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2.2 Considering Categorical Data

~

1. Contingency Table: A table that UM NI 5 0 é 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 ? 3 K2 = G

homeownership = app_type

1 MORTGAGE  individual

2 RENT individual
3 RENT joint

4 OWN individual
10000  MORTGAGE joint

homeownership
rent mortgage own  Total
app_type individual 3496 3839 1170 8505
joint 362 950 183 1495
Total 3858 4789 1353 10000

2. Finish the tables based on the information in Figure 2.17.

homeownership Count
'3(6 q,e rent 385&
ﬁ— mortgage 489
own (383
Total (0000

Figure 2.17: A contingency table for app_type and homeownership.
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3. Rgw/Column proportions: Sometimes it is useful to understand the fractional breakdown of one variable in

anotker, and we can modify the contingency table to provide such a view.

proportion of the table in Fig. 2.17

Column proportion of the table in Fig. 2.17

%7/ \ rent mortgage own Total _rent mortgage own Total
LWSM( 0.411 ) 0.451 0.138 1.000 individual w 0.802 0.865 0.851
M 0.635 0.122 1.000 joint 0.094 0.198 0.135 0.150

Total 0.386 0.479 0.135 1.000 Total 1.000 1.000 1.000 1.000

(1) In the table of row proportion, what does 0.411 represent?
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(2) In the table of column proportion, what does 0.906 represent?
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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
/ey

(2) The proportion who got infected in the
control group is 6/5 =1

treatment 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?

NoT Sare. Sinc She cample <ize s v
1t Ts uncleap whethyyr €ha Atk jnc3) Pmuﬂ% com/n‘na?\j, eviclongg |

o W 1 0aln
outcome
infection no infection Total
vaccine 5 9 14
treatment placebo 6 0 6
Total 11 9 20
Figure 2.29: Summary results for the malaria va&cme experiment.
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2.3 Case Study: malaria vaccine

1.

Independence model (Hy) and Alternative model (Hy).

When the results of a study are unclear, we label these two competing claims, H, (H-nought) and H4 (H-A):

In the experiment study on the malaria vaccine, what are the H, and H, in this study‘?

2.

3.

H,: Independence model. The variables treatment and outcome are independent.

H,: Alternative model. The variables are not independent.
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4.

If we claimed H, is true, how to prove it? m S| M(A\ ﬁ (V-
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If it is very uncommon, r Was S mepg
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. How to implement these simulations?

(1) _Prepoe 20 (ards with || mavkced 2s mfecTeol ouwl 2 "o ifeoted f
@ shuffle thom thorkulv ond_ Aeal (4 @ fr@mﬁ”w 6 cov\ﬁ%(,

3) Thaw we cm[cu\ak, m diffesomca. etwaun tQ. proportian cr& Cévrtrb[ﬁ:r&( R
@ K s [ (50 tiusz
(5) What do those simulations tell us? 7Cn m Ghaw Qk“& .

Tt apears thal the lN}z dffopence (,6%3"/@
Dhl)’ hoppen WA 6ul oy (50 S/ s ; ;
Whigh s VoA un cormum. . D

-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

- 0 "C' ~ CY (LL Difference in Infection Rates
SO / Q (5 N T r(m_ a M A ( S Figure 2.31: A stacked dot plot of diffe from 100 simulations produced under

the independence model, Hy, where in these simulations infections are unaffected
by the vaccine. Two of the 100 simulations had a difference of at least 64.3%, the
difference observed in the study.



