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1. Poll 2. Data examples
3. Models

4) Presentation of data

5. Benford's law 6. Beyond TA



POLL

Which was your favorite data story ?

1) Primes

2) Polyhedra

3) Chaos

4) Beyond TA
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also multi-dimensional data can be
written down as a string of humbers
and eventually to a sequence of O or Is

n = 10"’ for a TByte of data :






- Boston Temperature 1900-2019

_ | | ’ ’v
r linear fit: 2.3 degree warming

National Weather Service Fo‘lf,; ast Offic 48 -

4%
Boston, MA

.

F - Source; https://w2.weather.gov

News Organization - 20 40 60 80 100 120
Local forecast b Observed Climate Climate Climate Local -
"City, St" o Weather Locations Prediction Resources | Data/Records Al MOLUBELE
City, S H
'y, St NOWData - NOAA Online Weather Data
ore Information 1. Location » 2. Product » 3. Options » 4. View »
Our Main Webpage View ma Daily data for a month Go
Local Data / P . y Year range: 1900 - 2020
Records Boston Area Daily almanac
Ask Questions Hartford Area 3 Monthly summarized data Variable e a rs
Milton Area Calendar day summaries Avgt v
. Providence Area Dailvi thly | vg emp
o .
T Worcester Area ally/monthly normals
Lb\gVOV Westfield Area Climatology for a day Summary
Amherst COOP, MA First/last dates Mean -
Ashburnham COOP, N
Ashburnham N COOP, Temperature graphs

Barre Falls COOP, MA Accumulation graphs

o
temperatures with best
MONTHLY SUMMARIZED DATA - calculates averages, totals, daily - Submit a question/comment -

extremes or frequencies for the selected variable for each month of the
year for the selected range of years. Note: trace precipition/snowfall/snow R
depth amounts are treated as zero in sums, mean, and number of days rowemany CLS.

o
counts. Annual average temperatures are the average of the twelve ﬁ-(v/f—P{'—‘.L—
. . NO &8, Regional Climate Certers
monthly values. Temperatures are reported in degrees F; precipitation, ~

The Applied Climate Information System (ACIS) is a joint project of the Regional Climate Centers, the
National Centers for Environmental Information (NCEI) and the National Weather Service. Official data
and data for additional locations are available from the Regional Climate Centers and NCEI.




National Weather Service Fore

Boston, MA

News

t Office

4"

Home

Organization Se

Climate Local ,
Resources JData/Records] Astronomlca|J NOWData |

NOWData - NOAA Online Weather Data | Enlarge results | Print i x

Monthly Mean Avg Temperature for Boston Area, MA (ThreadEXx)

Climate

Climate
Prediction

Local forecast by Observed R ]
ocations

"City, St" Weather ]

ore Information
Our Main Webpage

City, St

Local Data /
Records
Ask Questions

Click column heading to sort ascending, click again to sort descending.

Year | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual
1900 | 30.1 | 29.3 | 34.0 | 485 | 552 686 | 73.9 | 711 | 649  56.6 | 44.7 | 33.5 | 50.9
1901 | 276 | 243 | 36.2 | 43.5 | 543 | 68.2 | 73.5 | 70.7 | 654 | 544 | 37.3 | 32.5 | 49.0
1902 | 26.9 | 28.9 | 43.3 | 484 | 578 | 64.3 | 67.9 | 676 | 626 | 53.6 | 46.2 | 28.6 | 49.7
1903 | 286 | 314 | 444 | 479 | 585 | 598 | 714 | 65.0 | 644 | 53.9 | 40.0 | 29.0 | 495
1904 | 215 | 226 | 345 | 447 | 609 | 640 | 714 | 68.7 | 625 | 50.5 | 38.2 | 25.8 | 47.1
1905 | 251 | 234 | 37.1 | 46.8 | 57.6 | 65.2 | 73.2 | 68.6 | 62.0 | 53.6 | 41.6 | 35.1 49.1
1906 | 36.4 | 29.7 | 32.3 | 47.2 | 58.0 | 66.4 | 70.1 | 72.0 | 65.0 | 52.5 | 41.7 | 29.1 50.0
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[Vesentation mallers!

80 -
- Boston Temperature 1900-2019
60:-
0
Source: https://w2.weather.gov
20 - linear fit: 2.3 degree warming

0 20 40 60 30 100 120



\ , / x 5 pixels
672' MM(O/—{/' Each pixel has a red,
green and blue value
between 0 and 255

(3 Bytes per pixel)

ol N g knill — vi 1a.ppm — 62x16
P3
# CREATOR: XV version 3.10a-jumboFix+Enh of 20050501
# Created by GIMP version 2.10.8 PNM plug-in
75
255
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000 g knill — vi 1a.ppm — 62x16
P3
# CREATOR: XV version 3.10a-jumboFix+Enh of 20050501

# Created by GIMP version 2.10.8 PNM plug-1in
351

255
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Now we have a one dimensional function
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4. Meovies

I83600 frames Samsara 20I |
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| 480x854 matrix, each plxel has 24 Bit
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C ) Presentation
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s Boston Temperature 1900-2019
52 - B
50
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How Covid Upended a Century of
Patterns in U.S. Deaths

By Denise Lu April 23, 2021

The U.S. death rate in 2020 was the highest above normal ever
recorded in the country — even surpassing the calamity of the 1918
flu pandemic.

