CSE 512 - Data Visualization

Design & Re-Design

Jeffrey Heer



Last Time:
Data & Image Models



The Big Picture

task
questions, goals
assumptions

processing
data algorithms image
physical data type > visual channel
conceptual data type hical ’
: graphical marks
mapping
domain visual encoding
metadata
semantics

conventions




Nominal, Ordinal & Quantitative

N - Nominal (labels or categories)
- Operations: =, #
O - Ordered
- Operations: =, #, <, >
Q - Interval (location of zero arbitrary)
- Operations: =, #, <, >, -
+ Can measure distances or spans
Q - Ratio (zero fixed)
- Operations: =, #, <, >, -, %

- Can measure ratios or proportions



Visual Encoding Variables
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Bertin’s “Levels of Organization’
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Choosing Visual Encodings

Assume k visual encodings and n data attributes.
We would like to pick the “best” encoding among
a combinatorial set of possibilities of size (n+1)k

Principle of Consistency
The properties of the image (visual variables)
should match the properties of the data.

Principle of Importance Ordering
Encode the most important information in the
most effective way.



Design Criteria [Vackinlay 86

Expressiveness

A set of facts is expressible in a visual language if
the sentences (i.e. the visualizations) in the
language express all the facts in the set of data,
and only the facts in the data.

Effectiveness

A visualization is more effective than another
visualization if the information conveyed by one
visualization is more readily perceived than the
information in the other visualization.



Design Criteria Translated

Tell the truth and nothing but the truth
(don't lie, and don't lie by omission)

Use encodings that people decode better
(where better = faster and/or more accurate)



Effectiveness Rankings [Iackinlay 86]
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Effectiveness Rankings [Iackinlay 86]

QUANTITATIVE

Position-------+----
Length

Angle

Slope

Area (Size)
Volume
Density (Value)
Color Sat
Color Hue
Texture
Connection
Containment
Shape

ORDINAL

Position-----------.
Density (Value)
Color Sat
Color Hue
Texture
Connection
Containment
Length

Angle

Slope

Area (Size)
Volume
Shape

NOMINAL

Position
Color Hue
Texture
Connection
Containment
Density (Value)
Color Sat
Shape
Length
Angle

Slope

Area

Volume



Effectiveness Rankings [Iackinlay 86]
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A1 Review



A1 Submission Designs

Measures: Population count, Age distribution,
Gender ratio, Gender difference, Growth rate

Transforms: Percentages, Counts, Proportions

Encodings: Bar, Line/Area, Pie, Dot/Scatter, Hybrid
Bars: Stacked, Grouped, Opposed Axes

Extra Context: More Years, Mortality, Race, ...



Design Considerations

Title, labels, legend, captions, source!

Expressiveness and Effectiveness

Avoid unexpressive marks (lines? gradients?)

Use perceptually effective encodings

Don’t distract: faint gridlines, pastel highlights/fills
The “elimination diet” approach - start minimal

Support comparison and pattern perception
Between elements, to a reference line, or to totals



Design Considerations

Transform data (e.g., invert, log, normalize)
Group / sort data by meaningful dimensions

Reduce cognitive overhead

Minimize visual search, minimize ambiguity
Appropriate size, aspect ratio, legible text
Avoid legend lookups if direct labeling works
Avoid color mappings with indiscernible colors

Be consistent! Visual inferences should
consistently support data inferences.



A1 Submissions



Bar Charts



Was the Population of the United States Older in 2000 Than It Was in 19007

Census Year
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How did the age distribution of the US population change from 1900 to 2000?
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How has the distribution of age changed in the
United States over the past century?

Year
1900 2000
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What is the difference in the number of people in the year 1900 and 2000 at different
age groups?

Age
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Color Representations
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What is the change in population distribution by age from 1900 to 20007
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Population(10°)

What is the difference of population in each age group between 1900 and 2000
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How is the US population distributed by age groups in 1900 vs. 2000?

Age Group / Year
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Who made it to retirement in 20007?

