
Statistics Review for fMRI Data Analysis

These notes review the basics of statistical inference, with a special em-
phasis on concepts necessary for understanding the primary statistical meth-
ods for fMRI data analysis. For further information, DeGroot and Schervish
Probability and Statistics (hereafter DS) is a good source. These notes com-
plement separate sets of notes on linear regression analysis and on probability.

1 Random Samples, Realizations and Statis-
tics

Let Xi, i = 1, . . ., n denote a collection of random variables, mutually inde-
pendent with a common distribution F. We will often say that the Xi are iid
, which is short for "independent and identically distributed." We can model
data as realizations of these random variables, i.e., observed values Xl,. .. ,Xn,
for which each Xi is an independent observed value from F. We sometimes
refer to the observed Xi as a random sample from F.

A statistic is any function of the data, for example the sample mean

If each Xi rv F, then x is itself a realization of a random variable X, where
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