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I. INTRODUCTION 

The Defendant, Mr. Pool, was charged with two counts of First Degree Robbery, 

four counts of First Degree Kidnapping and four counts of Second Degree Assault. 

These charges arose out of two separate events. The first Burglary occurred at the Dollar 

Tree in Cheney, Washington on May 30, 2015. The second Burglary occurred at the 

same store on July 9, 2016. This matter went to trial, and Mr. Pool was found guilty on 

March 28, 2017. Mr. Pool appeals the conviction based upon the assignments of error set 

forth herein. 

II. ASSIGNMENTS OF ERROR 

1. The trial court erred by not allowing defense to introduce evidence of the nature 
of prior convictions of two "suspects" at the scene of the May 30, 2015 robbery. 

2. The trial court erred when it overruled defense objections regarding the State ' s 
mischaracterization of DNA evidence during closing arguments. 

III. ISSUES PERTAINING TO ASSIGNMENTS OF ERROR 

1. Did the trial court err when it ruled the Defense was prohibited from brining into 
evidence the nature of prior convictions of two "suspects" at the scene of the May 
30, 2015 robbery? (Assignment of Error 1) 

2. Did the trial court err when it overruled defense objections regarding the State ' s 
mischaracterization of DNA evidence during closing arguments, constituting 
misconduct? (Assignment of Error 2) 

IV. STATEMENT OF THE CASE 

On May 30, 2015, Cheney Police were dispatched to a report of an armed robbery 

at the Dollar Tree, located at 2424 First Street, Cheney, Washington. Affidavit of Facts at 

3. Two employees of Dollar Tree were working at the time of the incident: Store 

Manager, Tom Busby, and co-worker Mikaela Norrish. Id. After closing, and after doors 

were locked, Mr. Busby heard a noise, opened the office door and encountered a masked 
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robber with a weapon. Id. After placing the money into a bag, the suspect led both Mr. 

Busby and Ms. Norrish to the front of the store and had Mr. Busby unlock the door. Id. 

After which, the suspect left. Id. The suspect was believed to be a white male, about 5-7, 

170 pounds, with possibly blond hair. R.P. at 375. 

In addition to the Cheney Police Department, a K-9 Deputy along with officers 

from Eastern Washington University and Airway Heights responded to the incident. R.P. 

292-293. The K-9 was a track dog that started at the front doors of the Dollar Tree 

building and went North, but then lost the scent. R.P. at 293. Directly north of the Dollar 

Tree was a Napa Auto store. R.P. 292. 

Two males were located in the Napa parking lot with a truck that was said to have 

been broken down in the cordon area. R.P. 372, 387-388. These two individuals were 

asked to move outside the cordon area. R.P. 385. The officers did not run the license or 

identification of either of these two individuals the night of the robbery. R.P. 387. It was 

later discovered that at least one of these individuals had a warrant. R.P. 387. This 

warrant was out of King County from a 1992 Kidnapping and robbery case. R.P. 9. 

The next day, a call came into the Cheney police department regarding a 

suspicious item on the side of the road along State Route 904. R.P. 277. The item turned 

out to be a black knit ski cap that had been cut. R.P. 277. Based upon the appearance, 

this seemed to match the description of the mask used in the robbery the night before. 

R.P. 278 

The mask was sent to the lab with a lab request for DNA on June 3, 2015. R.P. 

561. On this request, the two individuals who were in the Napa parking lot, Mr. Matthew 

Smith and Mr. Frank Wolf were listed in the "suspect" column of the request. R.P. 562. 
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In that request, the suspect robber is described to be 5-7 to 5-9, with blond hair. R.P. 562. 

Both of these individuals had prior convictions and one had two outstanding warrants out 

of King County. R.P. 563. At least one of these individuals had a prior conviction for 

Robbery and Kidnapping. R.P. 564-565. It was suspected at the time, that one of these 

two individuals could have used the mask. R.P. 569. At that time, these individuals were 

the only "viable suspects" and the state was seeking to gain evidence. R.P. 569. 

The testimony regarding the background of the two individuals was the subject of 

the State's motion in limine. R.P. 8-19. At that time, the trial court found that 404 and 

609 do not apply, and that the line of questioning may be relevant to show how the 

investigation was conducted. R.P. 18. The only questions that could be asked is what 

law enforcement knew at that time. R.P. 18-19. This ruling was reinforced after 

opening statements and prior to the state calling its first witness. R.P. 98. When Captain 

Beghtol submitted a request for DNA, he included information from Mr. Wolf and Mr. 

Smith regarding their criminal histories. R.P. 563 . While these individuals were listed in 

the suspect column, Captain Beghtol was stating that they were merely subjects, not 

suspects. R.P. 563. As Defense started to inquire about specific references in the request 

form, which mentions the nature of the underlying charges, the State objected stated that 

allowing testimony of the underlying crimes, was improper and absolutely prejudicial to 

the State. R.P. 565. After a recess, the court ruled that due to the prejudicial effect, the 

exact nature of the prior criminal charges could not be discussed. R.P. 567. 

At the lab, DNA was extracted from the knit cap and a profile was developed, 

containing a mixture of at least three individuals, with two major contributors. R.P. 663. 

However, the DNA sample was not eligible for upload into CODIS. R.P. 664. Even 
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though Mr. Wolf's DNA was in CCODIS, a keyboard search of the profile was not 

conducted for Mr. Wolf or Mr. Smith. R.P. 673, 675 . The DNA analyst requested a 

reference sample from the two suspects from the Police Department. 671 -672 . The 

Police Department did not provide the lab with any additional information regarding the 

two suspects. R.P. 573-574. 

Over a year later, on Saturday, July 9, 2016, Cheney Police Department again 

responded to a just occurred robbery at the Dollar Tree. Affidavit of Facts at 4. Mr. 