Death rate above and »clow normal in the U.S. Covid-19

pandemic

1918 flu
pandemic
+10%

Data before 1933 do not
include all states.




Anzahl Todesfalle pro Kalenderwoche

2 000
Altersgruppe 65 Jahre und alter

500
Altersgruppe 0 — 64 Jahre

0
2020 Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez 2021 Feb Mar Apr

- Obere und untere Grenze des statistisch zu erwartenden Werts

—&— Anzahl Todesfélle (Hochrechnung)

Die Anzahl Todesfalle wird anhand der bis zum Vortag gemeldeten Falle fur die aktuelle Periode
hochgerechnet, unter Berlicksichtigung der zeitlichen Verzogerung fur die Erstattung einer
Meldung.

Die Daten der letzten zwei Wochen sind teilweise unvollstandig, es werden noch Nachmeldungen

erwartet.

Stand der Datenbank: 19.04.2021

Quelle: BFS — Todesursachenstatistik © BFS 2021
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Darrell Huft
19013-2001

A CLASSIC BOOK.

Now you, too, can out-double-talk your accountant:

confuse your political opponent;
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GOVT. PAY ROLLS UP!

provye that vour pmJud has secret built-in gooclnm!

by Daxrrell Huff

PICTURES BY
Leving Geis
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1024, 2048,4006, 8192,
16384,32768, 65536, 131072,
262144, 524288, 1048576, 2097152,
4194304,8388608, 16777216,
33554432,67108864, 134217728,
268435456,536870912, 1073741824



Histogram|
Table| First|IntegerDigits[2”n]],
{n, 1, 10000}],10]
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Typical Numbers

Typical Numbers

30— 484833 83561 1115503 30 4,827186 4.,127200 7.329969
6GEB8D 505118 216165 8,503368 8394767 5,010455
155018 657236 845984 7.844026 6,509026 5,505317
, 28707010 5568493 908067 4483191 3.268541 2550152
ey 1330155 1158438 196667 25 — 1660365 3.224844 3.861024
133142 84857 1221 2.533020 3.894930 2446957
244970 3856086 162806 8489095 5623795 4922481
554704 365305 1224771000 2450498 0.986852 B.820038
Q 20 1857 1632241 543923100 o 20 — 1.230605 6.,102519 0.902577
= 30081 1958540 186509 = 5756764 4,944671 6476008
O 6031 2023571 892041 3 -5272127 10.65516 6,701705
= =
8 15— 8 15 —
o Q
— -
5 :
o 10 > 1H=
9] ¥}
a. o
S - 5 —
0-— 0 —
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 88 9
Leading Digit Leading Digit

a. Tax return numbers, Benford'’s law b. RNG numbers, not Bernford's law

FIGURE 34-2

Two examples of leading-digit histograms. The left figure shows the leading-digit distribution for
14,414 numbers taken from U.S. Federal income tax returns. The figure on the right is for numbers
produced by a computer random number generator (RNG). This shows one of the longstanding
mysteries of Benford's law— Why do some sets of numbers follow the law (such as tax returns), while
others (such as this RNG) do not? Many have claimed that this 1s some sort of secret code hidden in

the fabric of Nature.
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data = Table| First|IntegerDigits|n”2]], {n, 1, 1000} ];
S = Histogram|data, 10, ColorFunction -> Hue, AspectRatio -> 1]



SJam

Write down the first 20 squares,
mark the first significant digtt,
then make a bin count for each digit
and draw the histogram!




/l (

David H. Bailey
Jonathan M. Borwein

Neil J. Calkin
Roland Girgensohn
D. Russell Luke
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EHpiErimentatiun

llathematics

WL Computational Paths to Discovery
Mathemsaltics

by Experiment

Experimental
Mathematics
in Action
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THE COMPUTER AS CRUCIBLE

AN INTRODUCTION TO EXPERIMENTAL MATHEMATICS

Jonathan Borwein

Devid Bailey Jonathan Borwein
David Bailey

JONATHAN BORWEIN « KEITH DEVLIN







The course 1A

from extremization to the fundamental theorem

functions polynomials, exp, log, trig functions

limits velocity, tangents, infinite limits

derivatives product, chain rule with related rates, extremization
integrals techniques, area, volume, fundamental theorem
The course 1B from series and integration to differential equations
integration integration by parts, trig substitution

series convergence, Power, Taylor and Dirichlet series

diff equations

separation of variables, exponential and logistic

systems difl eq

equilibria, nullclines, analysis

The course 21 A

geometry, extremization and integral theorems in space

geometry analytic geometry of space, geometric objects, distances
differentiation curves and surfaces, gradient, curl, divergence
integration double and triple integrals, other coordinate systems

integral theorems

line and flux integrals, Green, Stokes and Gauss

The course 21B

matrix algebra, eigensystems, dynamical systems and Fourier

equations and maps

Gauss-Jordan elimination, kernel, image, linear maps

matrix algebra

determinants, eigenvalues, eigenspaces, diagonalization

dynamical systems

difference and differential equations with various techniques

fourier theory

Fourier series and dynamical systems on function spaces




Computer
Science

Single

variable

multi
variable

Physics Business BioChem
Astronomy F.conomics LiteScience

Psychology
Philosophy






