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Consider the situation given in the handout, “Patterns in DNA”. Now, let’s say we would
like to know a little bit more about the actual rate (# of palindromes / segment). Assume
the count in each segment is distributed according to a Poisson distribution.

1. Is the MLE efficient?

2. Using Fisher’s information and what you know about MLESs, give a 95% confidence
interval for the rate of palindromes / 4000bp.

Solution:
We know A = X is the MLE (you should be able to show that.) Also, we know that

Var(X) = A/n. (Notice this makes it efficient, see Theorem 6.2.1 and below...) For any
MLE:
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An approximate asymptotic 95% CI for \ is:
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(4.57, 5.75) is a 95% confidence interval for A\. That is, if, in fact, we believe the Poisson
model (why is it we have to believe the Poisson model??), we are 95% confident that the
true rate of palindromes is between 4.57 and 5.75 per 4000 bp.




