
Chapter 11: Summary

1. Let X1, · · · , Xn and Y1, · · · , Ym be independently distributed with the Xi iid N(µX , σ2) and the Yj

iid N(µY , σ2). Then X̄ − Ȳ ∼ N(µX − µY , σ2(n−1 + m−1)).

2. The pooled estimator of σ2 is s2
p, where

s2
p = [(n−1)s2

X+(m−1)s2
Y ]/(n+m−2), (n−1)s2

X =
∑n

i=1(Xi−X̄)2 and (m−1)s2
Y =

∑m
j=1(Yj−Ȳ )2.

3. Then (X̄−Ȳ )−(µX−µY )
σ(n−1+m−1)1/2

∼ N(0, 1).

4. A 100(1 − α)% two-sided confidence interval for µX − µY for known σ is given by X̄ − Ȳ ±
zα/2σ(n−1 + m−1)1/2.

5. A 100(1 − α)% two-sided confidence interval for µX − µY for unknown σ is given by X̄ − Ȳ ±
tn+m−2;α/2sp(n

−1 + m−1)1/2.

6. Let T = (X̄ − Ȳ )/[sp(n
−1 + m−1)1/2]. For testing

H0 : µX = µY against H0 : µX > µY , reject when T > tn+m−2;α.
H0 : µX = µY against H0 : µX < µY , reject when T < −tn+m−2;α.
H0 : µX = µy against H0 : µX 6= µY , reject when |T | > tn+m−2;α/2.

7. For paired samples, if (Xi, Yi), i = 1, · · · , n are iid with means µX and µY , variances σ2
X and σ2

Y

and correlation coefficient ρ, then define Di = Xi − Yi, i = 1, · · · , n, and D̄ = X̄ − Ȳ . Then
µD = E(D̄) = µX − µY and V (D̄) = n−1(σ2

X + σ2
Y − 2ρσXσY ).

8. Let s2
D = (n−1)−1

∑n
i=1(Di− D̄)2. Then a 100(1−α)% two-sided confidence interval for µX −µY

is D̄ ± tn−1;α/2sD/n1/2.