[CIMen
[ Iwomen

There were 20.6 million women

|| “ and 14.4 million men aged 65+ in 2000.
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Stacked Bars



Comparative study of census data - 1900 vs 2000
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U.S. Population By 5-Year Age Group & Gender: Census 1900 vs 2000

Year Age

1900 0 50.16%
5 50.43%
10 50.35%
15 50.18%
20 50.38%
25 51.16%
30 52.27%
35 52.87% 47.13%
40 53.00% 47.00%
45 53.13% 46.87%

0 52.67% 47.33%

49.84%
49.57%
49.65%
49.82%
49.62%
48.84%
47.73%

2000 0 51.11%
5 51.17%
10 51.31%
15 51.37%
20 51.07%
25 50.37%
30 50.21%
35 50.35%
40 50.37%
45 50.83%
50 51.16%
55 51.73%
60 52.53%
65 51.90%
70 57.76%
75 59.93%
80 62.87%
85 67.12%

48.10%
42.24%
40.07%
37.13%

oM 2M 4aM 6M 8M

47.47%

48.89%
48.83%
48.69%
48.63%
48.93%
49.63%
49.79%
49.65%
49.63%
49.17%

48.27%

10M 12mM 14M 16M 18M 20M 22M

Population Count

Sum of People for each Age broken down by Year. Color shows details about Sex (group). The marks are labeled by Prop. Details are shown for Sex (group).

24M

Sex (group)
Female
Male




How have the demographics of male and females changed from 1900 to 2000?
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Before Youth
(age: 0-15)

Youth
(age: 16-25)

Adulthood
(age: 26-40)

Middle Age
(age: 41-60)

Old Age
(age: 61+)

All Age (%)

Female

What is the gender distribution over age groups in 1900 and 2000?
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21.3% 78.7%
(76,262,821) (281.420,717)

12,992,054

48.80% | 51.20%

73,794,506

48.78%

73,794,506

49.95% | 50.05%

73,794,506

50.93% | 49.07%

57.42% | 42.58%

51.01% | 48.99%

45,772,999

Before Youth
(age: 0-15)

Youth
(age: 16-25)

Adulthood
(age: 26-40)

Middle Age
(age: 41-60)

Old Age
(age: 61+)

All Age (%)




|s gender ratio balanced across different years and
ages?

Year Age Sex
Male

Female
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50%
40%
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Comparing Age and Sex Demographics in the United States in 1900 and 2000
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How does the age distribution of U.S. population
change from 1900 to 2000?

Age Groups
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Age composition change of U.S. Population over time by sex

via census data
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How does the racial composition of the US change between 1900 and 2000?
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The 3rd Dimension



How Did the U.S. Age Distribution Change from 1900 to 2000?
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Simplify!
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Population Ageing
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How have populations of males and females changed

with respect to each other over 100 years?

Male Female
2000
200%
increase 1900
15 1.0 05 0 0 05 1.0
168
Population Population

200%
increase

15
1e8




How does the burden of care per adult
compare between 1900 and 20007

1900

2000
.85 Children

A48 Children

.21 Seniors




Population Pyramids



How U.S. population's construction changed between 1900 and 2000
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Age Group

A

How has the distribution of the US population changed between 1900 and 20007
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US Population from 1900 to 2000
A changing population profile

Female Male

11,635,647 1,411,981 1,571,038 11,475,182

golden and teal: 2000 population Scaled by max value
orange and blue: 1900 population in 2000 population




Population Structures in 1900 and 2000 in the USA
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How did the population distribution of the United States change between 1900 and 20007?

