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GRAPHICAL ATTR IBUTES: Histo grams and Bar-Gr aphs – How to Construct and Use The m

1. Int r odu ction

His t ogr ams and bar-graphs are a wid ely-use d method of dat a vi suali zation. Their essentia l co mponent is one or more (re c-
tang ular) bars whi c h conv ey num erical infor mation; other components inclu de Car tesia n axes and label s to provi de con tex t fo r
the infor mation bei ng pres ented . What dis tinguis hes a his t ogr am fr om a bar-graph is that, in his t ogr ams, the bars are con tigu-
ou s (a l low ing for bars of zero height if any are pre sent) wherea s, in a bar-graph, the bars hav e sp ace bet ween them. It is als o
ea sy to for get that, in a his t ogr am , it is bar area (not heig ht) that repre sents pro por tio n or probability.

Choi ces to be made as the basis for con str ucting a his t ogr am (and conv eye d to users of the res ulting his t ogr am) inclu de:

• the number of bars; • the bar widt h(s) [in clu ding pos sib le unequal bar widt hs] – bar widt hs are als o called intervals;

• the starting value for the (ma in group of) bars; • how to deal wit h obs ervation s on a bar edge/in ter val bou ndary;

• the label s (in clu ding a tit le) needed to achieve graphical exc ellenc e – giv ing the vie wer the gre atest number of idea s in the
sh ortest tim e with the lea st ink in the sma l lest space (se e the bottom of pag e HL23.2 in Statis ti c a l Highlig ht #23).

We dis tinguis h his t ogr ams for (discret e) probability dis tributio ns from his t ogr ams of dat a becaus e
the choic es fo r consid eration are usually more easily dealt wit h fo r probability dis tributio ns. The
il lust r ation bel ow is for the hypergeom etr ic dis tribution which (as dis cus s ed in Par t 7 of the STAT
220 Course Mat e ria ls) can be use d to model the process of selecting a sample of n balls equ iprob-
ably wit hou t replacement from an urn con taining a tot al of −N balls of whi c h −R are red and −N−−R
are black. If the random variable R repre sents the number of red balls in the sample, its probability
function is as giv en in equ ation (HL26.1) at the rig ht. When −N =10, −R=4 or −R=6, and n=6, we can (tabula te
and) gr aph f (r) as shown bel ow – the numbers of bars and their label s fo llow immediat ely from the p.f. table s HL26.1 and HL26.2.
[The bar width of 1 in thes e two his t ogr ams means that bar area is als o it s heig ht.]
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The two his t ogr ams above and those for other probability dis tributio ns are giv en in Statis ti c a l Highlig ht #4.

An othe r probability fun ction, of int e rest here for its his t ogr am , not it s probabilis ti c backg rou nd, is Table HL26.3 bel ow,
which arises in the con tex t of a popula t ion of size −N = 8  ele ments wit h re spons e variat e Y−i value s of 1, 2, 4, 4, 7, 7, 7, 8; the
popula t ion to t al re spons e, den oted TY− (the sum of thes e eight Y−i value s), is 40, whi c h equals −NY

−−, whe re Y
−− = 5  is the popula t ion

aver age re spons e. Becau se −NY
−− = TY−, as an illust r ation of the probabilis ti c basi s fo r survey sampling theor y (d iscus s ed in Statis-

ti c a l Highlig ht #77), we can es tim ate the popula t ion tot al by
T
y = −Ny−, whe re y− is the ave r age of a sa m p le sele cted equ iprobably

fr om the popula t ion. Wit h −N = 8  and if we choos e a sample size of n = 4  for this illu s tration, the re are 70 pos sib le samples
with 15 pos sib le (non-zero)

T
y = −Ny− value s rang ing from 22 to 58; we see from Table HL26.3 that, for exa mple, fou r of the 70

samples have
T
y = 36.

