
STA3000: Asymptotic theory for likelihood

Order notation(Reference BNC 89 Ch.2 or BDR 07 Appendix)
The definitions of O, Op, o and op are as follows:

(i) Given sequences of constants {an} and {bn} we say that an = o(bn) if an/bn → 0,
as n → ∞ and an = O(bn) if an/bn → A as n → ∞ where A < ∞ is a constant
not depending on n.

(ii) Given sequences of random variables {Xn} we say thatXn = op(an) ifXn/an →
0 in probability, and Xn = Op(an) if Xn/an is bounded in probablity. More
explicitly for the latter, given ǫ > 0 there exist constants kǫ and n0 = n0(ǫ)
such that if n > n0 Pr(|Xn| < ankǫ) > 1− ǫ.

The following rules for O, o, Op, and op can be verified from their definitions:

1. O(n−a)O(n−b) = O(n−a−b)

2. Op(n
−a)Op(n

−b) = Op(n
−a−b)

3. Op(n
−a)O(n−b) = Op(n

−a−b)

4. O(n−a)o(n−b) = o(n−a−b)

5. Op(n
−a)o(n−b) = op(n

−a−b)

6. op(n
−a)op(n

−b) = op(n
−a−b)
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