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OPINIONS-EXPERT TESTIMONY Rule 701 

ARTICLE VII. OPINIONS AND EXPERT TESTIMONY 

Rule 701. Opinion Testimony by Lay Wit
nesses 

If the witness is not testifying as an expert, the 
witness' testimony in the form of opinions or infer
ences is limited to those opinions or inferences which 
are (a) rationally based on the perception of the 
witness, (b) helpful to a clear understanding of the 
witness' testimony . or the determination of a fact in 
issue, and (c) not based on scientific, technical, or 
other specialized knowledge within the scope of Rule 
702. 
(Pub.L. 93-595, § 1, Jan. 2, 1975, 88 Stat.1937; Mar. 2, 1987, 
eff. Oct. l, 1987; Apr. 17,2000, eff. Dec. 1, 2000.) 

ADVISORY COMMITTEE NOTES 

1972 Proposed Rules 

The rule retains the traditional objective of putting the 
trier of fact in possession of an accurate reproduction of the 
event. 

Limitation (a) is the familiar requirement of first-hand 
knowledge or observation. 

Limitation (b) is phrased in terms of requiring testimony 
to be helpful in resolving issues. Witnesses often find diffi
culty in expressing themselves in language which is not that 
of an opinion or conclusion. While the courts have made 
concessions in ceJ:tain recurring situations, necessity as a 
standard for permitting opinions and conclusions has proved 
too elusive and too unadaptable to particular situations for 
purposes of satisfactory judicial administration. McCormick 
§ 11. Moreover, the practical impossibility of determining 
by rule what is a "fact,'' demonstrated by a century of 
litigation of the question of what is a fact for purposes of 
pleading under the Field Code, extends into evidence also. 7 
Wigmore § 1919. The rule assumes that the natural charac
teristics of the adversary system will generally lead to an 
acceptable result, since the detailed account carries more 
conviction than the broad assertion, and a lawyer can be 
expected to display his witness to the best advantage. If he 
fails to do so, cross-examination and argument will point up 
the weakness. See Ladd, Expert Testimony, 5 Vand.L.Rev. 
414, 415--417 (1952). If, despite these considerations, at
tempts are made to introduce meaningless assertions which 
amount to little more than choosing up sides, exclusion for 
lack of helpfulness is called for by the rule. 

The language of the rule is substantially that of Uniform 
Rule 56(1). Similar provisions are California Evidence Code 
§ 800; Kansas Code of Civil Procedure § 60-456(a); New 
.Jersey Evidence Rule 56(1). 

1987 Amendments 

The amendments are technicaL No substantive change is 
intended. 

2000 Amendments 

Rule 701 has been amended to eliminate the risk that the 
reliability requirements set forth in Rule 702 will be evaded 
through the simple expedient of proffering an expert in lay 

witness clothing. Under the amendment, a witness' testimony 
must be scrutinized under the rules regulating expert opinion 
to the extent that the witness is providing testimony based 
on scientific, technical, or other specialized knowledge within 
the scope of Rule 702. See generally Asplundh Mfg. Div. v. 
Benton Harbor Eng'g, 57 F.3d 1190 (3d Cir. 1995). By 
channeling testimony that is actually expert testimony to 
Rule 702, the amendment also ensures that a party will not 
evade the expert witness disclosure requirements set forth in 
Fed.R.Civ.P. 26 and Fed.R.Crim.P. 16 by simply calling an 
expert witness in the guise of a layperson. See Joseph, 
Emerging Expert lsS'ues Under the 199$ Disclos'u:re Amend
ments to the Federal Rules of Civil Procedure, 164 F.R.D. 
97, 108 (1996) (noting that "there is no good reason to allow 
what is essentially surprise expert testimony." and that "the 
Court should be vigilant to preclude manipulative conduct 
designed to thwart the expert disclosure and discovery pro
cess") See also United States v. Figue-roa-Lopez, 125 F.3d 
1241, 1246 (9th Cir. 1997) (law enforcement agents testifying 
that the defendant's conduct was consistent vvith that of a 
drug trafficker could not testify as lay witnesses; to permit 
such testimony under Rule 701 "subverts the requirements of 
Federal Rule of Criminal Procedure 16(a)(l)(E)"). 

The amendment does not distinguish between e.:'lpert and 
lay witnesses, but rather between expert and lay testirnony. 
Certainly it is possible for the same witness to provide both 
lay and expert testimony in a single case. See, e.g, United 
States 1!. Figu,eroa-Lopez, 125 F.3d 1241, 1246 (9th Ci.r. 1997) 
(law enforcement agents could testify that the defendant was 
acting suspiciously, without being qualified as experts; how
ever, the rules on experts were applicable where the agents 
testified on the basis of extensive experience that the defen
dant was using code words to refer to drug quantities and 
prices). The amendment makes clear that any part of a 
witness' testimony that is based upon scientific, technical, or 
other specialized knowledge within the scope of Rule 702 is 
governed by the standards of Rule 702 and the correspond
ing disclosure requirements of the Civil and Criminal Rules. 

The amendment is not intended to affect the "prototypical 
example[s) of the type of evidence contemplated by the 
adoption of Rule 701 relat[ing] to the appearance of persons 
or things, identity, the manner of conduct, competency of a 
person, degrees of light or darkness, sound, size, weight, 
distance, and an endless number of items that cannot be 
described factually in words apart from inferences." As
plundh Mfg. Dit•. v. Benton Ha.rbm· Eng' g, 57 F.3d 1190, 
1196 (3d Cir. 1995). 

For example, most courts have permitted the owner or 
officer of a business to testify to the value or projected 
profits of the business, without the necessity of qualifying the 
witness as an accountant, appraiser, or similar expert. See, 
e.g., Lightning Lube, Inc. v. Witco Corp. 4 F.3d 1153 (3d Cir. 
1993) (no abuse of discretion in permitting the plaintiffs 
owner to give lay opinion testimony as to damages, as it was 
based on his knowledge and participation in the day-to-day 
affairs of the business). Such opinion testimony is admitted 
not because of experience, training or specialized knowledge 
within the realm of an expert, but because of the particular
ized knowledge that the witness has by virtue of his or her 
position in the business. The anJendment does not purport to 
change this analysis. Similarly, courts have permitted lay 
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Rule 701 RULES OF EVIDENCE 

witnesses to testify that a substance appeared to be a 
narcotic, so long as a foundation of familiarity with the 
substance is established. See, e.g., United States v. West
brook, 896 F.2d 330 (8th Cir. 1990) (two lay witnesses who 
were heavy amphetamine users were properly permitted to 
testify that a substance was amphetamine; but it was error to 
permit another witness to make such an identification where 
she had no experience with amphetamines). Such testimony 
is not based on specialized knowledge within the scope of 
Rule 702, but rather is based upon a layperson's personal 
knowledge. If, however, that witness were to describe how a 
narcotic was manufactured, or to describe the intricate work
ings of a narcotic distribution network, then the witr:ess 
would have to qualify as an expert under Rule 702. Umted 
States v . Pigueroa-Lopez, su,pm. 

The amendment incorporates the distinctions set forth in 
State v. Brown, 836 S.W.2d 530, 549 (1992), a case involving 
former Tennessee Rule of Evidence 701, a rule that preclud
ed lay witness testimony based on "special knowledge." In 
Br-aum, the court declared that the distinction between lay 
and expert witness testimony is that lay testimony "results 
from a process of reasoning familiar in everyday life," while 
expert testimony "results from a process of reasoning which 
can be mastered only by specialists in the field." The court in 
Braum noted that a lay witness with experience could testify 
that a substance appeared to be blood, but that a witness 
would have to qualify as an expert before he could testify 
that bruising around the eyes is indicative of skull trauma. 
That is the kind of distinction made by the amendment to 
this Rule. 
GAP Report-Proposed Amendment to Rule 701 

The Committee made the following changes to the publish
ed draJt of the proposed amendment to Evidence Rule 701: 

1. The words ''within the scope of Rule 702" were 
added at the end of the proposed amendment, to empha
size that the Rule does not require witnesses to qualify as 
experts unless their testimony is of the type traditio~ally 
considered within the purview of Rule 702. The Committee 
Note was amended to accord with this textual change. 

2. The Committee Note was revised to provide further 
examples of the ldnd of testimony that could and could not 
be proffered under the limitation imposed by the proposed 
amendment. 

Rule 702. Testimony by Experts 
If scientific, technical, or other specialized knowl

edge 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 fon:n 
of an opinion or otherwise, if (1) the testrm~ny 1s 
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. 
(Pub.L. 93-595, § 1, Jan. 2, 1975, 88 Stat. 1937; Apr. 17, 
2000, eff. Dec. 1, 2000.) 

ADVISORY COMMITTEE NOTES 
1972 Proposed Rules 

An intelligent evaluation of facts is often difficult or impos
sible without the application of some scientific, technical, or 

other specialized knowledge. The most common source of 
this knowledge is the expert witness, although there are 
other techniques for supplying it. 

Most of the literature assumes that eJ..1>erts testify only in 
the form of opinions. The assumption is logically unfounded. 
The rule accordingly recognizes that an expert on the stand 
may give a dissertation or exposition of scientific or other 
principles relevant to the case, leaving the trier of fact to 
apply them to the facts. Since much of the criticism of 
expert testimony has centered upon the hypothetical ques
tion, it seems wise to recognize that opinions are not indis
pensable and to encourage the use of expert testimony in 
non-opinion form when counsel believes the trier can itself 
draw the requisite inference. The use of opinions is not 
abolished by the rule, however. It will continue to be 
permissible for the experts to take the further step of 
suggesting the inference which should be drawn from apply
ing the specialized knowledge to the facts. See Rules 703 to 
705. 

Whether the situation is a proper one for the use of expert 
testimony is to be determined on the basis of assisting the 
trier. "There is no more certain test for determining when 
experts may be used than the common sense inquiry whether 
the untrained layman would be qualified to determine intelli
gently and to the best possible degree the particular issue 
without enlightenment from those having a specialized un
derstanding of the subject involved in the dispute." Ladd, 
Expert Testimony, 5 Vand.L.Rev. 414, 418 (1952). When 
opinions are excluded, it is because they are unhelpful and 
therefore superfluous and a waste of time. 7 Wigmore 
§ 1918. 

The rule is broadly phrased. The fields of knowledge 
which may be drawn upon are not limited merely to the 
"scientific" and "technical" but extend to all "specialized" 
knowledge. Similarly, the expert is viewed, not in a narrow 
sense, but as a person qualilied by "knowledge, skill, experi
ence, training or education." Thus within the scope of the 
rule are not only experts in the strictest sense of the word, 
e.g., physicians, physicists, and architects, but also the large 
group sometimes called "skilled" witnesses, such as bankers 
or landowners testifying to land values. 

