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each match in such a way that each club plays either two
matches at home or two away in succession, but this oceurs
not more than once for any club m the whole competition.

Table III., indicating the result for eight clubs, and
Table IV., indicating the general result, the number of clubs
being 2n, will help to make this clear.

Tasre III.

SceeME of Matches between Eight Competitors.

First Second Third Fourth Fifth Sixth Seventh
Round. Round. Round. Round. Round. Round. Round.

2 Tn 3s 1n 4, 2y 5a 3p 6s 4n 7a 5n 1, 6n
8y 6, 4y Ta 5p 1 6p 2, Th 3 1y 4 2h 5a
4, 5y 55 6p 6s Tn 1 7a 1p 13 2 2; 3n 8y 4p -

1y 8 8h 2, 3p 8, l 8y 4, 5p 8, 8 6a Tn 8

Tasne IV.
SceEME of Matches between 217 Competitors.

Fira, Second Third Fourth _ (2n—~1)th

Round. Round. Round Round. Round.
1, 2ng My 2a 8y 21, 2y 4a .. (2n—1)y 20,
2a (270—1)11 3a 1n 4, 2p 54 3n .o 1 (2n-2)y
3y (2n—2)a| 4n (22—1)a| 5n 1a 6n 2 . 2, (2n—8),
4 (21 —8)p| Bs (27 —2)y[ 65 (22—1)n| Ta In . 3a (211 —4);
n @41)  |n+1)@n+2)|n+2)(n-+s) (n+3)(n+4)l U O )

Art. L.—A4 Comparison of the Age-distribution of the Popu-
lations of the Four Chief Provincial Districts of New
Zealand.

By H. W. Smear, M.A., Professor of Mathematics, Auck-
land University College.

[Read before the Auckland Institute, 6th July, 1903.]
Plates XLIL-XLIV.
TaE census returns of New Zealand give the distribution of
the populations of the several provincial distriets into the
usual quinquennial age-periods. But the numbers only in
each age-period are given. For the purpose of comparing the
age-distributions of the populations of the provineial districts
these numbers are directly of little service. It is first neces-
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gary to convert them into percentages. This I have done,
and the result is exhibited in Table I., which gives, for each
of the four chief provincial districts and for each age-period,
the percentage of the whole population of the district included
in the several age-periods. The like results- for the whole
colony are also added.

Tasue I.

PERCENTAGES of Population of New Zealand and Four Chief Provinces
in Quinquennial Age-periods.

Percentages.
Ages.
Auckland. |Wellington. | New Zealand. Canterbury.| Otago. .
0-5 11-64 11-67 11-28 10 54 10-44
5-10 11-03 11-26 1115 10-88 1088
10-15 10°90 10 64 11-09 11-39 1098
15-20 10-58 10-56 1101 11°76 11-31
20-25 10 35 11-34 1081 10-87 10-84
25-30 9:02 939 889 8:58 878
30-35 7-58 786 7-38 7-08 7-30
T 85-40 6-02 651 588 - 567 551
4045 591 531 500 | 495 | 478
45-50 429 4:38 424 434 429
50-56 3:49 344 350 371 3 62
55-60 306 2:59 304 ) 324 3:33
60-65 259 206 268 291 311
65-70 2:09 142, 209 2:08 2 46
70-75 114 076 111 115 1:30
75-80 0-57 039 051 051 056
80 and over 039 025 0-34 033 037

This table is illustrated graphically in Plate XLII.

While the age-distribution in the provincial districts re-
semble one another and that-for the colony far more nearly
than they resemble that of most other countries, still°they
have differences which are of interest.

In some ways these differences are more clearly exhibited
by considering the excess or defect, as compared with the
whole colony, of the percentages in the several age-periods for
the several provincial districts. These excesses and defects
are exhibited in Table IL in the form of percentages.- The
table gives, for each district and each age-period, the.per-
centage of excess or defect of the number of people; actually
included in the age-period, over or below what the number
would be if the same: total: population of the district had the
same age-distribution as the colony as a whole. N
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Tasre IIL.

