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As Modified May 14, 2001.
 Defendant in prosecution for sexual assault and other offenses moved to bar admission of certain DNA evidence. The District Court, Boulder County, Daniel C. Hale, J., granted motion. State initiated original proceeding for relief from order. Issuing rule to show cause why order should not be vacated, the Supreme Court, Rice, J., held that: (1) as matter of first impression, DNA evidence derived from polymerase chain reaction (PCR) testing, and specifically such evidence when derived from short tandem repeats (STR) systems, is sufficiently reliable for admission under governing evidence rule; (2) DNA evidence derived from PCR testing using sixplex and nineplex STR systems was admissible; (3) evidence rule applicable to expert testimony, rather than Frye test, represents appropriate standard for determining admissibility of scientific evidence, abrogating People v. Anderson,
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 637 P.2d 354; Lindsey v. People,
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 892 P.2d 281; Fishback v. People,
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 851 P.2d 884; People v. Hampton,
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 746 P.2d 947; Campbell v. People,
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 814 P.2d 1; (4) focus of inquiry under that rule should be on reliability and relevance; (5) trial court may, but need not, consider factors listed in Daubert in determining reliability; and (6) trial court must issue specific findings on the record as to helpfulness and reliability of proffered scientific evidence.
 Rule made absolute.
 David Kaplan, Colorado State Public Defender, Steven K. Jacobson, Deputy State Public Defender, Kristin Johnson, Deputy State Public Defender, Boulder, CO, Attorneys for Defendant.
 Ken Salazar, Attorney General, Deborah Isenberg Pratt, Assistant Attorney General, Denver, CO, Attorneys for Amicus Curiae in Support of Plaintiff.
 Justice RICE delivered the Opinion of the Court.
 The prosecution in this case initiated this original proceeding pursuant to C.A.R. 21, seeking relief from a trial court order granting the defendant's motion to bar DNA evidence.   The trial court held that under Frye v. United States,
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 293 F. 1013, 1014 (D.C.Cir.1923), the multiplex technique employed by the commercial testing kits used by the Colorado Bureau of Investigation ("CBI") in 1999 was not yet generally accepted at that time by the relevant scientific community.   Thus, the trial court ruled that the DNA evidence at issue in this case, which was derived from those kits, was not admissible against the defendant.   We issued a rule to show cause why the trial court's order should not be vacated, and the defendant responded.
 We now hold that CRE 702, rather than Frye, governs a trial court's determination as to whether scientific or other expert testimony should be admitted.   Such an inquiry should focus on the reliability and relevance of the proffered evidence and requires a determination as to (1) the reliability of the scientific principles, (2) the qualifications of the witness, and (3) the usefulness of the testimony to the jury.   We also hold that when a trial court applies CRE 702 to determine the reliability of scientific evidence, its inquiry should be broad in nature and consider the totality of the circumstances of each specific case.   In doing so, a trial court may consider a wide range of factors pertinent to the case at bar.   The factors mentioned in Daubert v. Merrell Dow Pharmaceuticals, Inc.,
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 509 U.S. 579, 593-94, 113 S.Ct. 2786, 125 L.Ed.2d 469 (1993), and by other courts may or may not be pertinent, and thus are not necessary to every CRE 702 inquiry.   In light of this liberal inquiry, a trial court should also apply its discretionary authority under CRE 403 to ensure that the probative value of the evidence is not substantially outweighed by unfair prejudice.   Finally, we hold that under CRE 702, a trial court must issue specific findings as it applies the CRE 702 and 403 analyses.
 We further hold that under CRE 702, the multiplex testing techniques at issue in this case were sufficiently reliable to warrant admission of the DNA evidence derived from their use.   Accordingly, we make the rule absolute and direct the trial court to vacate its order barring such evidence.
I. SCIENTIFIC BACKGROUND
 We described the scientific principles and techniques underlying DNA typing in Fishback v. People,
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 851 P.2d 884, 885 (Colo.1993).   We now review those principles and techniques in the context of the particular method of DNA typing at issue in this case.
 Within the nucleus of each human cell are twenty-three pairs of chromosomes composed of deoxyribonucleic acid ("DNA"), which contains the coded information that *71 provides the genetic material determining the physical structure and characteristics for each individual.   No two individuals, except identical twins, have the same DNA structure.   A DNA molecule is shaped like a double helix, which resembles a twisted ladder.   The sides of the ladder are composed of phosphate and sugar molecules and the rungs are composed of a pair of organic compounds called bases.   Two bases form a single rung called a base pair.   The order in which these base pairs appear in the ladder is the genetic code of that individual.   There are approximately three billion base pairs in a human being, 99% of which are the same in each person.   However, certain sections of DNA vary from person to person.   These areas are called polymorphisms.   DNA typing concerns the examination of two types of polymorphisms:  length and sequence.
 One method of detecting and measuring length variations is called restriction fragment length polymorphism ("RFLP") analysis.   The RFLP procedure isolates DNA in a blood sample so that certain polymorphisms can be located in the DNA. RFLP is a widely accepted and scientifically validated method of testing that has generally been found to be admissible in state and federal courts.  United States v. Hicks,
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 103 F.3d 837, 846-47 (9th Cir.1996);  United States v. Chischilly,
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 30 F.3d 1144, 1153-56 (9th Cir.1994);  United States v. Lowe,
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 954 F.Supp. 401, 416 (D.Mass.1996); Fishback,
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 851 P.2d at 893.
 Polymerase chain reaction ("PCR") is a process by which DNA fragments too small to be suitable for RFLP analysis can be analyzed. Under the PCR process, these DNA fragments are duplicated many times, thus allowing very small samples to be accurately tested.   PCR also permits testing in a relatively short time in comparison to prior methods that required the decay of radioactive materials.   Finally, unlike RFLP testing, which destroys the sample, PCR processing allows a technician to reproduce and verify test results by creating a larger sample for testing.
 The D1S80 test is a hybrid of the PCR and RFLP methods.   It detects fragment length polymorphisms once the DNA fragment has been amplified through the PCR procedure.
 Another form of PCR testing involves the use of locations on the DNA strand containing short tandem repeats ("STR") of baseline patterns.   STR testing reveals length differences between chromosomes on different people with the same base pair sequences.   There are thirteen locations at which the number of STRs are known to vary from person to person.   Thus, if all thirteen locations of the known and questioned sample are identical, a match is considered to have been made.
 When STR loci are amplified through the PCR process separately and run on a separate gel, the system is called "monoplex."   Multiplex systems add more than one set of PCR primers to a reaction so as to be able to amplify several loci together and run them simultaneously.   Monoplex systems and multiplex systems that amplify and run three loci simultaneously, ("triplex"), have been in use for many years.
 The commercial kits used to perform the STR testing at issue in this case were manufactured by Perkins Elmer Biosystems ("PE").   These kits, called AmpFLSTR Profiler Plus ("Profiler Plus") and AmpFLSTR Cofiler ("Cofiler"), employ a combination sixplex and nineplex system that is able to read all thirteen locations at the same time. [FN1]  In January 1999, when they were used in this case, the kits were relatively new to the market.
FN1. The Profiler Plus kit reads nine loci while the Cofiler kit reads six loci, two of which are also read by the Profiler Plus kit.
    II. FACTS AND PROCEDURAL HISTORY
 The defendant in this case has been in and out of jail since 1983. In April 1990, he was on parole and living in the Boulder area when a University of Colorado student was sexually assaulted.   Although a rape kit was used on the victim, the crime was never solved.   In 1998, the case was reopened and the CBI performed a DNA analysis using *72 several PCR-based tests on the rape kit samples.   A 1991 blood sample from the defendant was analyzed against the rape kit results.   The CBI concluded that the probability that the contributor to the rape kit sample was not the defendant was one in 11,000.   An analysis of a new blood sample from the defendant revealed identical results.
 Several months later, the CBI performed more tests on the samples, this time using the Profiler Plus and Cofiler kits.   By combining the Profiler Plus and Cofiler results with the earlier tests, the CBI determined that the defendant could not be excluded as a contributor to the rape kit sample.   The CBI also determined that the probability that the contributor was not the defendant but a random third person was one in 5.3 quadrillion. [FN2]  Based on the DNA results, a positive photo line-up identification by the victim, and the fact that the defendant had been on parole and living in the area at the time of the crime, the defendant was arrested and charged with second degree kidnapping, two counts of sexual assault in the first degree, two counts of criminal attempt to commit murder in the first degree, assault in the second degree, and as a habitual criminal.
FN2. 5.3 quadrillion = 5,300,000,000,000,000 = 5.3 x 10 15
 The defendant moved to bar the use of the DNA evidence at trial on the grounds that (1) PCR and the PCR-based tests employed in this case were not generally accepted as reliable by the relevant scientific community;  (2) STR tests in general and the STR multiplex technique employed by the Profiler Plus and Cofiler kits were not generally accepted;  and (3) the methods of collection, preservation and handling of the samples, and the statistical methods used to determine the probability of a match were not generally accepted.
 Applying the Frye standard as adopted in Colorado by People v. Anderson,
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 637 P.2d 354, 358 (Colo.1981), and as explained in Lindsey v. People,
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 892 P.2d 281, 288-89 (Colo.1995), and Fishback v. People,
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 851 P.2d 884, 890 (Colo.1993), the trial court held that admissibility of the DNA evidence at issue required a showing that the technologies and methods used were generally accepted in the relevant scientific community.   After reviewing the evidence, rulings from other jurisdictions, and scientific commentary and journals, the trial court concluded that PCR and the PCR-based tests used in this case, as well as the handling and statistical methods used, were generally accepted in the scientific community.   The court also concluded that although PCR-based STR testing is different from other PCR-based tests, it is generally accepted as to monoplex and triplex applications.
 The court, however, ruled that because the multiplex system at issue in this case involves a combination nineplex and sixplex system using new loci and primers, it differs from previous STR tests in a critical way, thus triggering a new Frye analysis.   The trial court determined that the evidence of validation and peer review offered by the prosecution failed to meet guidelines published by the Technical Working Group on DNA Analysis Methods ("TWGDAM"). Thus, the court concluded that the multiplex technique employed by the Profiler Plus and Cofiler systems is not generally accepted and that the DNA evidence resulting from its use is therefore inadmissible.   Alternatively, the trial court concluded under Daubert, that the Profiler Plus and Cofiler systems were not sufficiently reliable under CRE 702 to warrant admission of the DNA evidence derived from their use.
 The prosecution petitioned for a writ in the nature of prohibition pursuant to C.A.R. 21.   We issued a rule to show cause why the trial court's order should not be vacated, and the defendant responded.   We now hold that CRE 702 governs a trial court's determination as to whether scientific evidence should be admitted.   Under CRE 702, we hold that the multiplex STR testing techniques at issue in this case are sufficiently reliable and relevant to warrant admission.   Accordingly, we make the rule absolute and direct the trial court to vacate its order barring the DNA evidence derived from these tests.
III. ANALYSIS
 We have not previously addressed the admissibility of PCR or STR-based DNA testing, *73 or the specific multiplex testing systems at issue here.  Thus, this case presents us with the opportunity to address these matters of first impression.   In doing so, we consider the appropriate standard governing the admissibility of scientific evidence.   Our review includes an analysis of relevant Colorado case law, similar cases in other jurisdictions, and academic commentary.