2000 Amendments 
Rule 702 has been amended in response to Dauben v. 

Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579 (1993), and 
to the many cases applying Daubmi, including K~t.mho Tir·e 
Co. v. Carmichael, 119 S.Ct. 1167 (1999). In Daubert the 
Court charged trial judges with the responsibility of acting 
as gatekeepers to exclude unreliable expert testimony, ~nd 
the Court in Kumho clarified that this gatekeeper function 
applies to all expert testimony, not just testimony based in 
science. See also Kurnho, 119 S.Ct. at 1178 (citing the 
Committee Note to the proposed amendment to Rule 702, 
which had been released for public comment before the date 
of the Kurnho decision). The amendment affirms the trial 
court's role as gatekeeper and provides some genera~ s~~n
dards that the trial court must use to assess the reliability 
and helpfulness of proffered expert testimony. Consistently 
with Kurnho, the Rule as amended provides that all types of 
expert testimony present questions of admissibility for the 
trial court in deciding whether the evidence is reliable and 
helpful. Consequently, the admissibility of all expert testimo
ny is governed by the principles of Rule 104(a). Under that 
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OPINIONS-EXPERT TESTIMONY Rule 702 

Rule, the proponent has the burden of establishing that the 
pertinent admis_sibility requireme~~ are met ?Y a preponder
ance of the eVIdence. See BCYUrya~l~y v. Umted States, 483 
u.s. 171 (1987). 

Dmtbe7i set forth a non-exclusive checklist for trial courts 
to use in assessing the reliability of scientific expert testimo
ny. The specific factors explicated by the Daubert Court are 
(1) whether the expert's technique or theory can be or has 
been tested-that is, whether the expert's theory can be 
challenged in some objective sense, or whether it is instead 
simply a subjective, conclusory approach that cannot reason
ably be assessed for reliability; (2) whether the technique or 
theory has been subject to peer·review and publication; (3) 
the known or potential rate of error of the technique or 
theory when applied; (4) the existence and maintenance of 
standards and controls; and (5) whether the technique or 
theory has been generally accepted in the scientific communi
ty. The Court in Kumho held that these factors might also be 
applicable in assessing the reliability of non-scientific expert 
testimony, depending upon "the particular circumstances of 
the particular case at issue." 119 S.Ct. at 1175. 

No attempt has been made to "codify" these specific 
factors. Daube1-t itself emphasized that the factors were 
neither exclusive nor dispositive. Other cases have recognized 
that not all of the specific Daube1-t factors can apply to every 
type of expert testimony. In addition to Kumho, 119 S.Ct. at 
1175, see Tyus v. Urban Search Management, 102 F.3d 256 
(7th Cir. 1996) (noting that the factors mentioned by the 
Court in Daube·rt do not neatly apply to expert testimony 
from a sociologist). See also Ka.nnankeril v. Tenninix Int'~ 
Inc., 128 F.3d 802, 809 (3d Cir. 1997) ( holding that lack of 
peer review or publication was not dispositive where the 
expert's opinion was supported by "widely aecepted scientific 
knowledge"). The standards set forth in the amendment are 
broad enough to require consideration of any or aU of the 
specific Daubert factors where appropriate. 

Courts both before and after Da:u,ber1, have found other 
factors relevant in determining whether expert testimony is 
sufficiently reliable to be considered by the trier of fact. 
These factors include: 

(1) VVbether experts are "proposing to testify about 
matters growing naturally and directly out of research 
they have conducted ipdependent of the litigation, or 
whether they have developed their opinions expressly for 
purposes of testifying." Daubert v. Merrell Dow Pharma
ceu.Ucals, Inc., 43 F.3d 1311, 1317 (9th Cir. 1995). 

(2) VVbet.her the expert has unjustifiably extrapolated 
fi·om an aecepted premise to an unfounded conclusion. See 
General Elec. Co. v. Joiner, 522 U.S. 136, 146 (1997) 
(noting that in some cases a trial court "may conclude that 
there is simply too great an analytical gap between the 
data and the opinion proffered"). 

(3) Whether the expert has adequately accounted for 
obvious alternative explanations. See Claar v. Burlington 
N.R.R., 29 F.3d 499 ( 9th Cir. 1994) (testimony excluded 
where the expert failed to consider other obvious causes 
for the plaintiffs condition). Compare Am.b1·osini v. Labar
raq·ue, 101 F.3d 129 (D.C. Cir. 1996) (the possibility of 
some uneliminated causes presents a question of weight, so 
long as the most obvious causes have been considered and 
reasonably ruled out by the expert). 

(4) VVbether the expert "is being as careful as he would 
be in his regular professional work outside his paid litiga-

tion consulting." Sheehan v. Daily Racing Form, Inc., 104 
F.3d 940, 942 (7th Cir. 1997). See Kumho Tire Co. v. 
Carmichael, 119 S.Ct. 1167, 1176 (1999) (Daube1-t requires 
the trial court to assure itself that the expert "employs in 
the courtroom the same level of intellectual rigor that 
characterizes the practice of an expert in the relevant 
field"). 

(5) VVbether the field of expertise claimed by the expert 
is known to reach reliable results for the type of opinion 
the expert would give. See Kumho Tire Co. v. Carmichael, 
119 S.Ct.1167, 1175 (1999) (Daubert's general acceptance 
factor does not "help show that an expert's testimony is 
reliable where the discipline itself lacks reliability, as for 
example, do theories grounded in any so-called generally 
accepted principles of astrology or necromancy."), Moor·e v. 
Ashland Chemical, Inc., 151 F.3d 269 (5th Cir. 1998) (en 
bane) (clinical doctor was properly precluded from testify
ing to the toxicological cause of the plaintiffs respiratory 
problem, where the opinion was not sufficiently grounded 
in scientific methodology); Sterling v. Velsicol Che1r1. Corp., 
855 F.2d 1188 (6th Cir. 1988) (rejecting testimony based on 
"clinical ecology" as unfounded and unreliable). 
All of these factors remain relevant to the determination of 

the reliability of expert testimony under the Rule as amend
ed. Other factors may also be relevant. See Kumho, 119 S.Ct. 
1167, 1176 ("[W]e conclude that the trial judge must have 
considerable leeway in deciding in a particular case how to go 
about determining whether particular expert testimony is 
reliable."). Yet no single factor is necessarily dispositive of 
the reliability of a particular expert's testimony. See, e.g., 
Heller ·v. Shaw Ind~tst1·ies, Inc., 167 F.3d 146, 155 (3d Cir. 
1999) ("not only must each stage of the expert's testimony be 
reliable, but each stage must be evaluated practically and 
flexibly without bright-line exclusionary (or inclusionary) 
rules."); Da~~bert ·v. Men·ell Dow Pha.rmaceu.ticals, Inc., 43 
F.3d 1311, 1317, n.5 (9th Cir. 1995) (noting that some expert 
disciplines "have the courtroom as a principal theatre of 
operations" and as to these disciplines "the fact that the 
expert has developed an expertise principally for purposes of 
litigation will obviously not be a substantial consideration."). 

A review of the caselaw after Da.ubert shows that the 
rejection of expert testimony is the exception rather than the 
rule. Daubert did not work a "seachange over federal evi
dence law," and "the trial court's role as gatekeeper is not 
intended to serve as a replacement for the adversary sys
tem." United States v. 11,..38 Acres of Land Situated in 
Lefl01"e County, Mississippi, 80 F.3d 1074, 1078 (5th Cir. 
1996). As the Court in Da·ubert stated: "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 evi
dence." 509 U.S. at 595. Likewise, this amendment is not 
intended to provide an excuse for an automatic challenge to 
the testimony of every expert. See Ku.mho Tire Co. v . 
Carmichael, 119 S.Ct.l167, 1176 (1999) (noting that the trial 
judge has the discretion "both to avoid unnecessary 'reliabili
ty' proceedings in ordinary cases where the reliability of an 
expe1t's methods is properly taken for granted, and to 
require appropriate proceedings in the less usual or more 
complex cases where cause for questioning the eA-pert's relia
bility arises."). 

When a trial court, applying this amendment, rules that an 
expert's testimony is reliable, this does not necessarily mean 
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Rule 702 RULES OF EVIDENCE 

that contradictory expert testimony is unreliable. The 
amendment is broad enough to permit testimony that is the 
product of competing principles or methods in the same field 
of expertise. See, e.g., Heller v. Shaw Industries, Inc., 167 
F.3d 146, 160 (3d Cir. 1999) (expert testimony cannot be 
excluded simply because the expert uses one test rather than 
another, when both tests are accepted in the field and both 
reach reliable results). As the court stated in In re Paoli 
R.R. Yard PCB Litigation, 35 F.3d 717, 744 (3d Cir. 1994), 
proponents "do not have to demonstrate to the judge by a 
preponderance of the evidence that the assessments of their 
experts are correct, they only have to demonstrate by a 
preponderance of evidence that their opinions are reli
able. . . . The evidentiary requirement of reliability is lower 
than the merits standard of correctness." See also Da~tbert v. 
Merrell Dow Pharrnaceutica.ls, Inc., 43 F.3d 1311, 1318 (9th 
Cir. 1995) (scientific experts might be permitted to testify if 
they could show that the methods they used were also 
employed by "a recognized minority of scientists in their 
field."); R-uiz-Troche v. Pepsi Cola, 161 F.3d 77, 85 (1st Cir. 
1998) ("Daubert neither requires nor empowers trial courts 
to determine which of several competing scientific theories 
has the best provenance."). 

The Court in Daubert declared that the "focus, of course, 
must be solely on principles and methodology, not on the 
conclusions they generate." 509 U.S. at 595. Yet as the Court 
later recognized, "conclusions and methodology are not en
tirely distinct from one another." General Elec. Co. v. Jo·i.ner, 
522 U.S. 136, 146 (1997). Under the amendment, as under 
Dmtbe1t, when an expert purports to apply principles and 
methods in accordance with professional standards, and yet 
reaches a conclusion that other experts in the field would not 
reach, the trial court may fairly suspect that the principles 
and methods have not been faithfully applied. See L~Lst v. 
Mer·rell Dow Phar-rnaceut,icals, Inc., 89 F.3d 594, 598 (9th 
Cir. 1996). The amendment spec:ifically provides that the trial 
court must scrutinize not only the principles and methods 
used by the expert, but also whether those principles and 
methods have been properly applied to the facts of the case. 
As the court noted in In re Paol-i R.R. Yo:rd PCB Litig., 35 
F.3d 717, 745 (3d Cir. 1994), "any step that renders the 
analysis unreliable . . . renders the expert's testimony inad
missible. This is true whethe·r the step completely changes a 
rel·iable methodology o·r rne·rely misappl·ies that methodolo
gy." 