Population (millions)

Source: U.S. Census Bureau via IPUMS



What will the US population look like in 2050?

| N
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The Impact of Baby Boomers on
American demographics

1900 2000

50 - e , People born during
40 - : the U.S. Baby Boom
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Age Group

How has the U.S. Population Makeup Changed over a Century?
Population Pyramids for the Years 1900 and 2000

1900

90+~
85-89 -
80-84 -
75-79 -
70-74 -
65-69 -
60-64 -
55-59 -
50-54 -
45-49 -
40-44 -
35-39 -
30-34 -
25-29 -
20-24 -
15-19 -
10-14 -
5-9-

8 12 12

Population (in millions)

Source: U.S. Census Bureau



Gender Ratio by Age Brackets in 1900 and 2000

Survival Ratio (F/M) US Population Pyramid in 1900 US Population Pyramid in 2000
male age female male age female

—*— Year 1900
~©- Year 2000

2 225

: z 10 00 2 .4 6 8 10 12 2 10 8.6 4 2 00 2 ik 6 ]
ratio (F/M) million people million people million people




People

How did U.S. population change in terms of sex and age groups during the 20th century?

U.S. Population Pyramid in 1900 U.S. Population Pyramid in 2000

Age Age

90+ I 90+ .
85-89 | 85-89 e
80-84 " 80-84 [ T
75-79 = 75-79 I
70-74 - 70-74 I S
65-69 - 65-69 I
60-64 I — 60-64 I S
55-59 [ [ 55-59 I S
50-54 I 50-54 I
45-49 I 45-49 e
40-44 I 40-42 I S
35-39 I 35-39 I S
30-34 I I 30-34 -
25-29 I 25-29 N
20-24 N ] 20-24 I S
15-19 1 15-19 5
10-14 IS @ 10-14 I R

X - 59 I S

0-4 I N 0-4 1

4M 3M 2M 1M OMOM 1M 2M 3M 4M 10M 5M OM OM 5M 10M
Male Female Male Female
Total: 38,915,235 (51.03%) Total: 37,347,586 (48.97%) Total: 137,863,441 (48.99%) Total: 143,557,276 (51.01%)

U.S. Population growth trends by sex in different age groups during the 20th century

Age (bin)
[0, 20) [20, 40) [40, 60) [60, 80) 80+
40M
- / / /
oM Sex
1900 2000 1900 2000 1900 2000 1900 20001900 2000 M Male

Year Year Year Year Year . Female



From 1900 to 2000, is the U.S. getting older? AgeAgg':zzs

Age B Age>=65
90 |
8s |
80 |
75|
701
65 Jj
60
55
50
45
40
35
30
25
20
15
10

5
0

Total IR [ ]

oM 10M 20M 30M 40M 50M 60M 70M  80M OM 50M 100M 150M 200M 250M

Population by age in 1900 Population by age in 2000




United States Population by Age (Year 2000 vs Year 1900)

Population (Year 2000)

Population (Year 1900)
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How has the number of women compared to the number of men in the US changed between 1900 and 20007?

# Male
Even split
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Change in US demographic make-up by gender and age from 1900 to 2000
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I Males in 2000
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Population composition for 1900 and 2000
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How does the demographic make-up of the United States differ between the two years 1900 and 20007

Age Year
0 1900 4,589,196 4,619,544
2000 9,310,714 9,735,380
5 1900 4,390,483 4,465,783
2000 10,069,564 10,552,146
10 1900 4,001,749 4,057,669
2000 10,022,524 10,563,233
15 1900 3,801,743 3,774,846
2000 9,692,669 10,237,419
20 1900 3,751,061 3,694,038
2000 9,324,244 9,731,315
25 1900 3,236,056 3,389,280
2000 9,518,507 9,659,493
30 1900 2,665,174 2,918,964
2000 10,119,296 10,205,879
35 1900 2,347,737 2,633,883
2000 11,635,647 11,475,182
40 1900 2,004,987 2,261,070
2000 11,488,578 11,320,252
45 1900 1,648,025 1,868,413
2000 10,261,253 9,925,006
50 1900 1,411,981 1,571,038
2000 8,911,133 8,507,934
55 1900 1,064,632 1,161,908
2000 6,921,268 6,459,082
60 1900 887,508 916,571
2000 5,668,961 5,123,399
65 1900 640,212 672,663
2000 4,804,784 4,453,623
70 1900 440,007 454,747
2000 5,184,855 3,792,145
'S 1900 265,879 268,211
2000 4,355,644 we—— 2,912,655
80 1900 132,449 © 127,435
2000 3,221,898 we—— 1,502,638
85 1900 48,614 44,008
2000 1,981,156 we—— 570,357
20 1500 20,093 15,164
2000 1,064,581 wemmm 336,303
14M  12M  10M 8M &M am 2M  OMOM  2M am &M 8M 10M  12M am
Female (# of people) Male (# of people)
Sum of Female and sum of Male for each Year broken down by Age. Color shows details about Year
Year
1900
M 2000