A. Standard of Review
 [1] Under C.A.R. 21, we may, in our discretion, grant relief when (1) the trial court is proceeding without or in excess of its jurisdiction, or (2) it has abused its discretion, and (3) when no other adequate remedy exists. C.A.R. 21;  People v. District Court,
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 898 P.2d 1058, 1060 (Colo.1995). In this case, the prosecution's ability to present its case has been impaired by the exclusion of the DNA evidence in question.  Id. Because double jeopardy would bar a retrial if the defendant were acquitted, no other adequate remedy exists.  People v. District Court,
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 664 P.2d 247, 251 (Colo.1983).  As discussed below, we hold that the trial court erred in finding that the DNA evidence derived from the multiplex STR systems at issue in this case was inadmissible, and that its exclusion of the evidence was an abuse of discretion.   Thus, relief under C.A.R. 21 is appropriate here.
B. Admissibility of Scientific Evidence Generally
 Prior to 1993, the widely accepted standard for admitting novel scientific evidence in both federal and state courts was the standard articulated in  Frye.  Daubert,
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 509 U.S. at 585, 113 S.Ct. 2786 (noting that, "In the 70 years since its formulation in the Frye case, the 'general acceptance' test has been the dominant standard for determining the admissibility of novel scientific evidence at trial.").   This standard requires that "the thing from which [expert testimony is deduced] be sufficiently established to have gained general acceptance in the particular field to which it belongs."  Frye,
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 293 F. at 1014.   Applying this standard, the Frye court concluded that the systolic blood pressure deception test had not yet gained enough recognition among scientific authorities to warrant admission of its results.  Id.
 Most courts have interpreted Frye as requiring general acceptance of both  (1) the underlying theory supporting the scientific conclusion and, (2) the techniques and experiments employing that theory. [FN3]  The court in People v. Castro,
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 144 Misc.2d 956, 545 N.Y.S.2d 985, 986 (N.Y.Sup.Ct.1989), however, held that a third requirement should apply in the complex area of DNA identification:  that the actual testing procedures employed properly apply the accepted scientific techniques in analyzing the forensic samples at issue. Other courts have held that questions concerning testing procedures and the accuracy of particular test results go to the weight, rather than admissibility of the evidence.   See, e.g., Chischilly,
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 30 F.3d at 1154;  United States v. Bonds,
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 12 F.3d 540, 563 (6th Cir.1993);  United States v. Shea,
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 957 F.Supp. 331, 341 (D.N.H.1997), aff'd, 159 F.3d 37 (1st Cir.1998).
FN3. United States v. Yee,
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 134 F.R.D. 161, 194 (N.D.Ohio 1991); Fishback,
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 851 P.2d at 891;  State v. Vandebogart,
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 136 N.H. 365, 616 A.2d 483, 490 (1992);  State v. Ford,
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 301 S.C. 485, 392 S.E.2d 781, 783 (1990).
 In 1993, the United States Supreme Court held in Daubert v. Merrell Dow Pharmaceuticals, Inc. that Frye's general acceptance test had been superseded by the adoption of Federal Rule of Evidence 702. [FN4]  509 U.S. at 587, 113 S.Ct. 2786.   The Court reasoned that Frye's "rigid general acceptance requirement is at odds with the liberal thrust of the Federal Rules and their general approach of relaxing the traditional barriers to opinion testimony."  Id.
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 at 588, 113 S.Ct. 2786.   The Daubert Court held that admissibility *74 of scientific evidence under the Federal Rules of Evidence requires that the trial judge ensure that the evidence be both relevant and reliable.  Id.
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 at 589, 113 S.Ct. 2786.   The Court thus held that under Rule 702, the reasoning or methodology underlying the testimony must be scientifically valid, and that such reasoning or methodology may properly be applied to the facts of the case.  Id. at 592, 113 S.Ct. 2786.   The Court then set forth a non-exclusive list of factors, including general acceptance, to guide a trial court in making this determination.  Id.
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 at 593-94, 113 S.Ct. 2786.   The Court concluded its analysis by noting that the "inquiry envisioned by Rule 702 is ... a flexible one," and that the focus of the inquiry should be scientific validity as it pertains to evidentiary relevance and reliability.  Id. at 594, 113 S.Ct. 2786.
FN4. Federal Rule of Evidence 702 provides:  "If scientific, technical, or other specialized knowledge will assist the trier of fact to understand the evidence or determine a fact in issue, a witness qualified as an expert by knowledge, skill, experience, training, or education, may testify thereto in the form of an opinion or otherwise."   Fed.R.Evid. 702 (amended Dec. 2000 to add: "a witness qualified ... may testify ... if (1) testimony is based upon sufficient facts or data, (2) the testimony is the product of reliable principles and methods, and (3) the witness has applied the principles and methods reliably to the facts of the case.").
 Recently, the United States Supreme Court expanded Daubert's general holding concerning the trial judge's gatekeeping function to testimony based not only on scientific knowledge, but also to testimony based on technical and "other specialized" knowledge.  Kumho Tire Co. v. Carmichael,
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 526 U.S. 137, 142, 119 S.Ct. 1167, 143 L.Ed.2d 238 (1999).   The Court stressed, however, that the inquiry was a flexible one, and held that the factors listed in Daubert were neither exclusive nor mandatory.  Id.
C. Admissibility of Scientific Evidence in Colorado
 Before reaching the relative merits of Frye and Rule 702 for determining the admissibility of scientific evidence, we review our previous treatment of these standards in Colorado.   The Frye standard was first adopted in Colorado in People v. Anderson,
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 637 P.2d at 358.   In Anderson, this court held that polygraph results and the testimony of polygraph examiners were per se inadmissible in a criminal trial because the scientific theory or technique of the polygraph was not sufficiently advanced to permit its use at trial as competent evidence of credibility.  Id.
 We limited the applicability of Frye, however, in People v. Hampton,

HYPERLINK "http://www.westlaw.com/Find/Default.wl?rs=++++1.0&vr=2.0&DB=661&FindType=Y&ReferencePositionType=S&SerialNum=1987147388&ReferencePosition=951" 
 746 P.2d 947, 951 (Colo.1987), where we applied CRE 702, rather than Frye, to determine the admissibility of rape trauma syndrome evidence.   There, we reasoned that Frye was only applicable to novel scientific devices and processes involving the manipulation of physical evidence, and that Frye had only been applied in Colorado to polygraph tests.  Id. at 950-51.   Thus, we held that CRE 702, rather than Frye, governed the admission of testimony regarding rape trauma syndrome.  Id.
 Similarly, in Campbell v. People,
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 814 P.2d 1, 7 (Colo.1991), we applied CRE 702, rather than Frye, in determining whether eyewitness identification evidence should be admitted.   In that case, we explicitly held that Frye was only applicable to cases involving novel scientific devices or processes involving the evaluation of physical evidence.  Id. at 8. Because no such scientific device or process was at issue in Campbell, we held that CRE 702's more liberal standard for admissibility should have been applied to the eyewitness identification evidence.  Id.
 We first addressed the admissibility of DNA evidence in Colorado in  Fishback v. People, where we held that DNA evidence, unlike the evidence at issue in Hampton and Campbell, is "precisely the sort of scientific evidence which requires application of the Frye test."  851 P.2d at 890. In concluding that the Frye test governed our inquiry, we reasoned that the highly technical and sophisticated techniques involved in DNA typing, and its relative novelty at the time, qualified it as "a novel scientific process involving the evaluation of physical evidence."  Id. We also held that general acceptance of both the underlying theory or principle, and of the techniques used to apply that principle was required under Frye.  Id.
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 at 891.   Applying this standard, we concluded that the theory underlying DNA typing, the techniques employed in RFLP analysis, and the statistical techniques employed in that case were generally accepted among the relevant scientific communities.  Id.
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 at 892-93.
 In Lindsey v. People, we again considered the admissibility of DNA evidence in Colorado courts.  892 P.2d at 281.   At issue in that case was the statistical method used to analyze DNA results.  Id. at 285.   Although we acknowledged that the United States Supreme Court had abandoned Frye's general *75 acceptance test in Daubert, we concluded that we were not bound by Daubert's non-constitutional construction of the Federal Rules of Evidence.  Id. at 288.   Thus, we applied Frye, as interpreted in Fishback, to hold that the DNA statistical frequency analysis employed in that case was generally accepted.  Id. at 288-95.   In doing so, we noted that general acceptance could be considered broadly to mean accepted in a reasonably inclusive manner, and including a consideration of rulings from other jurisdictions and the general state of science.  Id. at 289.   We expressly declined, however, to evaluate the relative merits of Frye and CRE 702 in determining the admissibility of scientific evidence, noting that the issue was not before us in that case.  Id. at 288.
 In Brooks v. People,
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 975 P.2d 1105, 1106 (Colo.1999), we declined to apply either Frye or Daubert to the determination as to whether testimony on the subject of scent tracking evidence was admissible.   In doing so, we reasoned that the evidence in question did not involve the type of scientific devices, processes, or theories that are properly subject to Frye scrutiny.  Id.
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 at 1111-12.   We were also unwilling to apply Daubert for the first time in that case, because we found that the scent-tracking evidence was experience-based specialized knowledge that was not dependent on scientific explanation, remarking that Daubert itself limited its holding to the scientific realm.  Id.
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 at 1113;  see Daubert,
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 509 U.S. at 590 n. 8, 113 S.Ct. 2786. We noted that the decision in Kumho applied Daubert to technical and other specialized knowledge and that it provided that the Daubert factors were not exclusive.   However, we opined that it was preferable to avoid debating whether or to what extent Daubert was applicable and held instead that CRE 702 and CRE 403 governed our determination as to whether the experience-based knowledge at issue in that case was admissible.  Brooks,
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 975 P.2d at 1115.
 A review of our previous treatment of Frye indicates that we have not fully endorsed its general acceptance standard as the appropriate test for determining the admissibility of scientific evidence in Colorado.   After initially adopting Frye in the context of Anderson, which, like Frye, concerned the admissibility of polygraph evidence, we later limited its applicability in Hampton,
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 746 P.2d at 951, and in Campbell,
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 814 P.2d at 7, to novel scientific devices or processes involving the evaluation of physical evidence.
 Although we later applied Frye in both Fishback and Lindsey to determine the admissibility of DNA evidence, we did so without evaluating the relative merits of Frye and CRE 702. [FN5]  In Brooks, we applied the rules of evidence, specifically Rules 702 and 403, rather than Daubert or Frye to determine the admissibility of experience-based scent-tracking evidence.  975 P.2d at 1106.
FN5. In Fishback, we noted that the parties did not seriously dispute the applicability of Frye in determining the admissibility of DNA typing evidence.  Fishback,
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 851 P.2d at 891 (noting also, however, that the notion that Frye was superceded by CRE 702 lacked merit because CRE 702 became effective in January 1980 and we adopted Frye in Anderson, which was decided in November 1981).   Similarly, in Lindsey, we expressly stated that, "We do not consider the relative merits of the Frye test or our corollary state rules of evidence for the simple reason [that] the issue is not now before us."  Lindsey,
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 892 P.2d at 288-89 (noting also that Frye's general acceptance test is "not far removed from evaluation required under FRE 702" in that under CRE 702, a court must still screen the evidence to ensure its reliability, which may include consideration of the evidence's general acceptance).