If the expert purports to apply principles and methods to 
the facts of the case, it is important that this application be 
conducted reliably. Yet it might also be important in some 
cases for an expert to educate the factfinder about general 
principles, without ever attempting to apply these principles 
to the specific facts of the case. For example, experts might 
instruct the factfinder on the principles of thermodynamics, 
or bloodclotting, or on how financial markets respond to 
corporate reports, without ever knowing about or trying to 
tie their testimony into the facts of the case. The amendment 
does not alter the venerable practice of using expert testimo
ny to educate the factfmder on general principles. For this 
kind of generalized testimony, Rule 702 simply requires that: 
(1) the expert be qualified; (2) the testimony address a 
subject matter on which the factfinder can be assisted by an 
expert; (3) the testimony be reliable; and (4) the testimony 
"fit" the facts of the case. 

As stated earlier, the amendment does not distinguish 
between scientific and other forms of expert testimony. 'rhe 
trial court's gatekeeping function applies to testimony by any 
expert. See Kumho Tire Co. v. Carmichael, 119 S.Ct. 1167, 
1171 (1999) ("We conclude that Daube·rt's general holding
setting forth the trial judge's general 'gatekeeping' obli
gation-applies not only to testimony based on 'scientific' 
knowledge, but also to testimony based on 'technical' and 
'other specialized' knowledge."). While the relevant factors 
for determining reliability will vary from expertise to exper
tise, the amendment rejects the premise that an expert's 
testimony should be treated more permissively simply be
cause it is outside the realm of science. An opinion from an 
expert who is not a scientist should receive the same degTee 
of scrutiny for reliability as an opinion from an expert who 
purports to be a scientist. See Watkins ·v. Telwrnith, Inc., 121 
F .3d 984, 991 (5th Cir. 1997) ("[I]t seems exactly backwards 
that experts who purport to rely on general engineering 
principles and practical experience might escape screening 
by the district court simply by stating that their conclusions 
were not reached by any particular method or technique."). 
Some types of expert testimony will be more objectively 
verifiable, and subject to the expectations of falsifiability, 
peer review, and publication, than others. Some types of 
expert testimony vvill not rely on anything like a scientific 
method, and so will have to be evaluated by reference to 
other standard principles attendant to the particular area of 
expertise. The trial judge in all cases of proffered expert 
testimony must find that it is properly grounded, well
reasoned, and not speculative before it can be admitted. The 
expert's testimony must be grounded in an accepted body of 
learning or experience in the expert's field, and the expert 
must explain how the conclusion is so grounded. See, e.g., 
American College of Trial Lawyers, Standa-rds and Proce
dures for Detenn'ining the Achn'i.~s·ibility of Bxpe·rt Testirno
ny after Daubert, 157 F.R.D .. 571, 579 (1994) ("[W] hether the 
te.>tinwny concerns economic pri:nC'iples, acco·unt·ing .~tan
da.rds, prope·rty valuation or other· ·non-8cient~fic su.bjects, ·it 
sho•u.ld be eva.htated IYy reference to the 'knowledge o:nd 
experience' of that part·icular field.'). 

The amendment requires that the testimony must be the 
product of reliable principles and methods that are reliably 
applied to the facts of the case. While the terms "principles" 
and "methods" may convey a certain impression when ap
plied to scientific knowledge, they remain relevant when 
applied to testimony based on technical or other specialized 
knowledge. For example, when a law enforcement agent 
testifies regarding the use of code words in a drug transac
tion, the principle used by the agent is that participants in 
such transactions regularly use code words to conceal the 
nature of their activities. The method used by the agent is 
the application of extensive experience to analyze the mean
ing of the conversations. So long as the principles and 
methods are reliable and applied reliably to the facts of the 
case, this type of testimony shoUld be admitted. 

Nothing in this amendment is intended to suggest that 
experience alone-or experience in conjunction with other 
knowledge, skill, training or education-may not provide a 
sufficient foundation for expert testimony. To the contrary, 
the text of Rule 702 expressly contemplates that an expert 
may be qualified on the basis of experience. In certain fields, 
experience is the predominant, if not sole, basis for a great 
deal of reliable expert testimony. See, e.g., United Sta~es ·~· 
Jones, 107 F.3d 1147 (6th Cir. 1997) (no abuse of discretiOn m 
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admitting the testimony of a handwriting examiner who had 
years of practical experience and extensive training, and who 
explained his methodology in detail); Tassin v. Sea1·s Roe
b~i,Ck, 946 F.Supp. 1241, 1248 (M.D.La. 1996) (design engi
neer's testimony can be admissible when the expert's opin
ions "are based on facts, a reasonable investigation, and 
traditional technicaVmechanical expertise, and he provides a 
reasonable link between the information and procedures he 
uses and the conclusions he reaches"). See also Kumho Tire 
Co. v. Carmichael, 119 S.Ct. 1167, 1178 (1999) (stating that 
"no one denies that an expert might draw a conclusion from a 
set o~, observations based on extensive and specialized experi
ence. ). 

If the witness is relying solely or primarily on experience, 
then the witness must explain how that experience leads to 
the conclusion reached, why that experience is a sufficient 
basis for the opinion, and how that experience is reliably 
applied to the facts. The trial court's gatekeeping function 
requires more than simply "taking the expert's word for it." 
See Daubert 11. Merrell Dow Pharma.ceut-icals, Inc., 43 F.3d 
1311, 1319 (9th Cir. 1995) ("We've been presented with only 
the e:\1Jerts' qualifications, their conclusions and their assur
ances of reliability. Under Daubert, that's not enough."). The 
more subjective and controversial the expert's inquiry, the 
more likely the testimony should be excluded as unreliable. 
See O'Conner v. Commonwealth Ed·ison Co., 13 F.3d 1090 
(7th Cir. 1994) (expert testimony based on a completely 
subjective methodology held properly excluded). See also 
Kwmho Tire Co. v. Ca1'lnichael, 119 S.Ct . 1167, 1176 (1999) 
("[I]t will at times be useful to ask even of a witness whose 
expertise is based purely on experience, say, a perfume 
tester able to distinguish among 140 odors at a sniff, whether 
his preparation is of a kind that others in the field would 
recognize as acceptable."). 

Subpart (1) of Rule 702 calls for a quantitative rather than 
qualitative analysis. The amendment requires that expert 
testimony be based on sufficient underlying "facts or data." 
The term "data" is intended to encompass the reliable opin
ions of other experts. See the original Advisory Committee 
Note to Rule 703. The language "facts or data" is broad 
enough to allow an expert to rely on hypothetical facts that 
are supported by the evidence. I d. 

When facts are in dispute, experts sometimes reach differ
ent conclusions based on competing versions of the facts. The 
emphasis in the amendment on " sufficient facts or data" is 
not intended to authorize a trial court to exclude an expert's 
testimony on the ground that the court believes one version 
of the facts and not the other. 

There has been some confusion over the relationship be
tween Rules 702 and 703. The amendment makes clear that 
the sufficiency of the basis of an expert' s testimony is to be 
decided under Rule 702. Rule 702 sets forth the overarching 
requh·ement of reliability, and an analysis of the sufficiency 
of the expert's basis cannot be divorced from the ultimate 
reliability of the expert's opinion. In contrast, the "reason
able reliance" requirement of Rule 703 is a relatively narrow 
inquiry. When an expert relies on inadmissible information, 
Rule 703 requires the trial court to determine whether that 
information is of a type reasonably relied on by other experts 
in the field. If so, the expert can rely on the information in 
reaching an opinion. However, the question whether the 
expert is relying on a sufficient basis of information-wheth-

er admissible information or not-is governed by the re
quirements of Rule 702. 

The amendment makes no attempt to set forth procedural 
requirements for exercising the trial court's gatekeeping 
function over expert testimony. See Daniel J. Capra, The 
Da~~bert Puzzle, 38 Ga.L.Rev. 699, 766 (1998) ("Trial courts 
should be allowed substantial discretion in dealing with Da~L
bert questions; any attempt to codify procedures will likely 
give rise to unnecessary changes in practice and create 
difficult questions for appellate review."). Courts have shown 
considerable ingenuity and flexibility in considering chal
lenges to expert testimony under Da:u,bert, and it is contem
plated that this will continue under the amended Rule. See, 
e.g., Co·rtes-h·iza:rry v. Corpora.cion Insu.lar, 111 F.3d 184 
(1st Cir. 1997) (discussing the application of DaubeTt in 
ruling on a motion for summary judgment); In re Paoli R.R. 
Yard PCB L·itig., 35 F.3d 717, 736, 739 (3d Cir. 1994) 
(discussing the use of in li.rnine hearings); Claa·r v. B~trling
ton N.R.R., 29 F.3d 499, 502-05 (9th Cir. 1994) (discussing 
the trial court's technique of ordering experts to submit 
serial affidavits e:\1Jlaining the reasoning and methods under
lying their conclusions). 

The amendment continues the practice of the original Rule 
in referring to a qualified witness as an "expert." This was 
done to provide continuity and to minimize change. The use 
of the term "expert" in the Rule does not, however, mean 
that a jury should actually be informed that a qualified 
witness is testifying as an "expert." Indeed, there is much to 
be said for a practice that prohibits the use of the term 
"expert" by both the parties and the court at trial. Such a 
practice "ensures that trial courts do not inadvertently put 
their stamp of authority" on a witness's opinion, and protects 
against the jury's being "overwhelmed by the so-called 'ex
perts'." Hon. Charles Richey, ProposaLs to El'im.irw.te the 
P·re}'t;,di.c'ia.l Effect o,{the Use o,{the Wm·d "Expert" Under the 
Fedem.l Ru.les of E'Vidence in Crim.·inal and Ci1ril Jury 
Trial.s, 154 F.R.D. 537, 559 (1994) (setting forth limiting 
instructions and a standing order employed to prohibit the 
use of the term " expert" injury trials). 
GAP Report-Proposed Amendment to Rule 702 

The Committee made the following changes to the publish
ed draft of the proposed amendment to Evidence Rule 702: 

1. The word "reliable" was deleted from Subpart (1) of 
the proposed amendment, in order to avoid an overlap with 
Evidence Rule 703, and to clarify that an expert opinion 
need not be excluded simply because it is based on hypo
thetical facts. The Committee Note was amended to accord 
with this textual change. 

