DNA EVIDENCE IN THE O.J. SIMPSON
TRIAL

WiLLIAM C. THOMPSON"
I.  INTRODUCTION

To draw appropriate lessons from the O.J. Simpson case, one
must have an accurate appreciation of the strengths and weak-
nesses of the DNA evidence against Simpson. Much of the public
discourse about the case begins with the premise that the DNA
evidence proved Simpson’s guilt conclusively and proceeds quickly
to an analysis of factors that might explain why the jury never-
theless voted to acquit. This line of analysis generally leads to
unflattering conclusions about the fairness or intelligence of the
Simpson jury and, more broadly, to cynical conclusions about the
capacity of the criminal justice system, as currently constituted,
to produce just results. The first section of this essay challenges
the underlying premise of this analysis. I argue that the jury
could quite reasonably have concluded that the DNA evidence
against Simpson deserved little or no weight.

When drawing conclusions from the Simpson case, it is also
helpful to understand ways in which the DNA evidence in the
Simpson case differed from the DNA evidence presented in other
cases, and ways in which it was the same. The second section of
this essay draws this comparison. I argue that the extensive use
of duplicate testing in the Simpson case greatly reduced concerns
(that are crucial in most other cases) about the potential for false
positives due to poor scientific practices of DNA laboratories. On
the other hand, the Simpson case revealed serious problems
regarding the collection and handling of biological samples and
the potential for cross-contamination of evidence, that are of
general concern.

Important issues also arose in the Simpson case concerning
the manner in which DNA evidence should be presented to juries.
The third section of this essay evaluates these issues, focusing on
the use of statistics to help describe the strength of DNA evidence
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for proving identity. I argue that the statistics presented in the
Simpson case were misleading—they understated the probability
that a coincidental match between DNA profiles could produce a
false incrimination and failed to take into account important
variables that greatly affect the value of DNA evidence, such as
the potential for error in the collection, handling, or typing of
samples. A close analysis of the DNA evidence in the Simpson
case is useful, in part, because it shows the importance of these
problems and provides insights into the strengths and limitations
of proposals for addressing these problems, such as the use of
likelihood ratios to characterize DNA evidence.'

II. THE DNA EVIDENCE AGAINST SIMPSON
A. OQOverview

There has never been a case in which more DNA evidence
was amassed against a single criminal defendant. Over fifty
blood samples were tested. Many of the samples were split and
tested in duplicate by two different laboratories. The key results
are summarized here.’

The Bundy Crime Scene—Although most of the blood at the
crime scene matched victims Nicole Brown Simpson (“NBS”) and
Ronald Goldman (“RG”), DNA profiles consistent with O.J.
Simpson (“OJS”) were found in five blood drops on the Bundy
walkway and in three blood stains from the rear gate.

The Rockingham Glove—The right-hand glove found at
Simpson’s residence was saturated in blood. Although the great

1. The O.J. Simpson trial raised many issues regarding DNA evidence. I
ultimately decided to focus on the issues outlined above; however, in my early
thinking and outlining for this Symposium, I considered elaborating on several other
issues. For example, I suggested in my initial outline that the use of duplicate testing
and objective criteria for analyzing DNA test results should be required as elements
of admissibility. Elsewhere in this volume, Professor Imwinkelried provides some
insightful reactions to these suggestions. Edward Imwinkelried, The Case Against
Evidentiary Admissibility Standards That Attempt To “Freeze” the State of a
Scientific Technique, 67 U. COLO. L. REV. 887 (1996). I respond to some of his points
below. See infra note 39 and accompanying text.

2. This summary is based in part on laboratory reports prepared by Cellmark
Diagnostics, the California State Department of Justice, and the Los Angeles Police
Department Crime Laboratory (copies available from author). The author also draws
on trial transcripts, particularly the testimony of Robin Cotton and Gary Sims. For
another summary of the DNA evidence against Simpson, see B. Weir, DNA Statistics
in the Simpson Matter, 11 NATURE GENETICS 365 (1995).
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majority of the blood matched the victims, three tiny samples
taken from near the wrist notch produced profiles consistent with
a mixture of DNA from OJS and one or both victims. However,
the portion of the DNA mixture that could be consistent with
Simpson’s DNA (but not the victims’) consisted of a single genetic
marker (allele) that is quite common.

The Sock—In Simpson’s bedroom, police collected a pair of
dark, finely woven socks. One of these socks was later found to
have a large bloodstain at the ankle that contained a DNA profile
consistent with NBS. Three additional samples from the same
sock (two from the leg area, one from the toe) contained minute
amounts of material containing DNA consistent with OJS.

The Bronco—Blood samples were collected from Simpson’s
Bronco on two occasions: shortly after the crime on June 14, and
over two months later on August 26, 1994. Most of the samples
were consistent only with OJS. But three small smears of blood
collected from the console in August contained profiles consistent
with a mixture of DNA from OJS, NBS, and RG. According to
prosecution experts, a sample collected from the console in June
also showed a mixture of DNA from OJS and RG, although a
defense expert testified that this result was inconclusive because
a control had failed during the assay.® A sample collected from
the steering wheel in June had a profile consistent with a mixture
of DNA from OJS and a second, unknown person. DNA of NBS
might (or might not) have been included in this mixture as well.
Finally, a sample from the carpet contained a profile consistent
with NBS.

Rockingham Blood Drops—Blood drops on Simpson’s
driveway, and in the foyer of his house, contained DNA consistent
with his profile.

3. When a blood stain is analyzed to determine its DNA type, it is important to
analyze unstained materials next to the blood as a control for contamination. See
NATIONAL RESEARCH COUNCIL, DNA TECHNOLOGY IN FORENSIC SCIENCE 66 (1992)
[hereinafter NRC I]. If this unstained material, known as a substrate control, is
found to contain DNA, it invalidates the test because it raises the possibility that
extraneous DNA (from a source other than the blood) is also present. In the case of
the Bronco console stain collected in June, a substrate control showed positive results
of a type consistent with RG. In the opinion of a defense expert, this finding rendered
all conclusions about the DNA type of the bloodstain scientifically invalid. See
Official Transcript, Examination of John Gerdes, People v. Simpson, No. BA 097211,
1995 WL 479507, at *2 (Cal. Super. Ct. L.A. County Aug. 2, 1995).
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B. The Story Model and DNA Evidence

According to the story model, which is the leading theory of
jury decision making, jurors evaluate a complex set of evidence
by considering the plausibility of various stories (i.e., narrative
accounts) of how the evidence might have arisen.* The plausibil-
ity of a story depends on its coherence and completeness (i.e.,
whether it accounts for all crucial facts), as well as its goodness
of fit with the evidence. A key task for the jury in a criminal case
is to decide whether any story consistent with the defendant’s
innocence is sufficiently plausible to raise reasonable doubts
about the prosecution’s account of the evidence.

Consequently, in order to evaluate the performance of the
Simpson jury, one must understand the various accounts of the
DNA evidence that the jury had to assess. A major problem with
public discourse about the Simpson case is that while the
prosecution account of the DNA evidence is well understood, the
defense account is not. Indeed, many commentators seem to have
serious misconceptions about the defense account of the DNA
evidence and have unfairly condemned the jury for accepting
implausible “explanations” of the evidence that the defense never
advanced.® Let me try to set the record straight.

4. See N. Pennington & R. Hastie, Evidence Evaluation in Complex Decision
Making, 51 J. PERS, & SOC. PSYCHOL. 242 (1986); N. Pennington & R. Hastie,
Explaining the Evidence: Tests of the Story Model for Juror Decision Making, 62 J.
PERS. & SOC. PSYCHOL. 189 (1992). Hastie and Pennington have proposed that jurors
construct the stories by developing their own narrative accounts of the evidence. In
doing so they are undoubtedly influenced by the accounts suggested by the attorneys
in their arguments, although they may construct novel stories that go beyond the
accounts proposed by the attorneys. See Reid Hastie & Nancy Pennington, The O. .
Simpson Stories: Behavioral Scientists’ Reflections on The People of the State of
California v. Orenthal James Simpson, 67 U. COLO. L. REV. 957 (1996).

5. During the conference at which articles in this volume were initially
presented, it became apparent to me that many participants were ignorant of the
defense explanations for the blood evidence, or, worse yet, harbored serious
misconceptions about them. For example, one speaker confidently derided those who
accepted the defense theories as weirdos and kooks comparable to those who believe
that Elvis still lives, yet he had not taken the time to analyze or even understand the
defense explanations for the DNA evidence. Another speaker based his conclusion
that the verdict stemmed from racism in part on the observation that the defense
explanation for the blood evidence was too preposterous for any reasonable person to
accept. The “defense explanation,” as this speaker described it, was indeed
preposterous, but bore little relationship to the explanation the defense actually
advanced in the trial. Ignorant condemnations of the jury, and straw man arguments
that ridicule Simpson’s defense by mischaracterizing it, have been standard fare in
media commentary. In scholarly discourse our standards should be higher.
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C. The Prosecution Account

The prosecution argued that Simpson cut his hand while
murdering the victims and left a “trail of blood” from the Bundy
crime scene, into his Bronco, and back to his residence at
Rockingham. According to the prosecution account, the victims’
blood was transferred to the Bronco because it was splattered on
Simpson and saturated the glove (which Simpson carried with
him until he dropped it behind his house). Nicole Brown Simp-
son’s blood was pressed on the sock at the crime scene; perhaps
Nicole’s bloody hand touched his ankle. Simpson disposed of the
other clothing that he wore to the crime scene but left the socks
in his bedroom because he did not realize they were stained with
Nicole’s blood.