 In order to determine whether the DNA evidence derived from the multiplex technique at issue here was properly barred, we must first address the proper standard governing the admissibility of scientific evidence in Colorado. Because we have never addressed the relative merits of Frye and CRE 702, we now undertake that analysis in an effort to clearly set forth the standard for admitting scientific evidence in Colorado. [FN6]
FN6. In the absence of such a clear standard, the trial court below applied both a Frye and a Daubert analysis in determining the admissibility of the DNA evidence at issue.   See Fishback,
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 851 P.2d at 896 (Mullarkey, J., concurring in the result only) (noting that, in light of the trial court's analysis under both Frye and CRE 702, "the time has come for this court to set forth clearly the standard by which novel scientific evidence should be assessed").
 *76 Proponents of Frye's general acceptance test argue that it insulates juries from unreliable evidence that has not yet been found reliable by a sufficient number of experts.   Joseph G. Petrosinelli, Note, The Admissibility of DNA Typing:  A New Methodology,
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 79 Geo. L.J. 313, 317 (1990).   Another justification for the Frye test is that it provides a method by which courts can assess the reliability of novel scientific expert testimony.  United States v. Downing,
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 753 F.2d 1224, 1235 (3d Cir.1985). Finally, proponents of Frye also argue that the general acceptance test safeguards against the possible prejudicial effects of testimony based upon questionable scientific evidence.  Id.
 Frye's general acceptance test has also, however, been heavily criticized on several grounds.   Lawrence B. Ebert, Frye after Daubert:  The Role of Scientists in Admissibility Issues as Seen through Analysis of the DNA Profiling Cases, The University of Chicago Law School Rountable, 219 (1993); Petrosinelli, supra, at 318;  Paul C. Giannelli, The Admissibility of Novel Scientific Evidence:  Frye v. United States, a Half-Century Later, 80 Colum.L.Rev. 1197, 1208-23 (1980).   Generally, critics have been concerned with Frye's vagueness and its conservatism.  Downing,
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 753 F.2d at 1236.
 Commentators have found vagueness and ambiguity under Frye in determining, for example, (1) precisely what must be generally accepted, (2) the relevant scientific community, (3) how much agreement constitutes general acceptance, and (4) the extent to which Frye applies.   Ebert, supra, at 225; Petrosinelli, supra, at 320;  Giannelli, supra, at 1208-23.   Such ambiguity yields inconsistent results and creates uncertainty in decision-making.  Fishback,
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 851 P.2d at 896-97 (Mullarkey, J., concurring in the result only). [FN7]
FN7. Courts have found that Frye's ambiguity provides an opportunity to manipulate the terms "scientific community" and "general acceptance" in order to reach a desired result.  Downing,
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 753 F.2d at 1236.
 Furthermore, while some critics have argued that the Frye inquiry is too malleable, [FN8] others have concluded that the Frye standard is too rigid and that it unduly restricts the admission of probative evidence from a jury's consideration.   See, e.g., Downing,
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 753 F.2d at 1236-37 (noting that some have argued that under Frye, courts may be required to exclude much probative and reliable information from the jury's consideration, thereby unnecessarily impeding the truth-seeking function of litigation);  United States v. Sample,
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 378 F.Supp. 44, 53 (E.D.Pa.1974) (noting that general acceptance is a proper requirement for taking judicial notice of scientific facts, but should not be a criterion for the admissibility of scientific evidence);  People v. Leahy,
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 8 Cal.4th 587, 34 Cal.Rptr.2d 663, 882 P.2d 321, 330 (1994) (acknowledging that a reliable, readily provable technique could remain unknown and untested by the relevant scientific community, thus delaying its use in the courtroom).   We agree that Frye's rigidity may exclude evidence with strong support within the community but that may fall short of "general acceptance" under Frye. Fishback,
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 851 P.2d at 897 (Mullarkey, J., concurring in the result only);  Lindsey,
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 892 P.2d at 296 (Mullarkey, J., concurring in the result only).
FN8. Castro,
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 545 N.Y.S.2d at 987.
 We also find that this rigidity is ill-suited for determining the admissibility of scientific evidence, which, by its nature, is ever-evolving. Under Frye, once a scientific principle or discovery becomes generally accepted, it forever remains accepted, despite improvements or other developments in scientific technologies.  Fishback,
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 851 P.2d at 897 (Mullarkey, J., concurring in the result only);  Lindsey,
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 892 P.2d at 296 (Mullarkey, J., concurring in the result only).   Conversely, because it will take time for any scientific technique to become generally accepted, the Frye test restricts the admissibility of reliable evidence that may not yet qualify as "generally accepted" under Frye.  Brooks,
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 975 P.2d at 1112 (noting that Frye fails to "address the tough questions that arise on the cutting edge of science, [in that it] requires that the courts wait until science itself determines the validity of the scientific proposition in question.");  *77 Downing,
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 753 F.2d at 1236-37;  Petrosinelli, supra, at 320 (describing this problem with the Frye test as a "cultural lag"). Thus, we conclude that Frye's general acceptance test, particularly when viewed rigidly, is unsuitable as the sole dispositive standard for determining the admissibility of scientific evidence in Colorado. [FN9]
FN9. As discussed above, although our decisions in Fishback and Lindsey relied on Frye's general acceptance test to determine the admissibility of the DNA evidence at issue in those cases, we did not specifically evaluate the merits of Frye in relation to CRE 702.   To the extent that these decisions are relied upon to argue that Frye is the appropriate standard governing the admissibility of scientific evidence, we disapprove.
 [2] We therefore hold that the rules of evidence, particularly CRE 702   [FN10] and CRE 403, represent a better standard, because their flexibility is consistent with a liberal approach that considers a wide range of issues.  See Downing,
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 753 F.2d at 1237 (noting that the language of Rule 702, the spirit of the rules of evidence, and the problems with applying Frye "suggest the appropriateness of a more flexible approach to the admissibility of ... scientific evidence").
FN10. CRE 702 is identical to the former federal rule of the same number.   See supra note 4.
 [3]
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[5] The focus of a Rule 702 inquiry is whether the scientific evidence proffered is both reliable and relevant.  Daubert,
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 509 U.S. at 589, 113 S.Ct. 2786;  see Brooks,
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 975 P.2d at 1114 (holding that under CRE 702, evidence that is reasonably reliable and that will assist the trier of fact should be admitted).   In determining whether the evidence is reliable, a trial court should consider (1) whether the scientific principles as to which the witness is testifying are reasonably reliable, and (2) whether the witness is qualified to opine on such matters.  Brooks,
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 975 P.2d at 1114.   In determining whether the evidence is relevant, a trial court should consider whether the testimony would be useful to the jury.  Id.
 [6] A trial court's reliability inquiry under CRE 702 should be broad in nature and consider the totality of the circumstances of each specific case. Brooks,
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 975 P.2d at 1114 (noting that "the relevant factors applicable to a CRE 702 inquiry will likely vary depending on the particular subject matter at hand");  Campbell,
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 814 P.2d at 7-8 (holding that the trial court retains its broad discretion to evaluate on a case-by-case basis whether the testimony in question would assist the trier of fact to understand the evidence or to determine a fact in issue);  see also Kumho,

HYPERLINK "http://www.westlaw.com/Find/Default.wl?rs=++++1.0&vr=2.0&DB=708&FindType=Y&SerialNum=1999084423" 
 526 U.S. at 150, 119 S.Ct. 1167 (holding that a trial court's gatekeeping inquiry under Rule 702 must be tied to the facts of a particular case).
 [7] Given the flexible, fact-specific nature of the inquiry, we decline to mandate that a trial court consider any particular set of factors when making its determination of reliability.   Instead, we hold that the CRE 702 inquiry contemplates a wide range of considerations that may be pertinent to the evidence at issue.  Downing,
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 753 F.2d at 1238 ("The reliability inquiry that we envision is flexible and may turn on a number of considerations, in contrast to the process of 'nose-counting' that would appear to be compelled by a careful reading of Frye.").
 By way of illustration, however, we recite here the wide range of issues other courts have considered when making a Rule 702 determination.   For example, in Daubert, the Court articulated the following nonexclusive list of general observations that a trial court might consider:  (1) whether the technique can and has been tested;  (2) whether the theory or technique has been subjected to peer review and publication;  (3) the scientific technique's known or potential rate of error, and the existence and maintenance of standards controlling the technique's operation;  and (4) whether the technique has been generally accepted.  509 U.S. at 593-94, 113 S.Ct. 2786.   The Third Circuit has articulated yet other considerations:  (1) the relationship of the proffered technique to more established modes of scientific analysis;  (2) the existence of specialized literature dealing with the technique;  (3) the non-judicial uses to which the technique are put;  (4) the frequency and type of error generated by the technique;  and (5) whether such evidence has been offered in previous cases to support *78 or dispute the merits of a particular scientific procedure.  Downing,
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 753 F.2d at 1238-39.
 [8] We hold that a trial court making a CRE 702 reliability determination may, but need not consider any or all of these factors, depending on the totality of the circumstances of a given case.   A trial court may also consider other factors not listed here, to the extent that it finds them helpful in determining the reliability of the proffered evidence.
 Our determination that a trial court may, but need not consider the factors listed in Daubert is consistent with the United States Supreme Court's reasoning in Kumho Tire Co. v. Carmichael:  "[T]he factors identified in Daubert may or may not be pertinent in assessing reliability, depending on the nature of the issue, the expert's particular expertise, and the subject of his testimony."  526 U.S. at 150, 119 S.Ct. 1167.   The Supreme Court in Kumho further held that: 
we can neither rule out, nor rule in, for all cases and for all time the applicability of the factors mentioned in Daubert, nor can we now do so for subsets of cases categorized by category of expert or by kind of evidence.  Too much depends on the circumstances of the particular case at issue. 
  Id. [FN11]
FN11. Commentators have also criticized Daubert's list of factors for its "amorphous structure, [in that it creates] various laundry lists of factors [that] are combined in arbitrary ways by nonexperts to produce unknown probabilities of accuracy to be balanced against unmeasured prejudices."   Ebert, supra, at 230.
 Such reasoning is also consistent with our previous declination to "give any special significance to the Daubert factors," in the context of considering evidence we considered to be experience-based specialized knowledge. Brooks,
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 975 P.2d at 1114.   In Brooks, we held that it was preferable to avoid discussing "whether or to what extent a court should apply the Daubert factors," and concluded instead, that the proper focus should be on "whether the evidence is reasonably reliable information that will assist the trier of fact."  Id.
 [9]
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[10] Any concerns that invalid scientific assertions will be admitted under this liberal standard are assuaged by Rule 702's overarching mandate of reliability and relevance.   See Daubert,
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 509 U.S. at 595, 113 S.Ct. 2786.   Such concerns are also mitigated by "[v]igorous cross-examination, presentation of contrary evidence, and careful instruction on the burden of proof."  Id.