2. The Committee Note was amended throughout to 
include pertinent references to the Supreme Court's deci
sion in I<.u.mho T·i1·e Co. v. Carmichael, which was ren
dered after the proposed amendment was released for 
public comment. Other citations were updated as well. 

3. The Committee Note was revised to emphasize that 
the amendment is not intended to limit the right to jury 
trial, nor to permit a challenge to the testimony of every 
expert, nor to preclude the testimony of experience-based 
experts, nor to prohibit testimony based on competing 
methodologies within a field of expertise. 

4. Language was added to the Committee Note to 
clarify that no single factor is necessarily dispositive of the 
reliability inquiry mandated by Evidence Rule 702. 
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Rule 703 RULES OF EVIDENCE 

Rule 703. Bases of Opinion Testimony by Ex· 
perts 

The facts or data in the particular case upon which 
an expert bases an opinion or inference may be those 
perceived by or made known to the expert at or 
before the hearing. If of a type reasonably relied upon 
by experts in the particular field in forming opinions 
or inferences upon the subject, the facts or data need 
not be admissible in evidence in order for the opinion 
or inference to be admitted. Facts or data that are 
otherwise inadmissible shall not be disclosed to the 
jury by the proponent of the opinion or inference 
unless the court determines that their probative value 
in assisting the jury to evaluate the expert's opinion 
substantially outweighs their prejudicial effect. 
(Pub.L. 93-595, § 1, Jan. 2, 1975, 88 Stat.1937; Mar. 2, 1987, 
eff. Oct. 1, 1987; Apr. 17, 2000, eff. Dec. 1, 2000.) 

ADVISORY COMMITTEE NOTES 

Their Use in Litigation, 48 A.B.A.J. 329 (1962); Zeisel, The 
Uniqueness of Survey Evidence, 45 Cornell L.Q. 322 (1960); 
Annot., 76 A.L.R.2d 919. 

If it be feared that enlargement of permissible data may 
tend to break down the rules of exclusion unduly, notice 
should be taken that the :rule requires that the facts or data 
"be of a type reasonably relied upon by experts in the 
parti~ular field." :r~e language would not warrant admitting 
m ~VJdence the opmwn of an "accidentologist" as to the point 
of lffipact in an automobile collision based on statements of 
bystanders since this requirement is not satisfied. See Com
ment, Cal.Law Rev.Comm'n, Recommendation Proposing an 
Evidence Code 148-150 (1965). 

1987 Amendments 

The amendment is technical. No substantive change is 
intended. 

2000 Amendments 

Rule 703 has been amended to emphasize that when an 
1972 Proposed Rules expert reasonably relies on inadmissible information to form 

Facts or data upon which expert opinions are based may, an opinion or inference, the underlying information is not 
under the rule, be derived from three possible sources. The admissible simply because the opinion or inference is admit
first is the firsthand observation of the witness with opinions ted. Courts have reached different results on how to treat 
based thereon traditionally allowed. A treating physician inadmissible information when it is reasonably relied upon by 
affords an example. Rheingold, The Basis of Medical Testi- an expert in forming an opinion or drawing an inference. 
mony, 15 Vand.L.Rev. 473, 489 (1962). Whether he must Compare Um:ted States v. Rollins, 862 F.2d 1282 (7th Cir. 
first relate his observations is treated in Rule 705. The 1988) (admitting, as paxt of the basis of an FBI agent's 
second source, presentation at the trial, also reflects existing expert opinion on the meaning of code language, the hearsay 
practice. The technique may be the famili<rr hypothetical statements of an informant), with Un·itecl States ·v. 0.5.9 AC'res 
question or having the expert attend the trial and hear the of La.-nd, 109 F.3d 1493 (9th Cir. 1997) (error to admit 
testimony establishing the facts. Problems of determining hearsay offered as the basis of an expert opinion, without a 
what testimony the expert relied upon, when the latter limiting instructi<;m). Commentators have also taken differing 
technique is employed and the testimony is in cont1ict., may views. See e.g., Ronald Carlson, Polic·ing the Ba,~es of Mud
be resolved by resort to Rule 705. The third source contem- ern Ex-pe·ri Test·irnony, 39 Vand.L.Rev. 577 (1986) (aclvocat-
plated by the rule consists of presentation of data to the ing limits on the jury's consideration of otherwise inadmissi-
expert outside of court and other than by his own perception. ble evidence used as the basis for an expert opinion); Paul 
In this respect the rule is designed to broaden the basis for Rice, Inadmissible Evidence a.s a Bas·is for Expe·ri Testi-rno
expert opinions beyond that current in many jurisdictions ny: A Response to Pmfesso·r Carlson, 40 Vand.L.Rev. 588 
and to bring the judicial practice into line with the practice of (1987) (advocating unrestricted use of information reasonably 
the experts themselves when not in court. Thus a physician relied upon by an expert). 
in his own practice bases his diagnosis on information from When information is reasonably relied upon by an expert 
numerous sources and of considerable variety, including and yet is admissible only for the purpose of assisting the 
statements by patients and relatives, reports and opinions jury in evaluating a11 expert's opinion, a trial court applying 
from nurses, technicians and other doctors, hospital records, this Rule must consider the information's probative value in 
and X rays. Most of them ax·e admissible in evidence, but assisting the jury to weigh the expert's opinion on the one 
only with the expenditure of substantial time in producing hand, and the risk of prejudice resulting from the jury's 
and examining various authenticating witnesses. The physi- potential misuse of the information for substantive purposes 
cian makes life-and-death decisions in reliance upon them. on the other. The information may be disclosed to the jury, 
His validation, expertly performed antl subject to cross- upon objection, only if the trial court finds that the probative 
examination, ought to suffice for judicial purposes. Rhein- value of the information in assisting the jury to evaluate the 
gold, S'U'{YT'a, at 531; McCormick § 15. A similar provision is expert's opinion substantially outweighs its prejudicial effect. 
California Evidence Code§ 80l(b). If the otherwise inadmissible informat~on is admitted under 

The rule also offers a more satisfactory basis for ruling this balancing test, the trial judge must give a limiting 
upon the admissibility of public opinion poll evidence. Atten- instruction upon request, informing the jury that the under
tion is directed to the validity of the techniques employed lying information must not be used for substantive p1rrposes. 
rather than to relatively fruitless inquiries whether hearsay See Rule 105. In determining the appropriate course, the 
is involved. See Judge Feinberg's careful analysis in Zippo trial court should consider the probable effectiveness or lack 
Mfg. Co. v. Rogers Imports, Inc., 216 F.Supp. 670 (S.D.N.Y. of effectiveness of a limiting instruction under the particular 
1963). See also Blum et al., The Art of Opinion Research: A circumstances. 
Lawyer's Appraisal of an Emerging Service, 24 U.Chi.L.Rev. The amendment governs only the disclosure to the jury of 
1 (1956); Bonynge Trademark Surveys and Techniques and information that is reasonably relied on by an expert, when 
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OPINIONS--EXPERT TESTIMONY Rule 704 

that information is not admissible for substantive purposes. 
It is not intended to affect the admissibility of an expert's 
testill1ony. Nor does the amendment prevent an expert from 
relying on information that is inadmissible for substantive 
purposes. 

Nothing in this Rule restricts the presentation of underly
ing expert facts or data when offered by an adverse party. 
See Rule 705. Of course, an adversary's attack on an expert's 
basis will often open the door to a proponent's rebuttal with 
information that was reasonably relied upon by the expert, 
even if that information would not have been discloseable 
initially under the balancing test provided by this amend
ment. Moreover, in some circumstances the proponent might 
wish to disclose information that is relied upon by the expert 
in order to "remove the sting" from the opponent's anticipat
ed attack, and thereby prevent the jury from drawing an 
unfair negative inference. The trial court should take this 
consick'ration into account in applying the balancing test 
provided by this amendment. 

This amendment covers facts or data that cannot be admit
ted for any purpose other than to assist the jury to evaluate 
the expert's opinion. The balancing test provided in this 
amend~ent is not applicable to facts or data that are admis
sible for any other purpose but have not yet been offered for 
such a purpose at the time the expert testifies. 

The amendment provides a presumption against disclosure 
to the jury of information used as the basis of an expert's 
opinion and not admissible for any substantive purpose, when 
that information is offered by the proponent of the expert. In 
a multi-party case, where one party proffers an expert whose 
testill1ony is also beneficial to other parties, each such party 
should be deemed a "proponent" within the meaning of the 
amendment. 
GAP Report-Proposed Amendment to Rule 703 

The Committee made the follovl'ing changes to the publish
ed draft of the proposed amendment to Evidence Rule 703: 

1. A minor stylistic change was made in the text, in 
accordance with the suggestion of the Style Subcommittee 
of the Standing Committee on Rules of Practice and 
Procedure. 

2. The words "in assisting the jury to evaluate the 
expert's opinion" were added to the text, to specify the 
proper purpose for offering the otherwise inadmissible 
information relied on by an expert. The Committee Note 
was revised to accord with this change in the text. 

3. Stylistic changes were made to the Committee Note. 
·1. The Co!l11l1ittee Note was revised to emphasize that 

the balancing test set forth in the proposal should be used 
to determine whether an expert's basis may be disclosed to 
the jury either (1) in rebuttal or (2) on direct examination 
to "remove the sting" of an opponent's anticipated attack 
on an expert's basis. 

Rule 704. Opinion on Ultimate Issue 
(a) Except as provided in subdivision (b), testimony 

in the form of an opinion or inference otherwise 
admissible is not objectionable because it embraces an 
ultimate issue to be decided by the trier of fact. 

(b) No expert witness testifying with respect to the 
mental state or condition of a defendant in a criminal 
case may state an opinion or inference as to whether 

the defendant did or did not have the mental state or 
condition constituting an element of the crime charged 
or of a defense thereto. Such ultimate issues are 
matters for the trier of fact alone. 
(Pub.L. 93-595, § 1, Jan. 2, 1975, 88 Stat. 1937; Pub.L. 
98--473, Title IV,§ 406, Oct. 12, 1984, 98 Stat. 2067.) 

ADVISORY COMMITTEE NOTES 

1972 Proposed Rules 

The basic approach to opinions, lay and expert, in these 
rules is to admit them when helpful to the trier of fact. In 
order to render this approach fully effective and to allay any 
doubt on the subject, the so-called "ultimate issue" rule is 
specifically abolished by the instant rule. 

