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NEW YORK CITY FRYE HEARINGS FOR FST SOFTWARE 
 

• FST – Forensic Statistical Tool 

• Bronx – FST DOES meet Frye standards since it is based on data from standard PCR 
methodology by Justice Carruthers (The People of the State of New York v. William 
Rodriguez, 2013) 

• Brooklyn – recent written decision by Justice Dwyer states FST DOES NOT yet meet Frye 
standards for general acceptance for numerous reasons including the manner in which 
the software was validated to assess drop-out values (The People of the State of New 
York v. Andrew Peaks; The People of the State of New York v. Jaquan Collins, 2013) 

• Goal of probabilistic genotyping software (in general) – narrow the range  of potential 
sources of DNA in mixtures by converting qualitative assessment by analyst to 
quantitative assessment by software for improved scientific accuracy in mixture 
analysis 

• Emphasize use of likelihood ratios is not the Frye issue with FST; it is the software 
package (and use with LCN DNA in open populations) that is in question 

 

 

 



ERROR RATES – HOW TO COMPARE? 

• My goal - assess probabilistic genotyping FST software results and OCME DNA 
mixture validation studies to evaluate sources of experimental or 
computational error 

• “Black Box”; software is not publically available for independent evaluation 
(ref. written decision, Justice Dwyer, 2015) 

• FST published error rates are high (e.g. 3-person mixtures 1 per 1200 
individuals in deducible mixtures) (ref. A. Mitchell et al. 2012. FSI: Genetics 
Supplement Series) 

• TrueAllele (www.cybgen.com) published error rates are low (e.g. 1 per 20,000 
individuals) (ref. M. Perlin et al. 2014. PLoS ONE) 

• Why the difference? 

 

 

 





FST: 

• Five assumptions that need to be correct:  

• Number of contributors  

• Degraded v. nondegraded 

• Deducible mixture v. nondeducible mixture (duplicate concordance) 

• Allele frequency database is appropriate 

• Quantity – drop out rates are linked to this value 

 



FST: 

• Software is claimed to be better since it uses empirically derived allelic drop-
out rates but uses pristine DNA samples to derive the rates as well as the 
quantity value [ref. The Office of the Chief Medical Examiner of New York City 
(Department of Forensic Biology), “Forensic Statistical Tool Validation 
Summary Report, “ Volume 15C Summary] 

 

 



VOL. 15C 



FST: 

• Software requires  a correct assumption of contributors to the DNA mixture 
which is frequently incorrect since it uses the allele counting method (ref. J 
Perez, AA Mitchell, N Ducasse, J Tamariz, T Caragine, “Estimating the Number 
of Contributors to Two-, Three-, and Four-Person Mixtures Containing DNA in 
High Template and Low Template Amounts”, Croat Med J, 52(3): 314-326, 
2011. ) 

 

 

Error Rate Four Person Mixture Study Error Rate Four Person Mixture Study 

> 100 pg 50 – 100 pg 

86% detection/ 14% error rate 76% detection/ 24% error rate 



CONCORDANCE IN DUPLICATES 

• PCR amplification efficiency (approximately 20 - 30% variance in peak heights 
tolerated and still considered from same source)  

• New York State Inspector General’s report (2013) – analyst debate between 
duplicates and a laboratory policy to include rather than exclude (bias) 

• Contamination or addition of extraneous alleles – include or exclude in FST? 

 PCR Cycle No. No. Contaminant Alleles 

28 0 

31 9 



FST: 

• High false positive associations in DNA mixtures to non-contributor DNA 
databases, sometimes with high likelihood ratio (LR) values (ref. A. A. 
Mitchell, J. Tamariz, K. O’Connell, N. Ducasse, Z. Budimlija, M. Prinz, T. 
Caragine, “Validation of a DNA Mixture Statistics Tool Incorporating Allelic 
Drop-Out and Drop-In, “ Forensic Science International: Genetics, vol. 6(6), 
pp. 749-761, 2012. ) 

• It could be argued that the Bayes Factor (BF) with odds calculation would be 
an effective manner in which to accurately testify to a LR ratio for evidence 
without ignoring false positive rate 

• Courtroom testimony is being monitored for accurate reporting of error rate 
on case by case basis 

 



FALSE POSITIVE MATCHES TO NONCONTRIBUTORS AND INCREASE 
WITH ASSUMED NUMBER OF CONTRIBUTORS 

2087    808 



FST - LACK OF GENERAL ACCEPTANCE (DWYER 
DECISION) 

• Other forensic science laboratories do not routinely use the LCN process in the United States 
(drop-out rates are predicated on the validation study for LCN) 

• Drop-out rates from pristine DNA studies make it difficult to establish number of contributors 
with accuracy since validation with UV treated DNA was not used for drop out rates 

• Contamination rates with LCN are high (8-11%) so DNA in sample does not accurately reflect 
true contributors and not all true contributors are detected 

• HID kits are not optimal at <100pg; stochastic effects and high stutter confound DNA mixture 
interpretation and there is nonconcordance between duplicates 

• False positive rates for inclusion in DNA mixtures are exceptionally high when compared to 
other software with low error rate and need to be conveyed accurately in reporting 



HOW TO COMPARE? 

• Few validation studies are easily accessible for exhaustive review 

• Error rates are published but it is difficult to equate software programs due to  

• Different assumptions for contributors, threshold values and missing data points 

• Different allele frequency databases for generating the likelihood ratio or LR values 

• FST uses a local city DNA database with some unusual construction features including 
hybrid profiles and lack of Hardy Weinberg Equilibrium (HWE) 

• LR values are rough approximations rather than exact scientific values; would like to see 
improved scientific accuracy – wide variation in error estimates between computational 
programs 
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