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 at 596, 113 S.Ct. 2786.   In addition, a trial court making a CRE 702 determination must apply its discretionary authority under CRE 403 to ensure that the probative value of the evidence is not substantially outweighed by the danger of unfair prejudice, confusion of the issues, undue delay, waste of time, or needless presentation of cumulative evidence.   Id.;  Campbell,
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 814 P.2d at 8;  Hampton,
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 746 P.2d at 951 n. 8. Finally, a trial court's CRE 702 determination must be based upon specific findings on the record as to the helpfulness and reliability of the evidence proffered.  Brooks,
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 975 P.2d at 1114;  Campbell,
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 814 P.2d at 8. The trial court must also issue specific findings as to its consideration under CRE 403 as to whether the probative value of the evidence is substantially outweighed by its prejudicial effect.  Brooks,

HYPERLINK "http://www.westlaw.com/Find/Default.wl?rs=++++1.0&vr=2.0&DB=661&FindType=Y&ReferencePositionType=S&SerialNum=1999061797&ReferencePosition=1114" 
 975 P.2d at 1114; Campbell,
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 814 P.2d at 8.
 To summarize, we conclude that CRE 702, rather than Frye, represents the appropriate standard for determining the admissibility of scientific evidence.  [FN12]  We hold that under this standard, the focus of a trial court's inquiry should be on the reliability and relevance of the scientific evidence, and that such an inquiry requires a determination as to (1) the reliability of the scientific principles;  (2) the qualifications of the witness;  and (3) the usefulness of the testimony to the jury.   We also hold that when a trial court applies CRE 702 to determine the reliability of scientific evidence, its inquiry should be broad in nature and consider the totality of the circumstances of each specific case.   In doing so, a *79 trial court may consider a wide range of factors pertinent to the case at bar.   The factors mentioned in Daubert and by other courts may or may not be pertinent, and thus are not necessary to every CRE 702 inquiry.   In light of this liberal standard, a trial court should also apply its discretionary authority under CRE 403 to ensure that the probative value of the evidence is not substantially outweighed by unfair prejudice.   Finally, we hold that under CRE 702, a trial court must issue specific findings as it applies the CRE 702 and 403 analyses.
FN12. We decline to limit the applicability of CRE 702 to only the novel scientific evidence governed previously by Frye. Nothing in the text of the rule requires such a limitation, and our holding is consistent with that of the United States Supreme Court in Daubert, which expressly applied its holding to all scientific evidence.  Daubert,
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 509 U.S. at 593 n. 11, 113 S.Ct. 2786.
    D. Application of CRE 702 to Evidence at Issue
 Having determined that CRE 702 represents the proper standard, we now turn to the issue of whether the evidence derived from the DNA testing techniques at issue in this case is admissible under that standard.   The trial court below did not have the benefit of our ruling and instead employed a thorough Frye analysis to conclude that the evidence was inadmissible. Alternatively, the trial court applied the Daubert factors to reach the same result. [FN13]  Thus, a determination of admissibility under our new standard is required.
FN13. The trial court analyzed the evidence under the Daubert factors without any discussion of CRE 702's reliability or relevance prongs.   After a brief discussion of each Daubert factor, the trial court concluded that several of them were not met and therefore, the evidence was inadmissible under Daubert.
 Because the record in this case is sufficient for a determination of admissibility under CRE 702, we need not remand the case to the trial court.  Instead, we conclude that, under CRE 702's liberal standard for admissibility, the evidence derived from the PE kits at issue here is admissible.
 As discussed above, admissibility under CRE 702 is appropriate when (1) the scientific principles at issue are reasonably reliable, (2) the witness is qualified to opine on such principles, and (3) the testimony will be useful to the jury.   In this case, the parties do not question the qualification of the witness, nor do they dispute that the evidence will assist the jury.   Thus, our main concern is whether the PCR-based multiplex STR system from which the evidence here was derived is sufficiently reliable.
 We begin by discussing the admissibility of PCR and STR-based DNA testing, as we have not previously addressed this issue. [FN14]  The majority of courts in other jurisdictions that have considered the issue have held that DNA evidence derived from the PCR testing method satisfies the standards for admissibility under either Frye or Rule 702. [FN15]  Indeed, the National Research Council's Committee on Forensic DNA Science has concluded that the molecular technology on which PCR is *80 based is thoroughly sound, and that the results are highly reproducible when appropriate quality-control methods are followed.  Shea,
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 957 F.Supp. at 338-39.
FN14. The trial court determined, based on the evidence before it, and rulings from other jurisdictions, that DNA evidence derived from PCR-based STR testing is generally accepted under Frye and is thus admissible.   As discussed below, we agree that such evidence is admissible, but make our determination under CRE 702.
FN15. Shea,
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 957 F.Supp. at 339 (holding that because PCR is based on sound scientific methods and has been generally accepted in both forensic and non-forensic settings, it readily satisfies Rule 702's reliability requirement);  Harmon v. State,
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 908 P.2d 434, 440 (Alaska Ct.App.1995) (holding that under Frye, there seems to be little question concerning the scientific acceptance of the theory underlying PCR DNA typing), overruled on other grounds by, State v. Coon,
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 974 P.2d 386, 391 (Alaska 1999);  People v. Wright,
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 62 Cal.App.4th 31, 72 Cal.Rptr.2d 246, 250 (1998) (holding that DNA evidence derived from PCR testing was admissible under Frye );  People v. Pope,
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 284 Ill.App.3d 695, 220 Ill.Dec. 309, 672 N.E.2d 1321, 1327 (1996) (holding that PCR-based methods of DQ typing and polymarker typing for DNA identification are generally accepted under Frye );  State v. Hill,
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 257 Kan. 774, 895 P.2d 1238, 1247 (1995) (finding no error in the trial court's determination that PCR amplification evidence satisfied Frye );  State v. Moore,
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 268 Mont. 20, 885 P.2d 457, 475 (1994) (upholding trial court's finding that PCR testing is sufficiently reliable under Rule 702 for forensic purposes), overruled on other grounds by, State v. Gollehon,
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 274 Mont. 116, 906 P.2d 697, 700 (1995);  Watts v. State,
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 733 So.2d 214, 223 (Miss.1999) (holding that PCR testing produces reliable results);  State v. Dishon,

HYPERLINK "http://www.westlaw.com/Find/Default.wl?rs=++++1.0&vr=2.0&DB=162&FindType=Y&ReferencePositionType=S&SerialNum=1997047303&ReferencePosition=1086" 
 297 N.J.Super. 254, 687 A.2d 1074, 1086 (1997) (holding that PCR was reliable because it was found to be generally accepted under Frye );  People v. Morales,
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 227 A.D.2d 648, 643 N.Y.S.2d 217, 219 (1996) (holding that PCR method had gained general acceptance under Frye );  Campbell v. State,
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 910 S.W.2d 475, 478-79 (Tex.Crim.App.1995) (holding that underlying theory of PCR DNA testing is valid under Rule 702).
 [11] Similarly, as the trial court has acknowledged, the National Institute of Standards and Technology ("NIST") has determined that there are several advantages of using STRs over conventional techniques, and that the use of STRs for genetic mapping and identity testing has become widespread among DNA typing laboratories. John M. Butler & Dennis J. Reeder, Short Tandem Repeat DNA Internet Database, http://www.cstl.nist.gov/biotech/strbase/intro.htm. As a result, many courts have found that DNA evidence derived from STR-based testing is admissible either under Frye's general acceptance test or under Rule 702's reliability test. [FN16]  The wide acceptance of PCR and STR testing among scientists and courts in various jurisdictions indicates that the use of such systems in DNA analysis is reliable.   Furthermore, the evidence in the record demonstrates that unlike RFLP testing, which destroys the sample, PCR processing allows for easy replication of test results by amplifying the sample.   We are therefore convinced that DNA evidence derived from PCR-based testing, and specifically such evidence derived from the STR method is sufficiently reliable under CRE 702 to warrant admission in Colorado.  [FN17]
FN16. People v. Allen,
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 72 Cal.App.4th 1093, 85 Cal.Rptr.2d 655, 659-60 (1999) (holding that STR testing is generally accepted under Frye );  State v. Roth,
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 2000 WL 970673, at *2, 2000 Del.Super. LEXIS 219, at *5 (Del.Super.Ct. May 12, 2000) (holding that single-source STR DNA evidence is reliable under Daubert );  State v. Rokita,
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 316 Ill.App.3d 292, 300, 249 Ill.Dec. 363, 736 N.E.2d 205 (2000) (noting that STR-based testing is now generally accepted in the relevant scientific community);  Commonwealth v. Rosier,
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 425 Mass. 807, 685 N.E.2d 739, 743 (1997) (holding that PCR-based tests, including STR, are scientifically valid);  State v. Jackson,
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 255 Neb. 68, 582 N.W.2d 317, 325 (1998) (holding that the trial court correctly determined that PCR-based STR DNA testing used in that case was generally accepted).
FN17. See Brooks,
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 975 P.2d at 1114 (holding that evidence is admissible if it is reasonably reliable and will assist the trier of fact).
 [12] The evidence at issue in this case was derived from a PCR-based STR multiplex system. [FN18]  Specifically, the Profiler Plus and Cofiler kits at issue here employed a combination sixplex and nineplex system.   Having determined that PCR and STR-based testing are reliable under CRE 702, the issue before us now is whether the specific multiplex testing performed in this case is sufficiently reliable under CRE 702 to warrant admission of the evidence derived from their use.
FN18. As discussed above, multiplex systems add more than one set of PCR primers to a reaction so as to be able to amplify and run several loci simultaneously.   In contrast, monoplex systems run each STR locus separately.
 We agree with the trial court's conclusion that, in general, evidence derived from multiplex testing should be admitted.   However, we reach this conclusion by applying CRE 702, rather than Frye. In doing so, we conclude, based on the scientific evidence presented under the totality of circumstances in this case, that multiplex testing is sufficiently reliable to warrant such admission. Evidence in the record of numerous studies concerning multiplex testing, widespread dissemination of multiplex information, and popular use of multiplex systems supports our conclusion.
 According to NIST, multiplex, which involves adding more than one set of PCR primers to the reaction in order to target multiple locations, is an ideal technique for DNA typing because the probability of identical alleles in two individuals decreases with an increase in the number of polymorphic loci examined.   Butler, supra at http:// www.cstl.nist.gov/biotech/strbase/multiplx.htm.   The NIST website indicates that monoplex and multiplex STRs are used extensively in the forensic field, and the site lists over 900 published articles detailing the use of STRs in population studies, medical research and diagnosis, and in the forensic field.
 Indeed, the trial court acknowledged that one advantage to multiplexing is its ability to offer greater discrimination.   The trial court also noted that multiplexing requires less material, fewer tests and thus is ideal in the *81 forensic setting and saves time and money.   In addition, because fewer tests are required, the risk of contaminating samples is reduced.   While testing multiple loci in one test can be problematic because adding more than one set of PCR primers to a reaction may cause primers for one locus to complex with those of other loci, the reproducibility of test results under this process mitigates this risk.   Furthermore, the numerous studies concerning multiplex testing and evidence in the record of widespread dissemination of multiplex information support its reliability.
