L14 t-tests in regression

1. t-tests by rejection regions

(1) Framework
If %52 ~ t(df), then

HOZ egeovsHa;0>00
Test statistic: t = 9—890
Reject Hy if t > to(df)

HO: gzeovsHai\0<90
Test statistic: ¢ = 9—590
Reject Hy if t < —to(df)

Ho: 0 =00 vs Hy: 0 0o
Test statistic: ¢ = %
Reject Hy if t < —t,/o(df) or t > t,/2(df)

(2) Comments
6—0g

(i) In the definition of test statistic t = 5
(ii) Lower-sided/upper-sided/two-sided H,
<= Lower-sided /upper-sided/two-sided rejection region
(iii) P(t(df) € Rejection region) = a.
(3) Ex1: Presentation of your test
For y = By + B1w1+ Pexa + B3z + Baxy + €, is E(y) an increasing function of x47 Support
your conclusion by a test at level 0.05. n = 24

, 0p is from the hypotheses and 0y € Hy.

H(): 54SOVSHaSAﬁo>O

Test statistic: ¢ = é%

Reject H if ¢ > 1.720 for a = 0.05

top = 0.47

Fail to reject Hy

Data do not show evidence to support that claim

2. t-tests by p-values

(1) Framework
If %52 ~ t(df), then

Hy: 0<0yvs Hy: 0> 6

H019290VSHG:A0<90

Test statistic: t = %
p-value: P(t(df) > top)

Test statistic: t = %
p-value: P(t(df) < top)

Test statistic: t = %
p-value: 2P (t(df) > |tos])

H039:60VSHQ:A97£90




(2) Comments

(i) In the definition of test statistic t = 9_500, 0 is from the hypotheses and 6y € Hy.
(ii) Lower-sided/upper-sided/two-sided H, have
Lower-sided /upper-sided /two-sided tails cut off by ¢, as p-values

(3) Ex2: Presentation of your test
Do Ex1 using p-values

Ho: s <0vs Hq: Bo>0
Test statistic: ¢ = g—f
B4
p-value: P(t(19) > to)
top = 0.47, p-value: % x 0.64 = 0.32

Fail to reject Hy
Data do not show evidence to support that claim

3. Relations of t-test and t-intervals

(1) a-level tests and 1 — a Cls
Fail to reject Hy: 0 <60y at « <= 0y isin 1 — « upper-sided CI for 0
Fail to reject Hy: 0 > 6y at « <= 6y is in 1 — a lower-sided CI for 6
Fail to reject Hy: 0 =0p at « <= 0y isin 1 — « two-sided CI for 6
Proof. Show the first one. R
Fail to reject Hy: 0 < 6y at a <t = % < to(df) <= 0y > 0 — ta(df)S

o~

<y € (0 — to(df)S, o0) <= 6y is in 1 — « upper-sided CI for 6

(2) p-value and smallest confidence coefficient

Test on Hy : 8 < g produced p-value p <= Fail to reject Hp: 0 < g at a <p
<= 0 is in upper-sided CI for § withcc1 —a>1—p

Test on Hy : 8 > 0y produced p-value p <= Fail to reject Hy: 0 < 6y at a < p
<= 0y is in lower-sided CI for § withcc 1 —a >1—p

Test on Hy : 8 = 0y produced p-value p <= Fail to reject Hy: 0 = 0g at a < p
<= 0 is in two-sided CI for 6§ withcc 1 —a > 1 —p.
Interval with smallest cc has smallest width.

Ex3: In Ex1, we fail to reject Hp : B4 < 0 at o = 0.05.

So 0 is in a 95% upper-sided CI for (4.
Ex4: In Ex2, test on Hp : 84 < 0 produced p-value: 0.32.

So 0 is in upper-sided CI for 3, with smallest confidence coefficient 68%.
Ex5: In Ex2, the p-value for the test on Hg: 84 = 0 is 0.64.

So 0 is in CI for 84 with smallest confidence coefficient 36%.