T
y = −Ny− 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

70 •f(
T
y) 1 0 0 0  0 0 6 0 2 0 3  0  7  0 4 0 6 0 12

Ta ble HL26.3 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

70 •f(
T
y) 0 6  0  4 0 7 0 3  0  2 0 6  0  0 0 0 0 1

f(
T
y)

f(
T
y)

0.01 43 0.0857 0.0286 0.0429 0.1 0.0571 0.0857 0.1714

0.0857 0.0571 0.1 0.0429 0.0286 0.0857 0.01 43

To assis t re ade rs who wis h to unde rst and mo re fully
the probabilis ti c backg rou nd of this illu s tration, Table
HL26.3 giv es bot h the (neat e r) int ege r value s of 70 •

f(
T
y) and the cor responding approxi mat e (n on-zero)

de cim al value s of f(
T
y); it also inclu des the 22 int e-

ge rs (li ke 23, for ins tanc e) bet ween 22 and 58 that are
not possib le value s of

T
y and so hav e zero f(

T
y) value s.

A his t ogr am of the Table HL26.3 probability fun ction is giv en ove r leaf on pag e HL26.2 at the upper left; its not able feature s
are:
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* it has two ver tical axi s scales – the int ege r 70 •f(
T
y) value s on the left, the decim al f(

T
y) value s on the rig ht;

* it cou ld be mis taken for a bar-graph on accou nt of the (rela t ive ly) num erous gaps bet ween bars – the 22 zero value s of f(
T
y).

On the rig ht is the origi nal versi on of the his t ogr am , where a careles sly-chosen bar widt h (too sma l l) ma kes it an actual bar graph;
it s title seems to be conf usi ng the sa m p le tot al ny−, wit h −Ny−, the es tim ate of the popu lation tot al (d e not e d ‘t’ in the x-axi s la bel).
Graphi c a l ma lfe asanc e li ke this is not help f ul to the image of statis ti cia ns as pur vey ors of impor tant and usef ul infor mation.
[The sa m p ling dis tribution of an estim ato r (li ke Y

−
, the random variable repre senting the sample ave r age y− un d er equ iprobable selecting, as an

estim ato r of the popula t ion ave r age Y
−−) is the dist rib u tio n of Y

−
ov er the set of all pos sib le samples of a giv en size from the popula t ion; in the

il lust r ation, this set cont ains 70 samples, wit h tot als rangi ng from 11 to 29 in value. The sample tot al is usually not an estim ato r of interest.]
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2. Histo grams for Dat a

The fol low ing (hy pot heti c a l) data refer to wat e r cons ump tion (in mil lio ns of lit res) in a
sm all city on n =100 con secutiv e days ; two nume rical data sum marie s are giv en at the rig ht.
The dat a ordered from sma l lest to large s t are shown at the rig ht; this is sim etimes (unhelp f ully) refer red to as an ‘or der statist ic.’

................................DAT A SET................................

25 32 28 26 30 21 36 27 32 32
33 23 31 29 33 31 29 33 28 31
27 29 29 33 27 28 32 23 30 25
29 32 21 24 30 31 28 32 31 34
31 26 30 30 34 26 26 29 32 22

24 31 28 32 28 37 30 35 27 33
28 30 33 30 31 30 32 28 31 28
29 26 32 24 29 32 30 22 34 26
32 27 27 34 29 31 33 39 30 33
30 28 31 30 37 31 25 32 33 28

..........................ORDERED DAT A SET.........................

21 21 22 22 23 23 24 24 24 25
25 25 26 26 26 26 26 26 27 27
27 27 27 27 28 28 28 28 28 28
28 28 28 28 28 29 29 29 29 29
29 29 29 29 30 30 30 30 30 30

30 30 30 30 30 30 30 31 31 31
31 31 31 31 31 31 31 31 31 32
32 32 32 32 32 32 32 32 32 32
32 32 33 33 33 33 33 33 33 33
33 34 34 34 34 35 36 37 37 39

Σ
j =1

n
yj = 2,961 , Σ

j =1

n
yj

2 = 88,883

To con str uct an (infor mative) his t ogr am of thes e data, we make the fol low ing choic es, li kely wit h on e or more recon sid eration s
(a n d refin ements) bei ng ne e ded to achieve graphical exc ellenc e.

