


UNIVERSITY DURHA.M 

DEPARTMENT 

CENSUS 

WORKING 

JUNE 

THE OF AREAL UNITS 

ON RATIO AND U~\J'£"l,,['I:.JL:J MAPPING 

M. VISVALINGAM 

J DEWDNEY 

authors' 



ii 

tions 

and 

aggrega 9 


ification of 24 


1 


25 


General 2B 

2 



iii 

n the 36 and 

are assembled text. With the 

, which tribution of old 

curves)t the 

ils 

cross-reference various 

X 2 

l 

) 

7 

28, 35 

9 ,21 ,31 

) 

13 ,29 

,10 14, 17, ,21, ,27,2 30,32, 
,36 

14, ,24, 28, ,33 

1 of t lea follows. 

2. devia t 

3, 1 1 level, 


old 


at the 1 X 
 squares 

io map at the X 1 level, squares a deficit of 



iv 

6 map at the 1 1 km level, squares with an excess 

of old 

7 .. map a the 1 X 1 km level squares with a deficit of 

old 

8 .. map X 1 km level, squares with 

9. map at the 1 X km level squares with low 

10 .. map at 2 X km level, squares with 

11. m.ap at the X km level squares with low 

map at the X km level, squares with 

13. map at the 5 km level, squares with low 

14 map the Local 

15 Ratio map at 1 1 km level 

16. Ratio map at the 1 X km level 

17. map at the X 2 km level, 

18 .. Ratio map at the 2 km level 

Ratio map at 5 X km level, 

20 Ratio map at X 5 km levelt 

Areas with 	 or low 

squares with mascul 

squares wi.th low 

squares with 

squares with low 

squares with 

squares with low 

tio map lAAs low 

Lorenz among data units 

at four levels 

23. 	 map at the 1 x 1 km level, the cent of squares 

with 

24 map at the 1 l km level the ten per cent of squares 

with lowest 

level the ten per cent 

26 map at 2 x 2 km level, the ten per cent squares 

with lowest 

the ten per cent of squares27. at the X km 

map at the the per of squares 

with lowest 

28 



V 

2 map IAAs 

lowest 

30. the per cent of 

the tan per cent o:f 

a ten per cent of 

th 

the ten per cent of 

34 the per cent of 

ten per cent 

map and 

mascul ty 

L 

fema 
• males 

5 

2. 

four 

sta 

levels of 

the 

5 

a real e.xtremes 

rat and values 

classified 

aggregation 19 

very 

22 

each tail the a 

extreme cases 

different levels 

in 

22 



Census of counts 

and characteristics, a made available in 

form in order and preserve the identia 

are available at 

levels separate nested hierarchies 

areal units based on administra 

1 .. ) and Data for 

data .. 

of 

areal variables 

i e males 

per household 

effects of spatial 

aggrega 

this paper, 1 measures 

for data are and size 

areal and 

was shown that 

are of as sex 

ratios, refer a wide range 

effect 

the 

The binomial test 

statistic 

be 



-2­

very small ikelihood the extreme 

va terw The data 

a similar spatial 

pa 

sea 

with the 

of 

also 

of 

to 

maps 

exercise 

associated with very small 

a 

thatfr present paper 

data the many 

ta and 

on an areal 

the 

Two main data were tion .. at 

were 

from and 

1 ), the variables extracted for 

Local 

and 

a separate 

to is 1 

t entire land area wi three 



references 

lOO-kilometre aqua are defined 

ar,ea are 16, inhabited squares~ 

inhabited at different levels of areal aggregat 

the latter adds inhabited ones, 

thus the total area aggregated data 

area same as any 

numerous the 

ies 

Lancashire, Sta 

Westmorland Yorkshire contains 

54 rban Districts and 

Rural Districts ~ A 's were divided 

chosen In a few cases, where 

small the 

a of an 

ent was 

for which lM data were used 

is than that area 

In ' ) the area 

Flint 11 

data 

lAA and 

a 

reasons icular it had to contain a 

sufficient number aqua 

to be stat val at the same time 

with respect resources 

In to be an area marked spa of 

males and females chosen 

be assumed with a wide range of 

general 

in short an area 

within the as a 



-4­

kilomet 

spatial 

) and 

the , 783 

area for 

squares) fa resultant 

maps ) differences. deviations 

urban tha all 

small persons discarded 

from ) ios~' hand 

a 

to intermediate 

in type 

the use of data 

for 

sex ilable all 

rather than 

coverage for 

exercise 

all levels of aggrega · that 

were ea 

values 

data 

Areas were At the 

has 

constant 

are same of 

univariate of the data are 1 

for 



Total 

coefficient 

1 

maximum 

number 

uximu.m 
:range 

number 

m~&.les (ratio) 

