bar, Preface: Predictions: A Universal Principle in the Operation of the Human Brain, PREDICT. BRAIN USING OUR PAST TO GENER. A FUTUR. 2008–10 (2011).] 

Brain science explores those these phenomena intensively, yet step by step.: For example: -  how are light phofutons 
received on the retina?[footnoteRef:113], which Which receptors receive them, and how do the neuron cells work? How is information subsequently  [113:  Gavin Perry et al., Retinotopic Mapping of the Primary Visual Cortex—A Challenge for MEG Imaging of the Human Cortex, 34 652–61 (2011); Natalya Shelchkova et al., Task-driven Visual Exploration at the Foveal Scale, 116 PROC. NATL. ACAD. SCI. (2019). ] 

delivered? later on; how How are the brain signals traced? Is there a representation in the higher areas of the brain? W, 
what occurs with injured brains?[footnoteRef:114], what What occurs in the brain when we see an optical illusion? One of the striking facts about the brain is the bi--stable situations (for example, the necker Necker cube optical illusion)[footnoteRef:115]) in which the brain examines different hypotheses about what we saw see and experienced and chooses one.[footnoteRef:116]. Although we can see both pictures in each different time both pictures, we are unable to experience them at the same time, since our perception is coherent.[footnoteRef:117]. However, scientific reduction enables scientists to examine their hypotheses step by step.	Comment by my_pc: AQ: please recast for clarity [114:  Egly et al., supra note 70.]  [115:  D.R. Bradley & H.M. Petry, Organizational Determinants of Subjective Contour: The Subjective Necker Cube, 90 AM. J. PSYCHOL. 253–62 (1977).]  [116:  Karl Friston et al., Perceptions as Hypotheses: Saccades as Experiments, 3 1–20 (2012); R. Yashiro et al., Perception and Decision Mechanisms Involved in Average Estimation of Spatiotemporal Ensembles, 10 SCI. REP. (2020); Jan Brascamp et al., Negligible Fronto-Parietal BOLD Activity Accompanying Unreportable Switches in Bistable Perception, 18 NAT. NEUROSCI. 1672–78 (2015).]  [117:  Clark, supra note 44.] 

In the United States v.s Bush case,[footnoteRef:118], a defendant was convicted of dereliction of duty for failure to provide a urine specimen and for use of cocaine, based on hair analysis. The majority held that weighing the total circumstances, without applying them to a precise mathematical limitation regarding the length of the hair, created a probable   [118:  Bush, supra at note 31.] 

cause to obtain a hair sample from the defendant, although his hair length was too short to analyze and 
determine whether he had used drugs three months earlier when he had failed to provide a urine sample. The minority ruled held that this constituted the grounds for a request to examine his hair, consolidating the probable cause. 	Comment by Susan: It is not clear what is meant by consolidating probable cause.
Furthermore, the conviction was totally based totally on the hair analysis, due tobased on the judicial view of hair analysis as absolute and conclusive evidence of drug use. However, adopting a reductive scientific approach would reveal how problematic this scientific evidence is and would show theshow a gap between the scientific method and 
understanding scientific principles and nature’’s underlying order.   First, in the hair analysis, there are critical assumptions, such as regarding the pace rate of the hair growth and the precision in with which the hair sample was cut. 	Comment by Susan: This knowledge about hair testing is common knowledge, and could have been presented , and often is, at trial by an expert witness. It is not scientific evidence currently necessarily excluded from the courtroom.
However, scientific research shows that there isthat a strong considerable variability among individual hair growth rate  variability exists regarding hair growth between individuals 
and in hair cutting.[footnoteRef:119]. Therefore, the basic assumptions regarding this evidence are problematic. Second, the  [119:  M.A. LeBeau et al., The Role of Variations in Growth Rate and Sample Collection on Interpreting Results of Segmental Analyses of Hair, 210 FORENSIC SCI. INT. 110–16 (2011).] 

scientific research reveals its limitations, which could lead to either false positive or false negative outcomes.[footnoteRef:120].   Revealing those these facts based on reduction might have influenced the court'’s decision regarding the scientific evidence in two ways: firstFirst, it cwould have demonstratedproven the fallibility of the defendant’’s hair analysis as an indicator of drug use three month earlier, due to a hair shortage problem, proving that there was no probable cause for taking the hair samples. Second, it cwould have limited the weight of the hair analysis evidence. [120:  Christopher Davies et al., VARIABILITY ASSOCIATED WITH INTERPRETING DRUGS WITHIN FORENSIC HAIR ANALYSIS: A THREE-STAGE INTERPRETATION (2020).] 

C. Disproval Rather thaninstead of justificationJustification
Justification ignores the alternatives. Logical justifications to for a hypothesis might be found regardless of its accuracy. Although a certain hypothesis might seem logical, it could be found to be wrong in nature.[footnoteRef:121]. Here,  [121:  Chamberlin, supra note 11; Platt, supra note 11; FEYNMAN, supra note 13; D., supra note 6; Mojasevic, supra note 8; Schweizer, supra note 36.] 

considering the reasons supporting a wrong hypothesis means misestimating uncertainty. Disproving a 
hypothesis is based on a comparison to nature, showing contradictory findings. Therefore, disproval is more accurate in evaluating uncertainty.
To emphasize the diverse points of view, regarding the judicial single-hypothesis justification, and proof versus the scientific multiple--hypothesis disproval, let us consider a story about DNA.:	Comment by my_pc: AQ: I think if you opt to hyphenate here, then multiple should also be with hyphen [or remove] [multiple hypothesis disproval, etc]
For the legal system, the introduction of DNA evidence was a game changer. DNA is specific. It is considered the ultimate proof. Although there are issues of age, contamination, transference, and incrimination, finding DNA at a crime scene is considered one of the strongest proofs in criminal cases.[footnoteRef:122].	Comment by my_pc: AQ: are these coauthors: have styled ref as such [Michael Briodly, Criminal Justice] [also: I’m not sure about <author> at end of title: AUTHOR (2005)? [122:  MICHAEL BRIODLY & CRIMINAL JUSTICE, THE EFFECTS OF DNA EVIDENCE ON THE CRIMINAL JUSTICE PROCESS AUTHOR (2005); Julie A. Singer et al., The Impact of DNA and Other Technology on the Criminal Justice System: Improvements and Complications, 17 ALBANY LAW J. SCI. TECHNOL. 87–126 (2007).] 

