Analysis of Frequencies

So far --> response variable (Y) - continuous

Now look at response variable that is discrete/categorical

eg presence-absence or yes-no

--> ask questions about frequencies in each category

Chi -Square Test

- compare
OBSERVED frequency of a trait
to

EXPECTED frequency of a trait

Testing for randomness

Let’s say we’re interested in the ratio of females to males in this
class. Is the composition a RANDOM sample of the UWO
population?

I will have two observed frequencies, one for each of
females and males,

And

two expected frequencies, one for each of females and
males.

Where do the frequencies come from?
Observed:

Count all females and males

Count
Females 132
Males 76
Total 208

Where do the frequencies come from?
Expected:
Let’s say females:males at UWO is 50:50, half are females and

half are males.

So, in a RANDOM sample, expect 50% female and 50% male.

Observed Expected
Females 132
Males 76

Total 208




Observed Expected

Females 132
Males 76
Total 208
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Expected:
Let’s say females:males at UWO is 60:40.

So, in a RANDOM sample, expect 60% female and 40% male.

Observed Expected
Females 132
Males 76
Total 208
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Observed Expected
Females 132 124.8
Males 76 83.2
Total 208 208

, _ (132-1248)° L 76— 83.2)*

Testing to see if your data fit a theoretical distribution

Hardy-Weinberg expectations for Mendel’s Peas

Dihybrid cross testing for independent assortment of traits

smooth-yellow 9
smooth-green 3
wrinkled-yellow 3
wrinkled-green 1
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Observed
Count
smooth-yellow 152
smooth-green 53
wrinkled-yellow 39
wrinkled-green 6
TOTAL 250




Expected

Observed Expected O-E
smooth-yellow 152 140.625 11.375
smooth-green 53 46.875 6.125
wrinkled-yellow 39 46.875 7.875
wrinkled-green 6 15.625 9.625
TOTAL 250 250

Count Expected
smooth-yellow 152 0.5625%250=140.625
smooth-green 53 0.1875%*250=46.875
wrinkled-yellow 39 0.1875%*250=46.875
wrinkled-green 6 0.0625*250=15.625
TOTAL 250
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= + + + +
140.625 46875 46.875 15.625

=09201+0.8003+1323+5.929

Often, collect data on more than one variable simultaneously

=8.927
Variable A
Column 1 Column 2 Column 3 Total
Row 1 Oy Oy Oy Rl
Variable B
Row 2 On On O3 R2
Cl1 (&} [ex) Total

R1 = sum of observed in Row 1
R2 = sum of observed in Row 2
C1 = sum of observed in Column 1
C2 = sum of observed in Column 2
C3 = sum of observed in Column 3

Total = sum of all observed

2 X 2 Contingency Tables
Variable A
Column 1 Column 2 Column 3 Total
Row 1 En Ex Es R1
Variable B
Row2 E;p Exn Es R2
Cl (2] c3 Total

Expected calculation




For example,
A rare tree species can
be rooted in serpentine or non-serpentine soil

have pubescent or smooth leaves

Soil Type

Serpentine Non-serpentine

Again, want to compare OBSERVED to EXPECTED

Observed
Serpentine pentine Total
Pubescent 12 16 28
Leaf
Morphology
Smooth 22 50 72
Totals 34 66 100
Expected
Soil Type
Serpentine Non-serpentine Total
Pubescent 9.52 18.48 28
Leaf
Morphology
Smooth 24.48 47.52 72
34 66 100

Totals

Pubescent
Leaf
Morphology
Smooth
Is leaf morphology independent of soil type?
Expected
Soil Type
Serpentine  Non-serpentine Total
Pubescent 9.52 18.48 28
Leaf
Morphology
Smooth 24.48 47.52 72
Totals 34 66 100
Expected
Soil Type
Serpentine _Non-serpentine Total
Pubescent 9.52 18.48 28
Leaf
Morphology
Smooth 24.48 47.52 72
Totals 34 66 100




Expected
Soil Type
Serpentine _Non-serpentine Total
Pubescent 9.52 18.48 28
Leaf
Morphology
Smooth 24.48 47.52 72
Totals 34 66 100

Soil Type

Serpentine _Non-serpentine Total
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952 1848 2448 4752

=0.6461+03328+0.2512+ 01294 = 13595

For example, varieties of tiger beetles found during four times of

H,: The occurrence of tiger beetle colour types is not
dependent upon time of year