 The record indicates that the prosecution submitted fourteen studies addressing the consistency and reliability of the PE kits and their forensic use.   Because the majority of the studies were conducted in foreign countries and because they were published in a book that was not well-known, the trial court concluded that they were not sufficiently peer reviewed.   The trial court similarly dismissed a study performed in the United States by a well-respected expert in the field, and another validation study included by PE in its user's manual.   The record also indicates that information about the multiplex method had been widely disseminated through numerous poster sessions and symposia.   Although the trial court found that this failed to establish validation under strict TWGDAM guidelines and thus indicated no general acceptance under Frye, we reach a different conclusion under CRE 702.  We find that the evidence in the record of numerous studies concerning multiplex, widespread dissemination of multiplex information, and popular use of multiplex systems indicates that multiplex systems are reliable under CRE 702.
 The trial court acknowledged that triplexing, which is a form of multiplexing, is generally accepted.   However, it nonetheless held that the sixplex and nineplex systems at issue in this case were not sufficiently validated or peer reviewed, and thus evidence derived from their use was inadmissible.   We disagree.
 As a preliminary matter, we disapprove of the trial court's distinction between the sixplex and nineplex systems at issue in the present case and other multiplex systems not at issue here that have been widely accepted by the scientific community. [FN19]  Such a fine distinction is not required under CRE 702's liberal standard for admissibility.   See Daubert,
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 509 U.S. at 594, 113 S.Ct. 2786 ("The inquiry envisioned by Rule 702 is, we emphasize, a flexible one.");  Bonds,
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 12 F.3d at 565 (holding that a Rule 702 inquiry is "a flexible and more lenient test that favors the admission of any scientifically valid expert testimony").
FN19. Indeed, while concluding that only monoplex and triplex STR systems are generally accepted, the trial court noted that the NIST website provides a list of fifty-two validation studies including validations of multiplex STRs, and lists of core STR loci, including monoplex, triplex, tetraplex, quintuplex, pentaplex, and heptaplex loci.
 We also conclude that questions as to the reliability of the particular type of multiplex kit go to the weight of the evidence, rather than its admissibility.  State v. Russell,
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 125 Wash.2d 24, 882 P.2d 747, 768 (1994) (holding that general acceptance under Frye of PCR kit was not required because the kit is simply one tool for carrying out generally accepted PCR methodology);  see also Hicks,
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 103 F.3d at 848 (holding that challenges to laboratory protocols used in PCR testing do not weigh against the admissibility of PCR);  Shea,
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 957 F.Supp. at 340 (concluding that concerns about handling and quality control procedures affect the weight that should be given to evidence, rather than its admissibility).
 Finally, we are persuaded that the multiplex systems at issue in this case are sufficiently reliable by their acceptance by several other courts that have considered the issue.   Although our research reveals no appellate court decisions discussing the admissibility of DNA evidence derived from a multiplex system, the parties have submitted copies of several trial court rulings from other jurisdictions that have admitted DNA evidence derived from the very multiplex STR systems at issue here.   State v. Lynch, No. CR 98-11390 (Ariz.Super.Ct. Aug. 17, 1999) (ruling that Profiler Plus and Cofiler kits were generally accepted under Frye );  State v. Hill, No. 232982 (Cal.Super.Ct. Apr. 18, 2000) (ruling that issue as to whether *82 PE kit is generally accepted goes to weight, not admissibility and concluding that evidence derived from such kit is admissible under Frye );  State v. Bertsch, No. 94F07255 (Cal.Super.Ct. Oct. 20, 1999) (ruling that PE multiplex kits were admissible under Frye's general acceptance test);  Commonwealth v. Gaynor, No. 98-0965-0966 (Mass.Super.Ct. Apr. 13, 2000) (ruling that evidence derived from Profiler Plus and Cofiler kits was admissible under Daubert );  State v. Dishmon, No. 99047345 (Minn.Dist.Ct. Mar. 2, 2000) (ruling that evidence derived from Profiler Plus and Cofiler kits was admissible under Frye ).
 For example, a Minnesota District Court found recently in State v. Dishmon that evidence obtained using the Profiler Plus and Cofiler kits was admissible.   Dishmon, No. 99047345, slip op. at 13.   That court concluded that because PCR STR typing met the Frye test, general acceptance of the specific kits used was not required.   Id. at 8. In the alternative, the court held that evidence presented in that case indicated that the Profiler Plus and Cofiler kits were generally accepted.   Id. at 9.
 Similarly, a Massachusetts court held recently that evidence derived from the Profiler Plus and Cofiler kits was reliable under Daubert.   Gaynor, No. 98-0965-0966, slip op. at 2. That court reasoned, "Because the more recent testing consists of essentially a refinement in the STR system of analysis, which has been determined to be generally accepted in the scientific community, I find the recent test results to be reliable."   Id. The court also determined that specific concerns about the Profiler Plus and Cofiler kits themselves were issues of weight, rather than admissibility.   Id. at 5.
 We are aware of only one trial court that has found the evidence derived from the Profiler Plus and Cofiler kits to be inadmissible.   The Vermont District Court held in State v. Pfenning that evidence derived from the Profiler Plus kit was inadmissible because the kit had not been sufficiently validated or subjected to peer review under Daubert.   No 57-4-96 (Vt.Dist.Ct. Apr. 6, 2000).   Because we have determined that compliance with the Daubert factors is not determinative as to the question of admissibility, we are not persuaded by Pfenning because its analysis focuses on a particular factor under Daubert, holding that the absence of that factor defeats admissibility. See Kumho,
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 526 U.S. at 151, 119 S.Ct. 1167 (noting that, "It might not be surprising in a particular case ... that a claim made by a witness has never been the subject of peer review ....");  Heller v. Shaw Indus., Inc.,
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 167 F.3d 146, 155 (3d Cir.1999) (holding that, given the liberal thrust of the rules of evidence and the flexible nature of the Daubert inquiry, published studies on general causation are not required for admission of a medical expert's testimony).
 Thus, after considering the totality of the circumstances in this case, we conclude that the evidence derived from the PE sixplex and nineplex STR systems is admissible under CRE 702 because (1) multiplex systems are generally reliable;  (2) questions as to the reliability of a specific type of multiplex kit go to the weight of the evidence, rather than its admissibility;  and (3) the specific multiplex kits used in this case have been deemed reliable by other courts.   We also find that the probative value of the evidence derived from the kits used is not substantially outweighed by the danger of unfair prejudice, confusion of the issues, undue delay, waste of time, or needless presentation of cumulative evidence.   Therefore, the evidence at issue here meets the requirements of CRE 403 and should be admitted.   Accordingly, we make our rule to show cause absolute and order the trial court to vacate its order barring such evidence.
IV. CONCLUSION
 We hold that CRE 702, rather than Frye, is the appropriate standard for determining the admissibility of scientific evidence in Colorado.   We hold that under this standard, the focus of a trial court's inquiry should be on whether the scientific evidence is reasonably reliable and whether it will assist the trier of fact, and that such an inquiry requires a determination as to (1) the reliability of the scientific principles, (2) the qualifications of the witness, and (3) the usefulness of the testimony to the jury.   We also hold that *83 when a trial court applies CRE 702 to determine the reliability of scientific evidence, its inquiry should be broad in nature and consider the totality of the circumstances of each specific case.   In doing so, a trial court may consider a wide range of factors pertinent to the case at bar.   The factors mentioned in Daubert and by other courts may or may not be pertinent, and thus are not necessary to every CRE 702 inquiry.   In light of this liberal standard, a trial court should also apply its discretionary authority under CRE 403 to ensure that the probative value of the evidence is not substantially outweighed by unfair prejudice.   Finally, we hold that under CRE 702, a trial court must issue specific findings as it applies the CRE 702 and 403 analyses.
 Applying this standard, we hold that DNA evidence derived from PCR-based testing is admissible under CRE 702.   Similarly, we hold that evidence derived from STR systems, including STR multiplex systems, is also admissible under CRE 702.   Finally, we conclude that the evidence at issue in this case, which was derived from kits employing a combination sixplex and nineplex system, is sufficiently relevant and reliable under CRE 702 to warrant admission.  Accordingly, we make our rule to show cause absolute and we order the trial court to vacate its order barring this evidence.
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 Infants and their guardians ad litem sued pharmaceutical company to recover for limb reduction birth defects allegedly sustained as result of mothers' ingestion of antinausea drug Bendectin.   The United States District Court for the Southern District of California, 727 F.Supp. 570, granted company's motion for summary judgment, and plaintiffs appealed.   The Court of Appeals, 951 F.2d 1128, affirmed.   Plaintiffs filed petition for writ of certiorari, which was granted.   The Supreme Court, Justice Blackmun, held that:  (1) "general acceptance" is not necessary precondition to admissibility of scientific evidence under Federal Rules of Evidence, and (2) Rules assign to trial judge the task of ensuring that expert's testimony both rests on reliable foundation and is relevant to task at hand.
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 *581 Michael H. Gottesman, Washington, DC, for petitioners.
 Charles Fried, Cambridge, MA, for respondent.
 *582 Justice BLACKMUN delivered the opinion of the Court.
 In this case we are called upon to determine the standard for admitting expert scientific testimony in a federal trial.
I
 Petitioners Jason Daubert and Eric Schuller are minor children born with serious birth defects.   They and their parents sued respondent in California state court, alleging that the birth defects had been caused by the mothers' ingestion of Bendectin, a prescription antinausea drug marketed by respondent. Respondent removed the suits to federal court on diversity grounds.
 After extensive discovery, respondent moved for summary judgment, contending that Bendectin does not cause birth defects in humans and that petitioners would be unable to come forward with any admissible evidence that it does.   In support of its motion, respondent submitted an affidavit of Steven H. Lamm, physician and epidemiologist, who is a well-credentialed expert on the risks from exposure to various chemical substances. [FN1]  Doctor Lamm stated that he had reviewed all the literature on Bendectin and human birth defects--more than 30 published studies involving over 130,000 patients.   No study had found Bendectin to be a human teratogen (i.e., a substance capable of causing malformations in fetuses).   On the basis of this review, Doctor Lamm concluded that maternal use of Bendectin during the first trimester of pregnancy has not been shown to be a risk factor for human birth defects.
FN1. Doctor Lamm received his master's and doctor of medicine degrees from the University of Southern California.   He has served as a consultant in birth-defect epidemiology for the National Center for Health Statistics and has published numerous articles on the magnitude of risk from exposure to various chemical and biological substances.   App. 34-44.
 *583 Petitioners did not (and do not) contest this characterization of the published record regarding Bendectin.   Instead, they responded to respondent's motion with the testimony of eight experts of their own, each of whom also possessed impressive credentials. [FN2]  These experts had concluded that Bendectin can cause birth defects.   Their conclusions were based upon "in vitro" (test tube) and "in vivo" (live) animal studies that found a link between Bendectin and malformations;  pharmacological studies of the chemical structure of Bendectin that purported to show similarities between the structure of the drug and that of other substances known to cause birth defects;  and the "reanalysis" of previously **2792 published epidemiological (human statistical) studies.