For science, however, the story behind DNA is totally different. It is a story of disproval. Two groups of 
scientists have tried to reveal the structure of the DNA. One used the analytical approach, step by step, whereas 
the other used the syntactical approach. Yet both groups examined their heuristics –  based on X-ray photos. 
James Watson and Francis Crick’’s evaluation was faster, since their method could immediately disprove more 
hypotheses. The idea behind multiple -hypothesis disproval enables the scientists to compare and examine their hypotheses in the context of nature.[footnoteRef:123]. [123:  Agnes Bolinska, Synthetic versus Analytic Approaches to Protein and DNA Structure Determination, 33 BIOL. PHILOS. (2018).] 

In People v.s Nims[footnoteRef:124] the defendant was convicted of home invasion, rape, deviantted sexual assault, and armed robbery, based on the testimony of the victim, who identified him in a pictorial lineup. The majority held that "“minor discrepancies in detail"” did not destroy the validity of the victim'’s identification, although the victim, who claimed to identify the defendant atin low- luminance levels, did not notice a knot and a scar above the defendant’s’ eyes. Interestingly, in order to justify their divergentse decisions, whereas the majority held that the scar was minor, while the minority held that it was clearly visible. It seems that In this case, it is submitted that here, adopting the scientific approach, based on disproval, instead of justification, could have led the court to conclude that the “'facts”' could did not 	Comment by my_pc: AQ: please confirm: either deviant or deviate	Comment by my_pc: AQ: is knot correct here? Also, is the scar above D’s eyes, or eye? [124:  People v. Nims, 156 III. App 3d 115 (1986). ] 

properly fit in this case.

D. Causation Rather thaninstead of correlationCorrelation
Correlation ignores coincidence. A correlation between events might be found randomly.   Here, considering the erroneous correlation between the two unrelated events means misestimating uncertainty. Causation quantifies uncertainty, based on statistical relationships, and it can be used to measure the probability that the occurring events will beare connected.[footnoteRef:125]. Therefore, causation is more precise in evaluating uncertainty. [125:  R.J. Polge et al., Generation of a Pseudo-Random Set with Desired Correlation and Probability Distribution., 20 SIMULATION 153–58 (1973); R.B. Holmes, On Random Correlation Matrices, 12 SIAM J. MATRIX ANALYSIS AND APPLICATIONS 239–72 (1991). ] 

To emphasize the diverse approaches between probability and plausibility, let us consider Richard Feynman’’s illustrative example of a swimming pool and a chess game to illustrate the scientific method.
The legal system seeks general ultimate rules. Intellectual efforts are made to find general principles to assist courts to in determine determining the facts. Like a chess game, the rules governing evidence try to pave the way to for an ultimate 
mechanism for finding facts. On the other hand, a different approach suggests that the courts permit "“freedom"” 
—- like swimming in a pool, —to ““find their way to the facts”” ("“free proof"”).[footnoteRef:126]. [126:  Stein, supra note 16; Sullivan, supra note 2; Clermont, supra note 2; Acharya, supra note 3.] 

However, in science, processes things are different – —the rules governing nature are not predetermined, but are revealed. 
The Nobel Prize winning tThose theoretical physicists,  who have received a novel prize in physics, like Richard Feynman,[footnoteRef:127] have presented suggested those two illustrative examples to emphasize the scientific method: as follows:  [127:  Norman, supra note 13; FEYNMAN, supra note 13.] 

"		If you are sitting next to a swimming pool, somebody dives in, and she'’s not too pretty, so I can think of something else, I can think that the   waves that form in the water and when lots of people have dived in the pool, there is a very great choppiness of all these waves all over the water, and to think that it is possible maybe that there is a clue of what is happening in the pool. That some sort of insect or something with efficient cleverness could sit in the corner of the pool and just be disturbed by the waves, and by the nature of the irregularities and bumping ll of the waywaves, it figures out who jumped in and where and when and what is happening over the pool. And that'’s what we’re doing when we’re  are looking at something."…..	Comment by my_pc: AQ: please go back to the source to check accuracy here: I made minor corrections to typos, but couldn’t find an authoritative source [e.g.: I think this should be <sufficient>] [same comment re the next extract]
"One way that'’s kind of a fun analogy to try to get some idea of what we are doing here to try to understand nature is to imagine that the gods are playing some great game. Let'’s say a chess game. And you don'’t know the 
rules of the game but you'’re allowed to look at the board from time to time, in a little corner, perhaps. And from 
these observations, you try to figure out what the rules are of the game, what ([are]Are) the rules of the pieces moving.
 You might discover after a bit, for example that when there'’s only one bishop around the board, that the bishop maintains its color. Later you might discover a law for the bishop is that it moves on [a] diagonal, which would explain the law that you understood before, that it maintains its color. And that would be analogous we discover one law and later find a deeper understanding of it.
 Ah, then things can happen – —everything'’s going good, you'’ve got all the laws, it looks very good – —and then all of a sudden some strange phenomenon occurs in some corner, you begin to investigate that to look for it. It'’s castling – —something you didn'’t expect.
 We'’re always, by the way, in a fundamental physics, always trying to investigate those things in which we don’’t understand the conclusions. We'’re not trying to all the time check our conclusions; after we have checked them enough, they’re  are okay. The thing that doesn'’t fit is the thing that'’s most interesting – —the part that doesn'’t go according to what you'’dve expect".	Comment by Susan: This is a 410-word quote – I think it’s too long legally to use such a quote unless you have permission from the author/publsiher. Consider breaking it up somehow.
In State v.s Gomezs,[footnoteRef:128] the defendant was convicted of sexual assault, partly based on an inconclusive DNA  [128:  State v. Gomez, Ariz App unpub. lexis 897 (2019).] 

profile including two alleles (one or two versions of the same gene found at the same place on a chromosome) that could have matched the defendant'’s profile. Although there was a legal dispute 
between the majority and the minority as to whether this piece of evidence could have created the a risk of prejudice or confusion the wayin how it was presented to the jury, it was agreed that it increases increased the probability that the defendant had committed the crime. Adopting the scientific approach, looking for a probability instead of a correlation that may have been found randomly, would have offered the court multiple alternative possibilities, such as artifact '“stutters',.” This would have renderedmaking  the court'’s findings problematic, mainly because the probability of an innocent man having the same two matching alleles was extremely high and because considering the '“plausibility”' of the defendant'’s '“matching”' two alleles as supportive evidence is equivalent to the probability of almost any male in the world, including many innocent people, as in the prosecutor’’s fallacy, or a fallacy of statistical reasoning  (compare cf. People versus v. Collins).[footnoteRef:129]). 	Comment by Susan: This raises a serious problem with your argument – putting the onus on the court to consider certain evidence, when in the common-law system, as opposed to the continental system, the opposing attorneys present evidence – they can choose to present whatever kind of evidence they want. They judge does not call witness, etc. There are cases when issues are raised that judges can ask for briefs, witnesses, but the main responsibility is on the opposing parties.	Comment by Susan: This term needs to be explained – it is apparently related to genotyping – the reader is unlikely to know this.	Comment by my_pc: AQ: this could be deleted  [129:  People v. Collins, 68 Cal 2d 319.] 