Age Year
0 1900
2000
B 1900
2000
10 1500
2000
15 1500
2000
20 1500
2000
25 1500
2000
3 1900
2000
35 1900
2000
40 1500
2000
45 1500
2000
S0 1500
2000
55 1500
2000
€0 1900
2000
65 1900
2000
70 1900
2000
75 1800
2000
80 1800
2000
85 1800
2000
0 1500
2000

6.018

5.757

5.247

4,985

4919

6.057
3.308 3.459
5856
3578 3.750
5.321
3.561 3.754
4.950
3.444 3.638
4.844
3313 3.458
4.243 4,444

3382 3432

3.495 3.828
3.596 3.627
3.078 3.454
4135 4.078
2.629 2.965
4,082 4023
2161 2.450
3.646 3.527
1.851 2.080
3.166 3.023
1396 1.524
2459 2.295
1.164 1202
2.014 1821
0.839 0.882
1,707 ———— ] 583
0577 0.596
1.842 we—— 1. 348
0.349 0.352
1.548 we—— 1035
0.174 0.167
1,145 —— .676
0.064  0.058
0.704 w——— 0.345
0.026 ' 0.020
0.378 wmmn 0.120
5 B 3 2 1 00 1 2 3 4 5 6 7

Female (% in population) Male (% in population)

Sum of FemalePct and sum of MalePct for each Year broken down by Age. Color shows details about Year

Year
1900
W 2000




s The Old Lady Apocalypse Upon Us?

Or which age groups grew the most between 1900 and 20007

Female Growth Age Male Growth
90+
85-90
80-85
75-80
70-75
65-70
60-65
55-60
50-55
45-50
40-45
35-40
30-35
25-30
20-25
15-20
10-15
5-10
0-5

Overall Population Growth: 3.7x (1900-2000) & psb.re/cse512-al




How have age distributions shifted over the 20th century?

Age Group
0-4
5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79

80-84 I A

Reported Gender

. Men

B women

85-89
90-94

2000% 1000% 0% 1000% 2000% 3000% 4000% 5000%
% Increase in Group Population [2000 vs. 1900]

Source: U.S. Census Bureau



1900

Number of people in the labor force

by
age and sex

Year

10M 8M &M 4M 2M  OMOM  2M aM &M 8M 10M 10M 8M &M aM 2M OMOM  2M 4M &M 8M 10M

Number of Working Males

Number of Working Females

Number of Working Males

Number of Working Females

Sex
B Vale
M Female




Scatter / Dot Plots



How Did the Age Distribution Change
Between the Years 1900 and 2000
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How did the distribution of Americans' age change in the 20" century?
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1900 and 2000 Census in the United States
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The age 0-4 population
increased roughly twofold
from 1900 to 2000 for both
sexes (2.11-fold increase for
males and 2.03-fold for
females).

Which demographic groups have grown the most since 19007
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The age 90+ population

increased 53.0-fold

for females from 1900 to
2000, but only 23.3-fold

for males.




Women's Population Share per Age Group inthe US
1900 versus 2000

Age Group Number of Women

100% . 20'093
2'000'000

) 4'000'000

}  6'000°000

( ) 8000000
' ) 10'000°000
( ) 11'635'647

80% Year
M 1300

B 2000

70%

60% ‘ .

0000000990920t

40%

Women's Population Ratio
n
o

30%

20%

10%

90+

o
U

0 S 10 15 20 25 30 35 40 45 S0 55 60 85 70 75 80

Women's Population Ratio for each Age Group. Color shows details about Year. Size shows total number of women. The marks are labeled by the ratio.