• Nu mber of bars and bar width: the dat a set con tains 100 obs ervation s with a rang e of 39 − 21 = 18 units; a choic e of 3
un its for bar widt h sh oul d yi eld a his t ogr am with 5 to 10 bars wit h frequ encie s that are gen erally not too sma l l.

• Interval end points: we choos e to star t the bars/in ter vals at 20 (an apppro priat e ‘r oun d num-
ber’ here) , althou gh 21 (the sma l lest obs ervation) is als o a pos sib le choic e (s ee pag e HL26.4).

With int ege r data value s and int ege r in ter val end-poin t s , we choos e the clo sed/open
in ter val conve n tio n at the rig ht.

• Bar height calcul ation: the calcula t ion s are shown in Table
HL26.4 at the rig ht.
++ The frequ enc y (the number of obs ervation s) for each in-

ter val is fou nd by wor king throu gh the ordered dat a set.

++ Each pro por tio n is fou nd by div iding its frequ enc y by
the number of obs ervation s in the data set, here 100.

++ Each bar height is fou nd by div iding its pro por tio n by
it s widt h – this calcula t ion accom modat es the les s co m-
mon his t ogr ams whose bars are not all the same widt h.

The two rig htmos t colu mns of Table HL26.4 show the use
of percent age s rather than pro por tio ns; the for mer may
be more appro riat e fo r so m e his t ogr am us er groups.

Ta ble HL26.4 Bar Bar
Interval Frequ ency Proportion Height Per c e nt Height

[20 -23) 4 0.0 4 0.01 3
.

4 1.3
.

[23 -26) 8 0.08 0.026
.

8 2.6
.

[26 -29) 23 0.23 0.076
.

23 7.6
.

[29 -32) 34 0.34 0.113
.

34 11. 3
.

[32 -35) 26 0.26 0.086
.

26 8.6
.

[35 -38) 4  0.0 4 0.01 3
.

4 1.3
.

[38 -41) 1 0.01 0.003
.

1 0.3
.

100 1.00 100

[ sig n ifie s a clo sed int e rval;
i. e., endpoin t is included .

) sig n ifie s an open int e rval;
i. e., endpoin t is excluded .

Bar width/
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GRAPHICAL ATTR IBUTES: Histo grams and Bar-Gr aphs – How to Construct ... Them (continue d 1)

The his t ogr am re sul t i ng from the choic es des cribed on the lowe r half of the facing pag e HL26.2 for the wat e r cons ump tion
data is shown at the left bel ow; for int e rest in this Highlig ht #26, the his t ogr ams for two othe r choic es of bar widt h (2 and 4
un its ins tea d of 3) are shown at the rig ht bel ow. To illust r ate Table HL26.4, thes e thre e his t ogr ams hav e (o n thei r le ft and rig ht)
both propor tio n and percent age y-axi s scales; in practic e, usually only on e (a ppropriat ely-chosen) scale wou ld be shown. To
assis t the use r, thes e his t ogr ams show bar frequ encie s at the tops of the bars.
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The left-hand his t ogr am abov e sh ows a rou ghly sym-
metr ical dist rib u tio n of daily wat e r cons ump tion; a proba-
bility model for this dis tributio n sh ape cou ld be a nor mal
dist rib u tio n (d iscus s ed in Par t 5 of the STAT 220 Course
Ma ter ials) . The other two his t ogr ams war n of dange rs as-
soci a ted with an inap pro priat e choic e of bar widt h.

−− Too narrow a bar widt h risk s sh owing (li kely incon se-
qu entia l) aber ration s in dis tributio n sh ape res ulting from
er rati c sm all frequ encie s – the bar wit h frequ enc y 7 at
22-24 at the upper rig ht may be this phen omen on.

−− Too wide a bar widt h risk s disto rting (e.g., ove r-sim p li-
fying) the dis tributio n sh ape – the decrea s ed sym met ry
in the diag ram at the rig ht (with only five bars of widt h
4) may be this phen omen on.

