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Inferences about Two Population Means

1. Large independent samples (both n;,ny > 30)

Estimation
Parameter | Point Estimate Confidence Interval
o o . 2
M1 — 2 T—Yy (T —7) £ 20020/ ;- + 2
Testing
Case (a) Case (b) Case (c)
Step 1| Ho:py —po = Do | Ho: pix — po = Do | Ho @ pr — pro = Ap
Hy:ipy —po# Do | Hytpn — pio > Do | Hy oy — po < Ag
Step 2 a =7 a =7 o =7
Step3 | z= — T80 z = —ZU80 z= LU0
\/s%/nl—&-s%/ng \/5%/n1+s%/n2 w/s%/nl-i—s%/ng
Rejection region Rejection region Rejection region
2| > 2as2 Z 2 Za z < —24
Step 4 Substitute T, 7, s, s3, n; and ny
=7 =7 =7
Decision Decision Decision
Step 5 p = 2X area p = area p = area




2. Two independent samples (n; < 30 or ny < 30), both populations are normal

A. When we assume o; = 0y = 0o

Pooled variance: 312) =

(n1—1)5%+(n2—1)s§

ni+ng—2

Estimation
Parameter | Point Estimate | Confidence Interval
H1 — 2 (z-7) (T-7y)* ta/2,m14nz—25p/ n% + n%
Testing
Case (a) Case (b) Case (c)
Step 1 | Ho : pn — pi2 = Ao | Ho i1 — po = Do | Ho o py — p2 = Ag
Hy:py — g # Do | Hy iy —po > Do | Hy oy — pip < Ay
Step 2 a =7 a =7 a="?
Step3 | t= T80 | p=_2H 00 | =T 580
spy/1/n1+1/no spA/1/n1+1/n2 spAy/1/ni1+1/n2
Rejection region Rejection region Rejection region
|t| Z ta/?,n1+n2—2 t Z toe,n1+n2—2 t S _ta,n1+n2—2
Step 4 Substitute Z, 7, s?, s3, n1 and ny
t =" t =7 t ="
Decision Decision Decision
Rejection region Rejection region Rejection region
|t| Z ta/2,n1+n2—2 t Z ta,n1+n272 t S _ta,n1+n272
Step 5 p = 2X area p = area p = area




B. When we assume o; # 05

Estimated degrees of freedom:

U=

Round down to the nearest integer.

(22

ni ng
(s3/m1)? | (s3/n2)?
ni—1 no—1

Estimation
Parameter | Point Estimate Confidence Interval
— — — — 52 52
H1 — M2 r—Y (x_y)ita/Q,y nill—i_i
Testing
Case (a) Case (b) Case (c)
Step 1| Ho:pr —po =0 | Ho:pn — pi2 = Do | Ho: pi1 — p2 = Ay
Hytpg —po # Do | Hytpin — po > Do | Hy oy — o < Ag
Step 2 a =7 a =7 a =7
Step3 | t=-—2tB0 | p= TBA |y TGl
\/8%/711-‘1‘8%/712 w/s%/nl-‘rs%/ng w/S%/TLl-‘rS%/TLQ
Rejection region Rejection region Rejection region
‘t’ > ta/2,1/ t > ta,zz t < _ta,v
Step 4 Substitute T, 7, s7, s3, n; and ns
t =7 t =7 t =7
Decision Decision Decision
Step 5 p = 2X area p = area p = area




3. Paired Data

Instead of considering x and y, we consider the difference d. Hence we have only one
sample of size n, sample mean d and sample standard deviation sg.

Estimation
Parameter Point Estimate Confidence Interval
g difference in d d=+t, /2%
population means d.f.=n —1 | Check t—table
Testing
Case (a) Case (b) Case (c)
Stepl | Hy:pug=0 | Hy:pug=0 | Hy: pg=20
le,ud#() Hl:ﬂ!d>0 leud<0
Step 2 a =7 a =7 a="?
Use t-table, df =n — 1
_ _d _ _d _ _d
Step3 | t=_77% b= t=vm
Rejection region | Rejection region | Rejection region
|t| > toz/2 t2>ta t < —t,
Step 4 Substitute d, s; and n
t =7 t =7 t =7
Decision Decision Decision
Step 5 p = 2X area p = area p = area