D. The Defense Account®

The defense story had several elements.

Simpson Bled at His Home and in the Bronco. The defense
argued that Simpson accidentally cut himself at his home during
the evening of the crime, perhaps while retrieving a cellular
phone from the Bronco, and thereby left drops of his own blood
inside the Bronco, on his driveway, and in the foyer of his home.
Simpson later traveled to Chicago, where he cut himself again,
and more seriously, when he broke a glass in his Chicago hotel
room upon learning of the death of his ex-wife.” The testimony of
Dr. Robert Huizenga established that there were two cuts on
Simpson’s left middle finger and that the smaller, less conspicu-
ous cut could have bled sufficiently to account for the quantity of
Simpson’s blood found in the Bronco and at his Rockingham
residence.?

6. This section is largely a summary of arguments offered by defense lawyer
Barry Scheck in his closing statement. See Official Transcript, Closing Argument by
Mr. Scheck, People v. Simpson, No. BA 097211, 1995 WL 697930, at *1 (Cal. Super.
Ct. L.A. County Sept. 28, 1995).

7. Considerable evidence was offered to support the theory that the large,
prominent cut on the middle finger of Simpson’s left hand occurred in Chicago.
Several witnesses testified that they observed Simpson’s hands during the trip to
Chicago without seeing a cut. On the return flight, witnesses said the finger was
bandaged and still oozing blood. Broken glass and blood stains were found in
Simpson’s Chicago hotel room.

8. Official Transcript, Examination of Robert Huizenga, People v. Simpson, No.
BA 097211, 1995 WL 447591, at *9 (Cal. Super. Ct. L.A. County July 17, 1995).
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The Bundy Blood Drops and Rockingham Glove Were
Contaminated with Simpson’s DNA at the LAPD Laboratory.
LAPD criminalist Collin Yamauchi admitted that he spilled some
of Simpson’s blood from a reference vial while working in the
evidence processing room and that shortly thereafter he handled
the Rockingham glove and the cotton swatches containing the
blood from the Bundy drops.® The defense proposed that some of
Simpson’s blood was inadvertently transferred to these eviden-
tiary samples, perhaps on Yamauchi’s gloves or instruments.

DNA of the person who left the blood drops (possibly the true
perpetrator) could not be detected, the defense argued, because it
was degraded and destroyed due to mishandling of the Bundy
samples. LAPD criminalists collected the blood drops by swab-
bing them with wet cotton swatches. The swatches were then put
in plastic bags and left several hours in a hot truck. The prosecu-
tion’s experts all acknowledged that DNA degrades rapidly when
blood samples are left in a moist, warm environment, that
degradation can render the DNA originally in a sample untype-
able, and that subsequent contamination of such a sample by a
second person’s DNA can cause it falsely to match the second
person on a DNA test.

The defense argued that the pattern of the DNA test results
fits neatly with the cross-contamination theory. The quantity of
DNA found on the evidentiary items was small enough to be
consistent with such an inadvertent transfer. On the glove, the
allele matching Simpson was found in samples from the wrist
notch, in an area where Yamauchi wrote his initials, and nowhere
else. In the blood swatches, the quantity of DNA consistent with
Simpson declined in the order in which Yamauchi handled
them—that is, the first sample he handled had the most DNA,
and the later samples contained much less DNA.

To bolster further the cross-contamination theory, the
defense presented evidence of sloppiness in the LAPD’s handling
of samples prior to DNA testing. The criminalists were poorly
trained with respect to sample handling, were not following a
written protocol, did not understand the purpose and importance
of precautionary measures, such as changing gloves, and made

9. Official Transcript, Examination of Collin Yamauchi, People v. Simpson, No.
BA 097211, 1995 WL 324772, at *11 (Cal. Super. Ct. L.A. County May 30, 1995) (“Q.
by Mr. Scheck: Did you get blood on your gloves when you opened Mr, Simpson’s
reference tube? A. [by Mr. Yamauchi]: Yes. Soaked through the paper.”).
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serious errors even when attempting to demonstrate proper
sample collection and handling techniques. Defense expert Dr.
John Gerdes, who reviewed DNA test results at the LAPD
laboratory during the year prior to the Simpson case, found a
history of serious contamination problems that he attributed
largely to cross-contamination of DNA due to poor sample
handling procedures. ,

Dr. Gerdes also found startling evidence of cross-contamina-
tion in the DNA test results of the Simpson case itself: it
appeared that the reference vials containing the blood of Nicole
Brown Simpson and Ronald Goldman were contaminated with
the DNA of O.J. Simpson! Extra alleles consistent with O.J.
Simpson’s appeared when the victims’ blood was typed both at the
LAPD laboratory and at two other laboratories to which the same
vials were later sent.”

The prosecution contended that cross-contamination of the
Bundy drops was ruled out because substrate controls (i.e., test
samples taken from unstained areas adjacent to the blood drops)
were negative—that is, they contained no detectable DNA. If the
Bundy drops were contaminated with Simpson’s DNA, then the
substrate controls should also have been contaminated.’ The
defense had two responses to this argument. First, it appeared
from the laboratory notes that the LAPD had failed to process
and handle the substrate controls in parallel with the Bundy
drops, leaving open the possibility that the substrate controls
were not exposed when the cross-contamination occurred.

10. The prosecution neither challenged nor rebutted this testimony. For a more
detailed description of this evidence, see John C. Gerdes, Criticism/Concerns
Regarding DNA Forensic Testing Substantiated by Evidence Presented in the O.J.
Simpson Case, Remarks at the Sixth International Symposium on Human
Identification (Oct. 14, 1995) (transcript on file with the University of Colorado Law
Review). The defense theory was that the victims’ vials were contaminated with
Simpson’s DNA from the Rockingham blood drops, which were processed in close
proximity to the victims’ blood vials in the LAPD evidence processing room. The
prosecution offered no explanation for why Simpson’s alleles would appear in the
victims’ samples. Dr. Robin Cotton of Cellmark suggested, after the trial, that the
extra alleles might have been spurious experimental artifacts, but she could not
explain why these artifacts would happen to match Simpson’s DNA profile across two
genetic systems. Robin Cotton, Remarks at the Sixth International Symposium on
Human Identification (Oct. 14, 1995) (transcript on file with the University of
Colorado Law Review). If the extra alleles are not really Simpson’s DNA, then it
seems a rather unlikely coincidence that they would happen to match Simpson’s
profile. ’

11. No substrate controls were taken from the glove.
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Second, it is well established that substrate controls do not
always pick up DNA contamination, even when they are handled
in parallel with the contaminated samples.’* Indeed, Dr. Gerdes
testified that his review of previous LAPD testing revealed
numerous instances in which controls designed to detect contami-
nation were negative even though contamination had clearly
occurred. The prosecution neither challenged nor rebutted this
testimony. :

Switching of Swatches. After they were used to collect blood
at the crime scene, the Bundy swatches were sealed in plastic
bags and stored in a truck. At the end of the day, they were
returned to the LAPD crime laboratory and left in test tubes
overnight to dry. The next morning, criminalist Andrea Mazzola
packaged the dried swatches in paper bindles. In a pretrial
hearing about two months thereafter, Mazzola testified that she
had placed her initials on each of the bindles.'

When defense experts examined the bindles containing the
Bundy swatches, they made two startling discoveries: none of the
bindles bore Mazzola’s initials,'* but some bore what renowned
criminalist and defense expert Dr. Henry Lee later characterized
as wet transfer stains—the sort of stains that would be produced
by contact with swatches that were wet with blood. These
observations led Dr. Lee to a memorable conclusion: “something
is wrong.”*®

12. See NRC I, supra note 3, at 67 (“even in a [contaminated laboratory] blank
controls do not necessarily become contaminated on every occasion”). The National
Research Council (“NRC”), the research arm of the National Academy of Sciences, has
issued two helpful reports on forensic DNA evidence. The first report focuses on a
broad range of technical and statistical issues surrounding DNA testing. Id. The
second report focuses primarily on the statistical characterization of forensic DNA
evidence. NATIONAL RESEARCH COUNCIL, THE EVALUATION OF FORENSIC DNA
EVIDENCE: PREPUBLICATION COPY (1996) [hereinafter NRC II] (forthcoming) (on file
with author). NRC II updates and revises the recommendations of NRC I concerning
procedures for estimating the statistical frequency of DNA profiles and presenting
these results to a jury, but does not revisit the technical recommendations of NRC I
with respect to issues such as the need for validation and experimental controls. On
these technical issues, NRC I remains an important scientific authority.

