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About Me . . .

I’m a Professor of Statistics. A typical day’s work:
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With a little fun thrown in . . .
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Meanwhile, one day I wrote a successful book . . .
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Then I was interviewed by the media about: Opinion Polls . . .
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Crime statistics . . .
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Pedestrian death counts . . .
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Sports . . .
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Yes, even the Raptors . . .
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And lottery jackpots . . .
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Including the Lottery Retailer Scandal
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Which Had Serious Consequences
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And Led to Criminal Charges
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. . . And Millions of Dollars Repaid!

http://probability.ca/lotteryscandal/ (14/22)



Probability related to MURDER?? Sherlock says . . .

Logically impeccable, if everything else is truly eliminated. But . . .
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A Legal Case: Sally Clark (England)

• Solicitor in Cheshire, England.

• Had two sons; each died in infancy.

• “cot death” (SIDS)? Or murder!?!

• 1999 testimony by paediatrician Sir Roy
Meadow: “the odds against two cot deaths
in the same family are 73 million to one”.

• “Impossible”(?). What remains? Murder!

• So, she was convicted! Jailed! Vilified!
Third son temporarily taken away!

• So, justice was served! Or was it?

How did Meadow compute that “73 million to one”?

He said the probability of one child dying of SIDS was
one in 8,543, so for two children dying, we multiply:
(1/8, 543) × (1/8, 543) = 1/72, 982, 849 ≈ 1/73, 000, 000.
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Clark Case: Valid Probability Calculation?

Was the multiplication valid? No! SIDS tends to run in families, so
once a family has had one SIDS case, the second one is more likely.

Were the probabilities accurate? No! He neglected factors which
increase the probability, e.g. twice as likely for boys. (1/170,000?)

Was the interpretation valid? No! One case, but “out of how
many”? (Millions of families in the U.K. / World!)

“Prosecutor’s Fallacy”: conflating two different probabilities.

Royal Statistical Society: “approach is . . . statistically invalid”

• Clark was eventually acquitted, on second appeal. (then died)

• The U.K. General Medical Council ruled that Meadow’s
evidence was “misleading and incorrect”, constituting “serious
professional misconduct”. He was barred from future court work.

• Several other people’s convictions were overturned on appeal.

• Prosecutors/judges everywhere learned a valuable lesson. (?)
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A Related Case: Waneta & Tim Hoyt (New York)

Had five babies in 1965 – 1971. All died.
Ages (months): 3, 28, 1.5, 2.5, 2.5.

Pediatrician Alfred Steinschneider investigated,
wrote 1972 article for journal Pediatrics.
Conclusion: “genetically-linked SIDS”.

In 1977, they were allowed to adopt a son,
who survived to adulthood.

In 1985, some prosecutors and pathologists got suspicious, and
investigated. Eventually, Waneta Hoyt confessed to suffocating all
five children, to stop them from crying.

She later “recanted” her confession, but was still convicted in 1985
of five murders. She died in prison in 1998 (age 52).

So, sometimes statistical evidence is indicative, even when you
can’t just multiply. It shouldn’t necessarily be ignored.
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The Cases Keep Coming: Kathleen Folbigg (Australia)
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A Case I was Involved With: Leighton Hay

Accused of being 2002 murder accomplice.

Witnesses: Hair was “two inch picky dreads”.

But Hay was shaved nearly bald when arrested.

Crown: He shaved his head after the crime!

Evidence: Tiny hair clippings in a garbage
bin and on an electric shaver in his home.

Convicted in 2004. Fresh appeal in 2011.

Question: Were those clippings from a scalp?

Statistical data: Thickness of the clippings.

Fact: Scalp hairs are usually ≤ 125 microns thick, but beard hairs
are often thicker. So what did that tell us?

My expert report: Of the 368 clippings collected, the number from
a scalp was between 0 and 106 (29%), with the rest from a beard.

2013 SCC 61 judgment: New trial granted. Hay released from jail.
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Another Case I was Involved With: Yuk Yuen Lee

Accused in 2013 of running a marijuana grow-up in Toronto.

Police seized 1378 + 2240 plants, all claimed to be marijuana.

However, they only actually tested 2 + 1 of them (!).

Convicted at trial, but what about the sentence?

If more than 500 plants, then mandatory three-year jail term.

My expert report: The testing was only sufficient to statistically
conclude that at least 138 + 16 of the plants were marijuana.

2017 ONSC 2403 judgment: “Crown counsel took issue with
respect to Professor Rosenthal’s credibility. . . . I did not find
Professor Rosenthal lacking in credibility. His evidence was offered
in the manner that one expects of an expert. . . . I do not accept
that the Crown has established the number of marijuana plants,
thereby allowing the Crown to rely on the mandatory minimum.”

Final sentence: Just the time already served in jail.
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Final Words

• Statistics and probability have many important applications.

• Including to issues of law and justice and murder.

• But “improbable” does not imply “impossible”.

• And murder might not be all that “remains”.

• Have to consider the relative probabilities, even if unlikely.

CONCLUSION:

Statistical analysis can sometimes help achieve justice.

But it must be used carefully, with caution!

• My web page: www.probability.ca

• My book Struck By Lightning: www.probability.ca/sbl

• My justice-related article: www.probability.ca/justice

• My email: jeff@math.toronto.edu
(22/22)


