Confidence Intervals for The Difference of Means of Two Inde-
pendent Populations
In all cases we assume:

1. The data are
Yi1,Y12,..., Y1 n,, where Y} ; = u1 + €15, (population 1)

Y21,Ys9,...,Ys,,, where Yo ; = ps + €2, (population 2).

2. The two populations are independent.

Case 1: Known Variances
Assumptions

1. Either

(a) n1 and no are large, or

(b) The € ; are from a N(0,0%) population, and the e, ; are from a N(0,03%) population.

2. 0% and o3 are known.

Formulas
A level L confidence interval for p1; —ps is (?1 Yy —0o(Y) - ?g)z#, Yi—-Yo+o(Y) — ?2)2%) ,

where 0(Y1 —Y3) = 4/ % + %, and zi1z may be obtained from a table of normal quantiles (click
2
here).

Case 2: Unknown Variances, n; and n, Large
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This case is treated exactly as Case 1 except that o(Y; — Y2) is replaced by (Y1 — Y3a) = 4/ % + %,
where S; and Ss are the sample standard deviations computed from the data from populations 1 and 2
respectively.

Case 3: Variances Unknown, but Assumed to Be Equal, n; and n, Not Both
Large

Assumptions
1. The € ; are from a N(0,0}) population, and the e, ; are from a N(0,03) population.

2. 07 and o2 are unknown, but are assumed to be equal.

Formulas

A level L confidence interval for p11—ps is (71 —Y2—6,(Yy — 72)1514#, Yi—-Ya+6,(Y1— 72)7514%) ,

no ni+ng—2

where 6,,(Y1 —Y3) = /52 (n% + i), where S2 = (nl_l)Ser(nz_l)Sg, S; and S are the sample

standard deviations computed from the data from populations 1 and 2 respectively, v = ny+ns—2,
and ¢, 1 may be obtained from a table of quantiles of the ¢ distribution (click here).
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Case 4: Variances Unknown, and Not Assumed to Be Equal, n; and n, Not
Both Large

Assumptions

1. The € ; are from a N(0,07) population, and the €, ; are from a N(0,03) population.

2. 0% and o3 are unknown, and are not assumed to be equal.

Formulas
A level L confidence interval for 1 —ps is (?1 Yy —6(Y, - ?g)tu e, Y1 —Yo+6(Y, — ?2)tv 1+L) ,
s T g T2
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where 6(Y; —Y3) = % + %, S1 and Sy are the sample standard deviations computed from the

data from populations 1 and 2 respectively, the degrees of freedom v is taken as the largest integer

2 2712 2 2 2 2
less than or equal to % + %] /[(sl/nl) 4 (Sa/n2) ,and £, 112 may be obtained from a table
E)

ny—1 ng—1

of quantiles of the ¢ distribution (click here).
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