13. Pre-Trial Transcript, Motions (Griffin Hearing), People v. Simpson, No.
BA 097211, 1995 WL 510855, at *20 (Cal. Super. Ct. L.A. County Aug. 23, 1994).

14. At the trial, after the defense pointed out that Mazzola’s initials did not
appear on what the prosecution claimed were the bindles, Mazzola testified that she
must have been mistaken when she earlier testified that she had initialed the
bindles. Official Transcript, Examination of Andrea Mazzola, People v. Simpson, No.
BA 097211, 1995 WL 248041, at *36 (Cal. Super. Ct. L.A. County Apr. 27, 1995).

15. Official Transcript, Examination of Henry C. Lee, People v. Simpson, No.
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The Bundy swatches should not have been wet when they
were placed in the bindles, the defense argued. According to
laboratory notes, the swatches had been allowed to air-dry in
open test tubes for fourteen hours before they were placed in the
bindles. Dr. Lee testified that the swatches should have been
completely dry within three hours. A study produced by the
prosecution stated that swatches dry within fifty-five minutes.®

The defense suggested that one of the detectives took blood
from Simpson’s reference tube, created swatches, and then stored
the swatches in plastic bags until an opportunity arose to
substitute them for the Bundy swatches (perhaps substituting the
bindles as well).!” The tell-tale wet transfers occurred because the
detective failed to allow the swatches to dry adequately after
removing them from the plastic bags. The defense was able to
establish, through cross-examination of the prosecution’s experts,
that LAPD detectives.are trained in the collection of blood
samples; detectives have swatches and plastic bags for that
purpose and often submit blood swatches to the laboratory.'®
Moreover, the lead detectives in the Simpson case had access to
the laboratory.' _

Lead detective Philip Vannatter also had access to Simpson’s
blood. Blood was drawn from Simpson by Thano Peratis, a nurse
employed by the LAPD, the day after the crime. Peratis placed
the tube of Simpson’s blood in an unsealed envelope and gave it
to detective Vannatter. The defense established that LAPD policy

BA 097211, 1995 WL 521227, at *17 (Cal. Super. Ct. L.A. County August 28, 1995).

16. The prosecution argued that the swatches might nevertheless still have been
wet because they might have been stuck together like sandwiches. According to the
“swatch sandwich” theory, which was never supported by evidence, the outer
swatches would have dried, but the inner swatches might still have been wet. See
Official Transcript, Examination of Henry C. Lee, People v. Simpson, No. BA 097211,
1995 WL 521225, at *8 (Cal. Super. Ct. L.A. County Aug. 25, 1995).

17. The LAPD criminalists kept no record of the number of swatches collected
at the scene of the crime, nor the number placed in the bindles. Official Transcript,
Examination of Dennis Arthur Fung, People v. Simpson, No. BA 097211, 1995 WL
170090, at *34-*35 (Cal. Super. Ct. L.A. County Aug. 25, 1995).

18. Official Transcript, Examination of Gregory Matheson, People v. Simpson,
No. BA 097211, 1995 WL 264483, at *7 (Cal. Super. Ct. L.A. County May 1, 1995).

19. Cross-contamination and planting are not inconsistent theories. Defense
attorney Barry Scheck argued that inadvertent cross-contamination may have
produced the initial incriminating results that convinced the police and criminalists
of Simpson’s guilt and may thereby have given someone the confidence to plant
additional evidence in order to strengthen the prosecution’s case and assure that a
“guilty” man did not escape justice.
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calls for evidence of this sort to be booked immediately, and that
Vannatter could have booked it within minutes at either of two
locations. But he did not do so. Instead, he kept Simpson’s blood
with him for at least several hours and, by his account, drove
across the city with it to Simpson’s residence, where he gave it to
LAPD criminalist Dennis Fung.? Whether Vannatter’s account
is accepted or not, the defense argued, it is clear that he had sole
possession of Simpson’s blood tube long enough to have removed
blood and made some swatches had he chosen to do so.
Furthermore, blood was missing from Simpson’s reference
tube. Nurse Thano Peratis testified at a preliminary hearing that
he had drawn eight milliliters (ml.) of blood from Simpson. Under
close questioning, he expressed confidence that the amount was
between 7.9 and 8.1 ml.2* However, records in the LAPD Crime
Laboratory indicated that the tube had contained only 6.5 ml.
when it was received by the laboratory. The prosecution re-

20. Whether the transfer actually took place at that point was a contested issue.
Laboratory notes indicating the order in which items were received had initially
shown the blood vial being received after a pair of Simpson’s tennis shoes, which were
known to have been received at the laboratory the next morning (because another
detective, Lange, admitted that he took Simpson’s shoes home with him for the
evening). But the notes were altered to indicate that Simpson’s blood vial had been
received before the tennis shoes. Under cross-examination by Barry Scheck, Fung’s
account of how and when he received Simpson blood tube, and what he did with it,
went through a series of changes as Scheck confronted Fung with news videotapes
that appeared to contradict earlier versions. According to the final version, Fung
received the envelope containing the tube from Vannatter in the foyer of Simpson’s
home and then placed it, with various other items, in a plastic garbage bag that was
carried out to the criminalists’ truck by ceiminalist Andrea Mazzola. See Official
Transcript, Examination of Dennis Arthur Fung, People v. Simpson, No. BA 097211,
1995 WL 226218, at *7 (Cal. Super. Ct. L.A. County Apr. 17, 1995). Mazzola
admitted during cross-examination that she was present when Fung said that
Vannatter gave him Simpson’s blood but that she had not seen the transfer (she
recalled during redirect examination, however, that she had closed her eyes for a
moment’s rest at precisely that time). She did not realize that the garbage bag she
carried out to the truck contained a vial of Simpson’s blood and did not see Simpson’s
tube until the next morning. Official Transcript, Examination of Andrea Mazzola,
People v. Simpson, No. BA 097211, 1995 WL 248040, at *25 (Cal. Super. Ct. L.A.
County Apr. 27, 1995).

21. Official Transcript, Preliminary Hearing, No. BA 097211, 1995 WL 733991,
at *8 (Cal. Super. Ct. L.A. County July 7, 1994) (testimony of Thano Peratis). Due
to illness, Peratis did not testify at the trial, but the court allowed the defense to
present a videotape of his preliminary hearing testimony. Official Transcript, Motion
re: Dr. John Gerdes, Examination of Joseph Bosco and Thano Peratis, People v.
Simpson, No. BA 097211, 1995 WL 468715, at *7 (Cal. Super. Ct. L.A. County Aug.
1, 1995). .
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sponded that Peratis must have been mistaken about how much
blood was drawn.?

Nicole Brown Simpson’s Blood Was Planted on the Sock. The
blood matching Nicole Brown Simpson that was found on the sock
was a large, thick stain, slightly larger than the size of a quarter.
It had a slightly crusty appearance and made the underlying
material of the sock stiff and puckered. Surely this stain would
have been noticed, the defense argued, had it been on the sock at
the time the sock was collected. Yet on three separate occasions
the sock was examined and the stain was not noticed. On June
13, 1994, criminalist Dennis Fung collected the socks in O.J.
Simpson’s bedroom. At that time he was conducting a search for
blood in Simpson’s residence. He noted no blood on the socks. On
June 22, 1994, the socks were examined at the LAPD laboratory
by Michelle Kestler, a laboratory supervisor, and two experts for
the defense, Michael Baden and Barbara Wolf. They noted no
blood. On June 29, 1994, the socks were examined again as part
of an inventory of evidence ordered by Judge Ito. The express
purpose of the inventory was to determine what blood samples
might be available to be split with the defense. No blood was
observed on the sock. The laboratory notes say “blood search,
none obvious.” Then on August 4, 1994, the blood stain was
discovered. The defense argued that this sequence of events
makes it obvious that the blood was planted on the sock sometime
after June 29, 1994.2%

Defense experts Dr. Henry Lee and Professor Herbert
MacDonnell examined the sock and concluded that the blood stain
had been pressed onto it while it was lying flat, and not while
someone’s leg was in the sock. The blood had soaked through one

22. The court also allowed the prosecution to present a videotape made by one
of the prosecutors in which Peratis is seen telling the prosecutor that his sworn
testimony had been mistaken and he could now recall that he had drawn only 6.5 ml.
of blood. Official Transcript, Examination of Richard Rubin, No. BA 097211, 1995
WL 564555, at *40-41 (Cal. Super. Ct. L.A. County Sept. 12, 1995).

23. The prosecution responded that the dark brown bloodstain was simply
missed because the black socks were viewed under less-than-ideal lighting conditions.
A pivotal moments of the trial occurred during the testimony of prosecution expert
Gary Sims, when Barry Scheck asked that the jury be allowed to examine the sock.
Official Transcript, Examination of Gary Sims, People v. Simpson, No. BA 097211,
1995 WL 326930, at *27 (Cal. Super. Ct. L.A. County May 31, 1995). In the author’s
opinion, it was at that moment that the jury first came to believe that Simpson had
been framed. Under the less-than-ideal lighting conditions of the courtroom, the
jurors had no difficulty seeing the blood on the sock.
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side of the sock and left a “wet transfer” on the opposite inner
wall at a point that would have been directly under the stain had
the sock been lying flat. The wet transfer is inconsistent with the
prosecution theory, the defense argued, because Simpson’s leg
would have blocked such a transfer had he been wearing the sock
when the blood was deposited on it during the murders. Based on
. Professor MacDonnell’s estimates of the drying rate of blood on
the sock, the defense argued that by the time Simpson got home
and removed the socks, the blood would have dried, making a wet
transfer impossible at that point.