Line & Area Charts



Age distribution of the U.S. population, 1900 vs. 2000

(Source: U.S. Census Bureau via IPUMS)

—1900
2000

Population (%)



What are the differences in the male and female US population demographics,
and how did they change in the 20t century?
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How Did Age Distribution in the United States Change Over the Last Century?
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What Were the Proportions of the Population
by Age and Sex for Census Years 1900 and 2000?

6 + A greater proportion of the population
was under 30 in 1900 than in 2000.
The baby boom generation, Census Year
born between 1945 and 1964, —_— 1900
was the largest segment of - = = 2000
the population in 2000.
C el
_% 4 d Sex
5 P e Female
S 2 a1t \ —— Mal
5 [ *Y. Bornduring e
r~ s WWII
2 "
S oy More women than men
o % | born between 1970 and
nq_’ 2 - w4 1935in 2000 census.
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Age in Years



Age distribution by years and sex
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How has the age distribution in the U.S. changed since 19007

Population

24M

22M

20M

18M

16M

14M

12M

10M

8M

6M

4aM

2M

oM

2000

0-4
years

59
years

10-14
years

Start of Millenials

15-19
years

20-24
years

25-29
years

30-34
years

End of Baby Boomers

35-3%
years

40-44
years

45-49
years

50-54
years

Start of Baby Boomers

55-59
years

60-64
years

65-69
years

70-74
years

75-79
years

80-84
years

85-89
years

S0+
years




Population (Millions)

United States Population Census Bureau Data for 1900 and 2000
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How does the U.S. population growth between 1900 and 2000 vary by age and sex?

Male /

Female

Population Growth (in millions)

[ I I I I I T I I I I I I I I I I I 1

0-4 59 10-14 15-19 20-24 2529 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89 90+
Age (in 5 year intervals)




How do genders differ by age group in 1900 and 2000?

1900 e==——2000

500000
0
Population
difference
(male
IS -500000
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-1500000




% Female (of US population)
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Has Modern Medicine Helpled the Ladies More?
® 2000

total average female, 2000

total average female, 1900



The Danger of Having Children in the Late
1800’s

Women begin having children

' 4

Population Proportion

—s—Proportion of Women

—e—Proportion of Men

Age




Fraction of men to women

1.1

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

How does the fraction of men to women at each age group change across a century?

B . T

-~ fraction of men to women in 1900
—— fraction of men to women in 2000

10 20 30 40 50 60 70 80 90
Age (years)




Gender Ratio [%]

How Has The Number of Men Compared to Women

0%, At Different Ages Changed Between 1900 and 20007

More Men Than Women

10%

0%

10%

More Women Than Men
20% -=- 1900

30% — 2000

40%
50%
60%

v
70A)O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

Age [Years]
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Ode to Playfair



How did the U.S. Age Distribution Change over 100 Years?

Larger proportion of population
Is this age in 1900

Larger proportion of population
Is this age in 2000
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Relative Population (%)

100 |

80 |

60 |

40 -

20 1

Relative Female Population Distribution Changes Between 1900 and 2000

—— 1900s women
—— 1900s men
—— 2000s women
—— 2000s men
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Slope Graph



How did the population growth of individual age groups contribute to the
overall population growth in the United States between 1900 and 20007

Year 1900 Year 2000

281 million (+269%)

Population

147 million (+360%)

All Americans:
76 million

39 million (+160%)
35 million (+1,018%)

Adults: 32 million

' Youth >15 million
Seniors: 3 million




St Pam C
s Rafw, Chang,  Befwien (10 nd | 2000

oy

o |
100 |

oadl Fop- 7,447,099 8

0¥}
onN Il
0bo |
ot f
o |
430 L

0 — L
|

HQQ‘? | T {0900

Jex Rahb (w4 :F)




