
Data analysisData analysisData analysisData analysis

- Categorical data

- Continuous data



Hypothesis Tests Hypothesis Tests Hypothesis Tests Hypothesis Tests for Categorical datafor Categorical datafor Categorical datafor Categorical data

Categorical data

1 sample

Small:

Binomial

Large: 

z-test

2 samples

Independent

Small: Fisher exact test

Large: X2 test

Related

Small: Binomial 

Large: Mc-Nema

test

>2 samples

Independent

X2 test

Related

Cochran 

Q test



ChiChiChiChi----square (Xsquare (Xsquare (Xsquare (X2222) test) test) test) test

• We use to measure the differences between what is 
observed and what is expected according to an 
assumed hypothesis.

• Type: 

• Person’s chi-square test

• Yate’s corrected chi-square test

• Mantel-Haenzel chi-square test  

• Fisher exact test



XXXX2222 distributiondistributiondistributiondistribution

-Asymmetry

-Only positive value

-Skewed to right
-df �, distribution more normal



Assumption for chiAssumption for chiAssumption for chiAssumption for chi----square testsquare testsquare testsquare test

• Random sample

• Independence: observations are always assumed to be 
independent of each other

• Sample size per cell
• larger (rxc) tables: expected value is >=5 in 80% of cells 

• 2x2 tables: no cells expected value=0 and >=5 in all cells  

• Sample size (as a whole) is large enough, otherwise 
will lead to an unacceptable type II error



Expected valueExpected valueExpected valueExpected value

D+ D- Total

E+ a b a+b

Expected (a+b)(a+c)/N (a+b)(b+d)/N

E- c d c+d

Expected (c+d)(a+c)/N (c+d)(b+d)/N

Total a+c b+d N





If not table 2x2If not table 2x2If not table 2x2If not table 2x2

•Use table r x c

•Same concept 

•df = (r-1)(c-1)



Data analysisData analysisData analysisData analysis

- Categorical data

- Continuous data



Hypothesis Tests Hypothesis Tests Hypothesis Tests Hypothesis Tests for Continuous datafor Continuous datafor Continuous datafor Continuous data

Continuous data

1 group : 

t-test
2 groups

Dependent : 

Paired t-test

Independent : 

Unpaired t-test

>2 groups

Dependent : 

Related AVONA

Independent : 

ANOVA

Nonparametric : 

Wilcoxon Rank Sum Test

Parametric



When df are infinite (i.e., the sample size is very large), When df are infinite (i.e., the sample size is very large), When df are infinite (i.e., the sample size is very large), When df are infinite (i.e., the sample size is very large), 
thethethethe tttt distribution will equal the z distribution.distribution will equal the z distribution.distribution will equal the z distribution.distribution will equal the z distribution.
As the formula ofAs the formula ofAs the formula ofAs the formula of tttt---- test is similar ztest is similar ztest is similar ztest is similar z----test.test.test.test.



Type of tType of tType of tType of t----testtesttesttest

• One sample t-test

• E.g. Is mean height of student in school A equal to 160 cm.?

• Paired t-test

• E.g. Are mean scores of student in school A between pre-test 
and post-test?

• Independent (unpaired) t-test
• E.g. Are mean scores of student in school A equal to in school B?



• T=

•df = n1 + n1



Thank YouThank YouThank YouThank You