The planting theory is also supported by evidence that the
chemical preservative ethylenediaminetetraacetic acid (‘EDTA”)
was found in the stain, the defense argued. The victims’ blood
samples were stored at the LAPD laboratory in tubes that
contained EDTA. When the defense first raised the theory that
the blood on the sock had been planted, the prosecution sent the
sock to the FBI laboratory and asked that the stain be tested for
EDTA. Absence of EDTA would presumably have been taken as
proof that the stain did not come from the laboratory tubes. But
the tests performed by FBI agent-examiner Roger Martz did show
evidence of the presence of EDTA. When the prosecution declined
to call Martz as a witness, he was called by the defense. Martz
admitted that the stain showed traces of EDTA but opined that
the quantity was too low to be consistent with blood from a
reference tube. The defense then presented Dr. Fredrick Reiders,
who reviewed Martz test results and expressed the opinion that
the quantities of EDTA present in the stain were indeed consis-
tent with the stain originating in blood from a reference tube, and
are too high to be consistent with blood from a living human
being. The defense argued that Dr. Reiders was a better qualified
and more credible witness than Martz, who does not have an
advanced degree, and that Reider’s conclusion, if true, proves that
the blood on the sock was planted.

O.J. Simpson’s Blood Was Planted on the Back Gate. Most of
the blood samples from the crime scene were collected on June 13,
1994, the day after the murders; but the three blood stains on the
rear gate were not collected until July 3, 1994. According to the
prosecution account, these stains were simply missed during the
initial collection and were only noticed later. According to the
defense account, these stains were not collected the day after the
crime because they were not there at that time. The defense
offered a powerful piece of evidence to support the planting
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theory. A photograph taken the day after the crime shows no
blood in the area of the rear gate where the largest and most
prominent stain was later found. Barry Scheck introduced this
photo during his cross-examination of criminalist Dennis Fung.
After displaying a photograph of the stains that Fung collected on
July 3, Scheck then showed the photograph of the rear gate taken
on June 13. In one of the more memorable moments of the trial,
Scheck pointed to the area where the largest stain should have
been and demanded, “Where is it, Mr. Fung?’? Mr. Fung had no
answer, nor was Scheck’s question ever answered by the prosecu-
tion.

The defense argued that the planting theory was consistent
with the quantity and condition of the DNA in the samples from
the rear gate. The other samples collected at the crime scene,
including those from the front gate, were highly degraded and
contained little typeable DNA. By contrast, the samples from the
back gate contained high concentrations of undegraded DNA.
The defense argued that these samples should have been
somewhat degraded had they been exposed to the environment
for three weeks before being collected.

The planting theory was also supported by the FBI tests,
which showed evidence of EDTA in the samples from the back
gate.

The Victims’ Blood in the Bronco. The defense offered several
explanations for the presence of DNA consistent with the victims’
in the Bronco. One possibility, the defense argued, is that the
victims’ blood was planted in the Bronco by detective Mark
Fuhrman in order to frame Simpson. Under this theory, Fuhr-
man swiped the Rockingham glove inside the Bronco in order to
plant the victims’ blood there.?® Although the detectives testified
that the Bronco was locked when they first saw it and denied that
anyone had opened the doors while it was at Simpson’s residence,
the defense pointed to evidence suggesting that Fuhrman had, in
fact, opened the door of the Bronco. In his testimony, Fuhrman
reported seeing blood stains on the lower sill of the Bronco’s door.
Photographs of the Bronco showed that there were indeed stains

24. Official Transcript, Examination of Dennis Arthur Fung, People v. Simpson,
No. BA 097211, 1995 WL 170091, at *35 (Cal. Super. Ct. L.A. County Apr. 11, 1995).
25. By this account, Simpson’s DNA may have gotten on the glove because
Fuhrman swiped it across the blood spots Simpson left there after cutting himself.
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where Fuhrman reported them, but they could be seen only when
the door of the Bronco was open.

Even if Fuhrman did not swipe the glove in the Bronco, he
might have transferred the victims’ DNA there unintentionally,
the defense argued. A photo taken at the crime scene showed
Fuhrman standing in a pool of the victims’ blood pointing at a
glove. It was after this photo was taken that Fuhrman went with
the other detectives to Rockingham. If Fuhrman then entered the
Bronco looking for evidence, the defense argued, the blood
consistent with Nicole Simpson on the carpet could have come
from Fuhrman’s shoe.?” Fuhrman or another officer who had a bit
of the victims’ blood on a sleeve or shirt cuff could have acciden-
tally swiped it onto the Bronco console while exploring for
evidence.

A third explanation is that the victims’ blood was planted in
the Bronco while it was at a storage facility. On June 14, 1994,
Dennis Fung first collected blood from the Bronco. The defense
established that it was a general practice of criminalists, when
swabbing blood, to collect the entire sample. Three witnesses
testified that they had been in the Bronco after June 14 and saw
no blood. On August 26, 1994, the Bronco was again inspected
and blood was found on the console in the same location where
Fung had collected the initial samples. In the interim, the Bronco
was left at an unsecured storage facility where a large number of
people had access to it and unauthorized persons were known to
have entered it looking for souvenirs.

Finally, the defense argued that there could have been
tampering with the Bronco swatches in the LAPD crime labora-
tory. If Nicole Brown Simpson’s blood was planted on the sock,
then her blood and that of Ronald Goldman could have been
planted in the Bronco swatches as well.

26. In a possible Freudian slip, Fuhrman also testified about seeing blood in the
Bronco; later correcting himself to say on the Bronco. Official Transcript,
Examination of Mark Fuhrman, People v. Simpson, No. BA 097211, 1995 WL 106323,
at *8 (Cal. Super. Ct. L.A. County Mar. 14, 1995).

27. The defense cited evidence that the grass at Rockingham was wet that
morning. Blood from the crime scene that had dried on Fuhrman’s shoe might have
been re-wetted when Fuhrman walked on the grass at Rockingham, facilitating its
transfer to the Bronco carpet. Official Transcript, Closing Argument by Mr. Scheck,
People v. Simpson, No. BA 097211, 1995 WL 697930, at *26 (Cal. Super. Ct. L.A.
County Sept. 28, 1995).
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E. DNA Evidence and the Jury

Although the defense account of the DNA evidence was not
as simple or straightforward as the prosecution’s, it was coherent
and complete, and it had considerable factual support. It
certainly cannot be rejected out of hand. Hence, arguments that
begin with the premise that Simpson’s guilt was obvious in light
of the DNA evidence, and then proceed to an analysis of how the
jury could have erred, warrant closer examination. Those who
would argue that the jury erred need to say more than DNA-
Q.E.D.2®

An examination of the competing theories also belies the
claim that the DNA evidence was too complex or arcane for the
jury to understand. Whether the jury believed or disbelieved the
tampering theory, for example, probably had relatively little to do
with the jurors’ understanding of scientific arcana and a great
deal to do with the jurors’ assessment of facts that they were
uniquely well positioned to assess, such as whether the bloodstain
on the sock is easy to see, and whether the prosecution ade-
quately answered that famous question—“Where is it, Mr. Fung?”
There were a number of scientific issues in the case, but they had
little to do with the fundamental science underlying DNA testing,
or the details of laboratory procedures for typing DNA, and
everything to do with the potential for cross-contamination of
samples before they reached the DNA laboratories. Would it have
been irrational or obviously wrong for the jurors to believe that
criminalist Yamauchi cross-contaminated the Bundy swatches
and the glove with Simpson’s spilled blood? Hardly. Is this
theory difficult to understand? Not at all. In this light it seems
fatuous to claim, without further proof, that the jury was
confused about the DNA evidence.

F. DNA Evidence and the Media

The news media did a poor job of explaining and evaluating
the defense account of the DNA evidence. A number of crucial
facts that supported the defense case received little or no cover-

28. Those who wish to argue that the DNA evidence against Simpson was, in
fact, quite powerful, should take the time to articulate specific reasons why the
defense theories are untenable. Those who take this task seriously may find it harder
than they imagine.
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age. For example, the presence of DNA consistent with Simpson’s
in the reference tubes of the victims—a real bombshell—went
virtually unmentioned in media accounts, as did the fact that
criminalist Yamauchi spilled Simpson’s blood immediately before
handling the Rockingham glove and the Bundy swatches. Other
important facts were mentioned without analysis or explication.
Barry Scheck was shown on television asking “Where is it, Mr.
Fung?”, but the hoard of reporters that covered the trial provided
almost no analysis of the meaning or import of the question and
seemed strangely uninterested in knowing the answer. Henry
Lee was shown declaring that “something is wrong,” but the
media provided little information or analysis concerning what the
problem was. Commentary on the defense theories of the
evidence was often wildly inaccurate. It was frequently sug-
gested, for example, that the defense account of the DNA evidence
required a “massive conspiracy” in which dozens of people were
involved in fabricating evidence® or that it required a series of
highly improbable laboratory errors or coincidental matches
between DNA profiles. These suggestions are so wide of the mark
as to be embarrassing.

