Text S1. Derivation of Likelihood
Let 
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where 
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 denotes the population density in postal code 
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. An individual can be a determined carrier of infection with certainty 
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. Each distributed food product 
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is associated with a retail store.
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Then having observed a set of reported cases
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, the likelihood becomes:


[image: image16.wmf](|)( bought at  |  lives in postal code 

)

j

j

r

iDjkR

LDPikir

q

qxj

ÎÎ

ìü

éù

ïï

=××

êú

íý

êú

ïï

ëû

îþ

ÕÕå


Assuming 
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denotes the probability that customer shops at store 
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, we arrive at the following objective function: 
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Since the first two terms are constant, we can simplify to: 
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We maximize this function to determine the most likely contaminated food. 
The performance of the likelihood measure for individual products can vary as shown in supplemental Figure S1. The figure shows three different examples of success rate as a function of number of case reports for three different products.  

From supplemental Figure A2, Success Rate as a function of Spearman’s 
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, it is evident that for large correlations (>0.8), the contaminated product cannot always be uniquely determined.
This figure also demonstrates that as the maximum pairwise correlation between a contaminated product and another product increases, the number of cases required to reduce the suspect product set size to a manageable number (e.g., below 10) increases. This is associated with a corresponding decrease in success rate at high correlation. In addition, if the contaminated food and the product most related to it have correlation less than 0.6, then the likelihood method can uniquely identify this contaminated product with 95% confidence. Unique identification (“success”) is equivalent to a suspect product set size of 1. 
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