E. The Necessary Adjustments
The principles of the scientific method might path pave the way for the legal system to better assess the true nature of the facts in a criminal proceedingstates of affairs. However, several adjustments must be considered, due to the different inquiry contexts, as follows.: 
First, it is necessary to counting recognize for the difference between the general scientific principles to and the specific legal application, assumptions, and practical methods are needed. Therefore, it is necessary to assess their influence on the strength of the conclusion.
 Second, due to the limitations of the system, it is necessary to develop proper practical legal mechanisms. Those These mechanisms are needed in order to implement and criticize the scientific method in the legal inquiry context.[footnoteRef:130]. Furthermore, counting for the existingto address the gaps between the general scientific principles to and measurement of the specific occurrence measurement, the legal system must examine whether it is justified to use scientific principles them as an external reference being compared to the rather than human perception as a reference. 	Comment by my_pc: AQ: should this be qualified – it sounds vague?	Comment by my_pc: AQ: this is difficult to follow [to use them: not sure what these are; < as an external reference being compared to the human perception as a reference>: this is especially hard to follow, and I think it’s partly down to the <reference> being used twice]. Sorry that I can’t be more helpful here [130:  Cf. Alan Charles Raul & Julie Zampa Dwyer, Regulatory Daubert: A Proposal to Enhance Judicial Review of Agency Science by Incorporating Daubert Principles into Administrative Law, 66:7 LAW & CONTEMP. PROBS. (2013).] 

 Third, since the legal system’s aims are different from those of science, flexibility is needed. Therefore, the scientific method must be subject to the judicial judgment. However, in order to gain accuracy, and precision, the scientific method’s operation must be guided byit should guide its operation based on the external references found in nature. SNevertheless, since the legal inquiry concerns a specific past event, which have has occurred in certain circumstances, the legal system must use , the closestas far as possible, natural references. 	Comment by my_pc: AQ: I think this text would be clearer spelled out: the scientific method should guide? Also, I’m not sure what external reference in nature means, or could mean	Comment by my_pc: AQ: please see above: this isn’t clear to me
Next, I willThe next section offers a suggest framework to for assessing the true state of affairs in courts.   
vii. Back to the Measurement Theory: – s Suggesting a framework Framework to for assess Assessing the True State Of of Affairs In in Courts
A. Preciseness: Validation of Analytical Evidence
In science, preciseness is obtained throughgained by reduction and probability. The natural phenomena can be divided into their basic elements; each element can be examined separately to ascertain its probability, and later the elements can be combined to construct a "“logical tree"” that progresses to a theory.[footnoteRef:131]. The judicial fact-finding process is based on plausibility. Subjective impression, logic, and estimation are used to evaluate the evidence in a holistic manner.[footnoteRef:132]. However, since these elements are subjective and are based on predetermined heuristics, such as the rules governing evidence or the judge’’s life experience, they cannot be precise. In my opinionThis paper posits that, the judicial fact-finding process could become more precise if an analytical approach to validate evidence was were adopted, as follows.:	Comment by Susan: Consider integrated or comprehensive instead of holistic, which is a much overused word today that has become a cliché. [131:  Platt, supra note 11.]  [132:  Zhang and Cao, supra note 7; Sullivan, supra note 2.] 

To emphasize the analytic evidence validation concept, I the paperwill focuses on scientific evidence and eyewitnesses.
 Throughout the world, the Daubert trilogy provides guidance for courts in how to justify a hypothesis suggested by exWorldwide guidance to evaluate scientific evidence is based on the Daubert trilogy, which guides the courts in how to justify a hypothesis suggested by experts.[footnoteRef:133]. However, as explained above, the scientific findings are validated based on nature and not by the scientists. Reduction, probability, and refutationdisproval are crucial to evaluate the uncertainty of the scientific findings.[footnoteRef:134]. Therefore, those all three elements must be addressed when evaluating the scientific evidence. Surprisingly, in courts, this process has not been adopted by the judicial system,is not the case, since in general, the courts validate the scientific evidence based on their holistic impression, the plausibility of the hypothesis, and its justifications.[footnoteRef:135].	Comment by Susan: Perhaps refutation rather than disproval	Comment by Susan: Certainty or uncertainty?	Comment by Susan: If this is the case, how does it fit in with the authority of Daubert trilogy? [133:  Marc S. Klein, Daubert: Worldwide Judicial Management of Humanity’s Specialized Knowledge, 30 U.C. DAVIS L. REV. 1229–48 (1996); David L. Faigman, The Daubert Revolution and the Birth of Modernity: Managing Scientific Evidence in the Age of Science, 46 U.C. DAVIS L. REV. 893–930 (2012).]  [134:  Platt, supra note 11; FEYNMAN, supra note 13.]  [135:  Kristy A. Martire et al., The Expression and Interpretation of Uncertain Forensic Science Evidence: Verbal Equivalence, Evidence Strength, and the Weak Evidence Effect, 37 LAW HUM. BEHAV. 197 (2013); Findley, supra note 23; Zhang and Cao, supra note 7; Christensen et al., supra note 68.] 

Therefore, adapting the scientific approach to the fact-finding process would change the way the courts evaluate scientific evidence.: First, the validation will would be based on what occurs in nature instead ofand not on the plausibility and 
the persuasiveness on of an expert's opinion. Since the a crime scene is related to what occurs in nature, it could serve as 	Comment by my_pc: AQ: This is not clear: if a crime scene is a dead body in the street, how is that [in] nature? Sorry if this is a silly question; if nature were replaced by actuality or reality, it might make more sense.
an external validation reference for the scientific evidence. Second, precision could be evaluated based on 
reduction and disproval of diverse hypotheses and unproven probabilities.
To better understand this concept, any scientific evidence must utilize scientific principles by using a practical method in order to be independent of general scientific principles. Therefore, the key toconcept for effectively evaluating the scientific evidence is to bridge the gap between the scientific method and the scientific principles and nature. Increasing this gap reduces the accuracy of the scientific evidence.[footnoteRef:136].	Comment by Susan: What is meant by this concept? That the crime scene could serve as an  external validation reference – please clarify	Comment by Susan: Evidence produced in court?	Comment by Susan: This is not clear – how is a practical method independent of general scientific principles? [136:  A. Gustavo González & M. Ángeles Herrador, A Practical Guide to Analytical Method Validation, Including Measurement Uncertainty and Accuracy Profiles, 26 TRAC—TRENDS ANAL. CHEM. 227–38 (2007); Christensen et al., supra note 68; Gal Rosenzeig, Weighting scientific evidence (In preperation).] 

