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IX.-WORLD'S INDEX-NUMBER OF PRICES.

1. General,—Very diverse reasons have heen put forward for the
world-wide movements in prices, such as the rise which occurred prior
to the early seventies, the following decline, and, again, the rise in
more recent years. While it is not the essential aim of this Report to
analyse the cause of price movements, it is desirable to refer briefly to
certain statistical and historical aspects of what is so frequently stated
to constitute one of the main controlling factors-—usz,, the world’s gold-
supply.

l:.pTy]:Le following table shews the value of the average annual gold pro-
duction of the world during each year since 1851, and the estimated
annual production during the peried 1840 to 1850. The “world’s
index-number of prices,” shewn in the same table, has been
compiled from the' index-numbers for the countries already re-
ferred to, by weighting each index-number by a number proportional
to the population of the country to which it refers (see p. 76 here-
inbefore).

World’s Index Numbhers and World's Gold Production, 1840 to 1811,

World's Index | Frorld’s Gold . World's Tndex | Yorkl's Gold

il = I
1840 1,165 1876 1,056 2,074
1841 1,146 1877 1,030 2,280
1842 1,058 1878 9560 2,380
1843 085 1879 903 2,180
1844 992 1880 1,016 2,132
1845 1010 L 1,250 1881 966 2,062
1846 1,041 1882 964 2,040
1847 1,052 1883 938 1,908
1348 961 1884 387 2,034
1849 956 1885 838 2,168
1850 996 J 1886 807 2,120
1851 928 1,354 1887 809 2,106
1852 923 2,656 1888 837 2,204
1853 1.02] 3,110 1889 853 2,470
1854 1,071 2,550 1390 865 2,377
1855 1,073 2,702 1891 855 2,613
1856 1,095 2,952 1892 825 2,926
1837 1,115 2,666 1893 810 3.169
1858 991 2,494 1894 750 3,650
1859 1,004 2,498 1895 732 3,980
1860 1,026 2,386 1896 716 4,225
1861 1,033 2,276 1897 721 4,820
1862 1,102 2,156 1898 749 8,814
1863 1,243 2,140 1899 797 6,301
1864 1,416 2,260 1900 864 5,209
1865 1,463 2,404 1901 831 ' 5,334
1866 1,368 2,420 1902 830 6,062
1867 1,273 2,080 1903 847 8,676
1868 1,212 2,194 1904 850 7,052
1869 1,186 2,124 1905 864 7,688
1870 L137 2,138 1906 - 923 8,317
1871 1,142 2,140 1907 078 8,476
1872 1,206 1,002 1908 915 9,036
1873 1,215 1,924 1909 931 9,308
1874 1,153 1,816 1910 9570 9,419
1875 1,100 1,950 1911 1,000 ‘e

‘% This cannot, of course, be strictly caleulated for reasons which will be clear on referring
to Appendixes VIII. and IX,
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The preceding figures are shewn in the following graph:—

WORLD'S INDEX-NUMBER3 AND WORLD'S GOLD-SUPPLY, 1840 TO 1811,
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The increase in the annual gold production and the rise and fall
in average prices may be more readily seen by taking averages for quin-
quennial periods. The following table accordingly shews the value of
the average annwal gold production and the average of the annual index-
numbers for each quinquennial period since 18541:—

Value of Average Annual World's Gold Production and Average of corresponding
Worlds' Index-Number for each Quinguennial Period from 1841 to 1910.

A A Avelra 1d A Al Alr&lm d
" verage noual Gol verage nn o
Period. Index-Number.| Produetion. Period. Index-Number.| Preduction.

£0,000) {£0,000).
1341-55" 1,085 } 1,250 1831-85 o1é 2,042
1846-50 1,001 g , 188600 834 2,265
1851-55 1,003 2,474 1801-95 T04 3,268
1856-80 1,046 2,509 1806-1800 769 5,274
1361-65 1,251 2,247 1901-05 844 8,502
1866-70 1,235 2,191 19G4-10 943 8,911
1871-75" 1,163 1,084 1511 1,000 .
15376-80 991 2,209 .