The three diagr ams bel ow il-
lu s trate terminology at the rig ht
so m etim e s us eful for des cribing
notable feature s of a
his t ogr am’s profile;
we say the middle
dist rib u tio n is
‘unimodal,’ the
right-hand one
is ‘bimo dal.’
[Dist rib u tio ns
and their
fe ature s
are seen more
re adily from a
his t ogr am than
fr om a table.]
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AS -- axi s of sym met ry
G -- gap
H -- hole
O -- outli er or ext rem e value
P -- peak (or mode)
S -- spi ke
T -- troug h (o r pi t)
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The dis tin ction bet ween uni- and bim odal dist rib u tio ns may be useful in, for exa mple, a
ma n ufactur ing con tex t. If the same component is made on two different machin es and a
sample of components from the two machin es shows a bimodal dist rib u tio n fo r (s ay) a crit-
ical dimensi on, it may mean that the machin es need to be adj ust e d to make their aver age
fo r this dim e nsi on the same. More gen erally, a bim odal his t ogr am sugg ests that the data
co m e fr om (two) dis tin ct groups of items that it may be useful to identify.

The ordered dat a set (of 66 proficie n cy sco res) at the rig ht, from que s tion A2 – 1 on STAT
220 Assig nment 2, wit h a bar widt h of 50 yields a unimodal his t ogr am when star ted at
300, a bimodal his t ogr am when star ted at the sma l lest obs ervation of 345. This rem inds
us why the choic es ma de before con str ucting a his t ogr am ne e d care and pos sib le recon sid-
eration (st atis ti c a l ex per ienc e is als o help f ul).

345 354 384 395 402 406

41 7 41 7 420 431 439 439

444 446 461 464 468 468

468 472 475 479 486 490

490 490 494 494 505 505

505 515 516 523 523 523

523 527 530 541 545 549

549 556 560 563 574 574

575 578 582 585 585 585

593 596 603 60 4 60 4 607

611 624 629 629 691 730

Fo r the (in tege r) wat e r cons ump tion dat a,
the three his t ogr ams ove r leaf on pag e HL26.3
all star t at 20, a ‘r oun d number’ just bel ow the
sm allest obs ervation of 21 mil lio n li tre s. At
the rig ht are two sma l ler versi ons of the left-
hand one of the three his t ogr ams (with a bar
widt h of 3) – thes e two illust r ate the effect of
choic e of starting poi nt for a his t ogr am:

• in the left-hand his t ogr am , the starting
poin t is the sma l lest obs ervation of 21
millio n li tre s;

• the rig ht-hand his t ogr am st arts at 20½
millio n li tre s – the half-in tege r choic e he re
av oid s the need for the clo sed/open int e rval
conv entio n in the box at the lowe r right of pag e HL26.2.

The two his t ogr ams hav e ve ry sim ilar bar frequ encie s (e xcept that the re is one fewer bar in
the his t ogr am on the left); bot h also show dis tributio ns gen erally sim ilar to that of the left-
hand his t ogr am on pag e HL26.3. Thu s , unli ke the proficie n cy sco res above, the his t o-
gr am sh ape for thes e wa ter con sump tion dat a is insensit ive to choic e of starting poi nt.