To underscore this point,emphasize this idea, let us consider a scientific examination of hair samples as an indicator of drug use. Suppose an expert’’s opinion  indicated that at a certain time the victim had beenwas exposed to a certain drug,  based on a chemical examination, revealing the biological activity of drugs.[footnoteRef:137]. According to the DaubertDaubert trilogy, the court shouldwill examine the credibility of the expert and the plausibility of the expert’shis opinion. This might lead to a judgment  [137:  United States v. Bush, 44M.J. 646; Bush, supra note 31.] 

indicating that the victim was exposed to the drug in at a certain period point inof time. However, an analytic analysis of 
this scientific evidence might cast doubt regarding on suchthose findings, based on the gap between the scientific method and the scientific principles and nature. According to the scientific method, it is only assumed that hair grows at a certain pace rate and that the hair samples are being taken while they are attached to the skull; thus, the chemical finding of drugs derives from a certain point in timecertain period of time.[footnoteRef:138]. However, those these assumptions could be misleading, since there is a large considerable variability difference between among individuals regarding their hair growth pace rate and because hair cutting from the scalp could be imprecise.	Comment by Susan: The difference between scientific method and scientific principles has not been made clear.	Comment by my_pc: AQ: okay that this text is repetition of p 25? [please see text that precedes n 107] [138:  LeBeau et al., supra note 107; Davies et al., supra note 108.] 

Therefore, an analytic examination of the scientific evidence could potentially increase both the accuracy and preciseness. 
I would suggest examining tThe scientific evidence validity of the scientific evidence should be based on statistics, and on the scientific process, rather than  – instead of focusing on the expert testimony.'s final conclusion[footnoteRef:139], In addition, it is submitted that as well as, increase the expert's professional training based on Shanteau'’s model for training should be emulated for the professional training of experts.[footnoteRef:140]  – of learning with feedback mechanism. Thise model’s theory is that  suggests that learning can only occur when the an expert knows whether his or her judgment was correct or wrong overalong time.	Comment by Susan: What is the difference between the scientific method and the scientific process? [139:  Carr et al, supra note 13; Anji m at footnote 68.]  [140:  James Shanteau, Competence in Experts: The Role of Task Characteristics, 53 ORG. BEHAV. & HUM. DECISION PROCESSES 252–66 (1992).] 

Eyewitness evaluation is based on both logic and life experience from a comprehensiveholistic evaluationviewpoint of the evidence. 
Courts mainly focus on the credibility of the witness and assume that the witness knows what he or she claimed to see saw; therefore,  and 
therefore, the witness’s his confidence and personal testimony serve as a reference for accuracy. Courts consider the problem of misidentification as mainly concerned with the external influences on the witness’’s memory and his or her ability to 
function well under the crime scene conditions.[footnoteRef:141]. However, recent brain research findings cast doubt on those the preconceptions applied in courts and show that there is aindicate a crucial gap between the human holistic perception and reality.[footnoteRef:142].	Comment by Susan: What is meant by function well under crime scene conditions? Do you mean the circumstances of the crime? Or do you mean the ability to function well in the courtroom or under police interrogation?  [141:  Carla Stenzel, EYEWITNESS MISIDENTIFICATION: A MISTAKE THAT BLINDS INVESTIGATIONS, SWAYS JURIES, AND LOCKS INNOCENT PEOPLE BEHIND BARS 515–32 (2016); Jens Omdal, Believing without Seeing: The Problem of Eyewitness Misidentification, 20 LOYOLA J. PUBLIC INTERES. LAW 29–52 (2018); Biswa Prakash Nayak & Himanshu Khajuria, Eyewitness Testimony: Probative Value in Criminal Justice System, 9 EGYPT. J. FORENSIC SCI. (2019); Frederick E Chemay, Unreliable Eyewitness Evidence: The Expert Psychologist and the Defense in Criminal Cases., 45 LA. L. REV. 721 (1985).]  [142:  D., supra note 6.] 

An analytic approach to validation of eyewitness testimony would shift the main focus from credibility and 
confidence to a process in which the eyewitness synthesizesconsolidates the information, as much as possible.[footnoteRef:143]. This could be achieved based onbased on a  recent findings regarding how the human brain functions, such as how attention, perception, memory, thoughts, and other factors influence each other. For example, it was recently found that recognition is an internal decision rather than a performance.[footnoteRef:144].   RecognitionIt is also influenced by the probability of sensory signal detection, depending on the amount of noise; , and as the signal-to-noise ratio increases, we tend to increase our unconscious top-down processing (the use of prior knowledge, selection history, and heuristics) and reduce bottom-up processing (stimuli saliency) with inhibition.[footnoteRef:145]. This processing might lead to mistakes. [143:  Gal Rosenzweig, Evaluating Eyewitness Testimony (In preparation).]  [144:  D., supra note 6.]  [145:  Id.; Timothy J. Buschman & Sabine Kastner, Perspective From Behavior to Neural Dynamics: An Integrated Theory of Attention, 88 NEURON 127–144 (2015); Dirk van Moorselaar & Heleen A Slagter, Inhibition in Selective Attention, 1464 ANN. N. Y. ACAD. SCI. 204–221 (2020).] 

I willThis paper suggests using three novel scientific methods in order to assess the validity of eyewitness identification, as a “'warning sign”' for courts. as follows: 
First, using linear models[footnoteRef:146]  – in order can be used to estimate the probability of correct identification, and statistical models[footnoteRef:147] -  to compute the saliency of the items in the crime scene and a comparison can be made e between them and theto the  eyewitness testimony. Using thoese models might indicate the probability of correct identification in the specific crime scene conditions.  [146:  Haurent Itti & Christof Koch, Computational Modelling of Visual Attention, NAT. REV. NEUROSCIENCE 2, 193–203 (2001).]  [147:  Albright, supra note 9.] 