* Not available.

The average value of she world’s production during the decade 1841
to 1850 was only £12,500,000; but it may be seen that in the next quin-
quennium the average value of the production had risen to £24,740,000
and £25,990,000 between 1856 and 1860, viz., during the great impetus
given by the almost simultaneous discoveries in Australia and Cali-
fornia. It then fell to £19,640,000 in 1871-5.
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When the rich alluvial ‘deposits in these countries began to be
worked out, and until the opening of the Transvaal mines, it remained
fairly constant. It was then, viz., in about 1888, that the production
commences to take an upward sweep, as the graph will shew. In 1891
the value produced exceeded £26,000,000, in 1898 1t was £58,140,000, and
in 1899 £63,010,000; then after a momentary reaction, caused by the
South African War, the output rose to £66,760,000 in 1903, and to
£04,190,000 in 1910, From 1896 to 1910 the output increased rapidly.
The opening of the Klondike mines and the discovery and application of
the cyanide process had important effects on the production. Thus, in
1910 the output was very nearly four times as great as in 1890, twenty
years earlier. ’

The index-numbers given in the -above table, being based on prices
in all countries for which index-numbers are available, are, of course,
more directly applicable than any others in an investigation into the
relation between world’s gold-supply and prices.

Now an examination of these two graphs shews several instances
of corresponding upward or downward movements, which may be to
soms extent due to some law acting between the gold-supply and the
world’s prices, though, even if this be so, prices do not, in general, seem
to feel tﬁe reaction set up by a change in the gold-supply, at least not till
after a very noticeable interval. It is probably true that the important
factor to consider, when estimating the effect of gold on prices, is not so
much the annual production, as the quantity and rapidity of gold in
circulation relatively to the varying demand for gold, arising, among
other things, by extensions or contractions of credit. Notwithatanding
that a large quantity of statistical material bearing more or less directly
on these matters has heen collected, no reliable estimates of gold in
cirenlation, and therefore of velocity of circulation, are available, except

for one or two countries.

2. From 1850 to 1857.—One of the most marked and frequently
cited coincidences between increase in gold-production and a rige in
prices is that which marks the periods between 1851 and 1857, following
the abnormal and exceptional discoveries in Australia and California.

The increased output of gold in the fifties first found its way to
Europe and the United States, and resulted in a large increase in the
coinage of gold in England, France, and the United States, and thus, in
the quantity of gold in actual circulation. The impetus given to general
settlement by the gold discoveries (as in Vicioria) created & demand
for manufactured commodities, which tended to accelerate the rise in
prices. Other influences, too, were operating in the same direction.
The Crimean War tended to raise the price of many commodities, while
in various countries, and especially in England, it is probable that a
considerable extension of credit took place. Under the stimulus of abun-
dant loan eapital and an_ optimistic spirit of expanding trade, many
new enterprises were startéd, During tEe years 1853 to 1856 there wers
bad seasons in England, and the price of foodstuffs rose to a high point,
In 1857-8—at the time of the Indian Mutiny—the index-number shews
a decline from 1115 fo 991, and then, again, moves upward until 1865,
when it was as high as 1463.
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8. Prices High from 1858 to 1873.—The expansion of trade in
the sixties was greatly assisted by the extension of the Limited Liability
Acts to banking corporationg in 1858, and by the passing of the Com-
pany Act, 1861, which gave a great impetus to the flotation of joint-
stock enterprises. Inventions and discoveries also did much to assist
the boom, as also did improvements in transport facilities and in the arts
of manufacture, The introduction of the Bessemer process of steel
making in 1859 is 2 landmark jn the industrial history of the period.

