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Figure13.12. INVESTIGATING RELATIONSHIPS. Multidimensonal Data Analysis
Program D in: Againgt All Odds Indde Satistics

This programconpletes the preentdion of dcataanaysis by $iowing the ug of cmputng techndogy and by a e sudy
that ses mary of the tmls you haveleaned b this point. The assgnment br the Frogramis a eview assgnment and the
sdf-test 5 a anple examnaion tha covae's Frograns 2 to 9

The video begns with an exanple of a sudy tha analyzes déa an mary varabesto get a ficture d environmental
stessesn Chesaeake Bay The vaiety and dundanceof creduresliving in the Bays sedmentsthe levé of salt and dis-
sdved axygenin the watey and ohervariadesare meastedat mary locationsover seved yeas. Numeical and gaphical
toolsfor data analysis help turn this mass énumbers nto mndusons aaut the dfeds d human activities a the Bay

Data analysis in practiceis carried outwith the ad of satistical software on a omputer One undion of ftware is to
calcdations quickly and ecaurady. Ancther is b prepae gaphs qidkly for aur ingection. Yet aather is to gore and
manpuate datasds tm large b be pactical for analysis with a alcuator. Modern conputing fadlities etend thesebasic
fundionsin two important ways. Firgt, they are interactive, so ha the @mputer egponds immedatdy to your command;this
endles ya to ingect the st and ke the next st in the dda aalysis with beter information Sewond datistical
conputing now feduresgraphical output on a hijh+esdution saeen. The text emphaszes he mportanceof graphing daa;
modem computing dlowsyou to make nore daborae gaphical disphysimmediatdy and tointeract with them.

The \Video shows gaphics for datistical analsis as pactised at Bell Comnmunicatons Regarch The first gnea prin-
ciple illustraed b the dfediveressof human-machine interaction. The @mputer @lcdates and gaphs \ery quickly, while the
human ge and mind ge @ttens and d-aw condugons in ways ha are keyand the pwerof madines. This is why intera-
tive gaphics ae so important in detisticalconputing. Sme d the dsphys,sut as sdtemplots,are famiiar to you. But now
we @n dsphy svaral satteplotswhen nore than two vaiades are preent, and canlink pants coregponding © the same
casen gvad plots. The oftware dlowsyou to move a brush, a rectangle on he €reen whose &e and digoe you @n
choose over onesatteplot The natcing points an the oher plots are aitomaticaly highlighted. This dlows you to e
rdationships beween more than just two vaales

Brushing is ane way the omputer @n hép us giasp multivariate data, in whichmorethan two vaiadesare meastedon
each wit. Ealier prograns sowed stdistical methods for a éngle variable (Progranms 2 to 5, for a \ariable dharging over
time (Programs 6 and 7), and fr relatbnshis between two vaiades (Progams 8 and 9. A look at new omputeraided
methods for ingecting mary varialdesat orce @npletes this devdopment

A computer seea, like a peceof paper, is wo-dimersinal A satteplot for two variadesusesbath dmersions How
can ve dsplay dcatawith more than two dinersin® Sevad scaterplots disphy the vaiadestwo & a time, and krushing
hdps us ge nultivariaterdations. Anothermethod is to ty to preent a nultivariatesatteplot diredly. A satteplot of three
varialdes, for example, 5 a doud d points in pace To make the hird dmersion visible on a fat sreen, wmpuing /sens
usecolour or motion. Notice in the video how notion in paricular makes a hree dimersional atten gpaent Modern
stdisticalsdtware dlowsyou to mamarourd a hree dimersicnal sateplot until you find a vewpant that reveals the naure
of the elatbns. The video illustraes this by looking d the gicentes of earthquakesin the Hji Islends, whee the hird
dimersion is depgth beneth the earh. The proper viewpant shavs tha the eicentes mark the ourdaies letween two
moving pates a the eath's surface, whose ollision caues the edhquakes. The same idea canebgplied to datawith four
or more dmersions A satteplot of two o the vaialdesis a @ricular two-dimersianal view; it takes nore experienceto
grasp darging two-dimersicnal views & the omputer hargesviewpants.

Anotherway to preent multivariatedata a a fat <reen or geceof paper is to Lse a epreentdion urrdated b scdter
plots. Mary such graphs tavebeen nvented The video lodks & one diosen becau® it is eag/ to understand:faces Each
varialle contrals ore fedure d a carbon human face, ® tha different elatonsbeween the vaiablesresilt in faces with diffe-
rentexpesions The uman e/e and mind can amdimes us the fies to goup @se tha are $milar and to dstnguish them
from ather ase. For exanple, very good rged arrrency hasbeen dsinguished fom genudne currencyby making ved
meastements andepresening them as a éce.
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