The older cases often contained strictures against allowing 
witnesses to express opinions upon ultimate issues, as a 
particular aspect of the rule against opinions. The rule was 
unduly restrictive, difficult of application, and generally 
sel"''ed only to deprive the trier of fact of useful information. 
7 Wigmore §§ 1920, 1921; McCormick § 12. The basis 
usually assigned for the rule, to prevent the witness from 
"usurping the province of the jury," is aptly characterized as 
"empty rhetoric." 7 Wigmore§ 1920, p. 17. Efforts to meet 
the felt needs of particular situations led to odd verbal 
circumlocutions which were said not to violate the rule. 
Thus a witness could express his estimate of the criminal 
responsibility of an accused in terms of sanity or insanity, 
but not in terms of ability to tell right from wrong or other 
more modern standard. And in cases of medical causation, 
witnesses were sometimes required to couch their opinions in 
cautious phrases of "might or could," rather than "did," 
though the result was to deprive many opinions of the 
positiveness to which they were entitled, accompanied by the 
hazard of a ruling of insufficiency to support a verdict. In 
other instances the rule was simply disregarded, and, as 
concessions to need, opinions were allowed upon such mat
ters as intoxication, speed, handwriting, and value, although 
more precise ·coincidence with an ultimate issue would 
scarcely be possible. · 

Many modern decisions illustrate the trend to abandon the 
rule completely. People v. Wilson, 25 Cal.2d 341, 153 P.2d 
720 (1944), whether abortion necessary to save life of patient; 
Clifford-Jacobs Forging Co. v. lndustrio.l Comm., 19 Ill.2d 
236, 166 N.E.2d 582 (1960), medical causation; Dowling v. L. 
H. Shatttu:k, Inc., 91 N.H. 234, 17 A.2d 529 (1941), proper 
method of shoring ditch; Schweige-r 11. Solbeck, 191 Or. 454, 
230 P.2d 195 (1951), cause of landslide. In each instance the 
opinion was allowed. 

The abolition of the ultimate issue rule does not lower the 
bars so as to admit all opinions. Under Rules 701 and 702, 
opinions must be helpful to the trier of fact, and Rule 403 
provides for exclusion of evidence which wastes time. These 
provisions afford ample assurances against the admission of 
opinions which would merely tell the jury what result to 
reach, somewhat in the manner of the oath-helpers of an 
earlier day. They also stand ready to exclude opinions 
phrased in terms of inadequately explored legal criteria. 
Thus the question, "Did T have capacity to make a will?" 
would be excluded, while the question, "Did T have sufficient 
mental capacity to know the nature and extent of his proper
ty and the natural objects of his bounty and to formulate a 
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rational scheme of distribution?" would be allowed. McCor
mick§ 12. 

For similar provisions see Uniform Rule 56(4); California 
Evidence Code § 805; Kansas Code of Civil Procedure 
§ 60-456(d); New Jersey Evidence Rule 56(3). 

Rule 705. Disclosure of Facts or Data Under
lying Expert Opinion 

The expert may testify in terms of opinion or infer
ence and give reasons therefor without first testifying 
to the underlying facts or data, unless the court 
requires otherwise. The expert may in any event be 
required to disclose the underlying facts or data on 
cross-examination. 
(Pub.L. 93-595, § 1, Jan. 2, 1975, 88 Stat. 1938; Mar. 2, 1987, 
eff. Oct. 1, 1987; Apr. 22, 1993, eff. Dec. 1, 1993.) 

ADVISORY COMMITTEE NOTES 

1972 Proposed Rules 

The hypothetical question has been the target of a great 
deal of criticism as encouraging partisan bias, affording an 
opportunity for summing up in the middle of the case, and as 
complex and time consuming. Ladd, Expert Testimony, 5 
Vand.L.Rev. 414, 426-427 (1952). While the rule allows 
counsel to make disclosure of the underlying facts or data as 
a preliminary to the giving of an expert opinion, if he 
chooses, the instances in which he is required to do so are 
reduced. This is true whether the expert bases his opinion 
on data furnished him at secondhand or observed by him at 
firsthand. · 

The elimination of the requirement of preliminary disclo
sure at the trial of underlying facts or data has a long 
background of support. In 1937 the Commissioners on 
Uniform State Laws incorporated a provision to this effect in 
their Model F1xpert. Testimony Act, which furnished the basis 
for Uniform Rules 57 and 58. Rule 4515, N.Y. CPLR 
(McKinney 1963), provides: 

"Unless the court orders otherwise, questions calling for 
the opinion of an expert witness need not be hypothetical in 
form, and the witness may state his opinion and reasons 
without first specifying the data upon which it is based. 
Upon cross-examination, he may be required to specify the 
data* * *." 
See also California F1vidence Code § 802; Kansas Code of 
Civil Procedure §§ 60-456, 60-457; New Jersey Evidence 
Rules 57, 58. 

If the objection is made that leaving it to the cross
examiner to bring out the supporting data is essentially 
unfair, the answer is that he is under no compulsion to bring 
out any facts or data except those unfavorable to the opinion. 
The answer assumes that the cross-examiner has the ad
vance knowledge which is essential for effective cross-exami
nation. This advance knowledge has been afforded, though 
imperfectly, by the traditional foundation requirement. Rule 
26(b)(4) of the Rules of Civil Procedure, as revised, provides 
for substantial discovery in this area, obviating in large 
measure the obstacles which have been raised in some in
stances to discovery of findings, underlying data, and even 
the identity of the experts. Friedenthal Discovery and Use 
of an Adverse Party's Expert Information, 14 Stan.L.Rev. 
455 (1962). 

These safeguards are reinforced by the discretionary power 
of the judge to require preliminary disclosure in any event. 

1987 Amendment 

The amendment is technical. No substantive change is 
intended. 

1993 Amendment 

This rule, which relates to the manner of presenting 
testimony at trial, is revised to avoid an arguable conflict 
with revised Rules 26(a)(2)(B) and 26(e)(l) of the Federal 
Rules of Civil Procedure or with revised Rule 16 of the 
Federal Rules of Criminal Procedure, which require disclo
sure in advance of trial of the basis and reasons for an 
expert's opinions. 

If a serious question is raised under Rule 702 or 703 as to 
the admissibility of expert. testimony, disclosure of the under
lying facts or data on which opinions are based may, of 
course, be needed by the court before deciding whether, and 
to what extent, the person should be allowed to testify. This 
rule does not preclude such an inquiry. 

Rule 706. Court Appointed Experts 
(a) Appointment. The court may on its own mo-

. tion or on the motion of any party enter an order to 
show cause why expert witnesses should not be ap
pointed, and may request the parties to submit nomi
nations. The court may appoint any expert witnesses 
agreed upon by the parties, and may appoint expert 
witnesses of its own selection. An expert witness 
shall not be appointed by the court unless the witness 
consents to act. A witness so appointed shall be 
informed of the witness' duties by the court in writing, 
a copy of which shall be filed with the clerk, or at a 
conference in which the parties shall have opportunity 
to participate. A witness so appointed shall advise the 
parties of the witness' findings, if any; the witness' 
deposition may be taken by any party; and the wit
ness may be called to testify by the court or any 
party. The witness shall be subject to cross-examina
tion by each party, including a party calling the wit
ness. 

(b) Compensation. Expert witnesses so appointed 
are entitled to reasonable compensation in whatever 
sum the court may allow. The compensation thus 
fixed is payable from funds which may be provided by 
law in criminal cases and civil actions and proceedings 
involving just compensation un~er the fifth amend
ment. In other civil actions and proceedings the 
compensation shall be paid by the parties in such 
proportion and at such time as the court directs, and 
thereafter charged in like manner as other costs. 

(c) Disclosure of appointment. In the exercise of 
its discretion, the court may authorize disclosure to 
the jury of the fact that the court appointed the expert 
witness. 
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(d) Parties' experts of own selection. Nothing in 
this rule limits the pa.rties in calling expert witnesses 
of their own selection. 
(Pub.L. 93-.'>95, § 1, Jan. 2, 1975, 88 Stat.1938; Mar. 2, 1987, 
eff. Oct. 1, 1987.) 

ADVISORY COMMITTEE NOTES 

1972 Proposed Rules 

The practiee of shopping for experts, the venality of some 
expert~, and the reluctance of many reputable experts to 
involve themselves in litigation, have been matters of deep 
concern. Though the contention is made that court appoint
ed experts acquire an aura of infallibility to which they are 
not entitled, Levy, Impartial Medical Testimony-Revisited, 
34 Temple L.Q. 416 (1961), the trend is increasingly to 
provide for their use. While experience indicates that actual 
appointment is a relatively infrequent occurrence, the as
sumption may be made that the availability of the procedure 
in itself decreases the need for resorting to it. The ever
present possibility that the judge may appoint an expert in a 
given case must inevitably exert a sobering effect on the 
expert witness of a party and upon the person utilizing his 
services. 

The inherent power of a trial judge to appoint an expert of 
his own choosing is virtually unquestioned. Scott v. Spanjer 
BTos., Inc., 298 F.2d 928 (2d Cir.1962); Danville Tobacco 
Assn. v. Bryant-Buckne'l' Associates, Inc., 333 F.2d 202 (4th 
Cir.1964); Sink, The Unused Power of a Federal Judge to 
Call His Own Expert Witnesses, 29 S.Cal.L.Rev. 195 (1956); 
2 Wigmore § 563, 9 id. § 2484; Annot., 95 A.L.R.2d 383. 
Hence the problem becomes largely one of detail. 

The New York plan is well known and is described in 
Report by Special Committee of the Association of the Bar of 
the City of New York: Impartial Medical Testimony (1956). 
On recommendation of the Section of Judicial Administration, 
local adoption of an impartial medical plan was endorsed by 
the American Bar Association. 82 A.B.A.Rep. 184-185 
(1957). Descriptions and analyses of plans in effect in vari
ous parts of the country are found in Van Dusen, A United 
States District Judge's View of the Impartial Medical Expert 
System, 32 F'.R.D. 498 (1963); Wick and Kightlinger, Impar
tial Medical Testimony Under the Federal Civil Rules: A 
Tale of Three Doctors, 34 Ins. Counsel J. 115 (1967); and 
numerous articles collected in Klein, Judicial Administration 

and the Legal Profession 393 (1963). Statutes and rules 
include California Evidence Code §§ 730-733; Illinois Su
preme Court Rule 215(d), Ill.Rev.Stat.l969, c. 110A, § 215(d); 
Burns Indiana Stats.1956, § 9-1702; Wisconsin Stats.An
not.1958, § 957.27. 

In the federal practice, a comprehensive scheme for court 
appointed experts was initiated with the adoption of Rule 28 
of the Federal Rules of Criminal Procedure in 1946. The 
Judicial Conference of the United States in 1953 considered 
comt appointed experts in civil cases, but only with respect 
to whether they should be compensated from public funds, a 
proposal which was rejected. Report of the Judicial Confer
ence of the United States 23 (1953). The present rule 
expands the practice to include civil cases. 