Important influences are, on the other hand, commonly supposed
to have operated in the opposite direction, such as the numerous wars
during the fifties and sixties, which not merely kept men from produc-
tive occupaéions, but caunsed a considerable loss in life and property.
When it is remembered that the period includes, among others, the
Crimean, Austro-Prussian, Franco-Prussian, Danish and Italian wars in
Europe, and the Civil War and the Mexican campaigns of Napoleon III.
in America, it may readily be appreciated that war must have had
adverse effects on trade and general prosperity.

From 1858 to 1865 prices rose rapidly, largely owing to the abnor-
mal conditions in the United States of America. During this period,
however, the gold production generally decreased. Between 1862 and
1866, the American Civil War cut off Lancashire’s supply of cotton,
and though-this shortage stimulated cotton-growing in India and other
countries, the snpplies were quite insufficient. The cotton famine natur-
ally had an effect on oiher textiles, and the price of wool and flax rose
rapidly. After the end of the war prices again fell, but not quite to
" their old level. In the following period up to 1873, the output of gold
continued to decrease, while prices shewed a marked rise from 1871 to
1873. Reviewing the whole period from 1855 to 1875, the decrease in
the gold-production, coineiding with an extension of c¢ivilisation and
trade over the whole world, and with new needs for gold, ought, it seems,
on the theory which holds that the supply of gold is the supreme influ-
ence, to have led to a general fall in the price of commodities, Stil), it,
is contended that the increased gold cutput of the previous years had
not yet become insufficient to meet the consumption at the enhanced
prices, and so the continuation of indusirial development would still
tend to exercise a predominant influence. So that, although it is stated
that in the case of many manufactured articles a fall in price really
oceurred, owing to the boom in trade, reduced cost of transport, and other
eausss, nalural products continuved to inerease in price, and the index-
number for all commodities to rise, Speaking generally, it is probably
true that the annual production of gold during the twenty-two years,
from about 1851 to 1873, was available for monetary purposes, whereas
. the quantity available for the following two decades was largely absorbed
by the extra demand due to changes in"the monetary systems, so that
the total monetary circulation did not increase during the latter period,
even relatively to the reduced output of gold, to the same extent as in
the former period.

- 4. Prices Falling from 1873 to 1896, —The period 1873 to 1896
was marked by a progressive fall in prices, this time probably in con-
formity with' the stagnation or recoil in the supply of gold in relation
to the demand therefor. It may be seen (sece page 87) that from
1878 to 1883, there was a considerable decline in the world’s production
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of gold, but that after the following six years the output regained its
former value. The important fact appears, however, to be that these
years saw a great increase in the demand for gold. Immediately
after the Franco-Prussian war, Germany decided to establish her
currency on a gold basis, and a law to that effect was passed in December,
1871. The gold standard was not introduced until 1873, though it is
siated that considerable importations of the precious metal took place
immediately.*  Further, the United States commenced fo draw gold
from Europe in 1878, consequent upon a law making the inconvertible
Government bank-notes, which had been issued during the Civil War,
convertible into gold at the United States Treasury. There is no
reason to doubt that this resumption was followed by a great extension
in the nse of gold, and a country which was formerly one of the chief
sources of supply began to reabsorb some of the world’s gold. In other
countries, too, currency reforms were effected at or about this period,
and gold became practically the sole standard measure of value* It
may here be observed that the question of currency reforms in relation
to the supply of gold is greatly complicated by various considerations,
such as (a) changes in the rapidity of cirenlation of money, (b)
cconomies in the use of coin either in international trade, by the pay-
ment of balances, by the transfer of stocks, or in general trade by the
extension of banking facilities on the introduction of paper money, and
(¢) the amount of credit instruments in circulation, which varies
with the commercial habits of the people and the character of the
banking system, '

It is alleged by many economists that the increase in produetion
at this period had an important effect on prices.  The highly re-
munerative prices hitherto prevailing are stated to have greatly stimu-
lated production, and when prices declined, it is said that producers
in many branches of trade were obliged to further increase their pro-
dulct.ion, in order to balance, at least to some exient, the shrinkage of
values,

