
MAT1372,	Classwork5,	Fall2025	
2.2 Considering Categorical Data 
1. Contingency Table: A table that _____________________ data for two categorical variables. 

For example, with 3 types of homeownership (mortgage, rent, own) and 2 types of app_type (individual, joint), 
how many combinations are we have ? _____________ 

 homeownership app_type 
1 MORTGAGE individual 
2 RENT individual 
3 RENT joint 
4 OWN individual 
⋮ ⋮ ⋮ 

10000 MORTGAGE joint 
  
2. Finish the tables based on the information in Figure 2.17.  
 

 

 

 

3. Row/Column proportions: Sometimes it is useful to understand the fractional breakdown of one variable in  
    another, and we can modify the contingency table to provide such a view.   
    

(1) In the table of row proportion, what does 0.411 represent?  
     ____________________________________________________________________________________ 
(2) In the table of column proportion, what does 0.906 represent?  
    ____________________________________________________________________________________ 
4. Here is the result of an experiment study on a new malaria vaccine. All patients were exposed to a malaria  

    parasite strain to test if they got infected.   

    (1) The proportion who got infected in the  
          treatment group is _______ 
    (2) The proportion who got infected in the  
          control group is _______ 
    (3) The difference between the proportion of patients who got infected in the two groups is ______________ 
    (4) Could we conclude that the vaccine is effective? 

 

homeownership Count 
rent _______ 

mortgage _______ 

own _______ 

Total _______ 
 

app_type Count 
individual _______ 

joint _______ 

Total _______ 

 

Row proportion of the table in Fig. 2.17 Column proportion of the table in Fig. 2.17 

 

summarizes

3 2 6

3858
551 4189

8505

1353 1495
10.000 0,000

E 0

Under individual loaner there are 41.1 who rent

Under the renter there are 90,6 who has individual tarnation

514

impies
Not sure Since thesamplesize is verysmall and
it is unclear whether the difference in 3 provides convincingevidence



2.3 Case Study: malaria vaccine  
1. Independence model ("!) and Alternative model (""). 

When the results of a study are unclear, we label these two competing claims, "! (H-nought) and "" (H-A): 

     "!: Independence model. The variables treatment and outcome are independent. 

     "": Alternative model. The variables are not independent. 

In the experiment study on the malaria vaccine, what are the "! and "" in this study? 

     "!: ____________________________________________________________________________________ 

     "": ____________________________________________________________________________________ 

2. Can "! and "" be true at the same time? _________________________________________________ 

3. If we believe "! is true, what does that mean?  

  _________________________________________________________________________________________    

4. If we claimed "! is true, how to prove it? ____________________ 

    The simulations where _______________________________________________________________ 

    The purpose of the simulations: 

    ________________________________________________________________________________________ 

    If it is common, ____________________________________________________, which means ____ is true. 

    If it is very uncommon, _______________________________________________________________,  

    which means ____ is true. 

5. How to implement these simulations?  

   (1) ____________________________________________________________________________________ 

   (2) ____________________________________________________________________________________ 

   (3) ____________________________________________________________________________________ 

   (4) ____________________________________________________________________________________ 

   (5) What do those simulations tell us?   

 

 

 

 

 

Thetreatmentand infection have no relationship the
difference63.4

was due to chance
Thedifference in infectionratewasnotdueto chance andvaccinforts

NO onlyoneofthemcould be true
therewill be 11

It means nomatterthese20peoplegotvaccine on not peoplegotinfected
The simulation

Wepretendweknow the vaccinebeingtesteddoesntore
one wants to understand if the large

difference we observed is common in these simulation
thenmaybethedifferencewaspurelydueThanse Ho
then the possibility that vaccine was helpfulseems more

Ha plausible

Prepare 20Cardswith11markedasinfected and 9 no infected

shufflethemthoroughly anddeal 14 intreatmentalnd6 in contron
Thenwecalculatethedifferencebetween the proportion ofcontrolHment
Repeating 2 13 manytimes 100times andgeta distribution

from chance alone
It apears that the largedifference 64.3
only happen twice out of 100 simulations
which is very uncommon 0

SO Ho is NOT true and