Note to Subdivision (a). Subdivision (a) is based on Rule 
28 of the Federal Rules of Criminal Procedure, with a few 
changes, mainly in the interest of clarity. Language has 
been added to provide specifically for the appointment either 
on motion of a party or on the judge's own motion. A 
provision subjecting the court appointed expert to deposition 
procedures has been incorporated. The rule has been re
vised to make definite the right of any party, including the 
party calling him, to cross-examine. 

Note to Subdivision (b). Subdivision (b) combines the 
present provision for compensation in criminal cases with 
what seems to be a fair and feasible handling of civil cases, 
originally found in the Model Act and carried from there into 
Uniform Rule 60. See also California Evidence Code 
§§ 730-731. The special provision for Fifth Amendment 
compensation cases is designed to guard against reducing 
constitutionally guaranteed just compensation by requiring 
the recipient to pay costs. See Rule 71A(l) of the Rules of 
Civil Procedure. 

Note to Subdivision (c). Subdivision (c) seems to be 
essential if the use of com-t appointed experts is to be fully 
effective. Uniform Rule 61 so provides. 

Note to Subdivision (d). Subdivision (d) is in essence the 
last sentence of Rule 28(a) of the Federal Rules of Criminal 
Procedure. 

1987 Amendment 

The amendments are technical. No substantive change is 
intended. 

ARTICLE VIII. HEARSAY 

ADVISORY COMMITTEE NOTES 

1972 Proposed Rules 

Introductory Note; The Hearsay Problem. The factors 
to be considered in evaluating the testimony of a witness are 
perception, memory, and narration. Morgan, Hearsay Dan
gers and the Application of the Hearsay Concept, 62 Harv. 
L.Rev. 177 (1948), Selected Writings on Evidence and Trial 
764, 765 (Fryer ed. 1957); Shientag, Cross-Examination-A 
Judge's Viewpoint, 3 Record 12 (1948); Strahorn, A Recon
sideration of the Hearsay Rule and Admissions, 85 U.Pa. 
L.Rev. 484, 485 (1937), Selected Writings, supra, 756, 757; 
Weinstein, Probative Force of Hearsay, 46 Iowa L.Rev. 331 

(1961). Sometimes a fourth is added, sincerity, but in fact it 
seems merely to be an aspect of the three already mentioned. 

In order to encourage the witness to do his best with 
respect to each of these factors, and to e."<pose any inaccura
cies which may enter in, the Anglo-American tradition has 
evolved three conditions under which witnesses will ideally 
be required to testify: (1) under oath, (2) in the personal 
presence of the trier of fact, (3) subject to cross-examination. 

(1) Standard procedure calls for the swearing of wit
nesses. While the practice is perhaps less effective than in 
an earlier time, no disposition to relax the requirement is 
apparent, other than to allow affirmation by persons with 
scruples against taking oaths. 
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CH. 33-RULES OF EVIDENCE Rule 706 

RULE 613. PRIOR STATEMENTS OF WIT
NESSES 

(a) Examining Witness Concerning Prior Incon
sistent Statements for Impeachment Purposes. 
Before a witness may be examined for impeachment 
by prior inconsistent statement the examiner must call 
the attention of the Vilitness to the particular time and 
occasion when, the place where, and the person to 
whom he made the st11tement. As a part of that 
foundation, the examiner, may refer to the witness 
statement to bring to the attention of the witness any 
purported prior inconsistent statement. The exact 
language of the prior statement may be given. 

Where the witness denies or does not remember 
making the prior statement, extrinsic evidence, such 
as a deposition, proving the utterance of the prior 
evidence is admissible. However, if a witness admits 
making the prior statement, additional extrinsic evi
dence that the prior statement was made is inadmissi
ble. 

Denial or failure to remember the prior statement is 
a prerequisite for the introduction of extrinsic evi
dence to prove that the prior inconsistent statement 
was made. 

RULE 614. CALLING AND INTERROGA
TION OF WITNESSES BY 
COURT 

(a) Calling by Court. The court may, on its own 
motion or at the suggestion of a party, call witnesses 
and all parties are entitled to cross-examine witnesses 
thus called. 

(b) Interrogation by Court. The court may inter
rogate witnesses, whether called by itself or by a 
party. 

(c) Objections. Objections to the calling of wit
nesses by the court or to interrogation by it may be . 
made at the time or at the next available opportunity 
when the jury is not present. 

RULE 615. EXCLUSION OF WITNESSES 
At the request of a party the court shall order 

witnesses excluded so that they cannot hear the testi
mony of other witnesses, and it may make the order of 
its own motion. This rule does not authorize exclusion 
of (1) a party who is a natural person, or (2) an officer 
or employee of a party which is not a natural person 
designated as its representative by its attorney, or (3) 
a person whose presence is shown by a party to be 
essential to the presentation of his cause. 

ARTICLE VII. OPINIONS AND EXPERT TESTIMONY 
RULE 701. OPINION TESTIMONY BY 

LAY WITNESSES 
If the witness is not testifying as an expert, his 

testimony in the form of opinions or inferences is 
limited to those opinions or inferences which are (a) 
rationally based on the perception of the witness and 
(b) helpful to a clear understanding of his testimony or 
the determination of a fact in issue. 

RULE 702. TESTIMONY BY EXPERTS 
If scientific, technical, or other specialized knowl

edge 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. 

RULE 703. BASES OF OPINION TESTI
MONY BY EXPERTS 

The facts or data in the particular case upon which 
an expert bases an opinion or inference may be those 
perceived by or made known to him at or before the 
hearing. If of a type reasonably relied upon by 
experts in the particular field in forming opinions or 
inferences upon the subject, the facts or data need not 
be admissible in evidence. 
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RULE 704. OPINION ON ULTIMATE IS
SUE 

Testimony in the form of an opinion or inference 
otherwise admissible is not objectionable because it 
embraces an ultimate issue to be decided by the trier 
of fact. 

RULE 705. DISCLOSURE OF FACTS OR 
DATA UNDERLYING EX
PERT OPINION 

The expert may testify in terms of opinion or infer
ence and give reasons therefor without first testifying 
to the underlying facts or data, unless the court 
requires otherwise. The expert may in any event be 
required to disclose the underlying facts or data on 
cross-examination. 
Amended eff. Nov. 16, 1995. 

RULE 706. COURT APPOINTED EX-
PERTS 

(a) Appointment. The court may on its own mo
tion or on the motion of any party enter an order to 
show cause why expert witnesses should not be ap
pointed, and may request the parties to submit nomi
nations. The court may appoint any expert witnesses 
agreed upon by the parties, and may appoint expert 

'to 
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witnesses of its own selection. An expert witness 
shall not be appointed by the court unless he consents 
to act. A witness so appointed shall be informed of 
his duties by the court in writing, a copy of which shall 
be filed with the clerk, or at a conference in which the 
parties shall have opportunity to participate. A wit
ness so appointed shall advise the parties of his find
ings, if any; his deposition may be taken by any 
party; and he may be called to testify by the court or 
any party. He shall be subject to cross-examination 
by each party, including a party calling him as a 
witness. 

(b) Compensation. Expert witnesses so appointed 
are entitled to reasonable compensation in whatever 
sum the court may allow. The compensation thus 

fixed is payable from funds which may be provided by 
law in criminal cases and civil actions and proceedings 
involving just compensation under the fifth amend
ment. In other civil actions and proceedings the 
compensation shall be paid by the parties in such 
proportion and at such time as the court directs, and 
thereafter charged in like manner as other costs. 

(c) Disclosure of Appointment. In the exercise of 
its discretion, the court may authorize disclosure to 
the jury of the fact that the court appointed the expert 
witness. 

(d) Parties' Experts of Own Selection. Nothing 
in this n1le limits the parties in calling expert wit
nesses of their own selection. 

ARTICLE VIII. HEARSAY 
RULE 801. DEFINITIONS 

The following definitions apply under this article: 

(a) Statement. A "statement" is (1) . an oral or 
written asse1tion or (2) nonverbal conduct of a person, 
if it is intended by him to be communicative. 

(b) Declarant. A "declarant" is a person who 
makes a statement. 

(c) Hearsay. "Hearsay" is a statement other than 
one made by the declarant while testifying at the trial 
or hearing, offered in evidence to prove the truth of 
the matter asserted. 

(d) Statements Which Are Not Hearsay. A state
ment is not hearsay if-

(1) Prior Statement by Witness. The declarant 
testifies at the trial or hearing and is subject to cross
examination concerning the statement, and the state
ment is (A) inconsistent with his testimony, or (B) 
consistent with his testimony and is offered to rebut 
an express or implied charge against him of recent 
faprication or improper influence or motive, or (C) one 
of identification of a person made after perceiving 
him, or 

(2) Admission by Party-Opponent. The statement 
is offered against a . party and is (A) the party's own 
statement in either an individual or a representative 
capacity or (B) a statement of which the party has · 
manifested an adoption or belief in its truth, or (C) a 
statement by a person authorized by the party to 
make a statement concerning the subject, or (D) a 
statement by the party's agent or servant concerning 
a matter within the scope of the agency or employ
ment, made during the existence of the relationship, 
or (E) a statement by a coconspirator of a party 
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during the course and in furtherance of the conspira
cy. The contents of the statement shall be considered 
but are not alone sufficient to establish the declarant's 
authority under subdivision (C), the agency or employ
ment relationship and scope thereof under subdivision 
(D), or the existence of the conspiracy and the partic
ipation therein of the declarant and the party against 
whom the statement is offered under subdivision (E). 
Amended efi. Jan. 1, 1999. 

Committee Comment 

The last sentence of this Rule was added to track 
a corresponding change in F.R.E. 801(d)(2). 

RULE 802. HEARSAY RULE 
Hearsay is not admissible except as provided by 

these rules or by the civil and criminal procedural 
rules applicable to the courts of Colorado or by any 
statutes of the State of Colorado. 

RULE 803. HEARSAY EXCEPTIONS: 
AVAILABILITY OF DE
CLARANT IMMATERIAL 

The following are not excluded by the hearsay rule, 
even though the declarant is available as a 'Witness: 

(1) Spontaneous Present Sense Impression. A 
spontaneous statement describing or explaining an 
event or condition made while the declarant was per
ceiving the event or condition. 

(2) Excited Utterance. A statement relating to a 
startling event or condition made while the declarant 
was under the stress of excitement caused by the 
event or condition. 

