Lecture 08. Hypothesis Testing (I)
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One-tailed or two-tailed tests??

General: Let X, X3, X3,00.0, X, ~ N(u,cz)

e One-tailed test

Hy: ¢ = 1 |(null hypothesis, & & B3R) vs.
H,: ¢ > w1 (alternative hypothesis, ¥+§ i)
e Two-tailed t-test (T-#& <);

HO: ¢4 = 1| vs. Ha: y #u:

e To test the hypothesis based on the data (evidence)

collected !!

Procedure
e To construct the test statistic:

(difference of sample mean and the hypothesized
mean ) + std. err.

e Sampling distribution of the test statistic under H :
tn-1), degree of freedom, df,=n-1 - (variance unknown)

e Significance level (1-a)

e Typelerror (o) and p-value

Data, hypothesis and test statistic
X1, X9, X350 Xn~N(p, 0 2) , O 2 is an unknown parameter
which needs to be estimated. In order to test the following

two-sided (two-tailed) hypothesis
Ho: « = o] vs. [Ha: u #u.

We use the sample mean X to see whether or not its

realization looks significantly different from .



Deduction

X, X, Xy Xa~ N(f2, %)

X ~ N(u, g*/n),

sampling distribution of the sample mean

— >;_ — £~ N(0, 1), standardization
>
X—th
——under Hy, 5/ ~N(0, 1), if¢ *is known
i
X—t4

7 ~ t(n-l) ’ GA =S (GA 2=SZ)
Jn

, if g 2is unknown

X—th
If the value (realization) of the statistic 7\/7 is extremely
n

large (positive or negative), we tend to judge that Hy is
wrong and Hj, is correct. In statistical terminology, we say

we reject or do not reject Hy whenever the absolute

Ho

value of 7\/7 is large or small, under the a-level of‘
n F

significance.  (‘two-sided’ problem) —



Bl (two-tailed)
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critical region 0 critical region
< —
—Ca2 Co2
X—44
That is, we will reject Hy if | 7 | > Cyn
n

XU Xl
(Note: P(| 5 | > can)=u, P(| 7 | <can)=1-0)
n n

Equivalently, we will reject H if

Botcu ;O o~

One-tailed :
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Example 1. (% &= B3#E 5 42 FfE-T 390 8 - L3532 1L R)

Hypothesis Hg: p =211 vs. Ha: p#211 (Two-tailed)
Data: (Note that only sample mean and sample standard
deviation is used in a t-statistic.)

Random sample: 12 hypertensive smokers

Mean serum cholesterol level X =217 mg/100ml;

Sample standard deviation S=46 mg/100ml;

Significance level a=0.05;

X—1, 217-211 ¢
&5 = 46 =0.452<2.201=141,0.025
AT

-2.201<0.452 =—=> do not reject Hy

P-value (two-tailed) P

«— 0 —

—0.452 0.452

p=Pr(t,-1<-0.452 or >0.452)>0.20, approximately, from the t-table.

(WHY??) (Exactly, p=0.66)
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