Busby was again working, this time with co-worker Sarah Cousins. Id. At about closing 

time, Mr. Busby was checking the bathrooms, when he encountered a suspect wearing a 

motorcycle helmet behind the door of the bathroom. Id. A scuffle ensued until suspect 

pulled a gun; at which point Mr. Busby complied with the suspect' s requests. Id. 

The suspect flex-cuffed Mr. Busby, but then removed the flex cuffs when Ms. 

Cousins made contact and mentioned there was still a customer at the front. Id at 5. Mr. 

Busby handled the customer and then locked the front door. Id. The suspect then took 

the money, placing it in a bag, and ran out the front door. Id. The suspect was described 

as a male in his mid-20 's, 5-10, 175 to 185 pounds, wearing a motorcycle helmet, visor, a 

grey EWU sweatshirt with white lettering, dark military style pants, security gun belt, 

black shoes, black gloves, carrying a red bag. R.P. 429-430. 

Mr. Blazenkovic, who was another store employee, told authorities that earlier 

that evening, he saw the defendant, Mr. Pool, walking in the store with a black 

motorcycle helmet in hand. R.P. 299. It was believed that Mr. Pool worked at a 

correctional facility. R.P. 530-531 . Officers did not go looking for Mr. Pool on that 
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night. R.P. 529. It was decided that it would be better to wait until Monday morning to 

start doing follow-up investigation. R.P. 529-530. 

On Tuesday, Officers arrested Mr. Pool as he showed up for work at the Airway 

Heights Correctional Facility. R.P. 532. Following his arrest, officers executed a warrant 

for his house, his car, and his DNA. R.P. 533-554. When arrested, Mr. Pool was 

wearing dark blue uniform pants and black leather work boots. R.P. 454. During the 

search of the home, officers recovered a handgun, ammo magazines and ammo. R.P. 

464. Additionally, officers recovered two motorcycle helmets, one with visor, one 

without. R.P. 466 -467. 

Mr. Pool's DNA was subsequently compared to the DNA profile taken from the 

ski hat with a finding that it is 140 times more likely that the observed DNA typing 

profile occurred as a result of a mixture of Jeffrey Pool and an unknown individual than 

having originated from two unrelated individuals. R.P. 667. A likelihood ratio is the 

ratio of two hypotheses weighted against each other. R.P. 679. Analysts use a scale that 

helps weigh the likelihood ration. R.P. 684. The lower the likelihood ratio, the less 

strength there is in the hypothesis. R.P. 684-685. Likelihood rations can go into the tens

of-thousands and millions. R.P. 683-684. During opening statements, the prosecutor 

conceded that the DNA is somewhat nebulous. R.P. 84. When asked if a likelihood ratio 

between 83 and 146 is referred to as a nebulous result, the DNA analyst answers in the 

affirmative, stating that it would fall on the weight chart between moderate and 

moderately strong, which is the second lowest level used by the state for statistical 

purposes. R.P. 685. During closing arguments, over Defense objections, the State used 

8 



an analogy stating that if you flip a coin 140 times, 139, it's Mr. Pool in combination with 

another individual. R.P. 863. 

The Jury convicted Mr. Pool on all charges. R.P. 906-907. 

V. STANDARD OF REVIEW 

"The court reviews the correct interpretation of an evidentiary rule de novo as a 

question oflaw." State v. DeVincentis, 150 Wn.2d 11,17, 74 p.3d 119,123 (2003). "Once 

the rule is correctly interpreted, the trial court's decision to admit or exclude evidence is 

reviewed for an abuse of discretion." Id. 

VI. ARGUMENT 

A. Did the trial court err when it ruled the Defense was prohibited from brining 
into evidence the nature of prior convictions of two "suspects" at the scene of 
the May 30, 2015 robbery? 

The trial court erred when it ruled that the Defense would be prohibited from 

bringing into evidence the nature of the prior convictions of the two "suspects" from the 

May 30, 2015 scene would not be allowed into testimony. 

Washington evidence rules state that "all relevant evidence is admissible, except 

as limited by constitutional requirements or as otherwise provided by statutes, by these 

rules, or by other rules or regulations applicable in the court of this state." ER 402. 

"Relevant evidence" is "evidence having a tendency to make the existence of any fact 

consequential to the resolution of a lawsuit more or less probable than it would be 

without the evidence." ER 401. ER 404(b) states that "evidence of other crimes, wrongs, 

or acts is not admissible to prove the character of a person in order to show action in 

conformity therewith. It may, however, be admissible for other purposes, such as proof of 
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motive, opportunity, intent, preparation, plan, knowledge, identity, or absence of mistake 

or accident." 

The standard for relevance of other suspect evidence is whether there is evidence 

"tending to connect" someone other than the defendant with the crime. State v. Downs, 

168 Wash. 664 at 667, 13 P.2d 1 (1932). The Franklin court reinforced this standard by 

stating "some combination of facts or circumstances must point to a nonspeculative link 

between the other suspect and the charged crime." State v. Franklin, 180 Wn.2d 371 at 

381 , 325 P.3d 159, (2014). In Franklin, the Court held that "the trial court' s error in that 

case to exclude evidence showing that another person had both the motive and 

opportunity to commit the crime directly affected Franklin' s state and federal 

constitutional right to present witnesses on his own behalf." Id at 382, 325 P.3d at 164. 

This "constitutional error is presumed to be prejudicial and the State bears the burden of 

proving that the error was harmless. A constitutional error is harmless if the appellate 

court is convinced beyond a reasonable doubt that any reasonable jury would have 

reached the same result in the absence of the error." Id. (referencing State v. Watt, 160 

Wn.2d 626, 635, 160 P.3d 640 (2007) (citing State v. Guloy, 104 Wn.2d 412,425, 705 

P.2d 1182 (1985) (citing State v. Stephens, 93 Wn.2d 186, 190-91 , 607 P.2d 304 

(1980)))). 