The diminution in the cost of production and conveyance at this
time probably had its greatest effect in extra-European Countries. As
there had been a European era of the development of steam and of
railways, so there was now an extra-European era. Not only were
existing scttlements connected, but the rallroads were taken t{rough
uncnltivated and sparsely populated districts, which were thus
opened for new settlement. The producer could not only convey
his products cheaper and quicker to port and to other countries, but
he could also obtain his requirements at less cost and more rapidly.
The effect of Jong distances was reduced owing to the better communica-
tions, and the Increasing civilisation in the new countries attracted
an increasing number of immigrants, Land was abundant, and other
factors of production, such as labour and capital, were more easily
aequired.

Steamers superseded more and more sailing vessels; their number
increased enormously, and as they travelled three times as quick,
their tonnage counted thrice that of the sailers. The opening of the
Stllez Odanal had’an additional influence in accelerating the conveyance
of goods.

* Soa "On Prices of Connmaodities and the Precious Metals,” A. Sanerbeck. “Journal of the
Royal Statistical Soety, Lovdon, Vol 49 (1868}, p 587. .
* fae " An Introduction to the Study of Prices,” W T. Layton, M.A., London, 1012,
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Another influence upon commerce generally may be aseribed to
telegraphic communication; this kept préducer and consumer in
closer touch,  As products could be quickly exchanged be-
tween various countries, less dependence was  placed upoen
stocks, and the market could not be so easily manipulatea
by speculators,  Also, the effect of bad harvesis in certain dis-
tricts or countries was minimised, as, thanks to the quick communica-
tions, a deficit in one country could be covered by an excess in another.
If heavy stocks still existed, 1t was owing chiefly to the great production,
and the unprofitable state of business, not to any great necessity for
them ; they consequently weighed upon the market with additional force,
and caunsed a greaier depression than similar guantities would have
occagsioned in former periods.

Last, but not least, may be mentioned the inventions of the period.
Attention may specially be directed to the improvements in the smelting
of ore, in the production of steel, and in the sugar industry; to the
- development of the chemical industry, and to the improvement of
machinery in all branches.

To sum up, the following are the causes which have been alleged
to be responsible for the appreeiation in the purchasing power of gold
during the period between 1873 and 1886.*% "

{a) Reduction in the cost of production would tend to cause the
prices of these commodities to fall and to produce changes in relative
prices, but would have no effect on the general price-level unless the
quantities produced were increased.

(5) Reduction in the cost of transport would produce mno effect
on the general price-level, unless it led to an increase in the quantities
of commodities produced, or to an increase in the number of exchanges.

(¢} The reduced cost of production and the reduction of cost of
transport would probably, and did in faet, cause changes in the relative
" advantages of different countries in the international trade of the world,
which would have the effect of altering the internal scale of prices and
wages in the countries affected.

(d) There was an increase in the quantities of commodities pro-
duced and an increase in the number of exchanges, both causes tending
to bring about a fall in the general price-level.

(¢) There were additional demands for gold due to the substitution
of the gold for the silver standard in certain countries.

{f) There were additional demands for gold due to changes from
inconvertible paper to a metallic (gold) standard.

(¢) There were special demands for gold due to the great develop-
ment of the United States of America. This eause is, to some extent,
identical with that stated in (¢).

(%) There was some reduction in the yearly production of gold.

From 1890 onwards the gold output began to rise with a rapidity
probably without precedent. Yet the fall in prices for some years
steadily continued, with a few interruptions (from 1886 to 1890)
until 1898, thus shewing once more the same discordance, at least
-apparently, between the two phenomena. Perhaps there is something