PeRCENTAGES of Proportional Excess, relative to the Whole Colony, of
the Population of the Four Chief Provinces of New Zealand in
the Quinquenmal Age-periods.

Percentages.
, Ages.
Auckland. ‘Wellington. Canterbury. Otago.

0-5 + 32 + 35 - 66 - T4
5-10 - 11 + 10 — 24 - 24
10-15 - 17 - 41 + 27 - 10
15-20 - 39 - 41 +68 + 27
2025 - 43 + 49 + 06 + 03
25-30 + 15 + 56 -85 - 12
30-35 + 20 + 656 — 41 - 11
35-40 + 24 +107 —36 — 63
40-45 + 42 + 62 —-10 - 44
45-50 + 12 + 33 +24 + 12
50-55 0-0 - 17 +60 + 34
55-60 + 01 — 148 + 66 + 95
60-65 - 34 -9231 +86 + 160
65-70 00 — 321 00 + 177
70-75 + 27 —-815 + 36 + 171
75-80 + 118 — 235 00 + 98
80 and over + 147 — 265 - 30 + 88

The first noteworthy feature 1s the excess of young children,
or those in the age-period 0-5, in the northern districts, and
the defect of the same in the southern districts. The percent-
age of excess in Auckland is 3-2, and in Wellington 8'5, while
in Canterbury the deficiency is 66, and in Otago 7-4.

Wellington alone has an excess in the age-period 5-10, but
there is not nearly so great a difference between the several
districts in this age-period as in the previous one.

Both the northern distriets are deficient in both the age-
periods 10-15 and 15-20, more particularly Wellington, which
has a deficiency of 4'1 per cent. in both periods, while Canter-
bury has a considerable excess in the age-period 15-20,
amounting to 6'8 per cent.

The southern districts have but a slight excess in the
next age-period, 20-25, while that of Wellington amounts to
49 per cent., Auckland having a deficiency of 4'3 per cent.

For the next five age-periods, including the ages 25-50,
both the northern districts have an excess, which is specially
marked in the case of Wellington, amounting to no less than
10-7 per cent. for-the age-period 35-40, and over 6 per cent.




Seaar.—Comparison of Age-distribution of Population. 507

for each of the periods 30-35 and 40-45. The southern dis-
tricts, on the other hand, have both a deficiency in each of
the first four of these age-periods, amounting to as much as
63 per cent. in the case of Otago for the age-period 35-40. In

the fifth age-period the southern districts have, however, each-

an excess, as well as the northern, indicating & deficiency in
the smaller provincial districts which are not considered in
this paper.

From the age-period 50-55 and onwards the excesses in
the southern districts are most marked, but especially in the
case of Otago, amounting in this latter case to as much as
16 per cent. for the age-period 60-65, and over 17 per cent. for
both the periods 65-70 and 70-75. The deficiency in the case
of Wellington is even more marked, amounting to 231 per
cent. for the age-period 60-65, 32'1 per cent. for the age-period
65-70, 815 per cent. for the age-period 70-75, 23'5 per cent.
for the age-period 75-80, and 266 per cent. for the period 80
and over. This deficiency in the aged 1 Wellington is one of
the most noteworthy features that these tables exhibit, and
the contrast with Otago is certainly remarkable. But Wel-
lington is the more recently settled district, and we may ex-
pect the same rule to hold with respect to a district as with
respect to a colony as a whole—that the more recent is the
settlement the smailer is the proportion of the aged.