mimimum 
maxi~ 

range 



As a seems to 

of sex 

area. of was most 

it appear 

in this was 

one-kilometre square data, 

issues under discussion 

decided 

because, an earlier Durham data set 

) t wa most sat 

measure a the and 9 ,. therefore d 

one-kilometre and low mascul 

as identified confidence 

associa 

Before revealed maps, it is 

necessary to recal features sex 

comoos1t is since 

females have males 

and male at every age 

mascul declines find 

the lowest ma associated whose age 

age groups* Both 

age the ion 

tions are sense tha 

one dominant flows. are 

lso the most common that which 

young dominant~ and movement 

In western 

one 

on retirement* The 

influence sex 

morta two sexes and the 

the various age adult 

to have a 

re la fertil 



-7­
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were ted a the four levels areal unit 8-14 ) " 
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recur,. in in 
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Identifies of extreme va on the basis of standard scores 
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genera 1 The tio maps thus 
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the maps .. strict in numbers readers may wi.sh 
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of all cases at the extremes of both for the various 

levels aggregation also 3 .. 4 
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TABLE 3 : SIZE OF AREI\L UNIT AND LOcATION OF EXTREMES OF MASCULINITY 

SIG!!ED Clll-6QUARE (E= 0.485) 

·----­I Exeess 
Population Masculinity tb.les Populatio 

Areal Unit Minimwa base Location (% males) (m-f) Maximum base Location 
'' 

Blackpool c. B Sh1fnal R.D. 
!.M -490.670 151,860 (330 436) 45.659 -13,1~ 200.074 15,869 (377 307) 

5x5 kJn square -408.230 

I 
31,519 330 415 42.812 - 4. 531 622.940 3,971 375 305 

2x2 km square­ -266.314 19,911 334 416 42.720 - 2, 899 1,210.454 1,170 

l 
378 304 

lxl km 8QU8nt -223,532 I 217 329 335 3.610 -257 1,266. 388 1,686 379 305 

MASCULINITY ('\\ MALES) 

X~ 
Excess 

Population males Population 
Areal unit l!in1mum blloe Location value (m-t) Maximum b•se Location 

-
G.range u.o. Shifnal R.D. 

LM 40.155 3,474 (341 47!1) -96.857 -684 54.112 15,869 (377 307) 

Sx5 km square 27.399 866 295 370 ·-154.223 -391 86.047 644 310 475 

2x2 km aqua!"~~ o.ooo (1 to 2) 10 ties - - 100.000 (l to 4) 23 ties 

lld km square 0.000 (l to 2) 64 ties - - 100.000 (l to 5) 152 ties 

__,- Excess 
Maseulinit males 
('\\ males) (m-f) 

54.112 1,305 

68.295 1, 453 

89.830 lt4l0 

91.815 1,410 

2 F.xCEJSS 

x, males 
value (m· f) 

200.074 

··~' J363. 997 465 

-
- -

I .... 
"' ' 
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uneven all data units also Table A large 

data ins a very 1 of the 

total and a small of the data units contains the 

bulk area* .......... _...............,tion However, skewness and kurtosis 

are seen decline aggregation squares, observed 

Clarke and Rhind 11). and the distribut is 

less within·a few data units The of the total 

contained within that lf of the areal units 'the 

lower 1.1 per cent at the 

one-kilometre level cent 2 3 per and 13 6 

per cent for squares, five-kilometre squares and IAA's 

same time. at the upper end of the tion 

size cent the total found in 6 

per cent of the one-kilometre squares a which rises to 

4. per cent 7 per cent and 12 7 per cent two-kilometret 

five-kilometre and LAA units ratio maps are least reliable at 

the finer since of small 

extreme ra 

However, worst occur because one-kilemetre data 

include a tions 

indeed there are 168 squares with person each.. units 

extreme masculini ratios of or lOO per cent., 

in of two or three persons. of 

two and three males were lJI extreme mascul 

'!Y"i>'t"'d"o'ln.ll"it-+ ions would be in 66., and of the data units 

has the effect number and 

such and~ of 

total found in such units 

the of ratios at levels of can to some 

be related While more than per cent of the 
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is 50.77 and 50.51 per for the mud da 

low mascul 
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TABLE NUMBER AND OF DATA 

REGISTERING VERY HIGH OR VERY LOW 1\IIASCULINITY 

ta Units Measure 

Number 

mascul 

% 

low 

Number 

lkm X lkm 

% 

450 

606 

2.71 

.65 

554 

349 

3 

2 10 

2km X 2km 

% ma 

295 

355 

5., 

7.,19 

272 5.51 

4. 

TABLE 7 BOUNDARIES DEMt\RCATING OF EXTREME 

CASES IN FACH OF THE DISTRIBUTION AT 

IFFERENT LEVELS O:F't AGGREGATION 

Measure Areal unit Lower bOUild bound 

lkm X lkm 

2km X: 2km 

5km 5km 

LAA 

l~ 

- 1 

- 4 .. 

1 

~946 

Ratio 

% 

lkm X: lkm 

X 

5km X 5km 

IAA 

000 

46*' 

46 4 

.649 



visual square maps 

s 

IAA data can 

extent areas 

data administrative uni 

Most and exercises* ike 

paper* and seal data units While 

measures take variations in 

such as 

the base 

measure consider 

variations in Since 

areal size of measures$ 

allowance 

their of areas 

3 is 

the the 

be 

without further 

The 

valid as 

IAA•s. Consider the case administra units 1 A and B, with 

identical 

values for 

A is 

twice the size 

sine~ the 

this bias in 

far as visual concerned, the 

demarcation of a a dens·er hue.. A is not 

than as well extension of 

the current 

presented a paper .. 

