
12.2) Contingency Testing

Recall a contingency table is a 2-Dim grid
displaying categories us categories.

We now seply the techniques we just leaned
from 12.1, Gondness of fit", to Contingeny Table.

E XEx Heart Atta cesgender
age m F I Tot

18-44 26,828 9,265 36,093

45-64 166,340 68,666 235,006
75-84 155,707 124,289 279,996

85+ 35,524 57,785 93,309

Tot 384,399 260,005 644404

Review

(a)  P(F)  =  spec i f ie # F
=

gensic Tot H

260,005

644,404

(6) P (45-64) = 235,006
644,404

68,666(c) I(F And 45-64) = 644404644,404

(d) I  (For 45-64) =-260,005 +235,006-68,666
644,404

(e)P (F 45-64) 68, 666
235,006

( f ) I  ( 4 5 - 6 4  8 ) = 68,666
260,005



@ Test to Indezen dence, (12.2A)

Q: How can we compose counts of one

group to another's?
In 12.1 (Grodness-of-Fit) we asked if a

count distibution varied from the expected.

? Here in 12.2 A me treat each group's counte

to see if they vary from each other.

Q: Is the break down if ase of male heart attacks
differat than the females?

@ expected cell values:
coli Total (row i tot) (coljtot)

Eij=on total grand To tal

Totals
Total

Expected conF = G. Tot. P (Rowi Colj
i, coli

Expected count
for rowistol;

row L total
Grand

Toted. Q. Tot:
cancels.out

a l  j t o t a l

G. Tot



E X A r e  s t u d y  h i s  w e e k  d i s t r i b u t e d  t h e

s a m e

major
weekly
hrs
0 -10
11-20
2 0  t

across major's?
Humnities Soc. Sci Business STEM

6 8

119

7 0

106 131

1 0 3 1 2 7

5 2 5 1

261 3091

4 0
8 1 °

5 ?

1 7 3

3

Totals

3 4 5

4 3 0
2 2 5

1 0 0 0

I Totals 11257.

Q: Is the break down
accross majurs.

of study his the same

Note: P 60-10hrs 5 Humanities
3 4 5

1000,
. 2 5T000/

En = 1000 S15 2571000) 88.7
"  f o r  ce l l  #

Q: Is the 68 we see in the obssued data
a statistical variation?

0 - 1 0

1 1 - 2 0

2 1 t

88 .665-

110.510

5 7 . 8 2 5

90.045
1 1 2 . 2 3
5 8 . 7 2 5

Bus. S T E M I

106.60559.685
132.87 74.390
69.525 38.925



We mett compare here expected valie.

2

X .
test

Cells

For this example
Kee: (68-8-665) + +C119-11050)3

88.665 110.510

+ (70-57.825)2
57.825

+ 106-90947) +0.
90.043

(40-59.685)3 +181-74.350)-+ (52-38.925°
59.685 74.390 38.925

Xiet =34.6357

?X'crit: DOF = (rous-1) (cols - 1)
=(31(4-1) =2-3767

row 6 and 2=0-05 =x2=12.592



? compare Xtest=34.6

(5)

X==12.6

X°=12.6 X;=34.6

? conclude "the variation we see between

the obsened and the expected values

is statistically significant an anomol
So our conclusion is that the

Breakdown of study hours per major
varies significantly and is thretore,

indendent of each other.



Step 7:  Stat  d isk.

? Analys-Contingency Tables

? apulate columns with study categan
(each colem is a major)
Evaluate

Resul ts :  pra lor 0.0000

aX'= 34.638 ( l ike  ours

?Critical value XE: 12.5957
Ereject  i f  our  X2>X:Y

CW12. 2 (#16busdaidisk)

(3



* Tests of Homogeneity
*This test is a different interpretation of the Indppendence Teste

We now want to compare speate populations

We record that populations as counts in a row.

Pop A in Rowl
pop B 1s Row 2

ete.

NExt he want to see it the results of
blood pressure dugs effect heart attack rates!

a .  D o e s  a  n i n t e r  f o r  a  d i n g  t o  p r e ?

Consider the daily dosages:

Reseach ? Grap 1: took 2 pills it Telemisartan

Control ? Grap 2:took a pills of Ramipril
took one of each.

{Dosage ? Group 3:

Results after 24 month

Grin Drag
Telmisantan

Ramipril
both3

TOT

Fatal ! Fa ta l

598 431

603 4 00

620 424

182111255

N o

attacks

7 5 1 3

7 5 7 3

1 4 5 8

2 2 , 5 4 4

T O T

8 5 - 4 2

8 5 7 6

8 5 - 0 2

2 5 , 6 2 0



" The expected counts E-CoW TOT) (ColTOr)
Grand Tot

Fatal ?? ?.?
Pop 1 607.14 418.43 7516.43
Pop 2

609.56 420.10 75-46-34

Pop 3
604,30 416.47 7481.27

? Test Statistic
(598-607-4) + + (7458-7481.2

(1 4585-748127)

607.14
7481.27

Xest 2.259

? Critical Value
DoF: (3-1163-1) =22 f41

col row x-0.5
X - t a b l e :  1 0 0 4 5 9 - 4 8 8

Xerit =9.488

6

? reject?

Xes 2.3 72=9.488

we fail to reject the null that there are to diff 'cer
in Heart Attack Catesury for There regimens.



Step? stat disk

Analyss ? Contingeny tables

(But now put the compansions of the
Dats, expriment down the columus Instead of

along the rows.

? Selet columns desirag do compare

Evaluate,

c o l l c o l  2 c o l  3

5 9 8

4 3 1

7 5 1 3

? Results

6 0 3

4 0 0

7 5 7 3

620
4 2 4
7 4 5 8

DOF=4
X= =2.259
x2=9.48772
p-valve = 0.6882

? plot
Fail to

rejectnull

? reject null

?  x °
t


