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Figure4.6. ANALYSIS STAGE: Other Graphical Methods1
[A diagramadhped and redravn from a leprodudion of hie Frenchoriginal (1863

ILLUSTRATIVE MAP of successve losses of men from the French Army in the Russan Campaign, 1812-1813
Prepaedby M. Minard, retired Irspetor Geneal of Bridges and Dykes
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GRAPH of thetemperaturein °C below zero during the retreat from Moscow
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NOTES 1 The Enhgish spelling of some namesrothe map \aries n dfferent surces; the pdlings ugd dove ae hose n Pates 4 and 46 o The Times Atlas of he World, Compre-

hersive Edition, TimesBooks,New York, 198Q ISBN 0-829-0906-2. [DC Library call number G1021T55 184

2. Althouch the dstanceof ore leage has difered tothwith courtry and vith time, a netiic equivalent d about 4 km would be epeded n this map; thus,either the <ak 0, 5,

50 75 is wong (0, 15, 30, 46 would be doser © corred) or a dfferent dstanceor the French comrmon leage is invdved.
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Background: The gaphical disphy $own overkaf o page4.2 is basedon Chales dsen Minards original, produced
in 186L; the httercame into ppminencein North America n the B80s party as a esut of its ug to gitomize grgphical
excdlencé(seebdow). Tufte siggestgthat It may well be the bst stdistial gaphic eve drawn, and he gaes EJ Mareys
staement ha the dspby ®eams.... b defy the mn of he hstaian by its butal eloguence Within the b few yeas, the
original disphy has een descibed by the Napoleonic Scciety in its Menbes Bulletin, and ompeshave been dfered for sle &
a poser by mail order, in addition, it is feduredealy in Program2 of Agang All Odds Indde Safistics.

While the dsphy is a motable exanple of gpod getistical pradice in the pesntdion of ggphical dtributes, the eader
shaild look beyand the sperlativesand eagnie ha, first, thee is dsagreement wer the cetdls of ame apeds d the
evats t portrays. Two exanples ae:

e the numbers of men involved — Minards display indicaes an nvading amy sze of 422,000 ad a emrant d 10,000 dter
the retreat However in sresing the stergth (viz. dbaut 80,000 of the Fenchin cavaly, the Encyclopada Britamica
mentons an amy Sze of 60000; his ource dso sg/s, about the aosdng of the Berezna River late in November; 1812
How many wee killed @n rewer be known, but tiree dhys later the ptal numler o men epated ft for duty had fallen ©
8,800 mly.. Further the Encyclopeda Anericara staes: When (the French Army) readed the Neman (Decenbe 14), it
conprisedonly abaut 30,000 sirvivars; more than 500,000 ren had dsappeared n Russia

o the effect of the weather during the retreat — Tufte sys hd, during the etreat rom Moscay, It was a litterly oold winter,
and nary froze on he narch aut d Russig; the Encyclopeda Anericara mentons tha Stavation, defectons harasmen
by he saks the arly and htter cold, the fghing ..... mvayedthe Grand Amy. However, the Encyclopaeda Britamica
comments Then kegan the @lelrated eteat. It has gneally beenforgoten that the uter wart of march dsciplinein the
French, and rot the dimatic condtions, was esmnsble for the appalling dsages which ensied. Actualy the fost came
later than usual that yea, Oct 27, and the veahe was dy and bracing not fill Nov. 8 dd the ©lId at right becane $arp.
Evenwhen the Berezina was readied on Nov 26, the ©ld wasfar from seere for the dow and duggishstream was rot
frozen om.....

Seond, it it not dear from the gaphicaldispby daout a umber of mattes, such &s:

- is the pdtion of he amy at a gven time repreeentedby the cerire of the elevantand?

- is the dsphementbeween the alvanceand etreat bands of the amy at the Neman River a fad, or is it an atifad of the
grgphical mehodology use®

- did the nvading Frenchamy really cross he Neman River on an @proximatdy 75-kilomere front, as mplied?

- the location narked as Mbzhayskat the iight of the dsply might be beter indicded & Borodno, whee a latle an Sep-
tember 71812 residtedin 38,000 Rissan and 5,000 Fench caudties, @oording to the Encyclopada Britamica (which
givesthe grergth of the FrenchArmy as 128,000 athe sartof the katle, dose to Minards figure d 127,000.

- to whichtemperdure €g, dayime, nighttime, maximum, minimum averae does the bwertemperdure <ak refer, and is
the wind-chill taken intoac®urt?

- did the emrants @& the Fenchamy; when the etreat lad gpaenty bemme anosta rout, really cover abaut 110 km in
appoximatdy one diy between December 6 and December 7?

Thesemdters $auld nat necessaiily be taken & aiticisms d the dsphy kut raher they ®rne as a emnderthat gaphical
preserdition of inbrmation is ofen aconpromise — enphadzing ane kaure d the déa may predude Er dstat) the dsplay d
oneor nore adher fedures
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page 4.
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4. Encyclopeda Anericarg, 1956 Ganadan Hition, Ameiicana @rporation of Ganadd.imited Monteal
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In the ontextof grphical excdlence Tufte mmments Minards graphic tells a rich, corerent sbry with its multivariate data,
far more enlightening than jus a dngle numker bourcing dong ove time  Six variables (our ‘variates)) are dotted Idenify
thesesix variates.

Outline the extent to whichyou consder that Minards display meds Tuftes five hallmarks of gaphical excdlence
* the well-desgned pesentdion of interesing information — a natterof substance, of staistics and ¢ design;
* conplex deascommuricated wih clarity, precsion andefficiercy;
* giving the vewer the gedest nunber d ideasn the shatesttimewith the least inkin the smdl estspace
* itis realy aways multivariate;  * it requirestdling the truth aboutthe data
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