FN2. For example, Shanna Helen Swan, who received a master's degree in biostatistics from Columbia University and a doctorate in statistics from the University of California at Berkeley, is chief of the section of the California Department of Health and Services that determines causes of birth defects and has served as a consultant to the World Health Organization, the Food and Drug Administration, and the National Institutes of Health.  Id., at 113-114, 131-132.   Stuart A. Newman, who received his bachelor's degree in chemistry from Columbia University and his master's and doctorate in chemistry from the University of Chicago, is a professor at New York Medical College and has spent over a decade studying the effect of chemicals on limb development.  Id., at 54-56.   The credentials of the others are similarly impressive.   See Id., at 61-66, 73-80, 148-153, 187-192, and Attachments 12, 20, 21, 26, 31, and 32 to Petitioners' Opposition to Summary Judgment in No. 84-2013-G(I) (SD Cal.).
 The District Court granted respondent's motion for summary judgment.   The court stated that scientific evidence is admissible only if the principle upon which it is based is " 'sufficiently established to have general acceptance in the field to which it belongs.' "  727 F.Supp. 570, 572 (S.D.Cal.1989), quoting United States v. Kilgus,
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 571 F.2d 508, 510 (CA9 1978).   The court concluded that petitioners' evidence did not meet this standard.   Given the vast body of epidemiological data concerning Bendectin, the court held, expert opinion which is not based on epidemiological evidence *584 is not admissible to establish causation.  727 F.Supp., at 575.   Thus, the animal-cell studies, live-animal studies, and chemical-structure analyses on which petitioners had relied could not raise by themselves a reasonably disputable jury issue regarding causation.  Ibid.  Petitioners' epidemiological analyses, based as they were on recalculations of data in previously published studies that had found no causal link between the drug and birth defects, were ruled to be inadmissible because they had not been published or subjected to peer review.  Ibid.
 The United States Court of Appeals for the Ninth Circuit affirmed.  951 F.2d 1128 (1991).   Citing Frye v. United States,
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 54 App.D.C. 46, 47, 293 F. 1013, 1014 (1923), the court stated that expert opinion based on a scientific technique is inadmissible unless the technique is "generally accepted" as reliable in the relevant scientific community.  951 F.2d, at 1129-1130.  The court declared that expert opinion based on a methodology that diverges "significantly from the procedures accepted by recognized authorities in the field ... cannot be shown to be 'generally accepted as a reliable technique.' "  Id.,
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 at 1130, quoting United States v. Solomon,
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 753 F.2d 1522, 1526 (CA9 1985).
 The court emphasized that other Courts of Appeals considering the risks of Bendectin had refused to admit reanalyses of epidemiological studies that had been neither published nor subjected to peer review.  951 F.2d, at 1130- 1131.   Those courts had found unpublished reanalyses "particularly problematic in light of the massive weight of the original published studies supporting [respondent's] position, all of which had undergone full scrutiny from the scientific community."  Id.,
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 at 1130.   Contending that reanalysis is generally accepted by the scientific community only when it is subjected to verification and scrutiny by others in the field, the Court of Appeals rejected petitioners' reanalyses as "unpublished, not subjected to the normal peer review process and generated solely for use in litigation."  Id.,
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 at 1131. The *585 court concluded that petitioners' evidence provided an insufficient foundation to allow admission of expert testimony that Bendectin caused their injuries and, accordingly, that petitioners could not satisfy their burden of proving causation at trial.
 We granted certiorari, 506 U.S. 914, 113 S.Ct. 320, 121 L.Ed.2d 240  (1992), in light of sharp divisions among the courts regarding the proper standard for the admission of expert testimony.   Compare, e.g., United States v. Shorter,
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 257 U.S.App.D.C. 358, 363-364, 809 F.2d 54, 59-60 (applying the "general acceptance" standard), cert. denied, 484 U.S. 817, 108 S.Ct. 71, 98 L.Ed.2d 35 (1987), with DeLuca v. Merrell Dow Pharmaceuticals, Inc., 911 F.2d 941, 955 (CA3 1990) (rejecting the "general acceptance" standard).
II
A
 In the 70 years since its formulation in the Frye case, the "general acceptance" test has been the dominant standard for determining the admissibility of novel scientific evidence at trial.   See E. Green & C. Nesson, Problems, Cases, and Materials on Evidence 649 (1983).   Although under increasing attack of late, the rule continues to be followed by a **2793 majority of courts, including the Ninth Circuit. [FN3]
FN3. For a catalog of the many cases on either side of this controversy, see P. Giannelli & E. Imwinkelried, Scientific Evidence §  1-5, pp. 10-14 (1986 and Supp.1991).
 The Frye test has its origin in a short and citation-free 1923 decision concerning the admissibility of evidence derived from a systolic blood pressure deception test, a crude precursor to the polygraph machine.   In what has become a famous (perhaps infamous) passage, the then Court of Appeals for the District of Columbia described the device and its operation and declared: 
"Just when a scientific principle or discovery crosses the line between the experimental and demonstrable stages *586 is difficult to define.  Somewhere in this twilight zone the evidential force of the principle must be recognized, and while courts will go a long way in admitting expert testimony deduced from a well-recognized scientific principle or discovery, the thing from which the deduction is made must be sufficiently established to have gained general acceptance in the particular field in which it belongs."  54 App.D.C., at 47, 293 F., at 1014 (emphasis added). 
  Because the deception test had "not yet gained such standing and scientific recognition among physiological and psychological authorities as would justify the courts in admitting expert testimony deduced from the discovery, development, and experiments thus far made," evidence of its results was ruled inadmissible.  Ibid.
 [1] The merits of the Frye test have been much debated, and scholarship on its proper scope and application is legion. [FN4]  *587 Petitioners' primary attack, however, is not on the content but on the continuing authority of the rule.   They contend that the Frye test was superseded by the adoption of the Federal Rules of Evidence. [FN5]  We agree.
FN4. See, e.g., Green, Expert Witnesses and Sufficiency of Evidence in Toxic Substances Litigation:  The Legacy of Agent Orange and Bendectin Litigation, 86 Nw.U.L.Rev. 643 (1992) (hereinafter Green); Becker & Orenstein, The Federal Rules of Evidence After Sixteen Years--the Effect of "Plain Meaning" Jurisprudence, the Need for an Advisory Committee on the Rules of Evidence, and Suggestions for Selective Revision of the Rules, 60 Geo.Wash.L.Rev. 857, 876-885 (1992);  Hanson, James Alphonzo Frye is Sixty-Five Years Old;  Should He Retire?," 16 West.St.U.L.Rev. 357 (1989);  Black, A Unified Theory of Scientific Evidence, 56 Ford.L.Rev. 595 (1988);  Imwinkelried, The "Bases" of Expert Testimony:  The Syllogistic Structure of Scientific Testimony, 67 N.C.L.Rev. 1 (1988); Proposals for a Model Rule on the Admissibility of Scientific Evidence, 26 Jurimetrics J. 235 (1986);  Giannelli, The Admissibility of Novel Scientific Evidence:  Frye v. United States, a Half-Century Later, 80 Colum.L.Rev. 1197 (1980);  The Supreme Court, 1986 Term, 101 Harv.L.Rev. 7, 119, 125-127 (1987). 
Indeed, the debates over Frye are such a well-established part of the academic landscape that a distinct term--"Frye-ologist"--has been advanced to describe those who take part.   See Behringer, Introduction, Proposals for a Model Rule on the Admissibility of Scientific Evidence, 26 Jurimetrics J. 237, 239 (1986), quoting Lacey, Scientific Evidence, 24 Jurimetrics J. 254, 264 (1984).
FN5. Like the question of Frye'
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 s merit, the dispute over its survival has divided courts and commentators.   Compare, e.g., United States v. Williams,
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 583 F.2d 1194 (CA2 1978) (Frye is superseded by the Rules of Evidence), cert. denied, 439 U.S. 1117, 99 S.Ct. 1025, 59 L.Ed.2d 77 (1979) with Christophersen v. Allied-Signal Corp.,
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 939 F.2d 1106, 1111, 1115-1116 (CA5 1991) (en banc) (
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Frye and the Rules coexist), cert. denied, 503 U.S. 912, 112 S.Ct. 1280, 117 L.Ed.2d 506 (1992), 3 J. Weinstein & M. Berger, Weinstein's Evidence ¶  702[03], pp. 702-36 to 702- 37 (1988) (hereinafter Weinstein & Berger) (
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Frye is dead), and M. Graham, Handbook of Federal Evidence §  703.2 (3d ed. 1991) (
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Frye lives).   See generally P. Giannelli & E. Imwinkelried, Scientific Evidence §  1-5, at 28-29 (citing authorities).
 [2]

HYPERLINK \l Document1zzHN_B3 
[3] We interpret the legislatively enacted Federal Rules of Evidence as we would any statute.  Beech Aircraft Corp. v. Rainey,
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 488 U.S. 153, 163, 109 S.Ct. 439, 446, 102 L.Ed.2d 445 (1988).  Rule 402 provides the baseline: 
"All relevant evidence is admissible, except as otherwise provided by the Constitution of the United States, by Act of Congress, **2794 by these rules, or by other rules prescribed by the Supreme Court pursuant to statutory authority.   Evidence which is not relevant is not admissible." 
  "Relevant evidence" is defined as that which has "any tendency to make the existence of any fact that is of consequence to the determination of the action more probable or less probable than it would be without the evidence."  Rule 401.   The Rule's basic standard of relevance thus is a liberal one.
 Frye, of course, predated the Rules by half a century.   In United States v. Abel,
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 469 U.S. 45, 105 S.Ct. 465, 83 L.Ed.2d 450 (1984), we considered the pertinence of background common law in interpreting the Rules of Evidence.   We noted that the Rules occupy the field, id.,
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 at 49, 105 S.Ct., at 467, but, quoting Professor Cleary, the Reporter, *588 explained that the common law nevertheless could serve as an aid to their application: 
" 'In principle, under the Federal Rules no common law of evidence remains. "All relevant evidence is admissible, except as otherwise provided...."   In reality, of course, the body of common law knowledge continues to exist, though in the somewhat altered form of a source of guidance in the exercise of delegated powers.' "  Id.,
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 at 51-52, 105 S.Ct., at 469. 
  We found the common-law precept at issue in the Abel case entirely consistent with Rule 402's general requirement of admissibility, and considered it unlikely that the drafters had intended to change the rule. Id.,
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 at 50-51, 105 S.Ct., at 468-469.   In Bourjaily v. United States,
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 483 U.S. 171, 107 S.Ct. 2775, 97 L.Ed.2d 144 (1987), on the other hand, the Court was unable to find a particular common-law doctrine in the Rules, and so held it superseded.
 [4] Here there is a specific Rule that speaks to the contested issue.   Rule 702, governing expert testimony, provides: 
"If scientific, technical, or other specialized knowledge will assist the trier of fact to understand the evidence or to determine a fact in issue, a witness qualified as an expert by knowledge, skill, experience, training, or education, may testify thereto in the form of an opinion or otherwise." 