Why was media coverage of the defense theories so inade-
quate and, indeed, misleading? Part of the problem may have
been that the defense theories were articulated in full detail only
in the closing arguments. But the basic contours of the defense
(that the evidence was contaminated, compromised, and cor-
rupted) were set forth in the opening arguments. Competent
reporters should not have needed Barry Scheck’s closing argu-
ment to see the significance of Simpson’s DNA in the victimsg’
reference tubes. Competent commentators should not have
needed Barry Scheck’s help to understand that the defense
needed no “massive conspiracy” to explain the evidence.

The real problem with the news coverage may have arisen
from the atmosphere in which the press covered the trial, which
was collegial and yet intensely competitive. The reporters spent
much of their time in “Camp O.J.” comparing impressions and (in
the author’s humble view) developed a massive case of group-
think. Each reporter tested his or her impressions against an

29. How many conspirators are required by the defense theory of the DNA
evidence? In the author’s opinion, one or perhaps two would be sufficient. Readers
who think otherwise should reread the description of the defense theories offered
herein, or should check the defense closing arguments.
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emerging consensus about what really happened. Well before the
defense presented any evidence, the consensus had swung heavily
and permanently toward guilt. Herd mentality led the reporters
to view the trial through prosecutorial lenses® and to trust and -
rely on the press briefings provided by the district attorneys office
while viewing the defense with skepticism. The competitive
atmosphere probably exaggerated this bias. Particularly when
testimony covered unfamiliar issues, such as DNA evidence,
reporters may have been afraid of making mistakes, of emphasiz-
ing the wrong thing, of failing to see the real truth. It probably
seemed safer to accept the prosecutors’ spin on the DNA evidence
and to emphasize the facts that the prosecutors found important,
than to highlight what the defense said. Consequently, damaging
revelations about the DNA evidence that struck like bombshells
in court made scarcely a ripple in the media coverage.

Biased reporting and biased commentary probably reinforced
each other. The commentators relied on the reporters when
generating analyses of the trial evidence; the reporters relied on
the commentary when deciding which facts were important and
unimportant. In this atmosphere, it is not surprising that many
commentators failed to understand the defense theories of the
DNA evidence. Indeed, many commentators continue to mis-
characterize the defense position even after hearing the closing
arguments.’’

The media commentary on the Simpson case thus provides a
striking example of the power of preconceptions to distort people’s
evaluation of the facts. Public perceptions of the trial might well
be different had the media done a better job of explaining the
defense theories of the case.

III. THE DNA EVIDENCE IN OTHER CASES

The major difference between the DNA evidence against
Simpson and the DNA evidence against most other criminal
defendants, aside from its quantity, is that the Simpson prosecu-
tion arranged to have all important samples split and tested in
duplicate by different laboratories, while the samples in other

30. This tendency was probably encouraged by talk shows like Rivera Live that
offered an “inside view” of the case that was strongly biased toward the prosecution’s
perspective. :

31. The “massive conspiracy” claim, for example, is still very common.
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cases are typically typed by a single laboratory without replica-
tion. The Simpson prosecution chose to test in duplicate in order
to blunt anticipated attacks on the reliability of DNA test results,
and this strategy was successful as far as it went. Although
errors can occur in forensic DNA laboratories and can cause both
false identifications and false exclusions,* it was implausible that
two laboratories would reach the same false results incriminating
Simpson through error. Consequently, Simpson’s defense team
did not challenge the accuracy of any test results that were
replicated by a second laboratory. The defense focused on the
potential for error before the samples were split (i.e., during the
collection and handling of samples by the LAPD criminalists).
The Simpson case thus illustrates the benefits and the limitations
of replication in DNA testing. Replication can greatly reduce
concerns about error, but only for phases of the analysis that are
actually replicated.

In cases where samples are typed only once, one must be
concerned not only about the potential for error in the collection
and handling of samples before DNA testing but also about the
potential for error during DNA testing. One way errors can occur
is through inadvertent switching, mixing, or cross-contamination
of samples during the testing process. Because samples in a
given case are often processed together in a batch, it is possible
for DNA from one sample accidentally to be mixed with another
sample, causing the same DNA profile to appear in both.*® Errors
of this type have occurred in proficiency tests and have produced
apparently compelling “DNA matches” between samples from
different individuals.?* Accidentally switching two samples can

32. “Laboratory errors happen, even in the best laboratories and even when the
analyst is certain that every precaution against error was taken.” NRC I, supra note
3, at 89. See also Donald Berry, Comment, 9 STAT. SCI. 252, 253 (1994) (“Only the
frequency and type of errors are at issue.”); R. C. Lewontin, Comment: The Use of
DNA Profiles in Forensic Contexts, 9 STAT. SCI. 259 (1994) (discussing sources of
error); William C. Thompson, Comment, 9 STAT. SCI. 263, 265 (1994) (discussing data
on laboratory error); Cf. Dan L. Burk, DNA Identification: Possibilities and Pitfalls
Revisited, 31 JURIMETRICS J. 53, 80 (1990) (“Bald statements or broad hints that DNA
testing is infallible . . . are not only irresponsible, they border on scientific fraud.”).

33. See William C. Thompson & Simon Ford, The Meaning of a Match: Sources
of Ambiguity in the Interpretation of DNA Prints, in FORENSIC DNA TECHNOLOGY 93
(Mark A. Farley & James J. Harrington eds., 1991); William C. Thompson, Subjective
Interpretation, Laboratory Error and the Value of Forensic DNA Evidence: Three
Case Studies, 96 GENETICA 153 (1995).

34. NRC I, supra note 3, at 88; Thompson & Ford, supra note 33, at 115
(showing photographs of falsely matching DNA prints); see also Jonathan J. Koehler,



1996] DNA EVIDENCE IN THE O.J. SIMPSON TRIAL 845

also cause a false incrimination. In a recent rape case in San
Diego, California, the laboratory accidentally switched the
reference samples of the victim and defendant and then mistak-
enly interpreted the presence of the victim’s own DNA in a
vaginal sample as a “match” with the defendant’s DNA.*®* The
error only came to light during the trial, when a sharp-eyed
defense expert found discrepancies in the laboratory’s internal
chain-of-custody documents. Accidental sample switches have
been documented in other cases as well.*

A second way errors can occur is through misinterpretation
of DNA test results. Although a comparison between two samples
using a forensic DNA test usually produces either a clear-cut
inclusion (match) or exclusion (nonmatch), or no result at all,
these tests sometimes produce ambiguous results that are subject
to alternative interpretations.*” A major problem with forensic
DNA testing, at present, is that laboratories fail to use rigorous
scientific procedures for resolving such ambiguities. Whether an
ambiguous result is interpreted as a damning incrimination or a
complete exculpation sometimes depends entirely on a subjective
judgment by a forensic analyst. Because forensic analysts are not
“blind” to the expected result in such cases, these judgments may
be influenced by “examiner bias” (i.e., the tendency to resolve
ambiguous stimuli in a manner consistent with expectations).*®

DNA Matches and Statistics: Important Questions, Surprising Answers, 76
JUDICATURE 222, 229 (Fall 1993); Jonathan J. Koehler, Error and Exaggeration in the
Presentation of DNA Evidence at Trial, 34 JURIMETRICS J. 21, 23-25 (1993); Jonathan
J. Koehler et al., The Random Match Probability in DNA Evidence: Irrelevant and
Prejudicial?, 35 JURIMETRICS J. 201, 206-10 (1995).

35. Reporter’s Partial Transcript, People v. John Kocak, No. SDC110465 (Cal.
Super Ct. San Diego County Nov. 17, 1995} (on file with the University of Colorado
Law Review). The admission of error by the laboratory occurred during testimony of
Cellmark employee Dr. Charlotte Word on Nov. 17, 1995. Id.

36. NRCI, supra note 3, at 88; Thompson & Ford, supra note 33, at 143.

37. NRCI, supra note 3, at 53-55; Eric S. Lander, DNA Fingerprinting on Trial,
339 NATURE 501 (1989); Thompson, supra note 33; Thompson & Ford, supra note 33.

