STA 2101/442 Formulas

VIY)=E{(Y —p)(Y - )} CXY)=E{(X—p,)(Y — )"}

If limy, o0 B(T,) = 0 and lim,_,o0 Var(T,) = 0, then T,, 5 6

Y, = i(Yo - 1) 5 Y ~ N0, %) Vie(Yo) — () 5 &(w)Y, a(x) = [ 52

IfY ~ Ny(p, X), then AY ~ N,.(Ap, AXA") and (Y — p)'27HY — ) ~ x%(p)

}kxd

Lp, %) = |3 -/2@m) w2 exp—3 {tr(S8 ) + (7 — w) T 7 — )}, where £ = L5 (i = 9)(yi — ¥

P(ny,...one) = (,, 1, )wit coome L(m) = [y mi my"? - omete = iy o
2(0) = [Bl- 55 1og /(Y3 0)]] Tu(0) = |5 S — il log F(¥i:0)|
-1
Vi(@, —0) 5 T ~ N, (0,Z(6)7) Vi=17.0,)" = ([_agg%e(o,y)}o_gn)
G2 = —2log (%) W, = (L8, — h) (L\A/nL’>71 (L9, — h)
Y =XB+e € ~ N, (0,071,
B=(XX)"'X'Y Y = X3 =HY
H = X(X'X)"!X’ e=Y-Y
B~ N, (B.0*(X'X)7Y) SSE/0® ~ x*(n — p)
T =L i) F o= gt~ Fon,m)
F— (LE—h)'(L()T('AT’;Eg;:/)ﬂ(LB—h) — (SSRp_SSRu)/r _ (n=p) (ﬁ) where @ — Rﬁ%ﬁ =

lOg <1:T;-L) = 50 + lei,l +- 5})—11712,])—1

> df = 1:8
> CriticalValue = qchisq(0.95,df)
> round(rbind(df,CriticalValue),3)

[,11 [,21 [,31 [,4] I[,5] [,6] [,7] [,8]
df 1.000 2.000 3.000 4.000 5.00 6.000 7.000 8.000
CriticalValue 3.841 5.991 7.815 9.488 11.07 12.592 14.067 15.507



More large sample tools

1. Definitions (All quantities in boldface are vectors in R unless otherwise stated )
x Tp “3 T means P{w : lim, o Tp(w) = T(w)} = 1.
* Tp, 5 T means Ve > 0, lim,, 0o P{||T, — T|| <€} =1.

* T, % T means for every continuity point t of Fr, lim,_, Fr, (t) = Fr(t).

2. T, T=T,5T=T, 5T
3. If a is a vector of constants, T, PN T, £a

4. Strong Law of Large Numbers (SLLN): Let Xy, ...X,, be independent and identically distributed ran-

dom vectors with finite first moment, and let X be a general random vector from the same distribution.
Then X,, 3 E(X).

5. Central Limit Theorem: Let X4,...,X, be ii.d. random vectors with expected value vector g and
covariance matrix X. Then /n(X,, — p) converges in distribution to a multivariate normal with mean
0 and covariance matrix X.

6. Slutsky Theorems for Convergence in Distribution:
(a) If T, e R™, T, 4 T and if f: R™ — R? (where ¢ < m) is continuous except possibly on a set
C with P(T € C) = 0, then f(T,) % f(T).
(b) T, %5 T and (T, — Y,) 50, then Y,, 5 T.
() T, eR% Y, e RE, T, % T and Y, 5 c, then

T, £> T
Y, c
7. Slutsky Theorems for Convergence in Probability:
(a) T, eR™ T, BT and if f: R™ — RY (where ¢ < m) is continuous except possibly on a set
C with P(T € C) = 0, then f(T,) 5 f(T).
(b) T, & T and (T, — Y,) 50, then Y,, 5 T.
() T, eRY, Y, eRF, T, 5 T and Y, 5 Y, then

(V)5 (%)

8. Delta Method (Theorem of Cramér, Ferguson p. 45): Let g : R? — R* be such that the elements of

g(x) = [gﬁi} are continuous in a neighborhood of @ € R?%. If T,, is a sequence of d-dimensional
Tilkxd

random vectors such that /n(T, — 0) %4 T, then Vvn(g(T,) — g(8)) 4 ¢(@)T. In particular, if
Vi(T, — 8) % T ~ N(0,%), then v/n(g(T,) — g(8) % Y ~ N(0,50)S5(6)").

This formula sheet was prepared by Jerry Brunner, Department of Statistics, University of Toronto. It
is licensed under a Creative Commons Attribution - ShareAlike 3.0 Unported License. Use any part of
it as you like and share the result freely. The IZTEX source code is available from the course website:
http://www.utstat.toronto.edu/~brunner/oldclass/appliedf13
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