The (lowe r) his t ogr am at the rig ht illust r ates different bar widths – the bar of widt h 6 on
the left replaces two bars of widt h 3 in the his t ogr am abov e it and, sim ilarly, a bar of widt h 9
on the rig ht replaces three bars of widt h 3 above it; the frequ encie s fo r thes e wide r bars are
(o f course) the total of the frequ encie s of the narrowe r bars they replace. Likew ise, their ar -
ea s are (of cou rse) the same as the total are as of the bars they replace. Different bar widt hs
in this his t ogr am are not ap pro priat e – they dis t ort its shape. Howeve r, the re are cont ext s
where different bar widt hs in a his t ogr am are essentia l fo r gr aphical exc ellenc e or are unavo idable
fo r the dat a as availa ble; exa mples are que s tion s A2 – 3 and A2 – 4 in STAT 220 Assig nment 2 – the
fo rme r also raises the (un ap pealing) option s fo r dealing wit h an open int e rval.
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The two his t ogr ams at the rig ht in-
volve a dat a set of 100 mea s urements of
the mass of the U.S. ten -gr am st andard
NB10 – the value s are mic r ogr ams (µg)
below ten grams (mo re details are giv en
on pag e HL2.1 in Statis ti c a l Highlig ht #2).
The his t ogr ams hav e bar widt hs of 2 µg
(u pper versi on) and 2½ µg (lowe r ve rsi on) ;
the for mer sugge s t s six ou tli ers in the data
set, the latt e r sugg ests only three – thei r
bars are sha de d with ver tical lin es in-
st ea d of dots. While unequ ivocal iden-
tific ation of ‘o utlie rs’ in a dat a set can be
diffic ult, the differenc e in the matt e r of
ou tli ers between the two versi ons is an-
ot he r in stanc e of the hazards of his t o-
gr am cons tructio n, alt hou gh a bar widt h of
2½ µg is a cur iou s choic e fo r this dat a set,
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GRAPHICAL ATTR IBUTES: Histo grams and Bar-Gr aphs – How to Construct ... Them (continue d 2)

and it necessit ates a clo sed/open int e rval conve n tio n ; the upper NB10 his t ogr am av oid s this by its half-in tege r st arting poi nt, in
the same way that the rig ht-hand sma l ler wat e r cons ump tion histogr am on the upper half of the facing pag e HL26.4 does.

The eig ht dat a his t ogr ams on pag es HL26.3 and HL26.4 show that the re are dependen cies among the choic es (li sted on the
up per half of pag e HL26.1) to be made as the basis for con str ucting a his t ogr am of a par ticular dat a set.

• Obviously, the number of bars and the bar widt h are dependent – choic es he re str ive to balanc e re asonable bar frequ encie s
with bars of such a widt h that the finish ed his t ogr am properly conve ys the data dis tributio n.

• Less obviously, bar widt h, starting value and dealing wit h obs ervation s on bar edge s/in ter val bou ndaries are als o dependent
– three option s fo r the starting value:

−− a ‘roun d number’ just bel ow the start of the (ma in group of) bars,

−− the sma l lest obs ervation in the data set,

−− a starting poi nt just bel ow the sma l lest obs ervation but with one more decim al place than the data,

affe ct bar widt h and whether a clo sed/open int e rval conve n tio n is needed .

Dependencie s li ke thes e ma ke the task of achievi ng graphical exc ellenc e in a histogr am us u ally an one rous (and iterative)
proces s. Surprisingly for a statis ti c a l tool as com mon and as useful as his t ogr ams, (the usually brief) discus sio n in introducto ry
text s may be mar red by statements like ... choose any con ven ien t number of inter vals but always choose inter vals of equ al
width; the ter m ‘relative frequ ency’, an obs cure and unnecessar y duplication of ‘pro por tio n,’ may als o be use d.

The empha sis of the for geoing dis cus sio n is histogr am dis tribution, but a his t ogr am conv eys other useful infor mation abou t
a dat a set, mos t obviously about its att rib u t e value s fo r location and sprea d; the actual value s , calcula ted from the two data sum -
maries at the rig ht just above the ordered dat a set on pag e HL26.2, are an ave r age of 29.61, a media n of 30 and a (data) standard
devi a t io n of 3.4928 mil lio n li tre s. Looking at the upper left-hand wat e r cons ump tion histogr am on pag e HL26.3, we see that :

* the aver age daily wat e r cons ump tion shoul d be arou nd the middle of the tallest cent r al bar of a rou ghly sym met rical dist ri-
butio n – about 30½ mil lio n li tre s ,

* the medi an sh oul d also be about 30½ mil lio n li tre s , cl ose to the ave r age of a rou ghly symmetrica l dist rib u tio n,

* fo r re asons dis cus s ed in Fig ure s 5. 2 and 5.3 in Par t 5 of the STAT 220 Course Mat e ria ls (the so-called 68-95 -99.7 rule for the
no rma l dist rib u tio n), the sta n dar d devi ation sh oul d be arou nd one -si xth of the his t ogr am rang e of 21, about 3½ mil lio n li tre s.