38. The danger of examiner bias has led scientists in many fields to insist that
procedures for interpretation of potentially ambiguous data be either blind or
objective, and both NRC reports have called for the use of blind or objective “scoring”
procedures by forensic DNA laboratories, NRC I, supra note 3, at 72, NRC I, supra
note 12, at 143, but forensic laboratories have not followed the NRC’s
recommendations in this area. Faced with a choice between interpretive procedures
that are scientifically rigorous and procedures that maximize the analyst’s discretion
to control the outcome of ambiguous cases, forensic laboratories often opt for
discretion over rigor. If there is a scientific justification for the continued use of
subjective interpretive procedures in forensic DNA testing in the face of contrary
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Courts have generally treated subjectivity in the interpreta-
tion of DNA tests as an issue going to the weight rather than the
admissibility of DNA evidence, although the converse might be
better public policy. If subjective interpretation is an issue going
merely to weight, then questionable subjective calls are likely to
be detected only in cases where the defense has the resources to
hire an expert and gain access to the underlying laboratory work
through discovery. Although this sometimes happens, the
majority of criminal cases involving DNA evidence are resolved
without any independent check on the work of the forensic
laboratory. On the other hand, if courts were to require, as a
condition of admissibility, that laboratories employ interpretive
procedures that are objective or blind, forensic laboratories would
be compelled to adopt these more rigorous procedures in every
case, thereby bringing the practices of forensic laboratories into
compliance with the recommendations of the National Research
Counsel (“NRC”) and practices within the broader scientific
community.* A similar argument can be advanced for requiring
laboratories, when possible, to test samples in duplicate.

IV. PRESENTING DNA EVIDENCE TO THE JURY

There has been considerable debate about how best to
characterize the value of DNA evidence when it is presented to a
jury. The standard practice is to tell the jury which samples
“match” and which do not, and to characterize the meaning of a

recommendations from the broader scientific community, it has yet to be articulated
in the forensic science literature.

39. In his article in this Symposium, Professor Imwinkelried offers a contrary
point of view, arguing that courts should avoid making compliance with specific
laboratory procedures a condition for admissibility of scientific evidence.
Imwinkelried, supra note 1, at pt. II. Professor Imwinkelried fears the creation of a
judicially mandated scientific orthodoxy that would hinder scientific progress.
Although I find his argument persuasive in general, I do not believe it applies to a
requirement that forensic laboratories eschew nonblind, subjective interpretation of
potentially ambiguous data. The notion that it will hinder scientific progress to
demand that forensic scientists use rigorous interpretive procedures is not one I find
plausible. Indeed, I believe that progress in forensic science would be fostered rather
than hindered by imposition of a judicial requirement that data be interpreted in an
objective manner. The path to scientific progress requires scientific rigor; the
subjectivity that currently infects much of forensic science is the antithesis of
scientific rigor. Whether such a requirement could be imposed under existing law or
would require new legislation or appellate precedent is a debatable issue, but one
that is beyond the scope of this article.
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match by presenting statistics on the frequency (in various
reference populations) of the matching genetic characteristics.

The scientific validity of these frequency estimates has been
subject to dispute,’ and that dispute is the primary reason that
courts in some jurisdictions have excluded DNA evidence.” Even
if the frequency estimates are valid, however, they may still
provide an inadequate index of the value of DNA evidence for
proving that two samples have a common source. Frequency
statistics speak to the probability that samples from different
people might “match” by coincidence, but they do not reflect the
likelihood that samples from different people might match due to
error in the collection, handling, processing, or typing of samples.
To evaluate evidence of a DNA match, the trier of fact needs to
know the overall probability of a false match (which includes the
probability of an erroneous match), not just the probability of a
coincidental match.

The Simpson case illustrates this point nicely. For example,
the fact that Simpson’s DNA profile matches the profile of one of
the Bundy drops with respect to characteristics found in only one
person in millions, or billions, is useful to know, of course, but it
does not tell us the value of the DNA match for proving that
Simpson is the source of that drop because frequency statistics do
not take into account the likelihood of a false match due to error
or tampering.*

A. Likelihood Ratios

- Another way to characterize the value of DNA evidence is to
use a likelihood ratio.*® Likelihood ratios provide a useful way for

40. See D. Kaye, DNA Evidence: Probability, Population Genetics, and the
Courts, T HARv. J.L. & TECH. 101 (1993); K. Roeder, DNA Fingerprinting: A Review
of the Controversy, 9 STAT. SCI. 222 (1994) (see accompanying commentary by
multiple authors); Willian C. Thompson, Evaluating The Admissibility of New Genetic
Identification Tests: Lessons From the “DNA War,” 84 J. CRIM.L. & CRIMINOLOGY 22
(1993); B.S. Weir, Population Genetics in the Forensic DNA Debate, 89 PROC. NAT'L
ACAD. ScI. 11654 (1992). '

41, Thompson, supra note 33; Kaye, supra note 40.

42. Jonathan J. Koehler, On Conveying the Probative Value of DNA Evidence:
Frequencies, Likelihood Ratios, and Error Rates, 67 U. CoLO. L. REV. 859 (1996).

43. A likelihood ratio is a number representing how much more likely a
particular event would be under one set of circumstances than another. Likelihood
ratios play a key role in what is known as the Bayesian approach to statistics (named
after Reverend Thomas Bayes, a Scottish mathematician). For a general discussion
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experts to communicate with one another about the strength of
evidence because they can be formulated in a manner that takes
into account any number of variables that affect the strength of
the evidence. Whether likelihood ratios are a good way to
characterize the strength of forensic DNA evidence for a jury,
however, is an open question.*

In the Simpson case, a prosecution expert computed likeli-
hood ratios for the DNA evidence. Although these statistics were
not presented to the jury, they provide an interesting illustration
of the strengths and potential problems of this form of evidence.
To characterize the strength of the DNA match between
Simpson’s DNA profile and that of one of the Bundy drops, for
example, prosecution expert Bruce Weir estimated the probability
of the match, E, under two alternative hypotheses—H1: Simpson
“had contact with the Bundy scene” and H2: Simpson “did not
have contact with the Bundy scene.”® Weir assumed that the
numerator of the likelihood ratio, p(E/H1), was equal to one—in
other words, that a “match” was certain if Simpson “had contact
with the scene.” He assumed that the denominator of the
likelihood ratio, p(E/H2), was equal to the population frequency
of the matching profile—in other words, that the probability of a
“match” if Simpson did not have contact with the scene is equal
to the probability of a coincidental match between Simpson’s
profile and that of another person. The frequency of the matching
DNA profile was estimated to range from one in 800,000 to one in
2.6 billion.*® The prosecution proposed that the jury be told that
evidence of a match between Simpson and this drop is at least

of the use of likelihood ratios to characterize courtroom evidence, see R. LEMPERT &
S. SALTZBURG, A MODERN APPROACH TO EVIDENCE 148-53 (1st ed. 1977); John Kaplan,
Decision Theory and the Factfinding Process, 20 STAN. L. REV. 1065 (1969); David H.
Kaye, What is Bayesianism? A Guide for the Perplexed, 28 JURIMETRICS J. 161 (1988);
Richard Lempert, Modeling Relevance, 75 MICH. L. REV. 1021 (1977); David Schum
& Anne Martin, Formal and Empirical Research on Cascaded Inference in
Jurisprudence, 17 LAW & S0C’Y REV. 105 (1982).

The use of likelihood ratios to characterize the value of DNA is discussed at some
length in NRC II, supra note 12, chs. 5, 6. Although NRC II offers a tentative
endorsement of the use of likelihood ratios in the courtroom, it calls for additional
behavioral research to determine whether statistics presented in this form are
interpreted appropriately by lay juries. Id. at 6-32 to -33.

44. See Koehler supra note 42.

45, B.S. Weir, People of the State of California v. Orenthal James Simpson:
Statistical Interpretation of DNA Evidence (June 21, 1995) (on file with the
University of Colorado Law Review).

46. Id. at 40 tbl. 31.
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270 million times more likely to have arisen if Simpson had
contact with the scene than if he did not have contact with the
scene.

This likelihood ratio is misleading because it takes into
account only one of several ways that the evidence could have
arisen under the hypothesis that Simpson “did not have contact”
with the Bundy crime scene.*” It reflects the probability of a
coincidental match between Simpson and another perpetrator,
but does not take into account the possibility, advanced by the
defense, that Simpson matched the DNA profile of the Bundy
drops either due to inadvertent cross-contamination of samples
in the crime laboratory or due to intentional planting of his DNA
on swatches taken from the crime scene. If the probability of
either of these possibilities exceeds zero, it is simply inaccurate
to say that the evidence is at least 800,000 times more likely to
have arisen if Simpson “had contact with the scene” than if he
“did not have contact with the scene.” Indeed, a statistician can
make no statement about the relative probability of the evidence
if Simpson did or did not “have contact” with the crime scene
without taking a position on the probability of a false match due
to cross-contamination or tampering. But a statistician is in no
position to evaluate these probabilities and, of course, has no
business presenting his or her views on these issues to the jury.
Hence, likelihood ratios of this type are not only inaccurate, they
invade the province of the jury. They should not be admissible.