  Nothing in the text of this Rule establishes "general acceptance" as an absolute prerequisite to admissibility.   Nor does respondent present any clear indication that Rule 702 or the Rules as a whole were intended to incorporate a "general acceptance" standard.   The drafting history makes no mention of Frye, and a rigid "general acceptance" requirement would be at odds with the "liberal thrust" of the Federal Rules and their "general approach of relaxing the traditional barriers to 'opinion' testimony."  Beech Aircraft Corp. v. Rainey,
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 488 U.S., at 169, 109 S.Ct., at 450 (citing Rules 701 to 705).   See also Weinstein, Rule 702 of the Federal Rules of Evidence is *589 Sound;  It Should Not Be Amended, 138 F.R.D. 631 (1991) ("The Rules were designed to depend primarily upon lawyer-adversaries and sensible triers of fact to evaluate conflicts").   Given the Rules' permissive backdrop and their inclusion of a specific rule on expert testimony that does not mention " 'general acceptance,' " the assertion that the Rules somehow assimilated Frye is unconvincing.  Frye made "general acceptance" the exclusive test for admitting expert scientific testimony.   That austere standard, absent from, and incompatible with, the Federal Rules of Evidence, should not be applied in federal trials. [FN6]
FN6. Because we hold that Frye has been superseded and base the discussion that follows on the content of the congressionally enacted Federal Rules of Evidence, we do not address petitioners' argument that application of the Frye rule in this diversity case, as the application of a judge-made rule affecting substantive rights, would violate the doctrine of Erie R. Co. v. Tompkins,
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 304 U.S. 64, 58 S.Ct. 817, 82 L.Ed. 1188 (1938).
    B
 [5]
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[6] That the Frye test was displaced by the Rules of Evidence does not mean, **2795 however, that the Rules themselves place no limits on the admissibility of purportedly scientific evidence. [FN7]  Nor is the trial judge disabled from screening such evidence.   To the contrary, under the Rules the trial judge must ensure that any and all scientific testimony or evidence admitted is not only relevant, but reliable.
FN7. THE CHIEF JUSTICE "do[es] not doubt that Rule 702 confides to the judge some gatekeeping responsibility," post, at 2800, but would neither say how it does so nor explain what that role entails.   We believe the better course is to note the nature and source of the duty.
 [7]
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[13] The primary locus of this obligation is Rule 702, which clearly contemplates some degree of regulation of the subjects and theories about which an expert may testify.  "If scientific, technical, or other specialized knowledge will assist the trier of fact to understand the evidence or to determine a fact in issue" an expert "may testify thereto."  (Emphasis added.)   The subject of an expert's testimony must *590 be "scientific ... knowledge."  [FN8]  The adjective "scientific" implies a grounding in the methods and procedures of science. Similarly, the word "knowledge" connotes more than subjective belief or unsupported speculation.   The term "applies to any body of known facts or to any body of ideas inferred from such facts or accepted as truths on good grounds."   Webster's Third New International Dictionary 1252 (1986).   Of course, it would be unreasonable to conclude that the subject of scientific testimony must be "known" to a certainty;  arguably, there are no certainties in science.   See, e.g., Brief for Nicolaas Bloembergen et al. as Amici Curiae 9 ("Indeed, scientists do not assert that they know what is immutably 'true'-- they are committed to searching for new, temporary, theories to explain, as best they can, phenomena");  Brief for American Association for the Advancement of Science et al. as Amici Curiae 7-8 ("Science is not an encyclopedic body of knowledge about the universe.   Instead, it represents a process for proposing and refining theoretical explanations about the world that are subject to further testing and refinement" (emphasis in original)).   But, in order to qualify as "scientific knowledge," an inference or assertion must be derived by the scientific method.   Proposed testimony must be supported by appropriate validation--i.e., "good grounds," based on what is known.   In short, the requirement that an expert's testimony pertain to "scientific knowledge" establishes a standard of evidentiary reliability. [FN9]
FN8. Rule 702 also applies to "technical, or other specialized knowledge."   Our discussion is limited to the scientific context because that is the nature of the expertise offered here.
FN9. We note that scientists typically distinguish between "validity" (does the principle support what it purports to show?) and "reliability" (does application of the principle produce consistent results?).   See Black, 56 Ford.L.Rev., at 599.   Although "the difference between accuracy, validity, and reliability may be such that each is distinct from the other by no more than a hen's kick," Starrs, Frye v. United States Restructured and Revitalized:  A Proposal to Amend Federal Evidence Rule 702, 26 Jurimetrics J. 249, 256 (1986), our reference here is to evidentiary reliability--that is, trustworthiness.   Cf., e.g., Advisory Committee's Notes on Fed.Rule Evid. 602, 28 U.S.C.App., p. 755 (" '[T]he rule requiring that a witness who testifies to a fact which can be perceived by the senses must have had an opportunity to observe, and must have actually observed the fact' is a 'most pervasive manifestation' of the common law insistence upon 'the most reliable sources of information' "  (citation omitted));  Advisory Committee's Notes on Art. VIII of Rules of Evidence, 28 U.S.C.App., p. 770 (hearsay exceptions will be recognized only "under circumstances supposed to furnish guarantees of trustworthiness").   In a case involving scientific evidence, evidentiary reliability will be based upon scientific validity.
 [14]
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[16] *591 Rule 702 further requires that the evidence or testimony "assist the trier of fact to understand the evidence or to determine a fact in issue."   This condition goes primarily to relevance. "Expert testimony which does not relate to any issue in the case is not relevant and, ergo, non-helpful."   3 Weinstein & Berger ¶  702[02], p. 702- 18.   See also United States v. Downing,
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 753 F.2d 1224, 1242 (CA3 1985) ("An additional consideration **2796 under Rule 702--and another aspect of relevancy--is whether expert testimony proffered in the case is sufficiently tied to the facts of the case that it will aid the jury in resolving a factual dispute").   The consideration has been aptly described by Judge Becker as one of "fit."  Ibid.  "Fit" is not always obvious, and scientific validity for one purpose is not necessarily scientific validity for other, unrelated purposes.   See Starrs, Frye v. United States Restructured and Revitalized: A Proposal to Amend Federal Evidence Rule 702, 26 Jurimetrics J. 249, 258 (1986).   The study of the phases of the moon, for example, may provide valid scientific "knowledge" about whether a certain night was dark, and if darkness is a fact in issue, the knowledge will assist the trier of fact. However (absent creditable grounds supporting such a link), evidence that the moon was full on a certain night will not assist the trier of fact in determining whether an individual was unusually likely to have behaved irrationally on that night.  Rule 702's "helpfulness" *592 standard requires a valid scientific connection to the pertinent inquiry as a precondition to admissibility.
 [17]
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[18] That these requirements are embodied in Rule 702 is not surprising.   Unlike an ordinary witness, see Rule 701, an expert is permitted wide latitude to offer opinions, including those that are not based on firsthand knowledge or observation.   See Rules 702 and 703. Presumably, this relaxation of the usual requirement of firsthand knowledge--a rule which represents "a 'most pervasive manifestation' of the common law insistence upon 'the most reliable sources of information,' " Advisory Committee's Notes on Fed.Rule Evid. 602, 28 U.S.C.App., p. 755 (citation omitted)--is premised on an assumption that the expert's opinion will have a reliable basis in the knowledge and experience of his discipline.
C
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[23] Faced with a proffer of expert scientific testimony, then, the trial judge must determine at the outset, pursuant to Rule 104(a), [FN10] whether the expert is proposing to testify to (1) scientific knowledge that (2) will assist the trier of fact to understand or determine a fact in issue. [FN11]  This entails a preliminary assessment of whether the reasoning or methodology *593 underlying the testimony is scientifically valid and of whether that reasoning or methodology properly can be applied to the facts in issue.   We are confident that federal judges possess the capacity to undertake this review.   Many factors will bear on the inquiry, and we do not presume to set out a definitive checklist or test.   But some general observations are appropriate.
FN10. Rule 104(a) provides: 
"Preliminary questions concerning the qualification of a person to be a witness, the existence of a privilege, or the admissibility of evidence shall be determined by the court, subject to the provisions of subdivision (b) [pertaining to conditional admissions].   In making its determination it is not bound by the rules of evidence except those with respect to privileges."   These matters should be established by a preponderance of proof.   See Bourjaily v. United States,
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 483 U.S. 171, 175-176, 107 S.Ct. 2775, 2778-2779, 97 L.Ed.2d 144 (1987).
FN11. Although the Frye decision itself focused exclusively on "novel" scientific techniques, we do not read the requirements of Rule 702 to apply specially or exclusively to unconventional evidence.   Of course, well-established propositions are less likely to be challenged than those that are novel, and they are more handily defended.   Indeed, theories that are so firmly established as to have attained the status of scientific law, such as the laws of thermodynamics, properly are subject to judicial notice under Federal Rule of Evidence 201.
 [24] Ordinarily, a key question to be answered in determining whether a theory or technique is scientific knowledge that will assist the trier of fact will be whether it can be (and has been) tested.  "Scientific methodology today is based on generating hypotheses and testing them to see if they can be falsified;  indeed, this methodology is what distinguishes science from other fields of human inquiry."   Green 645.   See also C. Hempel, Philosophy of Natural Science 49 (1966) **2797 ("[T]he statements constituting a scientific explanation must be capable of empirical test");  K. Popper, Conjectures and Refutations:  The Growth of Scientific Knowledge 37 (5th ed. 1989) ("[T]he criterion of the scientific status of a theory is its falsifiability, or refutability, or testability") (emphasis deleted).
 [25]
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[27] Another pertinent consideration is whether the theory or technique has been subjected to peer review and publication.   Publication (which is but one element of peer review) is not a sine qua non of admissibility;  it does not necessarily correlate with reliability, see S. Jasanoff, The Fifth Branch:  Science Advisors as Policymakers 61-76 (1990), and in some instances well-grounded but innovative theories will not have been published, see Horrobin, The Philosophical Basis of Peer Review and the Suppression of Innovation, 263 JAMA 1438 (1990).   Some propositions, moreover, are too particular, too new, or of too limited interest to be published.   But submission to the scrutiny of the scientific community is a component of "good science," in part because it increases the likelihood that substantive flaws in methodology will be detected.   See J. Ziman, Reliable Knowledge:  An Exploration *594 of the Grounds for Belief in Science 130-133 (1978); Relman & Angell, How Good Is Peer Review?, 321 New Eng.J.Med. 827 (1989). The fact of publication (or lack thereof) in a peer reviewed journal thus will be a relevant, though not dispositive, consideration in assessing the scientific validity of a particular technique or methodology on which an opinion is premised.
 [28] Additionally, in the case of a particular scientific technique, the court ordinarily should consider the known or potential rate of error, see, e.g., United States v. Smith,
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 869 F.2d 348, 353-354 (CA7 1989) (surveying studies of the error rate of spectrographic voice identification technique), and the existence and maintenance of standards controlling the technique's operation, see United States v. Williams,
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 583 F.2d 1194, 1198 (CA2 1978) (noting professional organization's standard governing spectrographic analysis), cert. denied, 439 U.S. 1117, 99 S.Ct. 1025, 59 L.Ed.2d 77 (1979).
 [29]
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[30] Finally, "general acceptance" can yet have a bearing on the inquiry.   A "reliability assessment does not require, although it does permit, explicit identification of a relevant scientific community and an express determination of a particular degree of acceptance within that community." United States v. Downing,
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 753 F.2d, at 1238.   See also 3 Weinstein & Berger ¶  702[03], pp. 702-41 to 702-42.   Widespread acceptance can be an important factor in ruling particular evidence admissible, and "a known technique which has been able to attract only minimal support within the community," Downing,
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 753 F.2d, at 1238, may properly be viewed with skepticism.