Thes e his t ogr am value s are clo se enoug h to the actual value s to be useful – the standard dev iation agreement is for tuitously clo se.

A his t ogr am typi c a l ly inv olves compromises associat e d with the choic es ma de for its con str uction – for exa mple, bar frequ en-
cie s vary among the three wat e r cons ump tion histogr ams wit h bar widt h 3 on pag es HL26.3 and HL26.4; for this rea son, we
sh oul d av oid trying to refi ne the approxi mat e data -set att rib u t e value s by, for ins tanc e, arguing that, in agg regat e, the frequ encie s
of the three bars to the left of the tallest bar on pag e HL26.3 are somewhat higher than those of the three bars to its rig ht, so
the ave r age shoul d be a bit less than 30½; that this hap pens to be the case here is, aga in, for tuitous.

Approxi mat e data -set att rib u t e value s fr om a his t ogr am can be (adve rsely) affected by a clo sed/open int e rval conve n tio n ;
this effect cou ld be manage d by changi ng the conve n tio n to half the value s on an int e rval bou ndary bei ng move d up and
half mov ed dow n, but this has the (mildly-dis con cer ting) ef fect of mak ing non -in tege r bar frequ encie s possib le.

The effect of dis tributio n shape on the rela t ion s hips among value s of the ave r age, media n and mode are pursued in Section 8 of
Figure 4.1 of the STAT 220 Course Mat e ria ls.

3. Using Bar-grap hs for
Comparisons and Trends

In con trast to the preoccup ation
of histogr ams wit h dis tribution, bar-
gr aphs often vis u ali ze comparisons
or trends; the exa mple at the rig ht
and those on pag es HL26.6 to HL26.8
are taken from the newsp aper arti-
cle referenc e d at the upper rig ht of
each display. [The rea de r may find
it of int e rest to assess the degree to
which each display meets the crite-
ria for graphical exc ellenc e, as lis ted
at the bottom of pag e HL23.2 in
St atis ti c a l Highlig ht #23, alt hou gh
conflicts bet ween theor y and prac-
ti ce may arise from requi ring ... th e

EM9610

Ra c e by race
Pris on admissio ns per 100,000 members of racia l gr oup.

....................................................................................................................................................................................................................................................................................................................................................................................................................................................
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Arab
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Asia n
Sour ce: Minis try of the Solicit or-Gen era l and Cor rec tional Ser vices
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Br itish ele c tion
re sults
Vo ting for seats in the Hou se of
Common s; 651 seats at stake.
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Mi nor par tie s not inclu ded
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Li fe below the poverty line
The gen eral decli ne in incomes bet ween
1990 and 1995 res ult e d in an inc rea s e
in the incid e n ce of low income.

Econ omic
fa mily below
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indivi du a ls
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While the number of all famili es inc rea s ed
6% dur ing 1990 -1995, the number of low-
in come famili es inc rea s ed 32%. In 1995,
12 % of husban-and -wife famili es were
below the pov erty lin e, up 9% ove r 1990.
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EM9514

Me asuring poverty
Pe rc ent age of famili es that fall
below the new, ‘market baske t’
thre sh olds.

NFLD. 23.4%

B.C. 20%

N.S. 16.1%

PEI 14.6%

SASK. 13.9%

N.B. 13.8%

MAN. 13%

QUE. 11 .9%

ALTA. 11 .9%

ONT. 11%
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HOW MARRIED WOMEN ARE HURT
Propor tio n of Cana da’s 9 mil lio n women who have eve r been
marrie d or liv ed com mon -law, who repor ted assau lt by a par tner
(18 years and ove r)

Sour ce: Statis tics Canada

To tal viole n ce* 29%

Push ed, grabbed, shove d 25%

Threatene d 19 %

Sla pped 15 %

Threw something 11 %

Kick ed, bit, hit 11 %

Be aten up 9%

Sexu ally assau lted 8%

Choke d 7%

Hit wit h so m ething 6%

Us ed gun or knife 5%

*Figure s do not add to 100% becau se of mul t i p le respons es

EM9357

le ast ink in the smalles t sp ace.]

