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Figure 3.2. LOOKING AT DAT A: Pic tur ing Distr ibutions of Dat a

Prog ram 2 in: Ag a inst All Odds: Inside Sta tis tics

A variable is any num erical charact e ris ti c of a person, anima l, or thing. The value s of a variable var y when measurements
are made on different people or things, or at different tim e s. The dis tribution of a variable des cribes its patt e rn of variation by
givi ng the value s of the variable and how often each value occurs. This progr am sh ows how graphs can be use d to help us
se e the maj or feature s of the dist rib u tio n of a single variable.

Yo u sh oul d look first for the over all patter n of the dist rib u tio n, and then for maj or devi ations fr om that patt e rn. The shape
of the dist rib u tio n – symmetric or sk ewe d – is an impor tant aspect of the ove r all patt e rn. The ce ntre and sp r ead of the dist ri-
butio n are als o im por tant. Dev iation s fr om the patt e rn may take the for m of ou tli ers or of gaps and othe r ir reg ularities in the
dist rib u tio n. Dis tributio ns can be picture d by stem p lots of the value s or by histogra ms when the value s are grouped into
cl asses.

The vid eo begin s with the search for a patt e rn in lig htning str ikes. A his t ogr am of lig htning flashes in Col orado shows that
the dis tributio n of the hour of the first flash in a day is surprisingly reg ular. It is quite sym met ric and cent red near noon. A
his t ogr am of the hour wit h the maximum number of flashes is cent e red in the lat e after noon, wit h a few outli ers in the early
mo rning. Thes e dist rib u tio ns sugge s t ex pla n ation s fo r lig htning sto rms base d on local win d patt e rns. When you make a his-
togr am , you must first group you r obs ervation s in t o cl asses. The vid eo shows graphically how eithe r too many or too few
cl asses produ c e an uninfor mative his t ogr am .

Often we want to compare sev eral dis tributio ns. You watch the progr am directo r of a telev isi on station compare the age
dist rib u tio n fo r the vie wers of two progr ams in the process of decid ing whi c h prog ram to air. Thes e dist rib u tio ns are skewed .
Then you see a comparison of the number of hys terectomies per for med by male and fem ale gyn ecologi sts. This exa mple
sh ows how stemplo t s co mplet ely display the dist rib u tio n of a sma l l number of obs ervation s, and how back-to-back st emplo t s
sh ow comparisons cle arly.
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Time of First Lightning Flash

in Colorado by Hour of the Day
(71 obs ervation s)
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Time of Maximum Number of Lightning Flash es

in Colorado by Hour of the Day
(76 obs ervation s)
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In each of the his t ogr ams above, exp lain what the figure s on the tops of the bars indicate.

• Su gge s t an improve d method for con str ucting the scale on the ver tical axi s of each his t ogr am; make it cle ar wh y your
sugg estio n woul d be an improve ment.

−− Su gge s t a pos sib le rea son why this improve ment was not us ed for thes e his t ogr ams in the vid eo.

1

Explain briefly what can be infer red from the two his t ogr ams above about the fol low ing charact e ris ti cs of ele ctr ical storms
in Col orado:

• thei r st arting tim e; • thei r time of maximum intensity; • thei r du ration.
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(cont inued overleaf )
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Nu mbers of hys ter ectomie s performe d by 26 Swiss gyne cologists:

The stemplo t on the le ft sh ows the data for
all 26 gyn ecologi sts; the back-to-back
st emplo t s on the righ t sh ow the data subdi-
vi ded by the sex of the gyne col ogis t.
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Outlin e the mos t im por tant feature(s) of the hys terectomy dat a that are indicated by the back-to-back stem plo t s; qu ant ify
your comments whe re appro priat e.

• Su gge s t a plau sible exp lanation for each feature you identify.

• Comment briefly on the stat ement: The back-to-back ste mplots show that five of the 15 male gynec ol ogi sts performed
more hys tere cto mies than any of the 11 fem ales.
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