(3) Then Existing Mental, Emotional, or Physi
cal Condition. A statement of the declarant's then 

'11 
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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, 293 F. 1013, 1014 (D.C. Cir. 1923). the 
multiplex technique employed by the coril,I:Oerciai t,e.stirig 
kits used by the Colorado Bureau o(.'in\ie.S:t!g"a,tion 
("CBI") in 1999 was not yet generally aecepted 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 rek;var1ce of 
the proffered evidence and requires a detennination as to 
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(l) the reliability Of the scientific principles, (2) the 
qualifications of the witneSS, and (3) the usefiirru:ss Of 
, the testimony to the jury. We alsO hold that wl\eri'a trial 
court applies CRE 702 to deternline the reliability of 
scientific evidence, its inquiry should be ~road 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 facrors pertinent to the case at bar. The 
factors mentioned in Daubert v. Merrell Dow 
Pharmaceuticals, Inc., 509l.LS. 579, 593~94 (1993), and 
by other courts may or may no~ b~ perti11ent. 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 fmdings 
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, 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 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 secti()ns 
of DNA vary from person to person. These areas are 
called polymorphisms. DNA typing c.oncerns 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 
· isohi.tes DNA-1n a blood sample so that certain 
polymorphisrils 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, 103 E3d 
837, 846-47 (9th Cir. 1996); United Stqtes v. Chischilly, 
30 F.3clll44, 1153-56 (9th Cir. 1994); Unit~"" States v. 
Lowe, 954 F. Supp. 401, 416 (D. Mass. 1996); Fishback. 
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 acturately'tested. 
PCR also permits, testing· in a relatively shOrt time! in 
comparison to prior. inethodS that requii'ed the decay' of 
radioactive materials. Finally, unljke RFLP testing, 
which destroys the sampl~· 'PCR processing alloWs a 
technician fo reproduce and verify test results by 
creating aiarg:er sample for testing:; -.-. . --- -
. The Dl'SSO· test is a hybrid (if tne PCR arid R.f'LP 

methOds._ It detectS fragment length polymorphisri'is o~ce 
theDNA fragment has been amplified· tfinjugh the PCR 
procedure. - _ _ - - _ · 

Ari9ther form of PCR testing involves the \lse of 
locations on the DNA strand C\)ntaining short ~andem 
repeats ("STR") of baseline pat~rns. S'flt tes!,ing' rev¢als 
length differences bet\Veen chi-omosoines 'On 'different 
people with the same base, prur sequences. There are 
thirteen locations at which the number of STRs are 
known to vary frOm person to pedon. Thus, if. all 
thirt~n locations of the known at'ld questioned sample 
are identical, a miltch is considered to have been made. 

When S:I'RJoci are ainplifi~d through the PCR 
process separately and hin on a separate gel,' the system 
is called "monople:X." Multiplex systems add more than 
one set of PCR primers to areaction 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 
("Cofller''), employ a combination sixplex and nineplex 
system that is able to read all thirteen locations at the 
same time.! In January 1999, when they were used in 
this case, the kits were relatively new to the market. 

II. FACTS AND PROCEDURAL HISTORY 
The defendant in this case has been in and out of jail 

since 1983. In Apri11990, 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 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. 

Severa! months later, the CBI performed more tests on 
the samples, this time using the Profiler Plus and Cofiler 
kits. By'~¥Jnblninif ih~ Pio(tl~r Plus and Cofiler results 
with the 'earlie'r tests,lhe. 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.2 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. 

• 



COLORADOA PBLL.j\':1;']1 R.BPORT 1997 

, The defendant moved to bar the use of the DNA 
. ·evidence ,at trial on the grounds that (l) PCR and the 

PCR-based .tests employed in this case were not 
generally accegt~d as reliable by the relevant scientific 
cqmmunity; (2) .STR tests in general and the STR 
multiplex technique employed by the Profilet Plus and 
Cofiler kits were not generally accepted; and (3) the 
methods of collection,, preservation and handling uf the 
samples, and the statistical methods used to detennine 
the probability of a match were not generally accepted. 

Applying the Frye standard as adopted in Colorado by 
People v. Anderson, 637 P.2d 354. 358 (Colo. 1981), 
and as explained in People v. Lindsey. 892 P.2d 281. 

.. 288-89 (Colo. 1995), and Fishback v. People. 851 P.2d 
884, 89Q (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 
CR.E 702 to warrant admission of the DNA evidence 
derived from their use. 

The proseeution 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 C'?~ t~ vacate 
its order barring the DNA. evidenc~ cterv~l,i ftpm these 
tests. 

Ill ANALYSIS 
We have not previously addressed the admissibility of 

PCR or STR-based DNA testing, 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 
U11der c;:.A.R. 21~·:~e may, inour discretion. grant 

relief, when (1) the trial court is proceeding without or in 
exc~ss of its jurisdiction, or (2) it has abused its 
di~cretion, and (3) when no other adequate remedy 
extsts. C.A.R. 21; People v. District Court. 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. /d. Because 
double jeOpardy would bar a retrial if the defendant were 
acquitted, no other adequate remedy exists. People v. 
District Court, 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, 509 {J.S. at 585 (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. 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. /d. 

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. 3 The court in People 
v. Castro, 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, 30 F.3d at 1154: United 
Stares v. Bonds, 12 F.3d 540,563 (6th Cir. 1993); United 
States v. Shea, 951 F. Supp. 331, 341 (D.N.H. 1997). 
aff'd. 159 F.3d 37 (1st Cir.1998). 

In 1993, the United States Supreme Court held in 
Daubert v. Merrell Dow Pharmaceuticais~ inc~, that 
Frye's general acceptance test had been. su~ei:~e~~d .by 
the adoption of Federal Rule of Evidene~ >:702.4 ,$09 0 .S. 
at 587. 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." 
!d. at 588. The Daubert Court held that admissibility of 
scientific evidence under the Federal Rules of Evidence 
requires that the trial judge ensure that the evidence be 
both relevant and reliable. /d. at 589. 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 inay properly be 
applied to the facts of the case. ld. at 592. The Court 
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then set forth a non-4!xdu8ive list of factors, including 
general acceptance, to guide a trial court in making this 
deteritiination. /d. at 593-94. 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 relevimce and reliability. ld. at 594. · 

Reeently. the United States Supreme CoUrt expanded 
Daubert's general holding concerning. the trial judge's 
gatekeeping function to· testimony based not only on 
seientific knowledge, but also to testimony (l~d on 
technicat and "other speciali:ied" kno~ledge. Kumho 
Tire Co. v, Carmichael. 526 U.S. 137,142 (1?99). The 
Court stressed, however, that t11e 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 tr~atment of these 
standards in Colorado. The Frye standard was first 
adopted in Co!orado in People v. A~rson. 637 P.2d at 
358. In Anderson, this court held tl;!at polygraph results 
and the testimony of wlygraph 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./d. 

We limited the applicability of Frye, however, in 
People v. Hampton. 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 ofphysical 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 tr11uma syndrome. ld. 

Similarly, in Cainpbelfv. People, 814 P.2d 1. 7 (Colo. 
1991), we applied CRE 702, rather than Frye. in 
deiermining whether eyewitneSs identification evidence 
should be admitted. In that case, we explicitly held that 
Frye was only applicable to cases involving nov.el 
scientific devices or processes invt>lving the evaluation 
of physical evidence. /d. 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./d. · .. · . .· 

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 
e,Jverned our inquiry, we reasoned that the highly 
technical and sophisticated techniques in~lved in DNA 
typing, and its relative novelty at the time, qualified it as 
"a novel scientific process .inrolving the evaluation of 
physical evidence." Jd. We also held that general 
acceptance of both the underlying theory or prin~iple, 
and of the techniques used to apply that principle was 
required under Frye. ld. at 891. Applying this standard, 
we concluded that. the theory linderlying DNA typing, 
the techniques employed in RFLP analysis •. and the 

statistical techniques employed in that case were 
generally accepted among the relevant scientific 
communities. /d. 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. Jd. at 285. 
Although we acknowledged that the United States 
Supreme Cqurt had abandoned Frye's general 
acceptance test· iri Daubert. we concluded that we were 
not bound by Daubert's non~onstitutional construction 
of the Federal Rules of Evidence. Id at 288. Thus, we 
applied Frye. as Interpreted in Fishbac"' 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. !d. 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. Jd. at 288. 

In Brooks v. People, 915 P.2d 1105, ll06 (Colo. 
1999), we declined to apply either Frye or Dqubert 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 ate properly subject to Frye scrutiny. ld. at 
llll-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. ld. at 1113; see 
Daubert, 509 U.S. at 590 n.8. 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, 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 'determil)ing the 
admissibility of scientific evidence in Colorado. Mter 
initially adopting Frye in the context of Anderson, 
which, like Frye, concerned the admissibility of 
polygraph evidence. we later limited its applicability in 
Hampton, 746 P.2d at 951, and in Campbell, 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 702.5 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. 
· In order to determine whether the DNA evidence 

derived from the multiplex STR technique at issue here 
was properly barred, we must first address the proper 
standard governing the admissibility .of scientific 
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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. 6 

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 Adm.issibility 
of DNA Typing: 

A New Methodology, 19 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 $tates v. Downing, 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. ld 

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, SO Colum. 
L. Rev. 1197, 1208-23 (1980). Generally, critics have 
been concerned with Frye's vagueness and its 
conservatism Downing, 753 F.2d at 1236. 

Commentators have found vagueness and ambiguity 
under Frye jn 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, 851 P.2d at 
896-97 (Mullarkey,J., concurring in the result only).7 

Furthermore, while some critics have argued that the 
Frye inquiry is too malleable, 8 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, 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, 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, 882 P.2d 321, 330 (Cal. 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, 851 

P.2d at 897 (Mullarkey, J., concurring .in the resultpnly}; 
Lindsey, 892 P.2d ;tt 296 (M.uUarkey,J., com;!Jrri~g .in 
the result only). , . -.. . ... --. .. . ;_ 

We also find that. this rigidity is iii-suit~~for 
determining the admissibility of scJentific 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 deveh.Jpments in scientific 
technologies. Fishback, 851 P.2d at 897 (Mullarkey, J., 
concurring in the result only); Lindsey, 892 P.id 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, 915 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 court& wait 
until science itself determines the validity of the 
scientific proposition in question."); Downing, 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.9 · . 

We therefore hold that the rules of evidence, 
particularly CRE 70210 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, 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"). 