The bar-graphs reprodu c e d on
page s HL26.5 to HL26.8 are not able
fo r thre e re asons.

• The wid e variety of con tex ts in
which they are use d.

• The rem inde r that or ien t ation of
bars (of eit her bar-graphs or his-
togr ams) can be varie d (u sually as
ve rti c a l or hor izont al) to suit their
cont ext.

−− As wit h st emplo t s , back-to-back
his t ogr ams or bar-graphs (us u ally
with hor izont al bars) can be use-
ful to aid comparisons.

• Appro priat e la b elling of a display
is essentia l fo r achiev ing graphical
excellenc e.

4. Augmenting Bar Information
fo r Histog rams and Bar-grag hs

The lowe r right display on the
faci ng pag e HL26.7 from the news -
paper article EM0 422 il lust r ates usi ng
different (two, in this inst anc e) sha d-
ing patt e rns wit hin bars to provi de
addition a l infor mation to the vie wer.
The same idea (with five patt e rns) is
us ed in the display ove r leaf on pag e
HL26.8. In its origi nal versi on, this
display use d fiv e soli d colour s rather
than (black and white) sha ding to
sh ow bar sub -catego rie s; the tex t of
the article EM0216 , which accompa-
nied the display of primary int e rest
he re, is inclu ded in this Highlig ht #26
to allow a rea de r to assess the degree
to whi c h the two components in combi-
nation com m mun i c ate more effective ly
than eit her wou ld do on its own.

• Li ke com ments on
the ove r leaf sid e

(page HL23.2) of
St atis ti c a l High-
lig ht #23, the use-
ful addit ion a l bar
infor mation in the
fiv e subdiv isi ons has
the disadvant age for
the vie wer of mak-
ing more diffic ult
co mparisons of bar
sub-catego rie s be -
caus e thei r bases
are no longe r alig -
ne d ho rizon tally.

−− Althou gh it does
not affect mat e ri-
ally the illust r ative
us e of the bar-graph
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GRAPHICAL ATTR IBUTES: Histo grams and Bar-Gr aphs – How to Construct ... Them (continue d 3)

Ch rysler’s Can adian plant s
top others in qual ity
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Ranking of pla n t s by number
of dem erit poi nts (lowe s t is best)

Br amalea, Ont. 13.1

Br amp t o n, Ont. 14.8

Windsor miniva n, Ont. 15.2

St. Louis van, Missouri 16.8

Pillette van, Windsor, Ont. 17.0

Kenosh a 2, Wisconsin 18.6

St erl ing Heights, Michigan 18.8

Kenosh a 1, Wisconsin 19 .1

St. Louis ca, Missouri 20.0

Ne war k, Delawar e 20.6

Belveder e, Illinois 20.6

To ledo, Ohio 20.6

Wa rren, Michigan 21.6

Jefferson Ave nue , Detro it 22.1
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Rate s of colon and bre ast cancer are higher in eastern
cities wher e ac id haze is wide spr ead
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Participation rat e, 18-21 age cohort and highest 4-year age cohort, 2001
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EM0422

fr om the article EM0216 in this Highlig ht
#26, it is of int e rest to recon cile the dis-
ag reement of the article’s tit le wit h the bar-
gr aph. For exa mple, the first box of the le-
ge n d (the lig htest ver tical-lin e bar sha ding)
is con sis tent in that this sha ding seems to
occupy half of each bar’s height, but the other
sh ading patt e rns seem more in agreement wit h the article tit le (and con tent) if the order of the last fou r le g end label s is rev ersed .

−− Including the ‘Tot al permit s is s ued’ cat egor y in the lege n d and bar-graph may not be graphical exc ellenc e becaus e:

it is a cat egor y subsid iary to the topi c of the article EM0216 and may dis tract the rea de r,
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the sa m e infor mation is provi ded by the rem ain d er of each bar and wit h ea sie r co mparisons becau se the lowe r ends of the
bars are alig ned hor izont ally. [The (unne c essar y) ‘To tal per mit s is s ued’ cat egor y take s up about half of the display’s space.]

