Statistical Graphics



= “Above all else, show the data”
— Edward Tufte

= “The graph retains the information of the data”
— W. Edwards Deming




Space Shuttle Challenger O-Rings

i e F L
2 :
: :
5 5
-E 1 oo o B -E b — ? 8 i
- Z
.. . - ngnua oo of ocoo [
| || 1
o 0 a0 &0 70 a0
Calculated Joint Temperature (“F)

Calculated Joint Temperature (°F)




College Enrollment by Age

ol st e
n- = .
1972 72.0
1973 70.8
1974 67.2
1975 66.4
1976 67.0

1972 1973 174 1975 1976



Model of Graph Perception

Encoding: process by which a graph is constructed from data.

Decoding: process by which graph is converted back into data by viewer.

= If visual decoding is not possible, the graph is a failure.

Two types of information displayed in a graph
= Scale information: The data being communicated to the viewer

= Physical information: Information used to communicate scale information

Decoding is the process of receiving the scale and physical information encoded
In the graph.
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Model of Graph Perception

= Decoding physical information is pattern perception
= Detection: recognition of a geometric aspect of graph that encodes a physical value
= Assembly: visual grouping of detected elements

= Estimation: discrimination, ranking, ratioing.
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Model of Graph Perception

= Decoding scale information is table look-up
= Scanning from point to axis
= Interpolate value based on tick lines

= Matching: decoding scale information presented in other elements of the graph than
axes, such as legend.
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Miles Fer Gallon

Applying the Model of Graph Perception

= Color and Texture
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Applying the Model of Graph Perception
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Applying the Model of Graph Perception
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Applying the Model of Graph Perception
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Applying the Model of Graph Perception




Applying the Model of Graph Perception
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Applying the Model of Graph Perception
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Applying the Model of Graph Perception




Tufte’s Recommendations

data-ink
total ink used to print the graphic

Data-nk ratio

= proportion of a graphic's ink devoted to the
non-redundant display of data-information

1.0— proportion of a graphic that can be erased
without loss of data-information.




Tufte’s Recommendations

= Erasing principles
= Erase non-data ink, within reason

= Erase redundant ink, within reason




Tufte’s Recommendations
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Tufte’s Recommendations
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ACE STRUCTURE OF COLLEGE ENROLLMENT

1972 1973 194 1975 1976
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Tufte’s Graphics
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Pop Charts

= Pje Charts
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Pop Charts

= Divided bar graphs

Mondale Total || Hart Total Total
m ................. R L | SRTren B TETPTTEPPEEIRTEPPPEESPPEER | EEEEEEP @ et
18_29 A e LT T T PRI | B L AR TL Y] | EEEEEE T P @ evererisaramrenis
30_“ .............. @-ievrccicnccsniiianivsasilllocaiiiiiinas R L ELCLEL LTI | PP @ crrrrrrrerecastnnararnaann
‘5_59 ......... U TETTTTTITSCITTCTTTTeN | NPT @ riiiinaiiinninrnrsssnrieci liiiiaai I P T T
B0+  friise.. R R Y PP TN . @ eesnanveaeeetitsbottsassoonusntll
Mondale White || Han White || Jackson White
All |rrrmmrrrrrremienaan, @-rrtecaniocacellecccraniiiaa, [ SRR — e@==ssrrrirrarrraccsaaccensrrerrnbens
18=20 [-+iserrvrnseres i vvriirsorinesre st sves] [erviviinssbmas snase Qv s reiabiures D odivony irad (s i sp e s s Cddeb
30_“ .................. L TR | R TP @ rrrerrerrr iy c@:rrrrrerrrarrrnnernterasarnrrryane e
45=59 | cesov@radues THieey S > SRR CR R Maes S PSSR 10
6°+ .................... crvrs@eerrr=ssennsflerrinences @ rrrrrnr e E s e ranans @ vrrrrensisnniprmesennnrnnsas
Mondale Black || Hart Black || Jackson Blackl
All | @i Q@ rrrreerrcciecaniniirrrniirarrenssnerrfficcscctiicrirarrrrecrsenrenienags *
18_29 @ cmrrreererettacttnaa iy a e L | B P .
30_“ i@ rrrnrrrrnsrsrarrnrarsnsrerrrresrnns|[ @ rirerrrsasirraiannnrrrarrnntrians .
‘5_59 UL LRI L LR PR P ssabrseruue anssavestesviannessnsllernsesnsissessnnssnnnid Y LEEEE
60+ B T NN L ILL F. ............... -
Mondale Catholic || Hart Catholic || Jackson Catholic
Au ................ [ SEETTEEPPRPRIERERRET | ST P ey CTILLILIEE e errnrrrnnarraarr s ettt nnarrrnty
18=29 |- ivrrvivne @ - recrrmnrrnngmerinnapraaf [eersisenncnns [ SCREEEREEEEPEEEEPEERPRR | EEE P @ ireerrrr et ey
30-“ '[EETPEPTPRRERREE TRTTEPPPPEEEEEPPEPPPRE | BERRREEEE P T @ rrerarmrrrnnaranans @ rrrna it rr e s arnantnnnrenty
‘5_59 ............. Wi ar s arans TS SLLLLLLIILEEL I CI LTI RT | CEEr [ R LL L L L LR L T TR PR R
60+ . senaas o s@sssssssnnnas v @asreais
Mondale Jewish || Harn Jewsh || Jackson Jewish
AN | 7 VYR | B R S —— R R ——
18=29 | --rimreremraniaiiian T | O @) tai<rs onis b o ruyanauYY @ mrrrvaasranitensrbrivrrrrRaynns
30_“ L LIE L LEEEEETERTPREE TRTTEPEPRET | PR T | P T
45=59 |- s o @ ss F ........
BO+ | e @ errrmany vlDrrvasivresasnavemsesrnsnes YSTIIIIIT '
Mondale Umion || Hart Union || Jackson Union
A" ...... NOCTIIIT LTI IO TLTRTPROTN | AP @ irisinsiinracinnssniiiiincacns evetaricsssfeannniinitiiisisstnnaaatnes
18"& s evasmarry N TTT T | T N | e LT T
30_“ hesssasssnnes PP LEC T PN | PP T TLTTYSTITOSPPPPPPISPPPESeTY | IEEEETr TP R LR PP
‘5_59 ............... @ v-reransbocainaiss @ erssassssissinsorsbrrmnevessrs]Piorerrecs -
50+ ................. L PR PPTRRTT) | Srrre. L YT TTT I T | e Prrerrmcarcmidbiaisrictincnnns
al 1 1 v T T v g T v
0 50 100 0 50 100

Percent