The focus of a Rule 702 inquiry is whether the 
scientific evidence proffered is both reliable and 
relevant. Daubert, 509 U.S. at 589; see Brooks, 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). ln 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, 
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./d 

A trial court's reliability inquiry under CRE 702 
should be broad in nature and consider the totality Qf .the 
circumstances of each specific case. Brooks. 975 ~2d at 
1114 (noting that "the relevant factors ,;ipp14:.ai?J~)tQi a 
CRE 702 inquiry will likely vary depend;}:.~t&> gp,·)tle 
particular subject matter at hand''); Campb.ell11 ~HJ41f!1~d 
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 detennine a fact in issue); 
see also Kumho, 526 U.S. at 150 (holding that a trial 
court's gatekeeping inquiry under Rule 702 must ~ tied 
to the facts of a particular case). 

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 determinati.on 
of reliability. Instead. we hold that the CRE 702inquiry 
contemplates a wide .range of considerations that may be 
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pertinent to the evidence at issue. Downing, 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. The Third Circuit has articulated yet other 
considerations: (l) 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 or dispute the merits of a particular scientific 
procedure. Downing, 753 F.2d at 1238-39. 

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: 

!d) I 

"[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. 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. 

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, 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" !d. 

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, 509 U.S. at 595. Such concerns are also 
mitigatep by "[ v ]igorous cross-examination, presentation 

of contrary evidence, and careful instruction on the' 
burden of proof." !d. at 596. In addition, a trial court 
making a CRE 702 determination must apply its 
discretionary authority under CRE 403 to ensure that the 
proba~ive 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. !d.; Campbell, 814 
P.2d at 8; Hampton, 746 P.2d at 951 n. 8. Fmally, 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, 975 P.2d at 
1 I 14; Campbell, 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, 915 P.2d at 1114; Campbell, 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.l2 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 (l) 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 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. 

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.l3 Thus, a determination of 
admissibility under our new standard is required. 

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 conc.ern is' 
whether the PCR-based multiplex STR system from 

=~~the evide"'e here w" derived is suffi'ij 7 
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We begin by discussing the admissibility of PCR and I 
STRcbased DNA testing, as we have not previously 
addressed this issue.l4 The majority of courts in other I 
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 702,15 Indeed, the National· Research 
Council's Co.mmittee on Forensic DNA Science has 
concluded that the molecular technology on which PCR 
is based is thoroughly sound, and that the results are 
highly reproducible when appropriate quality-control 
methods are followed. Shea, 957 F. Supp. at 338-39. 

·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.govlbiotechfstrbase/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.l6 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.l7 

The evidence at issue in this case was derived from a 
PCR-based STR multiplex system.l8 Specifically, the 
Profiler Pllli! 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. 

We agree with the trial court's conclusion that. in 
general, evidence derived from multiplex testing should 
be admitted. However, w~ reach this conclusion by 
applying CRE 702, rather than Frye. Iti 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 w!i1TI!Ilt 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/biotechlstrbaselmultiplx.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 
~van~g~ to. mult.plexing. is its ability to offer greater 
d1scnmmauon. The trial court also noted that 
multiplexing requires less material, fewer tests and thl.l~' 
is ideal i.n the forensic setting and save~ time and mon<'y. 
In addition, because fewer tests are required, the risk of 
cont~minat~n.g samples is reduced. Whiie testing 
multiple loc1 m one test can be problematic because 
adding inore 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 it~ reliability. 

The re,~ord indicates that the prosecution submitted 
fourteen studies addressing the consistencv and 
reliability of the PE kits and their forensic use. B~cause 
the m~jority of the. studies were conducted in foreign 
countnes 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 .jn its user's 
manual. The record also indicates that information about 
the multiplex method had been widely disseminated 
through num~rous poster sessions and symposia. 
Although the tnal court found that this failed to establish 
validation under strict 1\VGDAM guidelines and thus 
indicated no general acceptance under Frye, we reach a 
different conclusion under CRE 702. We find that the 
evide.nce in th~ record of numerous studies concerning 
;nulttple~, wtdespread dissemination of multiplex 
~nf?rmatlon, and yopular use of multiplex systems 
mdtcates that multiplex systems are reliable under CRE 
702. 

The trial court acknowledged that t:io!exiM which is 
a form of multiplexing, is generally accepted~i-Iowever, 
it ~oneth~less.held that the sixplex and ninepiex systems 
at tssue _m thts case were not sufficiently valldated or 
peer revtewed, and thus evidence derived from their us<: 
was inadmissible. We disagree. 

As a preliminary matter. we disapprove of the trial 
comt's distinction between the sixplex. and nineolex 
systems at issue in the present case and other multiplex 
systems ~ot ~ issue here that ~ave been widely accepted 
by the sctenufic communit'J.l9 

Such a fine distinction is not required under CRE 
702's liberal standard for admissibility, See Daubert, 
509 U.S. at 594 ("The inquiry envisioned by Rule 702 is, 
we emphasize, a flexible one."); Bonds. 12 F.3d at 565 
(holding that a Rule 702 inquiry is "a flexible and more 
lenient test that favors the admission of any scientiticaily 
valid expert testimony"). 

We also conclude that questions as to the reliability of 
the Pru:ticular type of multiplex kit go to the weight of 
the evtdence, rather than its admissibility. State v. 
Russell, 882 P.2d 747, 768 (Wash. 1994)- (holding that 
general acceptance under Frye of PCR kit was not 
required because the kit is simply one too! for carrying 
ou_t generally accepted PCR methodology); see also 
Hzcks, 103 F.3d at 848 (holding that challenges to 
laboratory protocols used in PCR testino do not weigh 
. against the ad~.i.ssibility of PCR); Shea, '957 F. Supp. at 
340_(concludmg that concerns about handling and 
quahty control proctydures affect the weight that should 

be gi'en to'""'"'~'"""'"'""'" """""ibility). "'I 
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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 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 
Coftler 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. ld. 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. /d. 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\ll 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." !d. The court also 
determined that specific concerns about the Profiler Plus 
and Cofiler kits themselves were issues of weight, rather 
than admissibility. !d. at 5. 

We are aware of only one trial court that has found the 
evidence derived from the Profiler Plus and Coftler 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 Dauben, 
holding that the absence of that factor defeats 
admissibility. See Kiunho, 526 U.S. at 151 (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., 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 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 •.. 

1
., 

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 thitt 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. 

1 The Profller Plus kit reads nine loci while the Cofiler kit reads 
six loci, two of which are also read by the Profiler Plus kit 

2 5.3 quadrillion= 5,300,000,000,000,000 = 5.3 x 1015 

3 United States v. Yee, 134 F.R.D. 161, 194 (N.D. Ohio 1990); 
Fishback, 851 P.2d at 891; State v. Vandebogart, 616 A.2d 483, 
490 (N.H. 1992); State v. Ford, 392 S.E.2d 781,783 (S.C. 1990). • \ 

~~ 
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4 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. 

5 In Fishback, we noted that the parties did not seriously dispute 
the applicability of Frye in determining the admissibility of DNA 
typing evidence. Fishback, 851 P.2d at 891 (noting also, however, 
that the notion that Frye was superceded by CRE 702 Iacked 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, 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 accepiance). 

6 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, 851 
P.2d at 896 (Mullarkey, J., concurring in the result only) (noting 
that, in light of the trial court's analysis Wlder 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"). 

1 Courts. have found that Frye's ambiguity provides an 
opportWlity to manipulate the terms "scientific. community" and 
"general acceptance" in order to reach a desired result. Downing, 
753 F.2d at 1236. 

8 Castro, 545 N.Y.S.2dat 987. 

9 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. 

10 CRE 702 is identical to the federal rule of the same number. See 
supra note 3. 

11 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 Wlknown probabilities of accuracy to be ~alanced against 
unmeasured prejudices." Ebert, supra, at 230. 

12 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, 509 U.S. at 593 n. 11. • 

13 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. 

14 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. 

15 Shea, 951 F. Supp. at 339 (holding that because PCR is based on 
SOWld scientific methods and bas been generally accepted in both 
forensic and non-forensic settings, it readily satisfies Rule 702's 
reliability requirement); Harmon v, State, 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 thc:ory 
underlying PCR DNA typing), overruled on Ofher grounds by, 
State v. Coon, 974 P.2d 386, 391 (Alaska 1999); People v. Wriglit, 
72 Cal. Rptr. 2d 246, 250 (Cal. Ct. App. 1998) (holding that I)ji:i;t\ 
evidence derived from PCR testing was admissible under Frye); 
People v. Pope, 612 N.E.2d 1321, 1327 (Ill. App. Ct. 1996} 
(holding that PeR-based methods of DQa typing, and polymarker 
typing for DNA identification are generally accepted under Frye); 
State v. Hill, 895 P.2d 1238, 1247 (Kan. 1995) (fmding no error in 
the trial court's determination that PCR amplification evidence 
satisfied Frye); State v. Moore, 885 P.2d 457, 475 (Mont. 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, 906 P.2d 697, 700 (Mont. 1995); 
Watts v. State, 733 So. 2d 214, 223 (Miss. 1999) (holding that PCR 
testing produces reliable results); State v. Dishon, 687 A.2d '1074, 
1086 (N.J. Super. Ct. App: Div. 1997) (holding that PCR was 
reliable because it was foWld 10 be generally accepted under Frye); 
People v. Morales, 643 N.Y.S.2d 217, 219 (N.Y. App. Div. 1996) 
(holding that PCR method had gained general acceptance under 
Frye); Campbell v. State, 910 S.W.2d 475, 478-79 (Tex. Crim. 
App. 1995) (holding that Wlderlying theory of PCR DNA testing is 
valid under Rule 702). 

16 People v, Allen, 85 Cal. Rptr. 2d 655, 659-60 (Cal. Ct. App. 
1999) (holding that STR testing is generally aecepted under Frye); 
State v. Roth, 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, No. 5-99-0453, 2000 Ill. 
App. LEXIS 742, at *14 (fll. App. Ct. Sept. 8, 2000) (noting that 
STR-based testing is now generally accepted in the relevant 
scientific community); Commonwealth v. Rosier, 685 N.E.2d 739, 
743 (Mass. 1997) (liolding that PCR-based tests, including STR, 
are scientific.li!y valid); State v. Jackson, 582 N.W.2d 317, 325 
(Neb. 1998) (holding that the trial court correctly determined that 
PCR-based STR DNA testing used in that case was generally 

. accepted). 

17 See Brooks, 915 P.2d at 1114 (holding that evidence is 
admissible if it is reasonably reliable and will assist. the trier of 
fact). 

18 As discussed above, multiplex systems add.more than one set of 
PCR primers t<l a reaction so as to be able to amplify and run 
several loci simultaneously. In contrast, monoplex systems run 
each STR locus separately. 

19Indeed, while concluding that only monoplex and triplex STR 
systems are generally accepted, the trial court noted that the NlST 
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. 