In Donald, the Court went on further to explain that "character evidence might be 

considered relevant on four theories: 

1. As circumstantial evidence that a person acted on a particular 
occasion consistently with his character (propensity evidence) 

2. To prove an essential element of a crime, claim, or defense 
3. To show the effect that information about one person had on 

another person' s state or mind 
4. Other purposes, such as identity or lack of accident." 
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State v. Donald, 178 Wn.App. 250,255,316 P.3d 1081, 1083 (Div. 1 2013). The Court 

affirmed "that prior bad acts are generally not considered proof of any person's likelihood 

to commit bad acts in the future and that such evidence should demonstrate something 

more than propensity." Id. at 260,316 P.3d at1086. 

The Supreme court weighed in on the issue when considering the balancing of 

this type of evidence. See Holmes v. South Carolina, U.S. 319 (2006). "Well-established 

rules of evidence permit trial judges to exclude evidence if its probative value is 

outweighed by certain other factors such as unfair prejudice, confusion of the issues, or 

potential to mislead the jury." .Id. at 320. However, "whether rooted directly in the Due 

Process Clause of the Fourteenth Amendment or in the Compulsory Process or 

Confrontation clauses of the Sixth Amendment, the Constitution guarantees criminal 

defendants 'a meaningful opportunity to present a complete defense.' " Id. at 320, citing 

Crane v. Kentucky, 476 U.S. 683 , at 690 (1986). 

"The United States Constitution bars the trial court from considering the strength 

or weakness of the State's case in deciding whether to exclude defense-proffered other 

suspect evidence." Franklin, at 373, 325 P.3d at 160. "Evaluating the strength of only one 

party's evidence, no logical conclusion can be reached regarding the strength of contrary 

evidence offered by the other side to rebut or cast doubt. Holmes. at 320. "We have 

never adopted a per se rule against admitting circumstantial evidence of another person's 

motive, ability, or opportunity. Instead, our cases hold that if there is an adequate nexus 

between the alleged other suspect and the crime, such evidence should be admitted. 

Franklin, at 373, 325 P.3d at 160. 

11 



In the present case, it is clear that the underlying conviction of the two individual 

found at the scene of a robbery and kidnapping is relevant. They just "happen" to be in 

the area, north of the Dollar Tree, in the vicinity of where a K-9 search was conducted. 

This is a non-speculative link. 

However, the defense was attempting to introduce this evidence for a "different 

purpose." Captain Beghtol made issue that the two individuals were not "suspects," but 

merely "subjects." Yet in filling out the DNA request, Captain Beghtol expounded on the 

criminal history as a basis for comparing the DNA to the "subjects." 

The strength or weakness of the state's case should not have been considered in 

the trial court' s order. Because the court erred when denying the Defense opportunity to 

introduce evidence of the prior convictions of the suspects, even for other purposes, Mr. 

Pool was denied a right to present a fair defense. 

B. Did the trial court err when it overruled defense objections regarding the 
State's mischaracterization of DNA evidence during closing arguments, and 
did those mischaracterizations constitute misconduct? 

The trial court erred when it overruled Defense objections regarding the States 

mischaracterization of DNA evidence during closing arguments, which constituted 

Prosecutorial misconduct. 

"To show misconduct, the defendant must show that the prosecutor did not act in 

good faith and the prosecutor's conduct was both improper and prejudicial." State v. 

Jones, 163 Wn.App. 354, 363 266 P.3d 886, 891 (Div. 2 2011). "The burden rests on the 

defendant to show the prosecuting attorney's conduct was both improper and 

prejudicial. .. Once proved, prosecutorial misconduct is grounds for reversal where there 
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is a substantial likelihood the improper conduct affected the jury." State v. Fisher, 165 

Wn.2d 727,747,202 P.3d 937 (2009). 

In order to prevail, the defense must establish '"that the prosecutor's conduct was 

both improper and prejudicial in the context of the entire record and the circumstances at 

trial. "' State v. Thorgerson, 172 Wn.2d 438,258 P.3d 43 , (2011), citing State v. Magers, 

164 Wash.2d 174, 191, 189 P.3d 126 (2008). The burden to establish prejudice requires 

the defendant to prove that "there is a substantial likelihood [that] the instances of 

misconduct affected the jury's verdict." Thorgerson at 442-443 , 258 P .3d at 46 "When 

reviewing a claim that prosecutorial misconduct requires reversal, the court should 

review the statements in the context of the entire case." Thorgerson at 443 , 258 P.3d at 

47. 

"As a quasi-judicial officer representing the people of the State, a prosecutor has a 

duty to act impartially in the interest only of justice." State v. Warren , 165 Wn.2d 17, 27, 

195 P .3d 940 (2008). "A prosecuting attorney represents the people and presumptively 

acts with impartiality in the interest of justice . . . a prosecutor must subdue courtroom 

zeal for the sake of fairness to the defendant." Thorgerson at 443 258 P.3d at 47. 

The Court has held "that it is error to submit evidence to the jury that has not been 

admitted at trial. The ' long-standing rule' is that 'consideration of any material by a jury 

not properly admitted as evidence vitiates a verdict when there is a reasonable ground to 

believe that the defendant may have been prejudiced. '" In re Personal Restraint of 

Glasmann, 175 Wn.2d 696,705, 286 P.3d 673 (2012). citing State v. Rinkes, 70 Wn.2d 

854, 862, 425 P.2d 658 (1967). 
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Researchers have discussed the issue of the legal fallacy of misstating or 

misrepresenting the likelihood ration of DNA hypothesis. See, Jane Moira Taupin 

Introduction to Forensic DNA Evidence for Criminal Justice Professionals, 71-73 (CRC 

Press, 2014). "This logic problem can be avoided by using the LR strictly as quoted in 

the forensic report . .. [it] should not be translated to the probability of the hypothesis 

itself." Id at 73. By making probability statements, the statemtent becomes logically 

incorrect. See, I.W. Evett, Avoiding the Transposed Conditional, Science & Justice, Vol 

35, Iss 2, April 1995, pp 127-131. The error in shifting the language is illustrated as 

follows: 

"The probability that an animal has four legs if it is a cow is one 

Does not mean the same thing as: 

The probability that an animal is a cow if it has four legs is one" 

Id. at 129. 