Second, a concealed information test (CIT),[footnoteRef:148] (CIT), which means examining neural responses of an observer to serial representation of significant versuss natural items, could be used to examine items taken from the crime scene. I will suggestThis could be done by presenting the defendant'’s picture image andvs other people'’s picturesimages, in a computer lineup. The concealed information testCIT might indicate whether the eyewitness correctly identified the defendant,  [148:  J. Petter Rosenfeld, CONCEALED INFORMATION DETECTION AND DECEPTION: RECENT DEVELOPMENTS (2018).] 

or, alternatively, misidentified him. It is submitted that  believe that usingfrom CIT methods to study, involuntary eye movement measurements, on the fringe of awareness, in passive viewing[footnoteRef:149] has high great potential for helping determineexamining the validity of the identification  [149:  Rosenzweig, supra note 131.] 

since these methods are highly sensitivey are strongly linked to attention shifts and familiarity. They have a high level of accuracy and can demonstrating high accuracy rate and since they potentially indicates misidentifications. 
Third, using perceptual scaling and signal detection (PAR),[footnoteRef:150] (PAR), which have 	Comment by my_pc: AQ: is the acronym correct? It doesn’t flow from the text that precedes it [150:  Setgei Gepstein et al., A Perceptual Scaling Approach to Eyewitness Identification, NATURE COM. 11:3380 (2020).] 

been suggested as an alternative to the inaccurate, traditional, lineup,, has high great potential to for examine examining the accuracy 	Comment by my_pc: AQ: measuring/estimating? 
and fairness of the identification. 
Using thoseThese scientific measures as an indication to thefor measuring eyewitness identification validity has high potentialshould be exploited to help courts to better assess whether the reliability of an eyewitness identification is trustable. Note, however, that sAsince those scientific measurementsthese are are novel measures, though, a caveat is in order: additional scientific research is needed, before they can be used more extensively by courts in helping to prevent and therefore I have suggested a limited usage of them, as a 'warning sign' to courts, mainly aiming to prevent wrongful convictions. 	Comment by my_pc: AQ: please check the revised text here
To emphasize the ideaillustrate, c consider an eyewitness identification, for the first time, in courts, two years after the a felony has occurred, as happened in the Doolin's case. In this case, the U..S.  Supreme court Court held that since the eyewitness was absolutely sure that he had properly identified the defendant, and his testimony was coherent, the. The jury could have based their decision on his identification. However, adopting an analytical approach by scientifically examining the unconscious identification process might have sent a '“warning sign”' to the court, and prevented its reliance on this problematic late identification (see the minority view). 	Comment by Susan: Is this a case of a wrongful conviction?	Comment by my_pc: AQ: please complete the sense here [held that since …]	Comment by my_pc: AQ: should there be another word after < unconscious>? [recurs] Do you mean subconscious?
B. Adaptation: the The Legal Mechanisms
In order to implement the analytical evidence validation, new legal mechanisms must be developed. For scientific evidence validity evaluation – —and in order to movediverting  away from the DaubertDaubert judicial standard – —it is submitted that I will suggest that the expert 's opinion shwould be based on empirical grounds, as opposed to  - instead of philosophical, and. This would include the probability of the specific conclusion, based on the scientific process - —without separating between the general methodology - —to the specific implement – —since it influences the strength of the conclusion.[footnoteRef:151]. What I mean isThat is, that due to the Differencesdifferences -  between the general scientific method, and the concrete legal implication, assumptions, and practical methods are needed. However, practical methods yet they create a gap between the general principles and the specific measured occurrence. Therefore, their he influence of the methods on the experts’ conclusionson the conclusion must be considered by courts.[footnoteRef:152]. Examining the scientific validity process and the strength of the conclusion means to assessing the probabilities of mistakes occurring between the general scientific to the method, and nature, and examining all the expert 	Comment by Susan: How are all expert views based on philosophical grounds? Forensic experts? Medical experts? Ballistic experts? Fingerprint experts?	Comment by my_pc: This sentence is not clear . This would include the probability of the specific conclusion, based on the scientific process—without separating between the general methodology—to the specific implement—since it influences the strength of the conclusion. First, grammatically, it’s not a sentence. Second, what does it mean to base conclusions on the scientific process with separating between the general methodology – separating from what?  To what specific implement? How does any of this influence the strength of the conclusion?	Comment by my_pc: AQ: this doesn’t seem the correct word here – and concrete and implication isn’t a good coupling	Comment by Susan: Does this correctly reflect your intention? And what is this trying to say? It’s not clear.	Comment by my_pc: AQ: please spell out the <their> [?scientific validity process]; conclusion is a bit ambiguous – is it as in the court verdict? [recurs in next sentence: strength of the conclusion]	Comment by my_pc: AQ: sense is awry here – or incomplete; the punctuation after method should be verified, once the text is amended 	Comment by Susan: Does this correctly reflect your intention – its meaning is not quite clear.	Comment by Susan: How does a mistake occur between the general scientific (what?) to the method – between requir [151:  David L. Faigman et al., Gatekeeping Science Using the Structure of Scientific Research to Distinguish Between Admissibility and Weight in Expert Testimony, 110 NW.L.REV. 859, 868 (2016).]  [152:  Carr et al, supra note 13; Christensen et al., supra note 68.] 


intersectionsjunctions of decisions and the possible mistakes, as well as the instruments used and their algorithmic definitions. 
To evaluateFor  the validity of eyewitnesses testimony, it is submitted that courts would benefit from having  validity evaluation I will suggest that specific expert opinion regarding the unconscious identification process. will assist courts evaluating the eyewitness testimony.   	Comment by my_pc: AQ: should there be another word after < unconscious>? [as above] or should it be subconscious?
C. Accuracy: Comparing evidence Evidence to natureNature, based Based on the Crime Scene, and on Scientific Principles
The key approachconcept in science is to compare the findings to what is found in nature.[footnoteRef:153]. Since the judicial process  [153:  Platt, supra note 11; FEYNMAN, supra note 13.] 

aims to discover the truth, it is quite rather surprising that instead of comparing the findings to what is found in nature, 
the judicial system usually compares them to life experience. How could can subjective experience or logic lead to 
accuracy in the judicial fact-finding process? As the scientific findings show us, logic and experience are almost irrelevant when trying to understand nature.[footnoteRef:154]. In order to understand natural phenomena, observations and experiments should be conducted and compared to what is found in nature. This fundamental idea of an  [154:  Platt, supra note 11; Norman, supra note 13.] 

external standard is absent from the judicial fact-finding process.[footnoteRef:155]. However, the crime scene and scientific 	Comment by Susan: Is this really the case? Not only in criminal law are external, tested standards used – many already listed, but there is an entire field of law and economics drawing on external evidence. [155:  Menashe, supra note 7; Marvasti, supra note 27.] 

principles might be a good start for such an external reference to strengthen the validity of the judicial findings, since these elements of criminal casesy 
have the strongest relationship to nature. On the other hand, the idea of comparing the evidence to one’’s subjective life experience and the judge’’s logic might be misleading and inaccurate.[footnoteRef:156]. However, the judicial judgment will beis necessary in order tofor assessing the strength of the conclusion in the legal context, to examine the preference of the scientific methods on perception and to preserve the flexibility in order to achieve other legal goals. 	Comment by Susan: Why is this sentence here? And why is it “on the other hand? “ What does it have to do with using these principles as external references? And how do these principles relate to the judge’s subjective experience here? Not clear.	Comment by Susan: What conclusion?	Comment by Susan: This is not clear – do you mean the preference of scientific methods over perception? [156:  D., supra note 6; Griffin, supra note 32; Barak, supra note 8.] 