Sex Rafio Change Perten /10 wnd 209

'

l
I-29] '
i

BEA\E &
3 [A,g: -4 rst
09N

0-%0 |

Pnr. 3r, 07

560 |
0-s O JEni
0N
0.% |

Sex Ratd  (M:F)

e

020 - |
J90d




Sankey Diagram



Did the relative proportion of age demographics
in the US change between 1900 and 20007

1900 2000
2 . . Age
ge w.. Sorted by relative proportion of Range
Range . the population in each 0.154 30.39
0.9 0.237 age bracket
0.153 40-49
10-19 0.205
0.144 10-19
20-29 0.184 G 0.141 0-9
30-39 0.139 0.136 20-29
40-49 0.102 0-109 I 20-59
50-59 I 0.068 0.071 I 60-69
60-69 - 0.058 I 70-79
70-79 0.034 || 80+
80+ | 0005




Heatmaps



Has the age group containing the largest percentage of Americans shifted?
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Pie Charts



How do different age groups of seniors (65+) Eg;ngemole

differ by gender composition for 1900 and 20002 @9 male

65-69 Years 70-74 Years 75-79 Years 80-84 Years 85-89 Years 90- Years
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Multi-View or Dual Axis



Age

Total population (for tick)
10,000,000
|

0

|

What is population distribution

in 1900 and 2000 with respect to age?

(a) Year: 1900

20,000,000
|

00 02

I
04

0.6

1
0.8

1.0

Gender ratio distribution (for bar)

Age

0

(b) Year: 2000

Total population (for tick)
20,000,000
|

10,000,000
|

| |

00 02

04 06 08

1.0

Gender ratio distribution (for bar)

Gender
Female
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How has the Distribution of Age in the U.S. Changed from 1900 to 20007

Percent of Population in Each Age Group

% Population
BT 31%
20.5%
207 18.5%
15.4% 9
15 141% 144% e 1B9% B 15.3%
10
5 —
0.1% 0.5%
Year 1900 2000 | 1900 2000 ' 1900 2000 | 1900 2000 ' 1900 2000 T 1900 2000 T 1900 2000 T 1900 2000 T 1900 2000 T1900 2000
Age 0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
Age Composition of Total Population
Age W09 w1019 2029 3039 w4049 W5059 W60-69 7079 W8089 w90+
Year

Population : 76,262,821

[ I
50% 60% 70% 80% 90% 100%
Population : 281,420,717
2000

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%




Count (millions)

What Changes are Evident in U.S. Demographics by Gender Between 1900 and 2000?

Light Red: Females (2000)
Dark Red: Females (1900)

-l
N
1

T T T T T T T T T T T T T

Light Blue: Males (2000)
Dark Blue: Males (1900)

Blue: Males (1900)
Red: Females (1900)

'\

X
W §F§F AN F
Blue: Males (2000)
Red: Females (2000)

0‘" A A I
Age groupings

Figure 1: U.S. Demographics by Gender in 1900 and 2000 (Source: U.S. Census data)

NOTE: Overlapping histograms are used to compare data sets in each plot. Each bin includes values less than the final age listed
for its range (e.g. a value of 10 would be included in the 10-15 bin).

Plot descriptions: (top) Displays the age distribution for females in 1900 and 2000, showing the increase in population across all
age groups. (second from top) Displays the age distribution for males in 1900 and 2000, showing a similar trend to that seen in
the previous plot.(third from top) Displays the age distribution for both males and females in 1900. Areas where the histograms
for males and females overlap are shown in purple. This plot shows that men between the ages of 25— 55 slightly outnumbered
women in the same age ranges.(bottom) Displays the age distribution for both males and females in 2000. This plot shows that
women aged 45 and older outnumber men in the same age ranges.



Changes of different genders from different ages between 1900 and 2000
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The total population of 1900 is 76262821,while of 2000 is 281420717
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Is there a correlation between population and death between 1900 and 20007
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Population by Age and Gender in United States (1900 v.s. 2000)

Female Male Male-Female
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[

Did Gender and Age Representation in the Workforce Become More
Proportional to their Respective Population Sizes Between 1900 and 2000?

