
HYPOTHESIS TESTING • MTH107

H0: “Distribution of individuals into response levels is the same for all groups”

HA: “Distribution of individuals into response levels is NOT the same for all groups”

Statistic: Observed frequency table

Test Statistic: 𝛘𝟐 = σ
𝐎𝐛𝐬𝐞𝐫𝐯𝐞𝐝−𝐄𝐱𝐩𝐞𝐜𝐭𝐞𝐝 𝟐

𝐄𝐱𝐩𝐞𝐜𝐭𝐞𝐝
df: (rows-1)(columns-1)

Assumptions: >5 in each cell of the EXPECTED table

R: xtabs(), matrix(), chisq.test(), percTable()

Chi-Square Test

1. If response variable is QUANTITATIVE, GOTO 2; if CATEGORICAL, GOTO 5.

Quantitative Response

2. If 1 group/population, GOTO 3; if 2 or more groups/populations, GOTO 4.

3. If s is KNOWN, then 1-Sample Z; If s is UNKNOWN, then 1-Sample t.

4. If individuals are INDEPENDENT between groups, then 2-Sample t; otherwise, Paired t.

Categorical Response

5. If 1 group, then Goodness-of-Fit; if 2 or more groups, then Chi-Square.

Choosing a Hypothesis Test

H0: m = m0 (where m0 = specific value)

Statistic: തx Test Statistic: t =
തx−μ0
s

n

Conf. Region: തx + t∗
s

n df: n-1

Assumptions: 1) s is UNknown,

2) n>40, n>15 & histogram not strongly skewed, OR histogram is normal

R: t.test()

1-Sample t-Test

H0: m1 = m2 Statistic: തx1 − തx2

Test Statistic: t =
ഥx1−ഥx2 −0

sp
2 1

n1
+

1

n2

where sp
2 =

n1−1 s1
2+ n2−1 s2

2

n1+n2−2

Conf. Region: തx1 − തx2 + t∗ sp
2 1

n1
+

1

n2
df: n1 + n2 – 2

Assumptions:

1) Individuals in groups are independent

2) n1+n2 >40, n1+n2 >15 and both histograms are not strongly skewed, OR

both histograms are normal

3) Group population variances are equal (use Levene’s Test)

R: t.test(), levenesTest()

2-Sample t-Test

H0: m = m0 (where m0 = specific value)

Statistic: തx Test Statistic: Z =
തx−μ0
σ

n

Conf. Region: തx + Z∗
σ

n

Assumptions: 1) s is known

2) n>30, n>15 and population not strongly skewed, OR population is normal

R: z.test()

1-Sample Z-Test

H0: “Distribution of individuals into response levels follows the theoretical distribution”

HA: “Distribution of individuals into response levels does NOT follow the theoretical

distribution”

Statistic: Observed frequency table

Test Statistic: 𝛘𝟐 = σ
𝐎𝐛𝐬𝐞𝐫𝐯𝐞𝐝−𝐄𝐱𝐩𝐞𝐜𝐭𝐞𝐝 𝟐

𝐄𝐱𝐩𝐞𝐜𝐭𝐞𝐝
df: cells-1

Assumptions: >5 in each cell of the EXPECTED table

R: xtabs(), c(), chisq.test(), percTable(), chiGOF()

Goodness-of-Fit Test

Class R FAQ by Derek H. Ogle, revised Nov-19

If p-value < a, then REJECT H0., otherwise DNR H0.

Making a Decision about H0

http://derekogle.com/NCMTH107/resources/FAQ/#rrstudio-related
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