In the present case, the prosecutor clearly mischaracterized the DNA results of the 

defendant. The DNA analyst confirmed that a range of 83-146 LR was on the second to 

the bottom ladder of in the strength chart. The DNA analyst did not covert the 

Likelihood ration to a percentage. 

When the prosecutor used the analogy of the coin flip, he essentially introduced 

facts which were not in evidence. Whether this was intentional, or due to a 

misunderstanding of DNA evidence is not at issue. Further, the effect of prejudice is 

great when the jury is presented with the idea that 139 out of 140 times is the defendant. 

Because the conduct of the state was improper and prejudicial, Mr. Pool ' s 

constitutional rights were violated. 
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VII. CONCLUSION 

For the foregoing reasons, the trial court erred when it denied defense the ability to 

introduce evidence of the nature of prior convictions of two "suspects" at the scene of the 

May 30, 2015 robbery, as well as when it overruled defense objections regarding the 

State' s mischaracterization of DNA evidence during closing arguments. Therefore, this 

Court should reverse the trial verdict and grant a new trial. 

DATED this _lQ__ day of UC:erobee 2017. 

Respectfully submitted, 
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t 11 flllttl , lllt lHIII IPfltlt"f l ' lt I Jf\l{ lt JJrfJVtfl ftlttftlf lllffllflt • f11 1 / ' '* 'I' •• n •t ti" ' 

l'lw Crn11 'l ul l. ' ri111i11 ,il A111w,d I I· 111i i,•,11d ill(' .i111 1l· , tl .11111 
•,pv, i,tl ll't1l 'l' w.i i 1•, r,1nll'd l11,q •1•l·,il lo tl w l li ,; lt l 'ourt 111.il llivn 
ii l' ld 111.it llil' .11•11c·lldnl d id 1H1I dv111t111~(1',dl1 llt.1( the prnh.ilivl' 
v, il11,• w.,s nul\.Vt'igli1..•d by lhc d.111ger uf unf,iir prejudice. 

It •, ltrnild lw null•d tha t mitochondrial DNA typing and Y-STR pro
fil l11r, 11 :,1• di!"lt·rL't1I· lL·chniques from autosomal STR DNA profi.ling, and 
l I I(' kri v.il iu11 of t lw sttttistical significance is different. The techniques 
.irt> I "IS di sni rninntory than autosomal STR DNA profiling due to the 
111i•l I 1rn I pf i 11 lit"rit,ince of haplotypes-either from the maternal line 
(nill cH' l11111dri ;tl) or from the paternal line (Y-STR). The considerations 
!II l111plo1 y1w frequencies and the way they are reported necessitate the 
"u, 11111 i 11 1~" npproach (see Chapters 6 and 7). The streng th of the evidence 
dl·1wml s u11 the_sizes of the databases. 

'l'liv probttbility of exclusion, or random man not excluded (RMNE), or 
1 I 1l' 1 ' l 1111 111c mcntary probability of inclusion entails a binary view of a I l.eles, 
1lll ',111i 11g that alleles are only present or absent. Fur thermore, if they are 
I ,n·st• 1ll, they are observed. lf alleles are found where there js a possibility 
111 :,111chastic effects, laboratories may omit the inconvenient loci frorn their 
l·.ikulnlions (Gill et al., 2006). Such a calculation incorrectly implies that 
i11n1Hlf; the "random men" considered for comparjson, only the same loci 
.is l huse considered for the suspect in question would be used for inclu
s ion or •xclusion (see Chapter 5 for low level DNA techniques). 

Two methods of statistical significance were presented in the O.J. 
Si 111pson case in California (Weir, 1995). The prosecution wished to use 
lh l' LR and the defense wanted to use the RMNE. The final result was 
Lhal the court heard both methods and ruled that the LR method was pref
<: r,1bk. Also see Chapter] for a discussion of this case. 

Clayton and Buckleton (2005) summarized the advantages and disad
vantages of each approach. Full discussions of the va rious 1nethods of inter
prding evidence can be found in comprehensive tex ts (Buckleton, 2005; 
llalding, 2005). According to the DNA Commission of the International 
Sl!d dy of Forensic Geneti.cs (Gill et al., 2006), the scientific community has 
i l rc:-;ponsibility to support imprnvement of standards of scientific reason
ing in the cou rtroo111. Thi s implies that concepts such as likelihood ratios, 
whclher difficult to convey or not, are the methods of choice for the s tatis-
1 i ·nl eval uation of DNA profiles. 

Computer software is available to forensic laboratories for calculating 
s l;itistics such as likelihood ratios. Some laboratories may perform manual 
rnlculations to check their results, although the calculations may be very 
dl'inanding. Each particular laboratory must have validated the popula
li1111 databases and genotype freguencies it uses in fo rensic ca lcula tions. 

,1.:u Jd,·111 ily f//ld nn·l/y 

It is i111porl,111l lo nolt· lit.it .- 1.1tistirn l .i11;1lysl's con never lcttd to absolulc 
rnnclL1:;iun:;;. DN/\ cvidenc<.: i:; essentially p robab ilis tic as shown above 
,i nd "n xpert witness shoul.d never denote an individual as the donor of a 
genetic material from which DNA was produced. There is a growing real
ization that all forensic science evidence is probabili stic and no current 
forensic tech nology supports the unique identification of an individual. 
Other forensic science disciplines follow binary match or no-match sys
tems and this transparency deficit is being addressed (National Research 
Council, 2009; Fingerprint Inquiry, 2011). 