A stronger case might be made for likelihood ratios if the
alternative hypotheses were framed more carefully. For example,
a likelihood ratio might compare the probability that Simpson
would be found to match the DNA profile of the Bundy blood drop
under the following two hypotheses—H1:. that Simpson is the
source of the DNA in the sample, and H2: that Simpson is not
the source of the DNA in the sample. Simpson would still be “the
source” if DNA from his blood vial were inadvertently or inten-
tionally placed on the crime scene swatches in the LAPD Crime
Laboratory. Hence, this formulation (unlike that in Dr. Weir’s
report) avoids the misleading implication that the DNA evidence
rules out the possibility of cross-contamination or tampering. But
it still fails to take into account other sources of error, such as the

47. See, e.g., People v. Cella, 188 Cal. Rptr. 675, 684 (1983) (“If mathematical
probabilities are to be of any use in the courtroom setting, all crucial variables must
be quantified exactly.”) (emphasis in original).
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possibility that the test results were misinterpreted by the
laboratory analysts and thereby poses, albeit in a more limited
way, the same problems.

Another issue is whether likelihood ratios will confuse and
mislead the jury. One danger is that the use of likelihood ratios
will promote the prosecutor’s fallacy.*® To say that a DNA match
is one million times more likely if the defendant is the source of
the evidence than if he is not, is not the same thing as saying that
the defendant is one million times more likely to be the source if
he matches than if he does not,* but the average juror (and,
indeed, the average lawyer) may be hard pressed to understand
the difference. And a failure by the jurors to appreciate the
difference could be tremendously prejudicial to the defendant.
Although a careful expert can present DNA statistics in the form
of a likelihood ratio without committing the prosecutor’s fallacy,
the line between correct and fallacious statements of the evidence
is quite subtle when the statistics are presented in this format.
Consequently, when likelihood ratios are used there is a danger
that the expert will slip over the line into fallacious misstate-
ment, and a danger that jurors will slip over the line into
fallacious conclusions regardless of what the expert says.®

48. See D.J. Balding & P. Donnelly, The Prosecutor’s Fallacy and DNA Evidence,
1994 CRIM. L. REV. 711, 721; Jonathan J. Koehler, DNA Matches and Statistics:
Important Questions, Surprising Answers, 76 JUDICATURE 222 (1993); Jonathan J.
Koehler, Error and Exaggeration in the Presentation of DNA Evidence at Trial, 34
JURIMETRICS J. 21 (1993); William C. Thompson & Edward L. Schumann,
Interpretation of Statistical Evidence in Criminal Trials: The Prosecutor’s Fallacy
and the Defense Attorney’s Fallacy, 11 LAW & HUM. BEHAV. 167 (1987); William C.
Thompson, Are Juries Competent to Evaluate Statistical Evidence, 52 LAW &
CONTEMP. PROBS. 9 (1989); Regina v. Deen, Court of Appeal (Criminal Division),
London, January 10, 1994, available in LEXIS, UK Library, ENGCAS File.

49. The first statement is a likelihood ratio, which an expert might properly
present; the second is a direct statement about the defendant’s probability of guilt,
which an expert cannot properly present without invading the province of the jury.
See Thompson, supra note 48, '

50. Psychologists have conducted a number of empirical studies on the
conclusions people draw from statistical evidence. See, e.g., D. H. Kaye & Jonathan
d. Koehler, Can Jurors Understand Probabilistic Evidence?, 154 J. ROYAL STAT. SoC’Y
75 (1991); Thompson, supra note 48 (reviewing literature). These studies have shown
that people misuse statistical evidence under some circumstances and that this
problem is exacerbated when the data are presented in certain formats. As yet, no
studies have examined people’s reactions to likelihood ratios when evaluating DNA
evidence.
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B. DNA Matches Involving Mixed Samples..

A number of the evidentiary samples that were typed in the
Simpson case contained DNA of more than one individual.
Although mixed samples are hardly novel in forensic science, the
Simpson trial was the first case in which serious debate arose
over the proper statistical characterization of DNA “matches”
involving mixtures.

To 1illustrate the issues, consider the bloodstain on the
steering wheel of the Bronco. Table 1 displays the alleles (genetic
variants) detected in this bloodstain, along with the DNA profiles
of the three major actors in the Simpson case. For each genetic
system,® a given individual has no more than two alleles. The
presence of three alleles in the steering wheel stain (on genetic
systems HBGG and GC) therefore signals the presence of DNA
from more than one person. NBS and OJS are said to be “in-
cluded” in this mixture (which means that they are possible
contributors) because all of their alleles are ones that are also
observed in the mixture. Ronald Goldman is said to be “excluded”
from this mixture (which means he is not a possible contributor)
because he has an allele (allele 1.3 on the DQ-alpha system) that
does not appear in the mixture. The mixture must contain the
DNA of at least one unknown person, besides OJS and NBS,
because the stain contains an allele (allele 4 on the DQ-alpha
system) that is possessed by neither OJS nor NBS. What
statistics does the jury need in order to evaluate the significance
of this evidence?

51. Each genetic system examines a different locus or area of DNA. At each
locus, there are a limited number of alleles (genetic variants) that people might have.



852 UNIVERSITY OF COLORADO LAW REVIEW  [Vol. 67

Table 1: DNA Profiles
Genetic System

Item DQ-Alpha LDLR GYPA HBGG D7S8 GC
Possible 1.1,1.2,1.3,2, AB AB ABC AB ABC
Alleles 3,4

0JS profile 1.1,1.2 AB BB BC AB BC
NBS profile 1.1, 1.1 AB AB AB AB AC
RG profile 1.3,4 AB AA AA BB AA
Bronco
Steering 1.1,[1.2],4 AB AB ABC AB ABC
Wheel

The prosecution initially proposed that the only statistics
given to the jury be the frequency of each included person’s profile
(in various reference populations).’”® Thus, for example, the jury
would be told that NBS has a profile that is “included” in the
stain on the steering wheel (which means that she could be a
contributor) and that the frequency of her profile ranges from 1
in 2500 to 1 in 26,000 in various reference populations.

The defense objected that these statistics are misleading
because the rarity of NBS’s profile greatly understates the
probability of a coincidental “inclusion.” Notice, for example, that
the steering wheel stain contains every possible allele in five of
the six genetic systems.” This means that everyone in the world
would be “included” in the steering wheel stain on those five
systems. On the sixth system, DQ-alpha, three of the six possible
alleles might be present.®® Hence, the probability that a ran-
domly chosen person would be “included” in the steering wheel

52. Separate frequency estimates were generated from data bases of
Caucasians, African Americans, Southwestern Hispanics, and Southeastern
Hispanics.

53. For genetic system LDLR, for example, there are two alleles, A and B, and
everyone has one, or the other, or both of these alleles. No one can be excluded as a
possible contributor to the steering wheel stain on system LDLR, because there is no
allele in the system that is not present in the stain.

54. The three alleles are called 1.1, 1.2 and 4. Allele 1.2 is shown in brackets
because its presence or absence cannot be determined with certainty in mixed
samples. When allele 1.1 and 4 are present, allele 1.2 is said to be “masked.” See
CETUS CORP., AMPLITYPE USER GUIDE, VERSION 2, 4-6 to -7 (1990).
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stain is quite high. In accordance with a recommendation by the
NRC, the defense suggested that the appropriate frequency to
assign to evidence of a match between an individual and a mixed
sample is “the sum of the frequencies of all genotypes that are
contained within (i.e., that are a subset of) the mixed pattern.”®
For example, in connection with the stain from the Bronco
steering wheel, the defense suggested that the jury be given the
figures in Table 2. Under this approach, the jury would be told
that OJS and NBS have DNA profiles that could be “included” in
the stain on the steering wheel and that the percentage of people
whose DNA profile could also be included is 45.4% among
Caucasians, 59.2% among African Americans, and 48.8% among
Hispanics.

Table 2: Percentage of Population Included in Stain #29
(Bronco Steering Wheel)

Matching Caucasians African Americans Hispanics
Genotypes
1.1,1.1 1.9 2.3 1.6
1.1,1.2 6.1 7.9 4.7
1.1, 4 7.7 9.5 9.9
1.2,1.2 6.0 8.6 4.1
1.2,4 13.9 19.0 13.4
4,4 9.8 11.9 15.1
SUM 45.4 % 59.2 % 48.8 %

Judge Ito was initially persuaded by the defense arguments
and ordered the prosecution to present “NRC numbers” to the
jury in connection with the mixture evidence. The prosecution
responded with two counter-proposals. First, they offered to use
likelihood ratios to characterize the mixtures.** This proposal

55. NRCI, supra note 3, at 59.

56. The likelihood ratios were computed according to a method first proposed
in Ian W. Evett et al., A Guide to Interpreting Single Locus Profiles of DNA Mixtures
in Forensic Cases, 31 J. FORENSIC ScI. SOC. 41 (1991). The computations are
contained in an expert’s report, Weir, supra note 45, 40-45. This approach was
endorsed by NRC II, supra note 12, although the National Research Council notes
that “[t]he problem is complex, and some forensic experts follow the practice of
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was withdrawn in the face of defense objections.®” The prosecu-
tion then offered a novel type of “frequency calculation.” For each
mixed sample, Professor Weir computed the probability of
drawing at random (from various reference populations) a set of
individuals whose genotypes would collectively account for all
alleles observed in each mixture. For the steering wheel stain, for
example, Weir computed the probability that sets of two, three,
or four individuals, drawn at random from various racial groups,
would collectively have all of the alleles observed in the mixture,
and no others.®® Over defense objections, Judge Ito allowed Weir
to present these statistics to the jury.®

To explain his approach to the jury, Dr. Weir analogized it to
a slot machine on which one hits the “jackpot” only by getting a

making several reasonable assumptions and then using the calculation that is most
conservative.” Id. at 5-6.

