STAT 415/615 Regression
REVIEW OF CONFIDENCE INTERVALS

e Confidence interval for the mean; o is unknown
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where £, /o is a critical value from T-distributionwith n — 1 degrees of freedom

e Confidence interval for the difference of means; equal, unknown variances
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where s, is the pooled standard deviation
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and t,/; is a critical value from T-distribution with (n + m — 2) degrees of freedom.
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e Confidence interval for the difference of means; unequal, unknown variances
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where /5 is a critical value from T-distribution with % degrees of freedom given by the
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REVIEW OF HYPOTHESIS TESTING

e Summary of T-tests

Hypothesis Conditions Test statistic Degrees of
H, t freedom
B Sample size n; . X — o o1
H=Ho unknown o ~ s/yn

Sample sizes n, m; o
unknown but equal X-Y-D

px —py =D standard deviations, b= s Jl 1 ntm-—2
Ox = Oy P n m
Sample sizes n, m; o
unknown, unequal X-Y—-D Satterthwaite
px —py =D b= ———

standard deviations, approximation, see page 1
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e P-value

P-value is the lowest significance level « that forces rejection of the null hypothesis. P-value
is the highest significance level a that forces acceptance of the null hypothesis. P-value is the
probability of observing a test statistic that is as extreme as or more extreme than the test
statistic computed from a given sample.
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e Computing P-values for T-tests and Stating Conclusions

‘ ‘ For a < P, accept Hy
Hyp;ltslesm Altegljtlve P-value Computation For o > P, reject Hy
Practically,

“eg}i';aﬂ P{t>tys} | 11— Fultops) If P <001, reject H

0
| If P >0.1, accept Hy

left-tail

0 =06y 0 < 0, P{t< tobs} Fk(tobs)
two-sided F}. is the cdf of T-distribution
0 + 0, P{[t] = [tonsl} | 2(1 = Fi(ltons))) with the suitable number k
of degrees of freedom

e Equivalence of two-sided tests and confidence intervals

A level a T-test of Hy : 0 = 6y vs Ha : 0 # 0y accepts Hy if and only if a symmetric
(1 — @)100% confidence T-interval for 6 contains 6.

e Two-sample F-tests for Variances
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Null Hypothesis Hy : 0% = 0% Test statistic Fp,q = S—2X
Sy
Alternative Reiection resion P-value
Hypothesis ] & Use F(n — 1, m — 1) distribution
ok > o} Fops = Faln—1,m —1) P{F > Fys}
0% < o} Fops < Faln—1,m—1) P{F < F,s}

> — _
Ug(— #* (7}2/ Z(’)bs = Fa/2(n 1,m 1) or
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