In these later age-periods Auckland approximates fairly
closely on the whole to the average for the whole colony, ex-
cept in the last two periods of all—namely, those of 75-80
years and 80 years and over; and in these periods that dis-

trict has a greater excess than any of the other distriets,

amounting to 118 per cent. for the first of the periods and
147 per cent. for the other, as against Otago’s 9-8 per cent.
and 88 per cent. respectively, which are the only other ex-
. cesses in these age-periods, but are themselves considerable.
Considering the provincial districts separately, we may say
that the chief features of interest with respect to Auckland
are the deficiency of population of the ages 5-25, the excess
of the ages 25-50, and the great excess of the very aged of 75
and over. In the case of Wellington the most noteworthy
features consist of the considerable excess of population of the
ages 20-50 and the great deficiency in population of 50 and
over. Canterbury’s population has less conspicuous features,
the main ones being the considerable deficiency in children of
the ages 0-10 ‘and the excess of population of later middle
age. Otago shares with Canterbury both of these features,
but in addition has a considerable excess of old people of all
ages. , N
Of all these features the most important economically is
the preponderance of population of the most vigorous ages of
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manhood in the northern districts and the deficiency of the
same in the southern. In economic power the population of
Wellington, we may remark in particular, is far more nearly
equal to that of her sister provinces than mere numbers of
population would indicate, and offers a great contrast to Otago
especially, with her deficiency both in children and population
of early and middle manhood. The same contrast exists
to a marked, though not to an equal, extent between the
populations of the two northern districts together as com-
pared with those of the southern districts: the population of
the north excels that of the south beyond the point its mere
excess in numbers might indicate, not only in present eco-
nomic power, but in capacity for future increase.

I have on other occasions pointed out that statistics of
many kinds, applying to different countries or to one country
at different times, cannot be properly compared unless the
differences in age-distribution of the populations be taken into
.account, The same applies to the case of these provincial
districts. It would be absurd, eg., to draw any nference
from a comparison of the death-rates of Wellington and Otago
Districts without first taling into account the great excess of
the aged in the one district and the still greater deficiency of
th'e other. Similarly, birth-rates and statistics of health all
must be specially prepared with a view to allowing for differ-
ences in age-distribution before most comparisons”are any-
thing better than worthless. Thus far we have not taken the
sexes separately into account

The Tables I11. and IV. give results corresponding exactly
to those of I. and II, but for the male population only.

TarLe III.

‘PERCENTAGES of Male Population of New Zealand and Four Chief
Provinces in Quinguennial Age-periods.

Percentages

Ages
Auckland | Wellington. | New Zealand {Canterbury| Otago.
0-5 11-13 11-42 11-00 10°56 10-22
5-10 10'63 10 80 10-74 1088 10-43
10-15 10-44 10-12 10°69 11-44 10-55
15-20 9-97 9:99 10°55 11-40 10-98
20-25 9-83 1090 10-22 10-03 10 22
25-30 8-99 . 9:19 873 814 8:54
30-35 7-66 794 7-32 6-82 6-98
35-40 6-18 680 596 550 5:50
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TasLE III.—continued.
PeRcENTAGES of Male Population, d&e.—continued.

Percentages.
Ages
Auckland. | Wellington.| New Zealand. [Canterbury. .Otago.
40-45 566 571 5:25 510 4:92
45-50 465 4:90 4+63 472 475
50-55 369 3:70 371 3:99 392 .
55-60 3:31 2:85 3:34 349 3-67
60-65 300 2:36 3:12 3:32 >3+60
65-70 241 1:61 250 2:40 . 2-98
70-75 1-82 0-82 1-32 1-29 161
75-80 0:59 0-40 057 054 0-64
80 and over 039 029 085 034 038

This table is illustrated graphically in Plate XLIIL.
TaeLe IV.

PeRCENTAGES of Proportional Excess, relative to the Whole Colony,
of the Male Population of the Four Chief Provinces of New Zea-
land in-the Quinquennial Age-periods.

