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I.arge-Saméle a-Level Hypothesis Tests
Ho 10 = 9().
6 > 6y (upper-tail alternative).
H,: {60 <6y (lower-tail alternative).
0 # 6y (two-tailed alternative).
6 — 6
%%
{z > 24} (upper-tail RR).
Rejection region: { {z < —z¢}  (lower-tail RR).
{Iz] > 242} (two-tailed RR).

Test statistic: Z =
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A Small-Sample Test for p

Assumptions: Yy, Y2, ..., Yn constitute a random sample from a normal
distribution with E(Y;) = u.
Ho: p = po. .

U > o (upper-tail alternative).

Hy: 3 <o (lower-tail alternative). -
U # Lo (two-tailed alternative).
Y -
Test statistic: 7 = S/\/Mr_zo' |
>ty (upper-tail RR).
Rejection region: { ! < —la (lower-tail RR).

[t] > tay2 (two-tailed RR).
(See Table 5, Appendix 3, for values of ty, withv =n — 1 df.)
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| Small-Satnple Tests for Compéring Two Population Means
'Assumpnons Independent samples from normal ,dxstnbuuons w1th cr1 =ol.
Ho Ml Do e .‘
/.L1 u; -> Do (upper-taﬂ alt matlve)
Ha = IM u2;< Do (lower-tall alt 1ative

T — 1)52 + (nz - 1S3

: (Y
1Tcst statlsuc : T T +m —5

E .f:RPiéctioh» r;egidﬁ:,; <o

o 7Here, P(T > ta) —a and degrees
: ‘Table 5 Appendlx 3. ) Lz '
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Test of Hypotheses Concemmg a Populatlon Variance

s Assumptxons Y.V, Y, constltute a random sample from a normal
o dlstnbutlon w1th L :

. E(Y) pe and V(Y)..a
. d._ag_. S |

[o?> a2 £uppertaﬂaltemaﬂve) |

=3 'az' < ag‘ “*{lower-tail’ altetnative)‘
: o2 ;é Uo (two-tailed alternatlve)
5 n—1)s? '
'Test statistlc X = g—-—-—z-)-——
EE %
ey X2 > X5  (upper-tail RR)
Rejection re_gion: x2 < Xlz__a (lower-tail RR)

Notlce that xa is chosen so that forv=n— 1 df, P(x2 > xz) =«
(See Table 6, Appendix 3.)
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Jwio
Sacled

Test of the Hypothesis 012 = 022

g2 — 2

H,: o0} > o2

Assumptions: Independent saniples from normal populations.

Test statistic: F = S—;

Rejection region: F 2> Fy, where F, is chosen so that P(F > F) =
when F has vy = ny — 1 numerator degrees of freedom and V) =ny —
denominator degrees of freedom. (See Table 7, Appendix 3)

If we wish to test Hy: 02 = 02 versus H, :of # o with type I error probabili
@, we can employ F' = St/S7 as a test statistic and reject Hy in favor of H, if the
calculated F-value is in either the upper or the lower a/2 tail of the F distribution
The upper-tail critical values can be determined directly from Table 7, Appendix 3
but how do we determine the lower-tail critical values? |

Notice that F = $§2/§2 and F-! = $3/S} both have F distributions, but the
humerator and denominator degrees of freedom are interchanged (the process of
inversion switches the roles of numerator and denominator). Let F{ denote a random
variable with an F distribution with a and b numerator and denominator degrees of
freedom, respectively, and let Fy /> be such that

P(FS > Fiup) = ap2.
Then
P[(F)™" < (o)™ ] = /2
and, therefore,
P[F; < (Fgap) '] =ay2.

That is, the value that cuts off a lower-tail area of a/2 for an Fab distribution can be.
found by inverting Fy o /o- Thus, if we use F = S%/52 as a test statistic for testin
; versus H, : o2 5 03, the appropriate rejection region is

Hy:o? = o;
RR: {F > F:;__ll‘a/z or F < (F:z—l'a/z)-l}.

the denominator of the F statistic, and reject Hy: o = o2 in favor of H, 0l #o
if F > Fy5, where Fy/; is determined for Vi=ng—1landv, = ng — 1 numerator
and denominator degrees of freedom, respectively.

EXAMPLE 10.21

evidence to indicate a significant difference in the variability of pain thresholds fop
men and women? Use o = .10. What can be said about the p-value?