H,: The occurrence of tiger beetle colour types is
dependent upon time of year

the year
Colour Pattern
Season Bright Red Not Bright Red Total
Early Spring 29 11 40
Late Spring 273 191 464
Early Summer 8 31 39
Late Summer 64 64 128
Totals 374 297 671
Colour Pattern
Season Bright Red  Not Bright Red Total
Early Spring (222?3) (11;7) 40
Late Spring (225?6) (233.138) 464
Early Summer e 1?74) a ;.126) 39
Late Summer (7161:4) (5216) 128
Totals 374 297 671
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=201+08+8.68+..4+095=27.68

Logistic Regression

-->used to describe the relationship between

Examples of dichotomous Y variable

Lung cancer

# cigarettes per week
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# cigarettes per week
Smoker
Group n Absent Present Proportion
0-9 2 2 0 0.0
10-19 2 2 0 0.0
20-29 3 2 1 0.33
30-39 3 2 1 0.33
40-49 3 1 2 0.66
50-59 2 0 2 1.0
60-69 3 1 2 0.67
70-79 1 0 1 1.0
80-89 1 0 1 1.0
Total




10 - - -
.8
g
8 . .
@ 6
£
c o4
b ] ]
&
Tz

00d -

-2

o 0 40 60 &0 100
# cigarettes per week

12

10 - - -
.
g
§ . .
E‘ 8
£
=
g
T a a
¢
T2

0od m -

-2

o a0 40 L &0 100
# cigareftes per week
Variables in the Equation
B S.E. Wald df Sig.
Step V2 110 .024 20.784 1 .00C
1 Constant -5.275 1.140 21.410 1 .00¢
A Vlmciablalal mmbavad ~n nban 40110

~5.3+0.11 (#Cigs)

n(LC) =

-5.3+0.11 (#Cigs
l+e (#Cigs)

10 - . .
.8
5
8
2
& . -
=
s
=
E
5 4
£ .
a
3
£ 2
ood m .
-2
o 0 a0 &0 &0 100
# cigarettes per wesk
12
10 - —
.8
o .
i Po+ 5 (#Cigs)
5 e
g‘ &
1 (LC) =
: ( v pPoth#Cigs)
s 1 e o+ 5, (#Cigs
5
g
5
€ 2
0o "
-2
o 0 40 60 80 100
# cigarettes per week
12
10
8
56
&
=
uu
i
2
5 s
3
2
00
-3

# cigarettes per week




10 * CEI SN HNOBIEES & @ *

wital status

0o .

100 200

Systolic blood pressure at admission

Logistic Regression

200

& Hwight 15 in efiec, 588 Classicalon 1abis for the tatal

FATIDEY Of cEES.

Dependent Variable Encoding
Griginal Vakse_| insernal valun

Block 0: Beginning Block

Classification Tashe® 5

O ervad

Twp0  GTATUS

Vbl in e Equation

N i = & B

8
38 |

g4
77| eaer 71

Waiables ot in the Equasion

[ o o | s

I CE) T | r.vu|
fam '

Elock 1: Method = Enter

s Tests of Model Coeficants

Wiriabins in the Fquation

]

SE Wi . 84 EwiE)

95.0% G

Lower

ETT -07
1 Caonstant rrr

00E 0044 1 005 E)
rar 1063 1 308 a1rs

e

& Warian

%) embined on £tep |

YE

PSA (mgh)

Chizaquan o ET)
=) T T 03]
(1 1 003
nnm 1 003
Mot Sumemany
| -2Log | CosdSnab | Magaliarks |
swp | iikeiecos | Sque [
| I TGN o4 | oen |
Clasameation Tl
Prodicied
STATUS
] 1.00
0 160 7
Log 3 1
Cverall Parcantags
& The cul value is 500
12
10 ——macece wee ¢ S " .
&
=
o
g
g 5
2
T
o
5 e
£
5
2
2
oo ammmmeses ¢ ® on
-2
-2 [ W 40 eD &0 100 120 14D




Block 1: Method = Enter

Block 0: Beginning Block
Clrssiic o Tabbe’ =
54
)
08
08
0
=1
artables i the Esustion
B | 13 Wkt | o | 89 Ewi Classfication Table
3 | T 1] [ (i | Freduied
LI Parcartags
Viartabies ol inthe | quation L] il
T = EI]
[ — _ e 1 180 08 "
oy | I
. The cutvalue s 500
Wariabius i the Equation
25.0% C |for P
8 SE sl -] 1 ExpiE) Lowss Upper
Epp  VARDOOOS [T} o8 | 19813 T 000 08T 1033 ]
1 Canstant IRAL] 182 FIXiE ) onn A

9 Usriskas(e) brtsred S S 1 VARG