Two authors (Saks and Koehler, 2005) described the genetics-based 
m.odel of DNA profiling as highlighting the deficiencies in other forensic 
disciplines in which "untested assumptions and semi-informed guesswork 
are replaced by a sound scientific framework and ju::;tifiable protocols." 

The statistics quoted in forensic reports for DNA profiles are often rarer 
than "1 in 1 trillion," a number that is greater than the population in the 
world (currently 6 billion). These statistics appear incredulous to many peo
ple and their method of deriw1tion difficult to understand. It is hoped that 
this text explains that the statistics in most criminal cases are derived accord
ing to assumptions made both in the comparison of DNA profiles, and the 
quality of the profile itself (complete or partial / low level/mixture). It is also 
the probability of the DNA profile occurring in a particular population, 
not the probability of the case hypothesis (see Section 4.4 for legal fallacies). 

An .interesting example of how statistics can be readily misinterpreted 
is the famou s (at least in. statistical circles) "birthday problem." This partic
ular problem has been used to illustrate misconceptions in DNA database 
matches (Weir, 2007; Kaye, 2009). Assume that equal numbers of people are 
born every day of the year. Then the random mtttch probability for a par
ticular birthday is 1/365. However, tbere is over a 50% probability that two 
people in a group of 23 or more share a birthday. How could this be? This 
is because there are 253 pairs of people in a group of 23 and the particu
lar birthday is not specified. When translated to DNA issues, the birthday 
problem has to do with multiple occurrences of any profile, not one par
ticular profile (Weir, 2007). 

4 .4 Legal fallacies 
Using unfamiliar terminology plus difficulties in statistica l interpreta
tion may lead a legal professional to translate results to a wider p erspec
tive that may not be valid. Two well-known fallacies are conunon in the 
legal commtmity and sometimes even in the news media. The prosecutor's 
fallacy is also ca lled the "fallacy of the transposed condil'ional.'' This fa IJacy 
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l i1 ,d.ir :-; ii tt.tlion is Lu s.1 y the probabi li ty of g uilt is I in 'JO. 

. it1p1 1u~•l' .1 ni nll' is cum milted i11 London (popu lation about 7 rn i I lion) 
,111d " c ri11H· seem• pro(ile hns n likelihood ratio (LR) of 1 in 1 million. The 
11 1P11·1·11tnr 111ig ht say that the odds me a miJlion to one in favor of the 
(! .. J,•11d.111l ht ' i11g g uilty. However, based on population size, a.bout seven 
1wo11l, • i 11 I lw c ity a re expec ted to match the profi le so it can be argued that 
il l\' rn ld ~ .1rL' .1 ·Lu.illy 7 to 1 in favor of innocence. The defense fallacy unre
r1 I hi! i1 ·, ii I ilss u mes that each of the 7 people has equal probability of guilt. 

1\ 11 11fll'11-t1 uoted case from England (R. v Deen, 1994; Pu.ch-Solis et al., 
l lll ; ) ill u~lmtes the prosecutor's fallacy. Dee11 was an early DNA case in 
wl1k' l I llie rnndom match probability was quoted as 1 in 3 million. 

l'ro:wrnlor: So the likelihood of this being a ny other man but Andrew 
Dl1 •n is 1 in 3 mUlion? 

1;xJll'l'I: In 3 million, yes. 
/lrn::1·c11lor: You are a scientis t ... doing this research. At the end of this 

n1 pea l a jury are going to be asked whether they are sure that it is 
Andrew Deen who committed this particular rape in relation to 
Miss W. On the figure which you have established accord ing to your 
research, the possibi lity of it being anybody else being 1 in 3 m.illion, 
what is your conclusion? 

Expert: My conclusion is that the semen originated from Andrew Deen. 
/Jrnsern tor: Are you sure of that? 
E,pert: Yes. 

Th, b0sic fallacy is contained in the firs t question when tbe attorney asks 
the pr:obability of the accused being the source of the DNA profile; the 
a ltomey should have asked about the probability of the evidence. It is 
the jury's responsibility to decide whether factual propositions have been 
established by the evidence, not the expert. 

Having been asked the wrong ques tion, the expert in Deen con
founded the fallacy, even to the ex tent of pronouncing himself "sure" that 
Deen was the source of the s tai.n. In fact, a random match probability of 
I in 3 million implies that abo ut 20 people in the UK would b expected 
to share the same profile. 

The prosecution fa llacy (transposing the conditional) 111.ay be described 
by two simple statements (Aitken e t al., 2010): 

I. J f I am a monkey, I have two arms and legs. 
2. If I have two arms and legs, lam a monkey. 
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i11 !lw fllrl'n s il · re pnrl. 'l'lw pr11h.ihili ly ill° il1l' evidence b,1 sed un llic 
li_y 1 ,01 lws is s ho1 lid nol be lrn ns lated lo the probabi I ily of the hypothesis 
itself. ll is also helpful to rem •mber that DNA profiling ev idence provides 
t•n ly th •probability of a m atcb of DNA profiles in the relevant population, 
not the probability that a par ticular person comm itted the crime. As will 
be re peated throughout this book, DNA is only one piece of evidence in 
a cr ime. 

Limitations of the evidence rn.us t be described. The guestion of how 
the DNA was transferred is one for the jury to consider. The scientist's 
main role is to outline the var iou s modes of transfer tha t exist and advise 
on the relative risks associated with the modes (Gill and Buckleton, 2010). 
Tbe uncertainties about the mode of transfer increase with touch DNA 
evidence-evidence that cannot be associated with a particular body fluid 
(Buckle ton, 2009). 