Representation
in Workforce

% of Workforce Per Age Group Per Year
% of Total Population that Year)

Representation Legend

overrepresentation

proportional representation

underrepresentation

|

male

-
=5 N

::::::::::::::

female

S v &

Age Groups




How, and why, did the distribution of ages in the U.S. change from 1900 to 2000?

10% —

- oo Proportion of population in older
c 3 8% — age groups increased substantially.
Q5 6% —
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How did the United States population change between
the 1900 and 2000 Census as a function of age and gender?

m Census 1900
w7z Census 2000
B Male

i Female
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Population (in millions)

&)

O.
1.25

10

=
-
=

® Census 1900
501 w  Census 2000

Male-Female Rat

0 10 20 30 40 50 60 70 80 90
Age (in years)




How does the female to male ratio change with total population
across age groups in the U.S. for census years 1900 and 20007
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Has the 20th century affected female and male populations differently?

Difference between # of women and # of men
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US Population and Gender Trends
Across Age Group
from1900 and 2000 US Census
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Population
US population in millions of people

Female Gender Percentage

Breakdown of gender in population for each age group
measured by percentage of females. Axis at 50% denotes
equal proportions of male and females for that age group.
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Aging U.S. Population between 1900 and 2000

The U.S. population in 2000 increased 269% from the 1900 census, however the exceptional growth between these two periods was not evenly distributed
among age groups. The change in U.S. age demographics is likely the result of an aging Baby Boomer generation (those born between 1946 and 1964).

increase in working age and the elderly
2.00% Gender
) M male
B remale I I I I
0.00% I .

Y I |
-2.00% ‘ | | I I

-4.00%

Change in age distribution from year 1900 to 2000

decline in infants and juveniles

1900 average 2000 average
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Binned Age Groups (years old)

Total U.S. Population

Baby Boomers in 2000 281,420,717
born 1946-1964

20M
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Data Source: www.ipums.org
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A2: Exploratory Data Analysis

Use visualization software to form & answer questions

First steps:

Step 1: Pick domain & data I | =

Step 2: Pose questions = | I I

Step 3: Profile the data : m— D H ! | . I I
lterate as needed b i d _lin.s
Create visualizations = R [ R

Interact with data
Refine your questions

R
y !
£ T 2% U 5003
Amace Cowm. Oecel  Cafs  Cafe  Decal Megur Cham. Lemcn  Wet  Dages  Eas  Gewen
= W Mothe Espim Esores ey Tes
3 comnns  SUNGPWA 29950

Author a report
Screenshots of most insightful views (10+) Due by 11:59pm
Include titles and captions for each view Friday, Apr 13



A2: Exploratory Data Analysis

Use visualization software to form & answer questions

First steps: X ——
Step 1: Pick domain & data el

i3
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Step 2: Pose questions
Step 3: Profile the data
lterate as needed e e i R [
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Create visualizations
Interact with data
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Refine your questions
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Author a report
Screenshots of most insightful views (10+) Due by 11:59pm
Include titles and captions for each view Friday, Apr 13



Re-Design Exercise



Re-Design Exercise

Task: Analyze and Re-design visualization
|dentity data variables (N/O/Q) and encodings
Critique the design: what works, what doesn't
Sketch a re-design to improve communication
Be ready to share your thoughts with the class

Break into groups with those sitting near you
(~4 people per group)



Effectiveness Rankings [Iackinlay 86]

QUANTITATIVE
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Texture
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Shape
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Teacher Salaries: Is itReally That Bad?

National and State averages for K-12 Public-School Teachers
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343 1%f ;29% 37‘~5%
i | : i T

pLi]
AVG. SALARY: 58,688 Jl #vG. SALARY - §58 456
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Hours per week on-site: 55.6

28 SOURCES Manhattan Institute; National Center For Education Statistics;
GOOD May/Jun 07 National Education Association; U.S. Bureau of Labor Statistics
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AVERAGE Workers’ salaries used for comparison are t nosec‘
white-collar. nonsales employees.

