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Repeating correlation

Real association?

Temperature (degrees Fahrenheit)
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Real association?
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Repeating correlation

Real associatio
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Repeating correlation

Real association?
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Simpson’s paradox

Berkeley sex bias case

admit
Admitted Deny

Female

gender

Male
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Simpson’s paradox

Berkeley sex bias case

Admitted Deny Yy
Female 1494 2827 4321
Male 3738 4704 8442
Yy 5232 7531 12763

Table: Observed values

Admitted  Deny )
Female 34.6% 654% 100%
Male 443% 55.7% 100 %
Y 441% 59% 100 %

Table: Row percentages

X2 =110.8489; d.f. = 1: p = 6.385628e — 26
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Simpson’s paradox

Berkeley sex bias case

Applicants  Admitted

Men 8442 44%
Women 4321 35%
Men Women
Departement | Applicants Admitted | Applicants Admitted
A 825 62% 108 82%
B 560 63% 25 68%
C 325 37% 593 34%
D 417 33% 375 35%
E 191 28% 393 24%
F 272 6% 341 7%
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Simpson’s paradox

Batting averages in professional baseball

1995 1996 Combined
Runs/Outs % Runs/Outs % Runs/Outs %
Derek Jeter 12/48 25 % 183/582 31.4 % 195/630 31 %
David Justice 104/411 25.3 % 45/140 321 % 149/551 27 %

Who is the better player?
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Crosstables

Discrete (qualitative) variables

ID gender color
1 Female pink
2 Female pink
3 Female pink
4 Female pink
5 Female pink
6 Female pink
95 Male yellow
96 Male yellow
97 Male yellow
98 Male yellow
99 Male yellow
100 Male yellow
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Crosstables

Discrete (qualitative) variables

yellow

pink

color

green

Female Male

gender
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Crosstables

Discrete (qualitative) variables

color

green pink yellow

Female

gender

Male
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Crosstables

Discrete (qualitative) variables

green pink yellow
Female 17 30 13
Male 18 10 12
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Crosstables

Discrete (qualitative) variables

green pink yellow

Female 17 30 13
Male 18 10 12

Marginals N

Marginals
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Crosstables

Discrete (qualitative) variables

green pink yellow | Y,
Female 17 30 13 60
Male 18 10 12 40
Y| 35 40 25 100
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Crosstables

Percentages

green pink yellow | Y
Female 17 30 13 60
Male 18 10 12 40

Y| 35 40 25 100

Table: Counted values

green pink yellow Yy
Female | 177% 30% 13% | 60%
Male | 18% 10% 12% | 40%
Y[ 35% 40% 25% | 100 %

Table: Total percentages
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Crosstables

Row percentages

green pink yellow | Y
Female 17 30 13 60
Male 18 10 12 40

Y 35 40 25 100
Table: Counted values
green  pink  yellow Yy
Female | 28.3% 50% 21.7% | 100 %
Male | 45% 25% 30% | 100 %
Y| 35% 40% 25% | 100%
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Crosstables

Column percentages

green pink yellow | Y

Female 17 30 13 60

Male 18 10 12 40

)y 35 40 25 100

Table: Counted values
green pink  yellow Y

Female | 4863% 75% 52% | 60%
Male | 51.4% 25% 48% | 40%
Y| 100% 100% 100% | 100 %

Daréczi Gergely (BCE)

Table: Column percentages

Quantitative methods, 13/14

5/3/2011 15/44



Crosstables

Expected values

green pink yellow | Y,

Female 17 30 13 60
Male 18 10 12 40
Y 35 40 25 100

Table: Counted values

green pink yellow | Y

Female 21 24 15 60
Male 14 16 10 40
Yy 35 40 25 100
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Crosstables

Chi-square statistic

where:
@ x2: Pearson’s cumulative test statistic,
@ O;: an observed (counted) frequency,
@ E;: an expected (theoretical) frequency,
@ n: the number of cells in the table.