Percentages
Ages.
Auckland. ‘Wellington. Canterbury. Otago.
0-5 + 12 + 38 —40 —- 71
5-10 - 10 + 06 +1:3 —2:9
10-15 — 93 —~ 53 +7:0 - 13
15-20 — 55 - 58 +81 4441
20-25 - 38 +-67 - -19 00- -
25-30 + 30 + 53 —68 , —22
30-35 + 46 + 46 —68 -~ 49
35-40 + 87 +14:1 -7 - 77
40-45 + 78 + 88 —29 - | -—63 -
45-50 + 04 + 58 +19 +12:6
50-55 - 05 - 08 475 + 57
55-60 - 09 — 147 +45 + 99
60-65 — 38 - —244 |- 464 - +154--
65-70 - 36 —856 —40 +192
70-75 00 —379 —-2:3 +922:0
75-80 + 85 —-998 —58 +123
80 and over +114- |- -172 |- -29 | - +-86-.

These tables show that the same differences exist -in- the
main between-the male populations of the several-districts as
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between the general populations, but are, as a rule, more
marked.

The excess of population of the age of young manhood and
middle age in the northern districts is much greater than for
the general population, as is also the corresponding deficiency
in the southern districts, which increases the force of the
remark made above as to the greater economic potentialities
of the population of the north.

The excess in Auckland of male population of old age is
much less than for both sexes combined, and the deficiency in
the Wellington District is substantially greater, so that in
both districts females form a greater percentage of the popula-
tion of old age than of the whole.

Canterbury has a deficiency in males of 65 and over,
although taking both sexes together her population approxi-
mates to the average.

In Otago the excess of old men 18 rather more marked
than the excess of old people generally.

Tables V. and VI. deal similarly with the female popula-
tion. '

TasLe V.

"PrRrCENTAGES of Female Population of New Zealand and Four Chief
Provinces in Quinquennial Age periods.

Percentages.

Ages.
Auckland | Wellington.| New Zealand. |Canterbury. Otago.
0-5 12-11 1195 11:60 1053 10-68
5~10 11-47 11-77 11-57 10-88 11-38
10-15 11-41 11-21 11-50 11-33 1145
15-20 11-26 11-20 11 56 12-14 11-66
20-25 | 1093 11-82 11444 1174 11-66
25-30 9:06 9-62 9-07 9:03 9:05
30-35 7-39 777 744 735, 7:65
35-40 584 619 579 5:84 -5°57
40-45 477 4-87 " 478 4-79 461
45-50 388 3:81 3-82 394 3-80
50-55 327 3:16 327 3-42 329
55-60 278 2-30 2:72 2:97 2:96
60-65 2:12 -1-78 219 2:48 2:56
65-70 1-74 1-21 1-64 174 1-89
70-75 095 0-69 0-88 099 096
75-80 0-54 038 046 047 0-47
80 and over 0-40 0-22 . “0'32 0:32 0:35

This table is illustrated gra,phiéa,lly n Plate XLIV.

[pUR——

foonn



Seear.—Comparison of Age-distribution of Population. 511

Tasre VI

PrRCENTAGES of Proportional Excess, relative to the Whole Colony, of
the Female Population of the Four Chief Provinces of New Zealand
m the Quinquennial Age-periods.

Percentages.

Ages.
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In the case of the female population the differences

between the several districts are again, in the main, similar in
.character but less marked, as a rule, than in the case of the
general population. We may note, however, in the case of
Auckland, whereas there is a substantial excess of males of
ages 25-45, the female population of those ages differs little
from the average. Wellington, on the other hand, has a con-
siderable excess of females of these ages, as well as of males.
But Auckland has a considerable excess of females of old-age-
pension ages, 65 and over, beginning with 6-1 per cent. for the
.age-period 65-70 and rising to 25 per cent. for the period 80
and over. Wellington is not as deficient in old females as in
-old males, but still the deficiency is very great.

Canterbury, while deficient in males of the ages 65 and
.over, has a considerable excess of females of those ages.
~Otago alone has a smaller percentage of females than of males
_in the later age-periods, but still the excess is considerable.
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