To summarize:, a A scientific approach to the judicial fact-finding process could use the crime scene and scientific 
principles as an external reference for ensuring accuracy, along with an analytical examination of the evidence 	Comment by Susan: Consolidation? 
consolidation process for precision with the necessary legal adaptation mechanisms.
Next, I willThe next section discusses some opposing arguments to opposing the applicability of the scientific method to the judicial fact-	Comment by Susan: Not sure you need a lead-in to the next section.
finding process.

viii. Discussion of Some Potential Opposing Arguments
Arguments in opposition to applying Opposing arguments to the scientific method’s applicability to the fact-finding process emphasize the 
Differences differences between law and science. as follows:
A. Individuation
One opposing argument opposing applyingto the scientific method’’s applicability to the fact-finding process is that the generality of science cannot be applied to a single unique event, such as a felony, which requires individuation. According to this view, science is based on the presumption-assumption that any particular event could can be generalized. However, since law seeks the exceptionality of a concrete event, scientific generalization is inapplicable.[footnoteRef:157].	Comment by Susan: You earlier wrote that science is precise? [157:  Menashe, supra note 7, 40.] 

However, rRecent scientific developments, however, have cast doubt on this argument., at least regarding some aspects of the scientific exploration, since they display specificity.
 First, the science of genetics discovered sspecific methods that can uncover individual DNA fragmentation.[footnoteRef:158].  [158:  J.-B. Pang et al., A 124-plex Microhaplotype Panel Based on Next-generation Sequencing Developed for Forensic Applications, 10 SCI. REP. (2020); M.A. Jobling & P. Gill, Encoded Evidence: DNA in Forensic Analysis, 5 NAT. REV. GENET. 739–51 (2004); David H. Kaye, Identification, Individualization and Uniqueness: What’s the Difference? Identification, Individualization, Uniqueness, 8 L. PROBABILITY & RISK (2009).] 

Second, brain science has demonstrated specific individual 
patterns with applications to for courts, such as the ability to accurately detect concealed information.[footnoteRef:159].  [159:  John B. Meixner & J. Peter Rosenfeld, A Mock Terrorism Application of the P300-based Concealed Information Test, 48 PSYCHOPHYSIOLOGY 149–54 (2011); Gal Rosenzweig & Yoram S. Bonneh, Concealed Information Revealed by Involuntary Eye Movements on the Fringe of Awareness in a Mock Terror Experiment, 10 SCI. REP. 14355 (2020).] 

Third, 
artificial intelligence and neural networks provide novel methods to for measure measuring a wide range of iinformation with a 
high accuracy rate regarding specific events.[footnoteRef:160]. [160:  Alice J. O’Toole et al., Face Space Representations in Deep Convolutional Neural Networks, 22 TRENDS COGN. SCI. 794–809 (2018); Shany Grossman et al., Convergent Evolution of Face Spaces across Human Face-Selective Neuronal Groups and Deep Convolutional Networks, 10 NAT. COMMUN. (2019); K. Grill-Spector et al., The Functional Neuroanatomy of Face Perception: From Brain Measurements to Deep Neural Networks, 8 INTERFACE FOCUS (2018).] 

Furthermore, a felony that occurs in nature affects both the person involved (such as the defendant, the victim, and the witnesses) and the crime scene. Although these influences are caused by a human being and not by nature itself, these recent scientific developments result in applicable methods applicable to the investigate investigation of specific facts and circumstances involving an alleged crime.
Therefore, the individuation argument does not rule out the scientific method'’s applicability to the judicial fact-
finding process; however, it does emphasizes the need to make adjustments to the legal process.
B. Liability
Another opposing argument is moral liability. It This highlights the fact that reference to the judicial process is based on concrete regular circumstances rather than the theoretical groundsmore distant causes, and that it involves pre--moral assumptions. According to this view, it is only relevant to examine whether there is a plausible cause or correlation rather than a probability. Another two aspects concerning moral liability is the need for flexibility in order to focus on moral liability instead of irrelevant facts, in order to fulfill the aims of the criminal justice system. Therefore, the use of analogy rather thaninstead of a strict examination of conditions is more appropriate for the judicial fact-finding process. Moreover, it has been argued that the scientific method is too strict and cannot be applied to the judicial fact-finding process. Another moral argument concerns other values relevant to the fact-finding process.[footnoteRef:161].	Comment by my_pc: AQ: I don’t quite follow these two together: is the contrast between the mundane and the extraordinary? How is the judicial process based on regular circumstances [or distant causes]? Is <based on> the issue here? Does the change correctly reflect your intentions?	Comment by Susan: What is a premoral assumption?	Comment by Susan: For or between what? [161:  Menashe, supra note 7, at 41–44.] 

However, moral liability is based on the truth. There is nothing moral in a view that ignores the facts.[footnoteRef:162]. Correlation or plausibility can sometimes be incidental. Random correlation can be found without a relevant cause. An analogy might also be found to be misleading, since it might also be incidental.   Furthermore, investigating the facts in a scientific manner does not prevent the moral issues from being considered after discovering the facts. The strict conditioning involved in the scientific method might not always be applicable to the judicial fact-finding process. However, the scientific method could be used to pave the way to for a process of determining what occurred in nature and basing it on a comparison to nature, which is presently absent in the judicial fact-finding process, which lacks accuracy.	Comment by Susan: This is confusing – do you mean what occurred in reality, i.e., at the scene of the crime and basing it on a comparison to nature?  [162:  Susan Haack & Susan Haackt, Of Truth, in Science and in Law Recommended Citation of Truth, in Science and in Law, 985 73 BROOKLYN L. REV (2008); Y. Gloria Park, Truth as Justice: Legal and Extralegal Development of the Right to Truth, 31 HARV. INT. REV. 24 (2010).] 

C. Morality
Another argument against applyingthe applicability of the scientific method to the fact-finding process is that the judicial fact-finding process involves other competing values, such as the right to due process. This could includes, 
for example, a violation of violating the a defendant'’s rights, while taking from his body a DNA sample, which might could render valuable evidence inadmissibleblock the 
use of this piece of evidence,  although it has much potential to reveal the truth. Another aspect of this argument 
is the general ideaconcept of a fair trial, including some ideas of clarity and the right to confront a witness. From this 	Comment by Susan: What is meant by ideas of clarity? How does applying the scientific method in any way interfere with the right to confront a witness?
point of view, the process itself must be based on justifications in order to preserve those these ideas; thus, the use of the scientific method in the fact-finding process might lead to injustice, since it is not based on justification, but rather on examination.[footnoteRef:163]. [163:  Menashe, supra note 7, 44.] 