Source: Good Magazine
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1982: Ronakd Reagan sues an
oeder that greatly strengthens coen
cies’ obiley to dossity documents

The ceder is commonly pataphrased

e ond outside the execu

en in doubs, dassily

PAGES
DECLASSIFIED
CHART,

Source: The Atlantic 300 no. 2 (September 2007)

Number of Classified U.S. Documents

1985: Olonsificonion
reoches hesghts thot

olorm its oficicl overseerns,

step in 1o Impose

rdes obout what con

dex

and connot be clossified

15 million
documents
clasified

1989-1992:
Wath the end of
the C

clossfication

octivity rals off,
but declassifi
cation remains

relatively rare.

1994: The Notiord Reconnaissonce

Ottice ond the CIA recogreze that

technology priv

ety ovoloble ¢

outsde the U.S. has made images

from the fest-generotion “Keyhole®

satelites cbuolete

Wilions of poges of

oeriol imoges ond moge Interpreto

tion foll imo the pubic record In on

etfort led by Vice Presh

¢ Al Gore,

who odvertises ther volue in dimate

change research

N

N\

204 million
poges
doclossified

1995: An order by Bl
Chmon sets stondords
for timedy declassifica
thon and produces o

wizvet of hestoek

ment declosuf

tosaking more the
bé

fecode. Ointon officials

poges in the next

tion authorities

2001-present:

Declassificosion s10g

notes, ond dassifico
Hon emps. Anomey

John Ash

24 O MeMO LIging

raft

government agencies

10 resist dec
1on reguests whe

legally possible

2004: The Oltice of
the Vice President bors
dassification moniton
feoen conducting their
regulor on-site inspec
tion, Classificotion
costs reach $7 billon

per yeor

20,6 million
documents
clossified




International Arrivals
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GEOGRAPHY

WHO STUDIES WHERE GHANA
Many high schoolers from abroad OTHER |
study in the U.S. for a semester e i
or two. Far fewer U.S. teens
vonture ovorsoas

GERMANY 8180

VIETNAM an

TANNAN s

18727

A FOREIGN-EXCHANGE
HIGH SCHOOL STUDENTS
N THE US, 2007-08

<4 AMERICAN-EXCHANGE
HIGH SCHOOL STUDENTS
ABROAD, 200708

— GERMANY

~— AFRICA
GHANA

Source: National Geographic, September, 2008, p. 22.
Silver, Mark. "High School Give-and-Take."




IT WAS A VERY Robert Parker’s ratings for
GOOD YEAR? vintages of Napa Valley
cabernet sauvignon

RATINGS
- Extraordinary
Outstanding

SN Above average

96 ‘ ; m Average
points, |t w 1221 N Below average
was a relatively JoR 1 947 B 5 Unacceptable
Mmodest year in A\ As T Stil tannic, youthul,
terms of yield from - or slow to mature

the vineyards, and that - R E"aldy i :
worked to the vintners VIR = aciiuring an
advantage. The results: some O Tlay = regular

of Napa’s most concentrated, ~ " C=Caution, may be too olg
structured, long-lived wines. Byt for
aging, they are rich, densely coloreg

Source: Business Week, June 18, 2007




Pandemic Flu Hits the U.S.

A simulation created by researchers
from Los Alamos National
Laboratory and Emory University
shows the first wave of a pandemic
spreading rapidly with no vaccine or
antiviral drugs employed to slow it
down. Colors represent the number
of symptomatic flu cases per 1,000
people [see scale). Starting with 40
infected people on the first day,
nationwide cases peak around day
60, and the wave subsides after four
months with 33 percent of the
population having become sick. The
scientists are also modeling
potential interventions with drugs
and vaccines tolearnif travel
restrictions, quarantines and other
disruptive disease-control =03 =30

: ; Symptomatic Flu Cases
strategies could be avoided. (per 1,000 people)

Preparing for a Pandemic

Source: Scientific American, 293(5). November, 2005, p. 50
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Source: Wired Magazine, September 2008 Edition
Music: Super Cuts (page 92)