 [31]
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[33] The inquiry envisioned by Rule 702 is, we emphasize, a flexible one. [FN12]  Its overarching subject is the scientific validity *595 and thus the evidentiary relevance and reliability--of the principles that underlie a proposed submission.   The focus, of course, must be solely on principles and methodology, not on the conclusions that they generate.
FN12. A number of authorities have presented variations on the reliability approach, each with its own slightly different set of factors.   See, e.g., Downing,
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 753 F.2d, at 1238-1239 (on which our discussion draws in part);  3 Weinstein & Berger ¶  702[03], pp. 702-41 to 702-42 (on which the Downing court in turn partially relied); McCormick, Scientific Evidence:  Defining a New Approach to Admissibility, 67 Iowa L.Rev. 879, 911-912 (1982);  and Symposium on Science and the Rules of Evidence, 99 F.R.D. 187, 231 (1983) (statement by Margaret Berger).   To the extent that they focus on the reliability of evidence as ensured by the scientific validity of its underlying principles, all these versions may well have merit, although we express no opinion regarding any of their particular details.
 [34] Throughout, a judge assessing a proffer of expert scientific testimony under Rule 702 should also be mindful of other applicable rules.  Rule 703 provides that expert opinions based on otherwise inadmissible**2798 hearsay are to be admitted only if the facts or data are "of a type reasonably relied upon by experts in the particular field in forming opinions or inferences upon the subject."  Rule 706 allows the court at its discretion to procure the assistance of an expert of its own choosing.   Finally, Rule 403 permits the exclusion of relevant evidence "if its probative value is substantially outweighed by the danger of unfair prejudice, confusion of the issues, or misleading the jury...."   Judge Weinstein has explained:  "Expert evidence can be both powerful and quite misleading because of the difficulty in evaluating it.   Because of this risk, the judge in weighing possible prejudice against probative force under Rule 403 of the present rules exercises more control over experts than over lay witnesses."   Weinstein, 138 F.R.D., at 632.
III
 [35] We conclude by briefly addressing what appear to be two underlying concerns of the parties and amici in this case.   Respondent expresses apprehension that abandonment of "general acceptance" as the exclusive requirement for admission will result in a "free-for-all" in which befuddled juries are confounded by absurd and irrational pseudoscientific assertions.   *596 In this regard respondent seems to us to be overly pessimistic about the capabilities of the jury and of the adversary system generally.   Vigorous cross-examination, presentation of contrary evidence, and careful instruction on the burden of proof are the traditional and appropriate means of attacking shaky but admissible evidence.   See Rock v. Arkansas,
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 483 U.S. 44, 61, 107 S.Ct. 2704, 2714, 97 L.Ed.2d 37 (1987).   Additionally, in the event the trial court concludes that the scintilla of evidence presented supporting a position is insufficient to allow a reasonable juror to conclude that the position more likely than not is true, the court remains free to direct a judgment, Fed.Rule Civ.Proc. 50(a), and likewise to grant summary judgment, Fed.Rule Civ.Proc. 56.   Cf., e.g., Turpin v. Merrell Dow Pharmaceuticals, Inc.,
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 959 F.2d 1349 (CA6) (holding that scientific evidence that provided foundation for expert testimony, viewed in the light most favorable to plaintiffs, was not sufficient to allow a jury to find it more probable than not that defendant caused plaintiff's injury), cert. denied, 506 U.S. 826, 113 S.Ct. 84, 121 L.Ed.2d 47 (1992);  Brock v. Merrell Dow Pharmaceuticals, Inc.,
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 874 F.2d 307 (CA5 1989) (reversing judgment entered on jury verdict for plaintiffs because evidence regarding causation was insufficient), modified, 884 F.2d 166 (CA5 1989), cert. denied, 494 U.S. 1046, 110 S.Ct. 1511, 108 L.Ed.2d 646 (1990);  Green 680-681.   These conventional devices, rather than wholesale exclusion under an uncompromising "general acceptance" test, are the appropriate safeguards where the basis of scientific testimony meets the standards of Rule 702.
 [36] Petitioners and, to a greater extent, their amici exhibit a different concern.   They suggest that recognition of a screening role for the judge that allows for the exclusion of "invalid" evidence will sanction a stifling and repressive scientific orthodoxy and will be inimical to the search for truth.   See, e.g., Brief for Ronald Bayer et al. as Amici Curiae.   It is true that open debate is an essential part of both legal and scientific analyses.   Yet there are important differences between the quest for truth in the courtroom and the quest *597 for truth in the laboratory.   Scientific conclusions are subject to perpetual revision.   Law, on the other hand, must resolve disputes finally and quickly.   The scientific project is advanced by broad and wide-ranging consideration of a multitude of hypotheses, for those that are incorrect will eventually be shown to be so, and that in itself is an advance.   Conjectures that are probably wrong are of little use, however, in the project of reaching a quick, final, and binding legal judgment--often of great consequence--about a particular set of events in the past.   We recognize that, in practice, a gatekeeping role for the judge, no matter how flexible, inevitably on occasion will prevent the jury from learning of authentic **2799 insights and innovations.   That, nevertheless, is the balance that is struck by Rules of Evidence designed not for the exhaustive search for cosmic understanding but for the particularized resolution of legal disputes. [FN13]
FN13. This is not to say that judicial interpretation, as opposed to adjudicative factfinding, does not share basic characteristics of the scientific endeavor:  "The work of a judge is in one sense enduring and in another ephemeral....   In the endless process of testing and retesting, there is a constant rejection of the dross and a constant retention of whatever is pure and sound and fine."   B. Cardozo, The Nature of the Judicial Process 178, 179 (1921).
    IV
 To summarize:  "General acceptance" is not a necessary precondition to the admissibility of scientific evidence under the Federal Rules of Evidence, but the Rules of Evidence--especially Rule 702--do assign to the trial judge the task of ensuring that an expert's testimony both rests on a reliable foundation and is relevant to the task at hand.   Pertinent evidence based on scientifically valid principles will satisfy those demands.
 The inquiries of the District Court and the Court of Appeals focused almost exclusively on "general acceptance," as gauged by publication and the decisions of other courts.   Accordingly, *598 the judgment of the Court of Appeals is vacated, and the case is remanded for further proceedings consistent with this opinion.
 It is so ordered.
 Chief Justice REHNQUIST, with whom Justice STEVENS joins, concurring in part and dissenting in part.
 The petition for certiorari in this case presents two questions:  first, whether the rule of Frye v. United States,

HYPERLINK "http://www.westlaw.com/Find/Default.wl?rs=++++1.0&vr=2.0&DB=348&FindType=Y&SerialNum=1924122438" 
 54 App.D.C. 46, 293 F. 1013 (1923), remains good law after the enactment of the Federal Rules of Evidence;  and second, if Frye remains valid, whether it requires expert scientific testimony to have been subjected to a peer review process in order to be admissible.   The Court concludes, correctly in my view, that the Frye rule did not survive the enactment of the Federal Rules of Evidence, and I therefore join Parts I and II-A of its opinion.   The second question presented in the petition for certiorari necessarily is mooted by this holding, but the Court nonetheless proceeds to construe Rules 702 and 703 very much in the abstract, and then offers some "general observations."  Ante, at 2796.
 "General observations" by this Court customarily carry great weight with lower federal courts, but the ones offered here suffer from the flaw common to most such observations--they are not applied to deciding whether particular testimony was or was not admissible, and therefore they tend to be not only general, but vague and abstract.   This is particularly unfortunate in a case such as this, where the ultimate legal question depends on an appreciation of one or more bodies of knowledge not judicially noticeable, and subject to different interpretations in the briefs of the parties and their amici. Twenty-two amicus briefs have been filed in the case, and indeed the Court's opinion contains no fewer than 37 citations to amicus briefs and other secondary sources.
 *599 The various briefs filed in this case are markedly different from typical briefs, in that large parts of them do not deal with decided cases or statutory language--the sort of material we customarily interpret.   Instead, they deal with definitions of scientific knowledge, scientific method, scientific validity, and peer review--in short, matters far afield from the expertise of judges.   This is not to say that such materials are not useful or even necessary in deciding how Rule 703 should be applied;  but it is to say that the unusual subject matter should cause us to proceed with great caution in deciding more than we have to, because our reach can so easily exceed our grasp.
 But even if it were desirable to make "general observations" not necessary to decide **2800 the questions presented, I cannot subscribe to some of the observations made by the Court.   In Part II-B, the Court concludes that reliability and relevancy are the touchstones of the admissibility of expert testimony.  Ante, at 2794-95.  Federal Rule of Evidence 402 provides, as the Court points out, that "[e]vidence which is not relevant is not admissible."   But there is no similar reference in the Rule to "reliability." The Court constructs its argument by parsing the language "[i]f scientific, technical, or other specialized knowledge will assist the trier of fact to understand the evidence or to determine a fact in issue, ... an expert ... may testify thereto...."  Fed.Rule Evid. 702.   It stresses that the subject of the expert's testimony must be "scientific ... knowledge," and points out that "scientific" "implies a grounding in the methods and procedures of science" and that the word "knowledge" "connotes more than subjective belief or unsupported speculation."  Ante, at 2794-95.   From this it concludes that "scientific knowledge" must be "derived by the scientific method."  Ante, at 2795. Proposed testimony, we are told, must be supported by "appropriate validation."  Ante, at 2795.   Indeed, in footnote 9, the Court decides that "[i]n a case involving scientific evidence, evidentiaryreliability*600 will be based upon scientific validity."  Ante, at 2795, n. 9 (emphasis in original).
 Questions arise simply from reading this part of the Court's opinion, and countless more questions will surely arise when hundreds of district judges try to apply its teaching to particular offers of expert testimony.   Does all of this dicta apply to an expert seeking to testify on the basis of "technical or other specialized knowledge"--the other types of expert knowledge to which Rule 702 applies--or are the "general observations" limited only to "scientific knowledge"?   What is the difference between scientific knowledge and technical knowledge;  does Rule 702 actually contemplate that the phrase "scientific, technical, or other specialized knowledge" be broken down into numerous subspecies of expertise, or did its authors simply pick general descriptive language covering the sort of expert testimony which courts have customarily received?   The Court speaks of its confidence that federal judges can make a "preliminary assessment of whether the reasoning or methodology underlying the testimony is scientifically valid and of whether that reasoning or methodology properly can be applied to the facts in issue."  Ante, at 2796.   The Court then states that a "key question" to be answered in deciding whether something is "scientific knowledge" "will be whether it can be (and has been) tested."  Ante, at 2796.   Following this sentence are three quotations from treatises, which not only speak of empirical testing, but one of which states that the " 'criterion of the scientific status of a theory is its falsifiability, or refutability, or testability,' "  Ante, at 2796-97.
 I defer to no one in my confidence in federal judges;  but I am at a loss to know what is meant when it is said that the scientific status of a theory depends on its "falsifiability," and I suspect some of them will be, too.
 I do not doubt that Rule 702 confides to the judge some gatekeeping responsibility in deciding questions of the admissibility of proffered expert testimony.   But I do not think *601 it imposes on them either the obligation or the authority to become amateur scientists in order to perform that role.   I think the Court would be far better advised in this case to decide only the questions presented, and to leave the further development of this important area of the law to future cases.
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