57. The defense offered to present expert psychological testimony, outside the
jury’s presence, to support the contention that a lay jury would tend to misinterpret
likelihood ratios. The defense also contended that Professor Weir had computed his
likelihood ratios incorrectly. See supra notes 46-47 and accompanying text.

58. For the steering wheel stain, Weir calculated that the chances that a
randomly drawn set of individuals would have the observed alleles (and no others)
ranged from 1 in 60 to 1 in 11,000 for two individuals; from 1 in 9 to 1 in 3500 for
three individuals; and from 1 in 1 to 1 in 3000 for four individuals. B.S. Weir, People
of the State of California v. Orenthal James Simpson: Statistical Interpretation of
DNA Evidence: Second Addendum (June 23, 1995) (on file with author). The
numbers vary depending on the assumptions that are made about the population(s)
from which the individuals are drawn. For example, the probability that two random
African Americans would have a particular combination of alleles may vary from the
probability for a random African American and a random Caucasian or Hispanic. The
jury was ultimately told the range of these estimates (for sets of two, three, and four
random individuals) but was not given a separate estimate for each of the many
possible combinations of ethnicities.

59. For reasons that Dr. Weir has recently explained, see Weir, supra note 2, at
368, the frequency calculations turned out to be worse for defendant Simpson than
likelihood ratios would have been. For example, Weir computed the probability that
four random contributors could account for the stain on the Bronco console to be
between 1 in 240 million and 1 in 2.7 billion. Id. However, he says that the likelihood
ratio describing this evidence, under the assumption of four contributors, would be
either 200,000 if one assumed OJS was not a contributor, or 1000 if one assumes OJS
was a contributor. Weir now contends that the likelihood ratios are the correct way
to characterize the mixture evidence and professes to find it “ironic” that the defense
objections to likelihood ratios led to the presentation of numbers that were even
worse for the defendant. In fact, the defense objected to both types of numbers. Dr.
Weir has offered no apology for presenting to the Simpson jury numbers that, by his
account, “could have hurt the defense’s case” and were “a far cry from” the numbers
that he now considers appropriate. Id. Had Simpson been convicted, Judge Ito’s
decision to allow Dr. Weir’s misleading statistical presentation would certainly have
been an important issue on appeal.
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specific combination of fruit, such as a lemon, a cherry, and an
orange.* His approach, he told the jury, computes the probability
of the specific combination of alleles observed in a mixture (the
jackpot).

One problem with Dr. Weir’s approach is that it computes the
probability only of a particular incriminating event (the observed
data) but it does not take into account the full range of possible
events that would be incriminating. It is unduly restrictive to
compute the probability of seeing a lemon, a cherry, and an
orange when the “slot machine” need only have a lemon and a
cherry to pay off for the prosecution. For example, the mixed stain
on the Bronco steering wheel need not have had the 4 allele on
the DQ-alpha system to incriminate Simpson. This mixture
would have been equally incriminating had the “extra” 4 allele
instead been a “1.3,” or a “2," or a “3" or had this “extra” allele not
been present. Because this slot machine requires only a lemon
and a cherry to pay off, the probability of hitting a lemon, a
cherry, and an orange greatly understates the probability of a
jackpot.®!

Another problem with Dr. Weir’s approach is that it requires
the expert to make assumptions about matters outside his or her
expertise, such as the number of people who contributed to the
mixed stain®® and whether all alleles present in the sample were

60. Official Transcript, Examination of Bruce Weir, People v. Simpson, No. BA
097211, 1995 WL 396929, at *24 (Cal. Super. Ct. L.A. County June 26, 1995).

61. Perhaps a gambling analogy would be instructive. Suppose that there is a
roulette wheel on which every number appears as both red and black. Suppose
further that I win a bet on this wheel after a spin yields the result “red 13.” What
was the probability of my winning? One could compute the probability of hitting “red
13” by chance and take this number to have been the probability of my winning my
bet. But this would be misleading if there were other ways I could have won. IfI had
bet generally on 13, or on red, for example, the probability of winning would be far
higher than the probability of the particular results that made me a winner. The
problem with Weir’s analysis, in my view, is similar. Weir computes the probability
of obtaining, through a random draw, the precise results that proved incriminating
while the appropriate figure is the probability of obtaining a result (any result) that
is incriminating. )

62. This number cannot be determined from the genetic evidence alone.
Consider, for example, how many people might have contributed to a stain containing
DQ-alpha alleles 1.1, 1.2, and 4. Obviously there is more than one because each
person has at most two alleles. But the possibility of two, three, four, five, or even
more contributors cannot be ruled out. Nor is it possible to determine, from the
genetic evidence alone, the likelihood that the sample was left by two persons as
opposed to, say, four persons. i
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detected in the test.® In theory, this problem can be dealt with
by having the expert compute the statistics under alternative
assumptions. In practice, this requires a plethora of numbers to
be computed and presented to the jury, which may be unworkable
and confusing.

Dr. Weir's presentation to the Simpson jury was also marred
by an error that caused many of his frequency estimates to be
biased against the defendant. One of the quirks of the DQ-alpha
genetic system is that presence or absence of the 1.2 allele cannot
reliably be determined in some mixed samples.** The steering
wheel sample, for instance, might or might not have contained
the 1.2 allele. When Weir initially computed the probability that
two, three, or four randomly chosen individuals would collectively
have the alleles observed in the mixed sample, he assumed that
the sample contained allele 1.2 and therefore failed to count
possible combinations of random contributors who did not have
allele 1.2. This error, which he acknowledged during cross-
examination,®® and corrected during re-direct examination, caused
him to understate the actual probability he was trying to compute
by a factor of 2-3. That even a distinguished statistician can
make such an error is yet another lesson of the Simpson case.

V. CONCLUSION

A major reason for O.J. Simpson’s acquittal was that the
defense successfully neutralized the “overwhelming” DNA
evidence against him by offering plausible alternative explana-
tions for all of it. The defense challenge to the DNA evidence was

63. Experts will be strongly tempted to assume that all alleles of all contributors
were detected because this assumption drastically narrows the range of possible
contributors compared to the alternative assumption (i.e., that some alleles of some
contributors were undetected), and thereby greatly decreases the frequency, making
the DNA evidence appear more powerful. Yet an analyst obviously cannot know from
the results of the test alone whether all alleles have been detected. And laboratories
often declare matches in instances when some alleles of putative contributors fail to
appear in the mixed sample (by attributing the “missing” alleles to allelic drop out or
other artifacts). To assume for purposes of statistical computation that all alleles
have been detected, when that assumption is not necessary for purposes of matching,
renders the resulting statistics “underinclusive” of possible matches, thereby
improperly overstating the value of the DNA evidence.

64. See CETUS CORP., supra note 54.

65. Official Transcript, Examination of Bruce Weir, People v. Simpson, No.
BA 097211, 1995 WL 394321, at *13 (Cal. Super. Ct. L.A. County June 23, 1995).
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not an effort to confuse or obfuscate. It was well-grounded in
science and was supported by considerable evidence. The failure
of the prosecution to rebut several key elements of the defense
attack inevitably left the jurors with reasonable doubts about the
DNA evidence.

Perhaps the most interesting aspect of the courtroom battle
over DNA evidence is how poorly it was covered by the media and
explained to the public. Public commentary on the case has, as
a result, been shaped by gross misconceptions about the nature
of the evidence and the defense explanations of it. Valuable
lessons that might be learned from the trial about the limitations
of DNA testing and about the need for care in the collection,
preservation, and handling of evidence have been lost in a
blather of ignorant complaints about the stupidity or lawlessness
of the jury. In fact, the jurors probably understood the DNA
evidence far better than many of the commentators who have
criticized them.

Those who are willing to study the Simpson case closely can
learn a great deal about DNA evidence. It is important to realize,
however, that the DNA evidence against Simpson was in many
respects exemplary. The extensive use of duplicate testing
resolved important concerns that arise in many other cases about
the possibility of a false positive due to laboratory error and the
possibility of bias in the interpretation of test results.

A close examination of the Simpson DNA evidence casts
important new light on the continuing debate over how best to
explain the value of DNA evidence to a lay jury. The likelihood
ratios that were proffered by the prosecution, but withdrawn in
the face of defense objections, illustrate some of the difficulties
with this type of statistic. Although likelihood ratios have
appealing features, the academic community has yet fully to
analyze and discuss their usefulness for characterizing forensic
DNA evidence. The problems with the likelihood ratios computed
by Professor Weir for the Simpson case are a cautionary tale.
Until the strengths and limitations of likelihood ratios are better
understood, courts should proceed with caution. It may well be
safer to err on the side of caution by using statistics that may
understate the value of DNA evidence than to risk using contro-
versial new methods that may turn out to overstate its value, to
the detriment of the defendant.