4.5 Understanding reports: Common phrases 
and their meanings 

Identifying tbe s trengths and limitations of facts and opinion s is t1 corner
stone of forensic science. Any forensic re port or testimony should convey 
the limitations of all tests and all the evidence. All conclusions, assump
tions made, and inferences should be enunciated and clearly explained. 
Differences or similarities between evidence 0nd reference samples 
should be explained as actual differences or similarities inher n.t ist the 
evidence or as consequences caused by imprecision of the test system
limita tions. Al l al ternative explanations (such as different hypotheses 
proposed) should also be conveyed in the report or tes timony. 

4.5.1 Inclusion and exclusion 

Scientific statements should clearly support or refute a finding or state 
that the result is not pos ible due to the limitations of the hy potheses pro
posed. Case 2 from Western Australia (Merritt, 2010) shows how miscon
ceptio ns may ar.ise from the wording of forensic statements. 

Case 2 

Sixteen-year-old Patrick Waring was accused of rape, spent a 
year in detention, and w as exon erated in 2007. The foren s ic 
report s tated that the accused "could not be excluded" fro m 
the DNA profile taken from the victim's underwear. 
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This note is a discussion of the problem which the 
forensic scientist faces , particularly when at court, of 
avoiding making probability statements which are 
logically incorrect. The particular error under 
consideration is known as 'transposing the condi
tional'. The meaning of this phrase is first explained 
through a discussion of the concept of conditional 
probabilities and it is then illustrated by a series of 
examples. The final section touches on the philosophy 
of identification and on the need to maintain a sense 
of perspective. 

Cette note est une discussion du probleme rencontre 
par ]'expert forensique, particulierement au tribunal, 
pour eviter de faire etat de probabilites qui sont 
logiquement incorrectes. L'erreur particuliere discutee 
est connue comme la transposition du conditionnel. 
La signification de cette phrase est d'abord expliquee 
par une discussion du concept des probabilites 
conditionnelles puis est illustree par une serie 
d'exemples. La section finale aborde la philosophie de 
l'identification et le besoin de maintenir un sens de 
perspective. 

Sachverstandige mlissen, vor allem vor Gericht, 
vermeiden Wahrscheinlichkeitsaussagen zu machen, 
die logisch nicht korrekt sind. Ursache flir solche 
unlogischen Aussagen ist haufig das Verwechseln von 
abhangigen und unabhangigen Merkmalen bzw. 
Ereignissen. In dem Beitrag wird deshalb zunachst der 
Begriff der bedingten Wahrscheinlichkeit erklart und 
an Beispielen verdeutlicht. AbschlieBend wird eine 
Art Identifizierungsphilosophie vorgestellt und auf die 
Notwendigkeit hingewiesen ein Geflihl dafi.ir zu 
bekommen, die Dinge unter dem richtigen Blickwin
kel zu betrachten. 

En esta nota se discute el problema con que se 
encuentra el cientffico forense, especialmente cuando 
esta ante un tribunal, de evitar pronunciarse en 
terminos de probabilidad que 16gicamente . no son 
correctos. El error en consideraci6n se conoce con el 
termino de transponer el condicional. El significado 
de esta frase se explica a traves de una discusi6n del 
concepto de probabilidad condicionada y se ilustra 
con una serie de ejemplos. La secci6n final trata de la 
filosofia de la identificaci6n y de la necesidad de 
mantener el sentido de perspectiva. 

Key Words: Statistics; Probability; Bayesian; Interpretation; Likelihood ratio. 

Science & Justice 1995; 35(2): 127-131 127 



Introduction 
Recent articles [I, 2] have publicized a common error 
of inference in legal proceedings that has been called 
the ' prosecutor's fallacy '. The term was first used by 
Thompson and Schumann [3] but the error is well 
known to statisticians as something that can occur 
quite generally where probability statements are 
made, and it was given the name ' the fallacy of the 
transposed conditional' in the more general context by 
Diaconis and Freedman [4]. The error occurs in the 
following way. 

A probability statement has little meaning unless it 
includes at least some indication of the information, 
knowledge and assumptions upon which it is based. In 
shorthand. a probability is often represented in the 
form P(A I /) where A denotes the event or 
proposition which is uncertain and / denotes the 
information which has been taken into account. In this 
way the vertical line can be seen to be shorthand for 
the word 'given ' or the phrase 'conditioned on'. 
Whereas some readers may consider it unnecessary to 
labour such basic issues, it is the author's experience 
that the education of the majority of scientists fails to 
achieve an appreciation of the nature of probability. 
The subject appears in general to be taught poorly, 
and the notion of conditional probability receives 
scant attention: when it is presented, it tends to be as 
a special kind of probability. The reality is that there 
is no such thing as an unconditional probability; it is 
meaningless to state a probability without an 
indication of the circumstances in which it is assessed. 
For brevity, when there is little scope for mis
understanding about the nature of the conditioning 
information it is frequent practice to abbreviate the 
symbols to P(A): but the conditioning, although tacit, 
is still there. 

For the interpretation of forensic transfer evidence 
there is considerable support for the Bayesian view 
which demonstrates that it is necessary to consider the 
probability of the evidence given whatever alternative 
propositions or hypotheses which are relevant to the 
deliberation of the court [5]. If there are two 
alternatives, then the ratio of the two probabilities
the likelihood ratio-provides the means for placing 
the scientific evidence in the context of the other 
evidence in the following way. The other evidence will 
have led to some state of belief in relation to the two 
alternatives (normally one defence and one prosecu
tion) and it is useful to visualize these as odds-called 
the prior odds-in favour of the prosecution 
alternative. If the likelihood ratio has as its numerator 
the probability of the scientific evidence given the 
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prosecution alternative and as its denominator the 
probability of the same evidence given the defence 
alternative, then the ratio provides a factor to multiply 
the prior odds. The new odds-the posterior 
odds-are now based on all of the evidence, including 
the scientific evidence. 