Hp: observed and expected values are all the same

Requirements!
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Crosstables

Computed chi-square

green pink yellow | Y
(17-21)>  (30—24)2  (13—15)?
remale (183114)2 (10% 6)> (121j 0)? ]
Male 14 16 10 -
y - - - B

Table: Computed distances between observed and expected values

n O —E; 2
=) (’E’) = 6.321429

degrees of freedom: (3—1)(2—1) =2
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Crosstables

Computed chi-square

1.0 T T T
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X2 = Pearson’s cumulative test statistic

= p = 0.04239545
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Standardization and decomposition

A basic example

Henderson & Velleman (1981):
Building multiple regression models interactively
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Standardization and decomposition

A basic example

Henderson & Velleman (1981):
Building multiple regression models interactively
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Standardization and decomposition

Basic theory of normalization

Standard score (z-values, z-scores, normal scores, standardized variables)
indicates how many standard deviations an observation is above or below the
mean:

xX—U
Ve
(o)
Diamonds Diamonds
o
o
o
wn
Q
[=] [=}
3 8 3 8
g 9 g 4
3 - 3
o o
o o
w w
=) o
1S} 1S]
] ]
) )
o ! o
T T T T 1 T T T T T 1
0 5000 10000 15000 20000 -1 0 1 2 3 4
Price (USD) Price (standardized)

Daréczi Gergely (BCE) Quantitative methods, 13/14 5/3/2011 21/ 44



Standardization and decomposition

Decomposition

Population and Deaths by Age in 1970 for White Females in
Miami, Alaska, and the U.S.

Miami Alaska UsS.
Age Pop. Deaths  Rate* Pop. Deaths  Rate* Pop.t  Deaths®  Rate*

<15 114,350 136 1.19 37,164 59 1.59 23,961 32 1.34
15-24 80,259 57 0.71 20,036 18 0.90 15,420 9 0.58
25-44 133,440 208 1.56 32,693 37 113 21,353 30 1.40
45-64 142,670 1,016 712 14,947 90 6.02 19,609 140 7.14
65+ 92,168 3,605 39.11 2,077 81 39.00 10,085 529 49.51
562,887 5,022 106,917 285 91,028 740

Crude 8.92 2.67 8.13
death

rate®

* Deaths per 1,000 population * in thousands
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Standardization and decomposition

Direct standardization

Definition

In direct standardization the stratum-specific rates of study populations are
applied to the age distribution of a standard population.

Y stratum specific rates x standard weights

Directly standardized rate =
4 Y standard weights

(1.19x23,961) + - - + (39.11x10,685)
91,208

Miami =

= 6.92 deaths/thousand

(1.59x23,961) + - - - + (39x10,685)
91,208

Alaska = = 6.71 deaths/thousand
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Standardization and decomposition

Indirect standardization

Definition

In indirect standardization, the standard population provides the rates and the
study population provides the weights.

Y observed values
Y expected values

Indirectly standardized rate =

Expected values = Stratum specific rates from the study population x stratum
sizes from the study population

Study population Standard population

Directly-standardized rate Rates Weights
Indirectly-standardized rate Weights Rates
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Graphs

Dodged bar

Category wise Sales for 1996
(Click on a column to see monthly sales for that category in the chart below this)
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Graphs

Stacked bar

Visits from search engines
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Monthly Sales Summary
For the year 2004

$40K
$32K ¥ ] : c
N =] (5] i
L LA~
$2aick =3 b : o
; g

Sales
\';
R
§29
$27

$16K

feK

£0 " !

= &5 5B =2 Eo7 R 2 A

8 8 2 5B 0 o= 7 4 7 54y
Month

Daréczi Gergely (BCE) Quantitative methods, 13/14 5/3/2011 27/ 44



Graphs

Pie/donut
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Monthly Sales Summary
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Revenue
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Graphs

Polar chart
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Graphs

Heatmap
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Graphs

Heatmap (calendar)

Calendar Heat Map of MSFT Adjusted Close
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Graphs

Waterfall
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Graphs

Dot plot

Daréczi Gergely (BCE)
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Graphs

Dot plot
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Graphs
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Graphs

Violin plot
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Graphs

Mosaic chart
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Graphs

Word cloud
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Graphs

“Crayola Color Chart, 1903-2010”
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Graphs

Some interesting pages about the topic

http://www.visual-literacy.org/periodic_table/periodic_table.html
http://www.edwardtufte.com/tufte/
http://www.perceptualedge.com/
http://www.visualcomplexity.com/vc/

http://flowingdata.com/

http://infosthetics.com/

http://chartsgraphs.wordpress.com/
http://www.informationisbeautiful.net/

http://chartporn.org/
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It was a pleasure!

Daréczi Gergely
daroczi.gergely@btk.ppke.hu
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