* Zee ” The Standard of Value." Sir David Barbonr, K.C.8 L, K.C.M.G., London, 1013,
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analogous at this stage to what oceurred in the other direction during
the period between 1858 and 1873; and it is probable that any influence
which the output of gold exercises on prices takes some years to shew
itself, . In any case, moreover, evidence as to increase in gold supply
does not appear to be conclusive, until it is known whether a greater
increase in the number of business transactions occurred involving
inereased use for gold. A feature of the period was the increase in
overseas trade, It is obvious that increase of trade of
this kind tends to bring abou: an ‘even greater use of
eurrency than increase in domestic trade, for every time that a
commodity changes hands metallic currency or a credit document of
some kind is given in exchange, and commodities brought fo market
from overseas will ordinarily change hands a greater number' of t{imes
than domestic produce. Thus, as trade is’developed and becomes more
world-wide, a greater demand for currency or its equivalent tends to be
brought about. It is unlikely, indeed, that there was any actual shortage
of gold during this period, but prices are determined not only by the
absolute amount of currency, but by the relative quantity of currency
ag compared with the volume of {rade which it has to do and with other
matters,

. This view of the question has been presented by Professor Irving
Fisher,* who points out that the total amount of money expended on
commeodities in a given community during a given period is equal to
sum of the product of the average price of sale of each commodity
inte the guantity of such commodity sold. This must be equal to
«the amount of money in circulation among the community for that
period, multiplied by its velocity of eirculation. The money by which
payment is made consists of {a) actual ecoin in circulation, and (b)
credit money based on gold and on other forms of property deposited
in the banks, the latter usually taking the form of bank-notes, cheques,
and bills of exchange.t Therefore, it follows that the sum of (a} the
amount of legal-tender currency in eirculation multiplied by its velocity
of circulation, and (b) the amount of ecredit money in eir-
culation multiplied by its velocity, is equal to the sum of
the prices of all commodities multiplied respectively by the
gquantity of each commeodity sold. The general price-level, or the
average of the prices, for the period is therefore equal to the sum of
(a) the legal-tender currency multiplied by its velocity of cireulation,
and (b) the credit money multiplied by its velocity, divided by the
total quantity of commeodities sold.t It is, therefore, clear that fhe
general level of prices depends directly upon five factors, wiz,, (4.)
The amount of money in circulation.  (11.) Tts velocity of circulation.

* Se¢ " The Purchasing Power of Money.” I'rof. Irving Fisher, New York, 1911
+8ea ” Report of Commission on Cost of Living in New Fealand.” Wellington, 1912, p, xxxv.

1 The "Equntion of Exchiange” may be expressed mathematically as follows —
I rapresend the quantity of actual currency money, and ¥ ita valocity of cirewlation,
M the guantity of eredib money and ¥, It velociky of cirealation; alzo if the average prices of
the various commodities sold during the period under réview be Fi, Pa, Pa, etc., and the
corresponding quantities sold be Q. Q%, Q°, atc . respectively, then
, MV + My V, = Z(PQ),
which may he writien
MV + M\F: = PT, where P is a weighted average of all the Pz, and T is the sum of
all the Q's. P then represents m one waguitude the level of prices, and T vepresents in one
megnitude the velume of trade. .
. MF + M,T..

The price level P = T
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(#4i.) The amount of credit money in circulation.  (w.) Its welocity
of cireulation, and (v.) The fotal quaniily of goods sold, that is the
volume of trade. Xt is-obvious that if any one of these factors change
in magnitude, there must result a change in the general level of prices;
if more than one of them change, the net result on the level of prices
will depend on whichever factor has a preponderating influence. ~ The
general principle stated by Professor Irving Fisher is that the price
fewel increases with the increase of money (etther currency or credit)
and with the velocities of their circulation, and decreases with an in-
¢rease in the volume of trade. Reaction to these factors is, however, not
instantaneous, nor equally quick for each; hence the actual relation is
very complex. It is, moreover, influenced by an element not susceptible
of numerical evaluation, viz., the human element of faith or confidence
in the stability of economic relations at a particular moment.