However, as mentioned above, there is nothing moral issue involved in deciding to use the scientific method, regardless of what the facts are. Furthermore, those these arguments cannot exclude the applicability of the scientific method to the fact-finding process, since scientific methods couldthey  better support the judicial judgment in the fact-finding process in a manner that could potentially lead to a higher accuracy rate and greater precision.[footnoteRef:164]. Finally, the applicability of the scientific method to the fact-finding process does not exclude the judicial consideration based on competing values and on preserving the clarity of the courts’’ findings. [164:  Carr et al, supra note 13; Platt, supra note 11; Schweizer, supra note 36; Christensen et al., supra note 68.] 

D. The relation Relation to the Current Fact- Ffinding Model, Costs, And and Width Implications 
Another opposing argument is to applying the scientific method in judicial fact-finding is that, as the DaubertDaubert trilogy shows, importing  the scientific standard is incompatible with into the legal process, is incompatible,  it iss too costs are too highexpensive, and it has width implications, since judges have only mere scientific understanding.[footnoteRef:165]. In this view, adopting a scientific approach would have high costs, –  since the parties, and the judge, would have to gain scientific understanding, the cross- examinations would be prolongprolonged, and the opinion costs would increase. Furthermore, it might have width implications forto parties who cannot afford them, and this might lead to injustice. The judicial efficiency might also be reduced due to the time needed to make examinations for the scientific validity examinations. Finally, the strict scientific standard might also lead to judicial mistakes. 	Comment by my_pc: AQ: sorry, I don’t follow this [please note that this recurs in both this format and just as <width>] [is it the figurative meaning bandwidth? Perhaps <resource[s]>, if so?]
[since judges have only mere scientific understanding: all judges? Surely some could be from the word of science – IP courts?]	Comment by Susan: What is mere scientific understanding?	Comment by Susan: What is a width implication? [165:  Saks, supra note 14, at 5.] 

However, the DaubertDaubert standard is not based on science but on philosophy,[footnoteRef:166] and therefore is not proof of science’s incompatibility with the judicial process.thus it does not proof its incompatible. It is submitted that  believe that the suggested balanced suggested model is practical, and, diverting moving away from DaubertDaubert'’s standard, includes the proper legal adjustments; furthermore, that . I believe that the current legal model has higher costs and width 	Comment by my_pc: AQ: n154: please check the pp number spans: Saks, Supra note 14, 2025–2028	Comment by my_pc: AQ: grammatically this should read: <, thus this does not prove it is incompatible [or: its incompatibility], but I’m not sure of the sense of the point being made	Comment by Susan: It is not clear what the suggested balanced model is or that it has been clearly laid out for the reader. [166:  Id. at 2025–28.] 

implications since the legal decision might be based on assumptions and prior knowledge that might fill the gaps and distortions of the evidence, as explained above. This may lead to improper risk allocation, and to 
judicial mistakes, since the uncertainty regarding the evidence must be decided based on evidence rules. 
Furthermore, the right to a fair trial means that the legal decisions should be based upon valid evidence,[footnoteRef:167] instead of assumptions and prior knowledge in the judicial decision model. So does tThe same applies to the presumption of innocence presumption.[footnoteRef:168].  [167:  Erica Beecher Monas, EVALUATING SCIENTIFIC EVIDENCE: AN INTERDISCIPLINARY FRAMEWORK FOR INTELLECTUAL DUE PROCESS 1 (2007).]  [168:  Pamela R. Ferguson, The Presumption of Innocence and Its Role in the Criminal Process, 27 CRIM. L. FORUM 131, 157–58 (2016).] 

Therefore, the current model may be leadingmight lead to injustice and innocence innocent people being convicted, ions which has much higher costs. The scientific analytical approach, although it has costs, might path the waypave the way for to  higher accuracy and precision in the legal decision model.   	Comment by Susan: Higher costs than what?
E. Application difficulties Difficulties and the need Need for Good Legal Adjudication 
Another opposing argument opposing applying scientific methods in the judicial process is the difficulties of incorporating them into the process, asis application difficulties since the judges might be incompatible ill-equipped to implement the scientific method,  since they lacking the necessary relevant knowledge and understanding to this end. Furthermore, according to this argument, the scientific statistical standard would not lead tomake a good legal adjudication, as the DaubertDaubert standard shows.[footnoteRef:169].  [169:  Saks, supra note 14, at 5.] 

However, in the current legal model, the judge is responsible for the decision’s validity, yet, without having the necessary knowledge regarding the measurements which haves a critical role in proper decision making. This may lead to distortions in the legal process and its purposes. It is submitted that I believe that the judges are compatible not equipped to implement the analytical approach since they currently use this manner of thinking in the judicial process in several ways, such as. Examples include: : tThe strong tendency to draw  inferences thinking regarding the conclusion from circumstantial evidence;, the reduction offrom the legal felony to its merits;, the need to evaluate each piece of evidence; weight, and the need to compare between the eyewitness testimonies to the crime scene. Nevertheless, judgesthey do not implement it systematically and mainly relay on the witness credibility and confidence, or on the expert professional testimonyies, rather than systematically examining the validity of each piece of evidence through its consolidation process. Finally, as mentionedstated previously before, the my suggestion is to preserve the current legal mechanisms should be preserved, so that the courts would be able tocould assist with the experts. The suggested novel legal mechanisms would assist them implementing my suggested decision model. 	Comment by my_pc: AQ: this is unclear without more – what doesn’t the judge know about the ”scientific “ evidence currently in use?	Comment by my_pc: AQ: as above: this needs qualification	Comment by Susan: What manner of thinking?	Comment by my_pc: AQ: this needs to be recast: compare eyewitness testimonies [not very likely] or evaluate eyewitness testimonies [more likely?]	Comment by Susan: What is it?	Comment by my_pc: AQ: please replace the pronoun – spell out what this is	Comment by my_pc: AQ: if this relates to the witness, then I think it could be deleted [subsumed in the credibility], but perhaps there’s text missing?	Comment by Susan: The word consolidation is used constantly- not clear what it means here – synthesis?
To summarize: T, the diverse arguments of individuation, liability, morality, costs, and implementation difficulties do should not 
prevent the applicability of the scientific method to befrom being used in the fact-finding process. Furthermore, the 
scientific method could potentially lead to higher accuracy and precision in this process.
The nNext section , I will evaluates some possible implications on for the legal system.	Comment by Susan: No need for lead-in.
ix. Evaluating Some Possible Implications On for The the Legal System
A scientific approach to the judicial fact-finding process could potentially influence the rules of evidence, judgment theory, and jurisprudence .as follows:
A. The law Laws of evidenceEvidence
Importantly, the fundamental concepts of the rules of evidence might change: First, the relevancy principle could be affected.: 
 Examining the process that consolidates the information of each piece of evidence (for example, how the 	Comment by Susan: It really is not clear what consolidate is trying to say   - extracts? Draws conclusions from?
eyewitness consolidated consolidates his conclusion regarding what he saw) would shift the main judicial focus from 	Comment by Susan: Why consolidate? Why not based? Arrived at? 
credibility to the probable validity;[footnoteRef:170]; thus, instead of concentrating on the information that is relevant to the legal dispute, information needed in order tofor evaluate evaluating the probable validity will would be considered. 	Comment by Susan: Why is it negative to concentrate on the information relevant to the legal dispute?  [170:  Christensen et al., supra note 68; Carr et al, supra note 13; Schweizer, supra note 36; D., supra note 6.] 

