
Ch .10 Hypothesis Testing : Categorical Data

Categorical Data : Usually discrete data and falls into categories.

Ex : blood group/gender/color etc.

In Ch .7$8 we used to test for continuous data. In this

chapter we will learn how to test for categorical data.

Two-sample test of hypothesis for binomial proportion , P , -2 :

↳ like Ch.8 : z =
X,

- Yz

There is two methods for testing two-sample p. #

D Normal Theory Method
,
E & Contingency Table

Both ways give same answer, just like p-valueI rejection region
methods.
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Two types of  medication for hives are being tested to determine if  
there is a difference in the proportions of  adult parent reactions. 20 
out of  a random sample of  200 adults given medication A still had 
hives 30 minutes after taking the medication. Twelve out of  another 
random sample of  200 adults given medication B still had hives 30 
mins after taking the medication. Test using 1% significance level 
when:

1- No continuity correction applied 

2- Apply Zcorrected to your answer





A sample of  50 males had 35 smokers. A sample of  100 females had 55 
smokers, we want to test if  the males proportion is more than the females 
proportion. The value of  the test statistic is? Use Z corrected



The production of  two items A and B is to be evaluated. A sample of  
1200 items of  type A showed 84 of  them were defective. Another sample 
of  1500 of  type B showed that 90 of  them were defective. Testing the 1% 
significance level, can you conclude that the proportions of  defective on 
two types are different? Use Z corrected



Police officers in New York City can stop a driver who is not wearing their 
seat belt. In Boston, police officers can issue citations to drivers for not 
wearing their seat belts only if  the driver has been stopped for another 
violation. Data from random samples of  females in 2002 is summarized as 
the following: 

Is there compelling evidence to conclude a difference in rate of  drivers 
who wear their seat belts in Boston as co mpared to New York? 

Assume continuity correction is applied and use significance level of  
0.05



A study looked at the effects of  OC use on heart disease in women 40 to 
44 years of  age. The researcher found that among 5000 current OC 
users at baseline, 13 women developed a myocardial infarction (MI) 
over a 3 year period, whereas among 10,000 never-OC users, 7 
developed an MI over a 3 year period. Assess the statistical 
significance of  the results



The production of  two items A and B is to be evaluated. A sample of  
1200 items of  type A showed 84 of  them were defective. Another sample 
of  1500 of  type B showed that 90 of  them were defective. Testing the 1% 
significance level, can you conclude that the proportions of  defective on 
two types are different? Use Z corrected









The following table lists results from an experiment designed to test the 
ability of  dogs to use their extraordinary sense of  smell to detect 
malaria in sample of  children’s socks. The accompanying information 
shows the following:

Identify the test statistics and the p-value, and then state the conclusion 
about the null hypothesis.



Suppose we want to know if  the rate of  smoking in males is different from 
females in a sample of  203 Jordanians. The observed values set as the 
following: 



The following table lists the number of  females taken in a study to see 
whether there’s an association between breast cancer and having first 
child after age 30. Assess the following data for statistical significance, 
using a contingency table approach. 

















Example 1 : If the M = 20 $0 = 16

D
Given that P(X(26) is discrete

,
find P(X(26)

Discrete -> continuous => continuity correction .

XwN(X , 02)

I ·: P(X(25 .5) z:Er
25.5 26 26 .5

J

P(z < 25 .5 -20) = P(z < 1.38) = 0 . 9162
Y

② Given that P(18 < X-26) is discrete
,
find X ?

X > 18 $ X426
·: P (18 .5 ( X 26.5)

&
17. 5 is 18 . 5 25. 3 26 26.3

L J

=>P1202(
=> P(00 . 375 < z < 1 . 625) => P(z < 1 .63) - P(z7 0.38 /

=> 0 . 9484 - 0 .3520 = 0 . 5964





Continuation :

Test stat : X? G(0 - E)2
E

x2: (57 - 693
+.......+69

X = 326 . 2 Assume C : 0.05

↑
d . f = 8 - 2 - 1 = 5

1
groups

⑪ 3
,

s

0.95 0 .05 · Reject Ho &Accept Hi
I&-

19
11.07 326.2

meaning, normal method does not

provide an adequate fit to the data.

* Important :

Degree of freedom for Chi-squared goodniss-of-it :

d . f = g
- k = 1

9· number of groups/categories
↳ If ECS then for this category we join it

with another eategory and it counts as one.

U : number of estimated parameters
↳ point estimates = > X, S

, i
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Example 2 : The mean weights of a sample of 200

patients is 52 lg and the standard deviation is 3 kg.
↳ ↳ S

weight W < 45 45xW < 50 500WC55 55xW160 WY60

frequency 12 44 82 63 9
↳ observed

frequency. 1 -24 39.4 118. 7 39 . 42 1 . 24 JE
Given that X : 52 and 5 : 3. . We would like to assume that

these measurements came from the normal distribution. How can

the validity of this assumption be tested ?

Ho : normal distribution Valid Us H: normal distribution not
valid.

E = P(X (a)x Ot DP(x (43) x 0
+

0 : 200 =2 P(X(4 . 5) x 0+ = P(z > 2 .S)x0t

E = 0, 0062 x 200 : 1 .24

Last E => 200 - (1 .24 + 118 .7 + 39. 42 + 1.24) : 39. 4

Test stat = x2 = &OEK (12-1243
.....

(9-14
=

1 .24 1 .24

: X2 : 158 . 49 d . f = 5 - 2 - 1 = 2

&

M0 .95 0 . US

↓ &
·: Reject Ho &Accept Hi
I

p & normal distribution not adequate.
5 .99 158. 49