Conventionally, however, it is still widespread practice 
to confine attention to the denominator of the 
likelihood ratio. In the simplest of cases, where the 
numerator can realistically be taken as one, this is not 
necessarily a bad way to proceed but it can become 
misleading when things become more complicated. To 
illustrate the problem of the transposed conditional, 
however, this paper is confined mainly to the simplest 
kind of transfer case, i.e. , one in which the evidence 
consists solely of a body fluid stain left at the scene of 
a crime, which is found to match a sample taken from 
a suspect, who is of some hypothetical type X. 

Let £ be used to summarize the evidence that the 
body fluid stain found at the scene of the crime is type 
X. Let C denote the hypothesis that the suspect left 
the stain and let C denote the alternative hypothesis 
that some other unknown person from a specified 
population left the stain. If the case later comes to 
court, these can be seen to be respectively the 
prosecution and defence alternatives. Assume that the 
body fluid types are determined without error and also 
that data exist to estimate the proportion of people in 
that population who are type X. Following the 
conventional approach to the interpretation of such 
cases, a statement of the following form would 
typically be made: 

The probability that the stain would be type X if it had 
come from some other person is 1 in 1000. 

It is useful to write this symbolically: 

P(E j C) = 1/1000 

Note that the shorthand here has itself been 
abbreviated; strictly speaking, the probability should 
be written in the form P(E I C, /) where I denotes all 
of the relevant information, in particular that which 
has led to the choice of database from which the 
frequency has been estimated. Note also that the word 
'if' is being used to mean 'given that' . The error that is 
commonly made amounts to reversing the symbols 
around the vertical line as follows: 

P(C I£)= 1/1000 

This is equivalent to saying: 

The probability that the stain has come from some 
other person if it is type Xis 1 in 1000 
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There may be unusual circumstances in which such an 
assertion is justified but the crucial point is that it does 
not follow from the first sentence. The rearrangement 
is clear in the algebra; the E and C terms have 
changed places around the vertical, or 'conditioning', 
line. This is what led to the expression ' transposing 
the conditional' . 

The illogicality of the fallacy can be illustrated by 
means of trivial examples. For example: 

The probability that an animal has four legs if it is a 
cow is one 

does not mean the same thing as: 

The probability that an animal is a cow if it has four 
legs is one. 

Whereas it may be comparatively easy to spot correct 
and incorrect sentences when they are written out, it 
becomes more difficult with the spoken word and 
experience at court shows that questions from lawyers 
and judges are often wrongly framed. In that 
environment it can be difficult to decide whether or 
not a particular sentence is correctly framed. 

Under the assumption that the body fluid type can be 
determined without error and given that the suspect is 
type X then it is certain that the crime stain would be 
found to be type X, if it came from him. Therefore, 
the probability of E given C is one, and if the evidence 
in the example were presented in the form of a 
likelihood ratio then the numerator would be one, the 
denominator 1/1000 and the ratio consequently 1000. 
Then the interpretation may be expressed as follows: 

The evidence is 1000 times more likely if the blood 
came from the suspect than if it came from someone 
else 

which may be incorrectly transposed as: 

The blood is 1000 times more likely to have come from 
the suspect than from someone else 

or: 

The odds are 1000 to 1 on that the blood came from the 
suspect. 

A statement of the odds in favour of a hypothesis can 
only validly be made if prior odds have been assigned. 
If the non-scientific evidence suggested prior odds of 
one then the posterior odds would indeed be 1000 to 
one on and the last sentence would be correct. 
However, the consideration of prior odds is rightly 
considered the function of the jury and, in general , the 
transposed form of the statement will be incorrect. 
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It follows that the Bayesian approach does not 
necessarily protect the scientist from the possibility of 
transposing the conditional. The difference is that the 
error will be made as an odds statement rather than as 
a probability statement. 

Suggestions for avoiding the transposed conditional 
Avoiding the problem in written reports is not 
difficult, provided that the writer has time to reflect. 
but avoiding the problem in court and in discussions 
with lawyers is much more difficult. It is the author's 
experience that questions from counsel are often 
framed as transposed conditionals. The following 
suggestions are offered as a guide. 

It is inadvisable to speculate on the truth of a 
hypothesis without considering at least one other 
alternative hypothesis 

This is a rather philosophical point which could, no 
doubt, be discussed at length but, as a general 
principle, the forensic scientist should be prepared to 
consider at least two explanations for any evidence 
that has been found. 

Clearly state the alternative hypotheses that are being 
considered 

This should be seen as an important element of report 
writing, recognizing that the alternatives to be 
addressed are provisional and might change with 
changing circumstances. 

If a statement is to be made of probability or odds then 
it is good practice to use 'if' or 'given' explicitly to 
clarify the conditioning information 

The examples following these suggestions illustrate 
this point. 

Do not offer a probability for the truth of a hypothesis 

Forensic scientists can state the probability of the 
evidence that has been found, given various 
hypotheses. To state the probability of a hypothesis 
given the evidence requires a prior probability or odds 
which may not be within the scientist's domain. The 
scientist is most likely to attract criticism when the 
hypothesis relates directly to the issue of whether or 
not the defendant can be connected with a particular 
feature of an incident. However, when the hypothesis 
does not directly relate to the involvement of the 
defendant it will be seen as permissible for the 
scientist to use his own experience to provide a prior 
probability. For example, if a scientist says 'In my 
opinion, this pattern of blood stains was probably 
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caused by the v1ct1m having been beaten about the 
head with a blunt instrument', he is taking into 
account not just the observations on the staining but 
also other factors such as experience and the 
circumstances surrounding the observations. 