EM0216 : The Kit che ner-Wa ter l oo Recor d , Ap ril 8, 2002, page B3

Detache d hom es dominat e
Ca mbr idge hou sing mar ket

CAMBRIDGE

BY ROSE SIMONE

RECORD STAFF

Single det ache d homes are stil l dominating
the hou sing marke t in Cambr idge, ac-

co r ding to the city’s annual hou sing repor t
rele ase d this week.

The repor t, wit h numbers compi led by the
Cana da Mo rtg age and Hou sing Corporation,
sh ows the upward mov ement in hou se
pric es to an ave r age of $167,000 for a single
detache d home last year, compare d to
$161,000 the previous year.

Bu t ev en wit h that tre n d, 81.6 per cent of
the hou sing built last year built in Cambr idge
we re det ache d homes. People seeme d to pre -
fe r the det ache d home ove r the row hou ses
or the sem i-det ache d un its.

Me a nwhile, les s the one per cent of all
un its built last year were apartments.

St arting in the mid- to lat e-1990s, more
first-tim e buye rs pur c h ase d homes becau se
of the lowe r mo rtg age interest rat es and,
ov er the past two years, many of those buy-
ers were mov ing up into more expensive
homes, the repor t sh ows.

Fewe r homes were sol d in the $130,000
to $149,000 range, but the number of homes
sold in the $220,000 to $249,000 range
mo re than doub led .

Ro ber t Hemple, a Cambr idge planne r who
prep are d the annual hou sing repor t, said onc e
people hav e a dow n paym e n t and can affo r d
to get into the housing marke t, they prefe r
to buy a det ache d hous e.

"They wou ld rat her hav e thei r ow n pi ece
of real estat e."

The main hou sing boom last year cent red
on three are as: Hespler East, the Sha de’s Mil l
neig hbou rhood and sou t h of Mye rs Roa d.

Bu t fo r all the people who stil l can’t afford
to buy becaus e they don’t hav e the dow n pay-
ment, the situation isn’t so gre at.

Fo r them , there was a bit of good news in
that the number of vacant apartments went
up slig htly last year: Cambr idge has had an
ex tremely tig ht marke t fo r re n ters for the
past three to fou r ye ars.

The vacanc y rate for apartments ros e to
1.9 per cent of all units in 2001, whi c h is a
sm all improve ment from the 1.1 per cent va-

canc y rate of the past two years.

Bu t that’s stil l lowe r than the three per cent
vacanc y rate con sid ere d an "id e a l" for the
market.

The problem for people wit h low incomes
wa s that the vacant units were gen erally the
on es wit h the hig her rents, so more vacan -
cie s didn’t make apartments more affordable.

The dem and for two -bedroom apartments
wa s the hig hest and the rents for thos e un its
in cre ase d an ave r age of 3.9 per cent to $666.

A maj or issue for Cambr idge is that fewer
ap artment building s are bei ng built compar-
ed to other cit ies such as Kit chen er, Hem p le
said.

An int e resting tre n d is that new homes
have been goi ng up on sma l ler lots.

In 1966, all of the single-fa m ily units built
ha d fr ont age s greater than 12 met res (39.4
fe et), but in 1996, only 52 per cent of them
ha d fr ont age s of that size of more. That
trend to sma l ler lots con tin ued into 2001.

Even the "est ate lots" bei ng market e d now
are much sma l ler than what people previ-
ou sly thoug ht of as est ates, Hem p le said.

Neve rtheles s, that marke t st r ategy seems to
be wor king and those lots are popular.

Cambr idge cou nci llo rs wil l be dealing wit h
the hou sing repor t at a planning com mitt e e
me eting on Mon d ay.

Re sidential build i ng permits in Cambr idge
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Ma t ters inv olv ing his t ogr ams and bar-graphs are als o il lust r ated in Fig ure s 2. 5c, 2.7b and 3.8 of the STAT 220 Course Mat e ria ls.
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