It appears the , while 

the of ratio ma1asrur~s which are unreliable at 

terms of 

be 

the :more 

derive benefits from would 

the use 



administrative units of 

The associated with the occurrence of 

the one-kilometre data are best solved aggregation within 

search radius$ If the within the 

search radius below a defined 

values should be ss effect .. 

One of the associated with a 

two measures which has been touched on in earlier sections 

of this paper ffi a for the 

extremes in each based maps this 

paper va 

In 

+ 

-

95 per cent 

level for this da set) have been 

the In the case of cut-offs the one-

and two-kilometre square data were selected on the basis of standard 

scores 2 standard deviations for one-kilometre and ::!: 1 .. 25 

standard two-kiloiDB'tre data units Table 6 indicates 

number 	and of data units each extreme class defined 

method., 

As alternative method the two measures at different, 

levels the cent cases the tails of each 

distribution identified and The resultant maps 

addition to the view that the of ratios varies 

with size the areal unit used, illustrates the of a 

class boundaries. While 10 per cent of 

the units the extreme levels of 

cent of the one- and two-kilometre squares included several 

values 1 these the result of chance 

the other even at the five-kilometre level, 

some squares which in the 

value cut-off in the 

decile map The omission 

Island 321) and the 

In the lM map , the omission 

in the smaller resorts and market towns of 

and of even Barrow ) is a serious 
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are 
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areas 
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an automa in the 

obtained 

or 

maps 

.. that areas 
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and much 

similar 

dissimilar of 

the be 

females 
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their areal extent small 

may whereas lAA s may well have 

their male excess within a few one-kilometre squares 

caut should be exercised in spatial 

extent the case of maps based on one­

kilometre squares, to a small 

number of lOO-met squares 

While the used has been tha sex 

reference 1 p 4 to one 

of age 65 years and 

over A these two 

would seem correct) 

that low mascul associated 

a of 

the age those sex reveals 

a pattern areas average very siinilar to thatQf§v'!oAA&v'>;;;;t.;;;ll" 

of low af{ea.ne-ss, on 

the other hand*' is in areas 

g~ Walsall 399 301 and 

low and 

coincide and a towards ial clus 

kind between two or more variables are now 

The are not iar 

to the present a 

levels maps for lM 

show units their 

values and this manifest 

itself maps which the 

extreme classes extent a in the 

maps and per cent of LAA s at each 

extreme is when data 

used refer smaller 1 and as 

Parishes or Enumeration Distric that the 

results two research workers different sized areal 
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units are compara if 	 are but may 

data 

thods re ilable 

l 1 

ta 

.. ,...~~.- .. ~- ...... , Visva 

and 

imitation class 

compare and eva 	 te 

and 

are 

between the 

confirmed 

te 

the lAA da 

refer area date 



the spatial extent of low 

m a ava"""""'-"'"'~.IL 

comparison 

t can read ted 

that maps same areas, or 

a different census dates, would difficult to if the level 

of aggrega varied. 

The more 

of . 84 

arbitrary. ssociated level of confidence, the 

extreme 

ts broad areas 

low mascul 

other hand extensive 

evalua.... ,..,.,.IJ .... .dk"""~""" t ions 

maps + 

The reader this paper is 

that systematic detailed and 

C..t'O.f.$.&.&\1\J;l;Q t pat sex ion the 

a deal of data aspect 

exercise, as 

paper s ratio 

and measures levels 

has been on ial 

parameter 

an made in 

reached have much wider 

perusa and iterature 

tools for 

with variable 

denominators occur many 

the exist 

the rat measures, an the 

http:ava"""""'-"'"'~.IL
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the selection of one alternative measure are 

1 to be of general all who use data in a rat form. 

data are not wide variations in 

discussed no means 

data. 

the of ra to 

Multivariate excercises ratio variables and there 

discussion suitable transformations 

and (see Evans 5 Catterall and uu~u~, 1 The 

authors are of tbe that of are 

even more crucial and fundamenta sea Current 

over-s .......... ,... ........""' 

measure 

research on indicates tha , while ra measures se·em 

different social and 

appears in a 

of the linear and nature of such relat .... """'·""''""'"'" ..... v­

in the case bivariate data~ maps have been used 

in to illustra the ies between ratio and 

must tha tions this 

work ea concerns .. 
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No, of units = of total units = 14. 
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tota units 
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* squares with masc:ui"1llt1 
No~ 34 total 



map at the 2. :x 2 km level s.quare.s with 

* squares with masc;u.;t.l.Dll. 
No of = total units = 7. 



~ 18 	 Ratio map at the 2 km level squares 
low mascul 
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of units = 200 total units 4 
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of total units 14 .. 
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io map 
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squares with 
No.. units of total units 
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2 km level the ten per 
lowest 

44$ 
of total un.its = 10 
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No of units 
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