Hypothesis Testing

Step 1: Formulate the hypothesis
Ho: Null hypothesis
H,: Alternative hypothesis

Step 2: identify the test statistic.

The test statistic will assess the evidence against the null hypothesis.

Step 3: P-Value
A probability statement which determines the strength of the null hypothsesis.
The smaller the p-value, the stonger the evidence against Ho.

Step 4: Compare the P-value to the Significance Level a.

A test is statistically significantif p-value < a

Significance Level:

The significance level, o ,defines the sensitivity of the test.
Avalue of & = 0.05 means that we inadvertently reject the null
hypothesis 5% of the time when it is in fact true. The choice

of is somewhat arbitrary, although in practice values of 0.1,

Conclmion Temp|¢te' 0.05, and 0.01 are commonly used.

Step 5: State your conclusion.

If you reject Ho:

There is sufficient evidence atthe _ signnificance level to show that is frue.
o H, in words
If you fail to reject Hy:
There is not sufficient evidence atthe _ signnificance level to show that is frue.
o H, in words

To reject a hypothesis is to conclude that it is false. However, to accept a hypothesis does not mean that it is true, only
that we do not have evidence to believe otherwise.

Hypothetsis test on your calculator:

Test for p: 1-PropZTest
Test for 1, o known: ZTest
Test for 1, o unknown: TTest



sSignificance Test for a Proportion 1-PropZTest

Draw an SRS of size n from a larger population that contains

Po: value of the null hypothesis

an unknown proportion p of successes. To test the hypothesis 1-FProriTest .
Hy: P = pg, compute the Z statistic. F*_IJHEI x: success in the sample
7 = - pO ﬁ% n: the total size of the sample
/ FHo <FD *FD| prop: alternative hypothesis
Calculate Draw calculate
In terms of the variable Z having the standard Normal distribution, After calculation:

the approximate P-value for a test of Hg against Prop= alternative hypothesis
PP 0ad 1-ProrZTest P vp

! = test statistic
Hip>pyisP(Z22) FrOPEL ,
z=0.60968504 249 _ .
£=1.53gazo5e-g | P - Pprobability
p=. 3 P= p-hat is the sample
Ore proportion

Zo L] n: the total size of the sample
Hip<pyisP(ZsZz)
Note:
/\ Z statistic:
If the null hypothesis is true, it should be close to 0.
P

P is the probability that the difference between the

HipZpgis P(Z 7‘[Za/ ) proportion and py would occur if the null hypothesis is
true. When the value is sufficiently small, we reject the
null hypothesis and conclude that the alternative

hypothesis is true.

Use this test when the sample sizemis no large that both
npp and n(1-pg) are 10 or more.

Example (#14):

In 1990, 5.8% of job applicants who were tested for drugs failed the test. At the 0.01 significance level, test the claim that the failure
rate is now lower if a simple random sample of 1520 current job applicants results in 58 failures. Does this suggest that fewer job
applicants now use drugs?

Given: =0.01 p=0.058 x=58 n=1520

Step 1s
Ho: p =0.58
Hl: p < 0.58
Step 2 & 3s
Since we are testing for p, we use the z distribution. That is 1-PropZTest on the calculator.
1-PrordTest 1-ProriTest L
Fo:,052 FroFs . 153 Test statistic =-3.31
#1023 z=-3.389558751 R _
hil520 F=4. 6727354 -4 | P-value=0.00047
FIOF#EF D *Fo| | A=.H321578947 p =0.0382
Calculat au n=1528
Draw Step 4:
Since it is so small, it Critical region
does not show very well \
on the calculator.
Since a =0.01, z, =-2.33 ‘ 233
z=-3.3086 lp=EE-y -3.30

Since the test statistic is in the critical region and the
p-value is less than the significance level 0.01, we

Steps- reject the null hypothesis.

There is sufficient evidence at the 0.01 significance level to show that fewer job applicants now use drugs.

We can conclude that few jobs applicants now use drugs.



