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Introduction to the likelihood ratio framework for evaluation of forensic evidence
Didactic Quiz

https://forensic-data-science.net/workshops/intro_to_LRs.html

Which of the numbered statements below could be correct? 
Justify your answers. Understanding why an statement is correct or incorrect is more important than getting the answer right. In some cases there may be disagreement between experts as to what the correct answer is.


1. Bayes’ Theorem can be expressed as: 
prior probability × likelihood ratio = posterior probability
notes: 

2. A likelihood ratio quantifies the amount by which, in light of the evidence, a decision maker should update their belief in the probability that one hypothesis is true versus the probability that a competing hypothesis is true.
notes: 

3. A likelihood ratio is the answer to a specific question formed by the prosecution and defence hypotheses.
notes: 

4. If the properties of broken glass at a crime scene and the properties of glass fragments recovered from a suspect’s clothing are very similar, then it is highly probable that they come from the same window.
notes: 

5. Even if it is logically incorrect, it is better for a forensic practitioner to present a strength-of-evidence statement that is easy for the trier of fact to understand than to present a logically-correct but difficult to understand strength-of-evidence statement.
notes: 

6. A likelihood ratio is a numerical expression of strength of evidence.
notes: 

7. The numerator of a likelihood ratio quantifies similarity, and the denominator quantifies typicality with respect to the relevant population.
notes: 

8. The following is a likelihood ratio: 
The probability that a glass fragment found on a suspect’s clothing came from the broken window at the crime scene. 
notes: 

9. The following is a likelihood ratio: 
The probability that the known-origin text and the questioned-origin text were produced by the same writer versus the probability that they were produced by different writers. 
notes: 

10. The following is a likelihood ratio: 
The probability of observing the properties of the questioned-origin specimen and the known-origin sample if the hypothesis that they have the same origin were true versus if the hypothesis that they have different origins were true.
notes: 

11. The following is a likelihood ratio: 
The probability of obtaining the minutiae observed in a latent print found at a crime scene if it were produced by the suspect.
notes: 

12. The following is a likelihood ratio: 
The probability that the Glock 19 seized from the defendant was used to shoot the victim versus the probability that some other Glock 19 was used to shoot the victim.
notes: 

13. The following is a likelihood ratio: 
The probability of observing the acoustic properties of the voice on the recording of the offender if it were the voice of the accused versus the probability of observing the acoustic properties of the voice on the recording of the offender if it were the voice of some other speaker selected at random from the relevant population.
notes: 

14. An LR of 1 million is equivalent to “identification”, an LR of 1 divided by 1 million is equivalent to “exclusion”, and an LR in between is equivalent to “inconclusive”.
notes: 

15. In order to provide the court with the posterior odds, a forensic scientist should multiply their likelihood ratio by prior odds that are one over the size of the relevant population.
notes: 

16. A forensic scientist reports the probability of obtaining the observed DNA profile is 6 million times greater if it came from the accused than if it came from some other person in the country who is unrelated to the accused. 
In summing up, the judge says that the probability that the DNA comes from the accused is 6 million times greater than the probability that it did not come from the accused. 
This is an example of the defence attorney’s fallacy.
notes: 

17. The following is a likelihood ratio: 
The odds that the same-origin hypothesis is correct versus that the different-origin hypothesis is correct.
notes: 

18. Bayes’ Theorem is only a theory, it may not be true.
notes:	

19. A trier of fact’s prior odds are ½. 
A forensic practitioner presents a likelihood ratio of 2. 
If the trier of fact were to use Bayes’ Theorem to update their beliefs, their posterior odds would be 2.
notes:	

20. The formula for a likelihood ratio is: 
notes:	

21. A forensic practitioner should not report a posterior probability, because calculating a posterior probability would require them to consider information not related to the particular evidence they have been asked to evaluate.
notes:	

22. A likelihood ratio of 1 billion from a DNA analysis could be outweighed by eyewitness and alibi evidence.
notes:	

23. In calculating a likelihood ratio, the two hypotheses considered must be mutually exclusive.
notes:	

24. Two hours after a shooting, a suspect’s clothing is seized and found to have 50 particles of gunshot residue on it. 
The suspect denies involvement in the shooting, but says that they went to the firing range twelve hours earlier (witnesses and CCTV confirms this) and that they have not fired a gun since they left the range, also that they have not washed or changed their clothing since they left the range. 
The task of the forensic practitioner will be to calculate a likelihood ratio addressing offence-level propositions.
notes:	

25. A forensic lab conducting an analysis of clothing fibres recovered from a car seat in Scotland can use as a sample of the relevant population a database of fibres collected from car seats in Florida.
notes: 

26. A forensic practitioner must clearly state the relevant population that they have adopted as part of the different-origin hypothesis.
notes:	

27. A forensic practitioner can only calculate a likelihood ratio if the defence provides a specific hypothesis to be tested.
notes:	

28. The choice of relevant population can be based on information known about the defendant.
notes:	


What is evidence?
The word “evidence” means different things depending on context.
From the perspective of the court, the evidence is what the forensic expert says during testimony.
From another perspective, evidence could be items of questioned origin, e.g., a fingermark or a fired cartridge case recovered from a crime scene. In forensic science these are often called “traces”.
From the perspective of calculating a likelihood ratio, the evidence, the “E” in the likelihood-ratio formula, consists of information extracted from the items of interest. This information will consist of quantitative measurements made of properties of items of interest or perceptual observations of properties of items of interest.
When looking for the evidence in a verbal statement that purports to be an expression of a likelihood ratio, look for something that is a measurement of a property or a perceptual observation of a property. If the statement mentions the questioned-source and known-source items, but does not mention any properties of those items, then it is not an expression of a likelihood ratio. Hypotheses may mention the questioned-source and known-source items, but that does not make statements of hypotheses expressions of likelihood ratios. 