Second, 
principles regarding the weight of evidence would be affected by introducing scientific principles. Validating the evidence based on the crime scene and general 
scientific principles instead of based on subjective life experience, logic, and the rules of evidence will would shift the fluid variable estimation judgment to a systematic examination. Thus, higher precision will would be gained. 
Third, scientific principles would affect the rules of evidence relating toconcerning the burden of proof. Deciding, based on the probabilities, will would change the judicial judgment from a weak inference, based on synthesis, to a strong inference based on probability, reduction, and refutationdisproval; thus, uncertainty can be better estimated better. Furthermore, it could potentially change the fundamental idea of reasonable doubt to analytic doubt,[footnoteRef:171], which means a better evaluation of the uncertainty regarding each piece of evidence before consolidating the outcome.	Comment by Susan: Synthesizing? [171:  Rosenzweig, supra note 131.] 

B. Judgment TheoryTheory -
Furthermore, jJudgment theory might also change if scientific principles were introduced into the judicial process.. First, the general idea that nature – —instead of the legislator or the courts - —wouldwill guide the set of judgments, since the object of the fact-finding process is to reveal what 	Comment by my_pc: AQ: do legislators have a hand in deciding cases? This seems to be what the text is saying
occurred in nature, -  rather thaninstead of granting authority.[footnoteRef:172]. Second, the judicial judgment would be based on an 	Comment by Susan: This is not clear – courts don’t grant authority in criminal cases. Do you mean reflect authority? [172:  Platt, supra note 11; FEYNMAN, supra note 13.] 

external validation source – —in comparison to nature – —instead of the individual life experience of the judge or 
the general rules of the legislaturelegislative, general rules - since reducing uncertainty about nature could only be based on nature itself, -  which is the subject of the examination.
Third, the decision would ill be based on an analytical examination of the evidence -  instead of the holistic perception and the ability of the judge, based on his or her own life experience and logic. This idea is fundamental, since it emphasizes a critical fallacy regarding the judicial fact-finding process, , since the judge’’s life experience 
and logic involve the judge’shis prior knowledge, which is irrelevant to the judgment and is external to the evidence. 	Comment by Susan: You are of course assuming that the scientific process is not in any way affected by preconceptions.
Furthermore, there is a growing body of scientific research showing that the more that uncertainty increases, the 
more that the weight of prior knowledge[footnoteRef:173] in the decision-making process increases, since the external  [173:  Press, Kok, and Yon, supra note 41; D., supra note 6; Mojasevic, supra note 8; Bar, supra note 84.] 

information is scarce and confidence is consolidated regardless of the origin of the information (external or 	Comment by my_pc: Consolidated?
internal,  – e.ge.g.,.. prior knowledge). These recent scientific findings further emphasize the importance of an objective judicial fact-finding model.
C. Jurisprudence –
Finally, jurisprudence might also change, since the basic judicial concepts regarding truth and justice might change, with implications concerning the way courts of appeal evaluate judicial decisions regarding the facts, and the public’’s view abouton the courts’ decisions.[footnoteRef:174]. [174:  Naqvi, supra note 89.] 

To summarize: A, adopting the scientific model might influence the rules of evidence, judgment theory, and jurisprudence.







x. Concluding remarks Remarks and Future Research
How can the legal system properly decide what have has happened without measuring nature? The cCurrent legal theory trusts the judgment. However, judgment is subject to unconscious perception biases by prior knowledge and predetermined rules, filling the gaps and distortions in the evidence, yet arriving atconsolidating a coherent perception along with a an unjustifiedfalsified confidence. On the other hand, the scientific method is based on measurements of nature measurements and shows much higher accuracy. Although there are differences between what counts as 'fact' in the legal inquiry context to what counts as 'fact' inand the  the scientific inquiry context regarding, what is consider “fact,”  I believe that with proper adjustments, science might path pave the way for courts to better assess the true state of affairs and prevent wrongful convictions. 	Comment by my_pc: AQ: as above I’m not sure what this could mean – this is the same query again, sorry, re nature, but in addition I don’t follow the idea of measuring nature	Comment by my_pc: AQ: would the courts be better here? No, in fact, I’ve read on: but could it be the validity of judgments?	Comment by Susan: Judgment of what? Based on what? 
The emerging comidCOVID-19 virus has astounded and adversely affected the world; however, it mainly has taught us a lesson about nature'’s power and its inherent uncertainties. This crucial understanding might suggest that we should reassess the basic concept of the judicial fact-finding process. The most important thing that courts can learn from science is to acknowledge the inherent uncertainties of the fact- finding process, and the importance of preserving an external validation of their decisions with nature.	Comment by Susan: Doesn’t the supposedly subjective nature of the judicial process already do this?
Additional research is needed to further explore further the applicability of the scientific approach to the fact-finding process. Such research could be scientifically based on neural networks and deep machine learning, brain science, statistical models, and genetics, as well as, legal research to develop the initial suggested concepts of the model, to develop the legal mechanisms, and to further examine additional ways to make the necessary comparisons with nature, such as, in conditions where the crime scene could not be located and in cases which are mainly based on witnesses. Although there is a strongcrucial need for further research, apparently it is submitted that the basic principles of the scientific approach are crucial in order to help the courts in the fact-finding process in order to base their decisions on a more solid ground – —i.e., nature instead of the court’s’ own perceptions, which might mislead them. Protection of human rights justifies it as well.
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