Examples 
The following examples are not given in any particular 
order. Some are clearly correct, some are clearly 
wrong, but there are several which require careful 
reading before their validity can be determined. Note 
that words such as 'likelihood' and 'chance' tend to be 
used in court as synonyms for probability; this is 
unlikely to cause confusion , though statisticians make 
distinctions between the meanings of these words. 

The probability of finding this blood type if the stain 
had come from someone other than Smith is l in 1000 

This statement is correct. The event is 'finding this 
blood type' and the conditioning information is that it 
came from some other person. The condition is made 
clear by the use of 'if. 

The probability that someone other than Smith would 
have this blood type is l in 1000 

This statement is also correct but it is not as clear as 
the first because the distinction between the event and 
the conditioning is not made explicit. If a lawyer at 
court inadvertently inverts it then it may be difficult to 
explain where he has gone wrong. 

The probability that the blood came from someone 
other than Smith is 1 in 1000 

This is clearly wrong. It is the most common form of 
the transposed conditional. It is the spoken equivalent 
of P( C I£)= 1/1000; the probability of a hypothesis 
given the evidence rather than the other way around. 

The evidence is 1000 times more probable given the 
first alternative rather than the second 

It is good practice for the scientist first to explain the 
alternative hypotheses that have been considered and 
the framework of circumstances within which they 
have been addressed. If, in the context of the simple 
example, the first alternative is the prosecution 
alternative then this is a correct statement, in the form 
of a likelihood ratio. 

The first alternative is 1000 times more probable than 
the second 

This is an incorrectly transposed version of the 
previous example. It is a statement about the odds in 
favour of a hypothesis, rather than a likelihood ratio 
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for the evidence. 

The odds are 1000 to 1 in favour of the first alternative 

This also is incorrect. It is similar to the previous 
example and also to the last example in the 
introduction. 

There is only a 1000 to 1 chance that Smith is not the 
donor of the bloodstain 

This is another version of the transposed conditional, 
again given in the form of odds: it is an odds 
statement about the truth of a hypothesis. As in 
several of these examples, the failure to state any of 
the conditioning information contributes to the 
confusion. 

The chance of a man other than Smith leaving blood of 
this type is 1 in 1000 

The problem with this sentence is that it can be read 
in two different ways: 

The chance that a man other than Smith would leave 
blood of this type is 1 in 1000 

or 

The chance that a man other than Smith left blood of 
this type is 1 in 1000. 

Readers may differ in their opinions as to which of 
these interpretations of the wording is more obvious. 
The first is an acceptable statement whereas the 
second embodies a transposed conditional. 

It is very unlikely that the stain came from someone 
other than Smith 

Although this is not quantitative, it implies a 
transposed conditional because, once again, it relates 
to the probability of a hypothesis given the evidence, 
rather than the other way around. 

The evidence strongly supports the hypothesis that the 
stain came from Smith 

The use of the word 'supports' in this context was 
proposed by an eminent statistician, H. Jeffreys [6], 
and this kind of formulation is, in the author's 
opinion, the best available. This is the method which 
is recommended to scientists within the Forensic 
Science Service. Although it successfully conveys the 
impression that the evidence favours one hypothesis 
over the other it is not a probability statement. The 
strength of the support is based on the likelihood ratio 
but the overall probability (or odds) in favour of the 
hypothesis depends also on the other evidence. 
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There is very strong evidence that the stain came from 
Smith 

This may be a familiar style of presentation to forensic 
scientists but it is difficult to determine whether or not 
a transposed conditional is inferred. Problems may 
well arise at court because subtle wording change_s by 
counsel could inadvertently change it into a clear 
transposed conditional. It would be preferable to 
specify clearly which alternatives have been con
sidered and the extent to which the evidence supports 
one of them. 

The chance of selecting a man other than Smith having 
the same blood type is l in 1000 

The most natural way of reading this is as: 'If a man 
other than Smith is selected then the chance that he 
will have the same blood type is 1 in 1000'. Whereas 
this is correct, the sentence is not as clearly worded as 
it might be. It would be clearer if it were rearranged 
to include explicitly a conditioning word or phrase. 

Keeping the problem in perspective 
If avoidance of the transposed conditional were taken 
to extremes, things could become rather ludicrous. 
For example, if a scientist enters a room where the 
walls are smoke-blackened then it would be entirely 
natural for him to conclude that there had probably 
been a fire of some sort. If he were to say 'the 
evidence supports the hypothesis that there has been a 
fire ' then non-scientists could be forgiven for 
regarding him as eccentric and/or pedantic. Unless the 
hypothesis relates directly to the ultimate issue of the 
defendant's involvement, courts will consider it 
acceptable, even desirable, for the expert to introduce 
a prior probability based on his experience and thus 
legitimately express an opinion about a hypothesis. 
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But the expert should, at least, be aware of the logical 
steps he is following. 

Furthermore, if the Bayesian view were taken to its 
logical conclusion then experts would never give an 
opinion of identification. It is not possible for a 
scientist, following the Bayesian paradigm, to say 'I 
am satisfied that this tool made this mark' unless he 
assumes a prior probability, quantifies the evidence 
and assumes a threshold posterior probability at 
which he becomes virtually certain about a hypothesis. 
In reality, of course, none of these three is done 
explicitly. Although the process of subjective iden
tification is recognized by courts everywhere as an 
invaluable element of forensic science, it cannot be 
rationalized by the simple Bayesian view, though 
BW Robertson and GA Vignaux (personal com
munication) have demonstrated an indirect method 
which treats the expert's opinion itself as an item of 
evidence for the court to consider. In practice, the 
reconciliation is a matter of pragmatism and sound 
common sense. 
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