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Random samples, realizations and statistics

e RVs X1,...,X,: arandom sample of size n
— Independent and identially distributed (iid) sample: X7, ..., X,, are iid
— iid normal sample: Xi,..., X, i N (i, 0?)

e Realization: the actual observed value or outcome of an RV
— Denoted by lowercase letters

- E.g.,
* x; is the realization of X; if X; = x; is observed
x Observed X1 = z1,...,X, =T, = x1,...,%, is the realization of X1,..., X,

e Statistic: any function of a random sample, e.g.,
— Sample mean: X =n"'Y " | X; B
— Sample variance: S? = (n—1)"' 3" (X, — X)?

— Sample standard deviation: S = \/(n —D)IY (X - X)?

Defining y*-, t-, and F-RVs in terms of an iid normal sample (HMC Chp. 3)

o X2 3(n) i X, X S N(0,1)
- Q ~x?*(n) = E(Q) =n and var(Q) = 2n
o Z/\/Q/n ~t(n)if Z ~N(0,1) and Q ~ x*(n) are independent of each other
e (P/m)/(Q/n) ~ F(m,n) if P~ x?(m) and Q ~ x%(n) are independent of each other

More identities for an iid normal sample
o nV2(X = 1)fo ~ N(0,1)
. (1—=1)$2/0% ~ 2(n—1)
« X 152
o« nY2(X —p)/S ~tn—1)
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