Visualization

History of Data Science, Spring 2022 @ UC San Diego
Suraj Rampure



Announcements

® Homework 6 is released and is due on Sunday, May 8th at 11:59PM.
® You'll get to make a website!

® Homework 4 is graded! Make sure to look at the solutions, posted on Slack
and on the course website.

® Make sure to make an honest attempt on each question; you may not
get credit for the homework if you do not.

® Please try and attend in-person it you are able to!



Agenda

® Today, we'll look at several examples of old visualizations.

® |n addition, we will try to re-create some of these visualizations on our own in a
Jupyter Notebook.

® |f the background of a slide is grey, it means that we'll re-create the
visualization on that slide in the lecture notebook.

® Follow along!

® [ ast time, we didn't cover the derivation of the Gaussian distribution — we will
revisit it later.



Early examples of visualizations



6200 BC: A map depicting the town of Konya, Turkey.
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950 (AD): A line plot depicting the positions of the sun, moon, and planets throughout the year.
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1350: Nicole Oresme plotted functions of time
(e.g. velocity) as bar charts.

Today, we would use line charts or scatter plots to
show the same information,.



"Modern” data visualization

® |[n the late 1600s, civilizations
started to gather large amounts
of information about their
citizens (e.g. births and deaths)
and trade (e.g. imports and
exports).

® The term statistics comes from
the latin term statisticum, which
means “of the state,” and was
introduced around 1750.
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https://arxiv.org/pdf/0906.3979.pdf

William Playfair

® William Playtair (1759-1823), of Scotland, is
known as the “father of data visualization”
He is credited for developing:

® |ine charts
® bar charts

® pie charts

® One of his most famous visualizations, shown

to the right, depicts England’s imports and
exports to Denmark and Norway (1786).

® |nteractive version here.
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https://chart-studio.plotly.com/~Koostb/95/exports-and-imports-to-and-from-denmark-norway-from-1700-to-1780.embed
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1785: Another line chart by Playfair, depicting the total imports
and exports to England over a period of 85 years.
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1796: The first known example of a bar chart, also by Playfair, depicting the
imports and exports of Scotland to various countries in 1781.
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1821: Another Playfair visualization, showing the relationship between weekly labor wages ana
the cost of a “quarter” of wheat, along with a timeline of English monarchs, from 1565 to 1821.
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1801: Playtfair's pie chart depicting the distribution of the Turkish Empire.



CARTE FIGURATIVE DE PINSTRUCTION POPULAIRE DE LA FRANCE.
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1826: Charles Dupin creates a choropleth, which describes the dlstrlbut|on of some quantity for each of several
physical regions. His choropleth depicted rates of literacy in different parts of France.



1854: John Snow mapped cholera deaths in SoHo, London. He noticed
that many deaths were clustered around the Broad Street pump.
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2020: The site of the Broad Street pump.
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18535: Florence Nightingale's depiction of the deaths of British soldiers in the
Crimean war. Florence Nightingale is known as the founder of modern nursing.




(,D(Il' [t' (%L(]lll'a[l.(’(’.. deds pectes Saccessiovd onbommes e 0" Qeneie c'qu,‘.ti.&- s Lo Compague. de chu‘Mic 1812 ~1813.

[QATPFT e . (ﬂlimub, waa‘n& (;;‘8.“‘ 2t Toutd eve. Clamanios on. teteaite ?f : 6 )) A‘ 96
) Laww , Ae 20 /lovean 150649.
dot woudess 3 Bmnes prisentd &-.urtm-t&rocl»lur-u M’;-MMQ PONTISURS YNNG | S, pree dox m&.‘nnuua. il dowe. hp‘wé«“ on leacces

- ' . . : . we .. » 4 MOSCOU
Aed Fowas e M’u ln‘o-mqu relicwm. om ;’fw., Lo wove conx. LSRG 0 T B — fa .u..w i oot deves & deeanee La catle v oli pusra \*.‘\) %
huluo—v«n’:ﬂ: S m(t:’, Jccvq&uﬂ‘, de c'};ldhh(, Jge (’bdm&"rc;y " Lru.l sncda de. Jacoly r"‘“l““‘ WY\, P degssmet L 28 Odobec 2
OIM —— ‘nunc( o Lol Lo diaisseition h'.o—;n -J'avhrrdirltlv el o kcfl-ﬂc Y M- oowdn Javachal (Dmmwt-Tn avoiens vte. dtachis see. Winik- § \ 3
o erilove wn-u)-i-u.'mo Oencha oo M&.Mbwm&m | S et ¥
‘ e §
S Molotet
F 4
P
S \ ik .
g
Nmienrd
pa 004 e 1,:\
S . %
Soirymans T\ | B
3 3 $ '\l i‘ }‘\ P L L . Y Y .~
n > ' v 8elr | s B ar o v aae %
s % | (
| | “1 | Mokl
Nimakt | \

TABLEAU CRAPHIQUE dela tenpératute en degieés db thermmmitre de Réaunsir au desseus g 36k,

11 —— T
f [
b Niboan. gole’, :
-u'h’ ’ .. (. e e ) ' N ;”*
i: -3 ke X
iy por Kuguiwr, 8 Fos = Navsn I 0 4 Pars Pup Lok Roynar @ Dvurdon

1869: Charles Joseph Minard’s visualization of the French invasion of Russia (led by Napoleon).
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1765: Joseph Priestley creates the “Chart of Biography”, a timeline of the litespans ot

several prominent figures in BC. This type of visualization is now occasionally called a
"Gantt chart.”
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1973: John Tukey, who defined the term “Exploratory Data Analysis”, created the
box plot, which describes a numerical distribution using a 5 number summary.



That's all!