5. From 1896 to 1911, Prices Rising.—The main features of
the graph of prices since 1836 are the general upward movement,
accompanied by the rises in 1900 and 1907, with a considerable de-
pression in the intervening years, and since 1907 a fall with a further
rise to the highest point 1n 1911 * The average levels of the index-
number during the three quinquennia, 1896 to 1910, were 769, 844 and
943 respectively, and the corresponding values of the gold production
were £52,740,000, £65,620,000 and £89,110,000 respectively. The
association of these changes in the same direction is frequently cited
as proving the inter-relation between the two phenomena. It has
already been pointed out, however, that any relation which may exist
is of by no means a simple character.

It is alleged that the enormous additions to the world’s gold since
1890 would have caused an’ economic revolution unless they had been
absorbed under very special’cirenmstances.*

The director of the United States Mint has published an estimate
of the manner in which the output has been absorbed during the last
twenty years. The world’s industrial consumption of gold is stated
to have been about £114,000,000 during the ten years from 1890 to
1899, and £191,000,000 during the cleven years 1900 to 1910. These
figures are exclusive of amounts nsed in Asia, Egypt, and South America,
which for both monetary, industrial and other purposes, are computed
to have absorbed during the latter period (1900 to 1910) about
£204,000.000. The table given on page 87 shews that the total output
during the second period (1900 to 1910) was £825,770,000. Therefore,
subtracting the value of that used industrially and alse the amount
absorbed by Asia, Egypt and part of South America, the remainder
available for coinage and bank reserves in Europe, the United States,
Canada, Australasia, and parts of South America, would be £430,770,000,
There is little doubt that this addition has had a considerable influence
in raiging prices both directly and indirectly by enabling a large
extension of credit to take place. It appears, moreover, that this
influence has tended to be more marked in the United States than in
other countries, and it is,*in fact, stated that the most rapidly rising
prices are, in the main, those over which the United States of America
exercises a preponderating influence, especially in regard to tin, copper,

*Jea " An Introduction to the Btudy of Prices,” W. T. Layton. M.A. London, 1911,
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and colten, This contention is, to some extent, borne out by the
graphs on page 78 and the tables on pages 77 and 81. From these
it may be seen that the inerease in price-level in the United States
since 1891 has been greater than in apy other country except Germany.

In the report of the director of the United States Mint, it is pointed
out that it is searcely.conceivable, at any rate under the existing banking
system, that the industrial development which has taken place in the
United States during the period 1901 to 1910 could have occurred or
been finaneced without the enlarged bank reserves which the gold output
provided. In regard to the cffect of this development on prices, it
15 alleged that the operations of lavge indistrial and commercial trusts
have accelerated the upward movement of price-levels, and it is asserted
that times of rising prices are more favourable than times of falling
prices for monopehsts whe wish to maingain prices at a high level.
It should be pointed out, however, that even if the United States had
not absorbed such large quantities of gold in recent years, the abundance
of carrency in other countries might readily (in accordance with the
prineiples of the “quantity” theory) have made the prices of commodities,
in the preduction of which Europe plays the chief part, rise faster and
higher than they actually have done,

It is maintained that in many countries the rapid rise of trusts,
conferences, pools and other forms of trade combination or agreement
belongs to the recent cpoch of rising prices and must be considered
contributory to it.* :

It.should he pointed out that, in the view of many economisis, the
inerease in gold-production is not the main primary cause of the recent
increase in prices. It is stated that the simplicity of that explanation
is impaired by a crueial test, viz., the lower price of eredit which should
follow the increased flow of gold into the bank reserves and stimulate
the increased borrowing and the circulation through the banks. It is
maintained that no such lowering of the price of eredit has occurred,
but that, on the contrary, the price of money has been higher than unsual
during the period of expanding outpus of gold.  While it is admitted
that the increased output of gold bas been an cssential sonstituent in
the production of credit, it is stated that the utilisation of stocks, shares
and vendible goods as a credit-basis has facilitated an enormous ex-
pansion in the demand for credit, so great that, in zpite of the tendency
of abundant gold to lower its priee, that price has actually risen, and)
in gpite of the rise, the enhanced demand has been maintained. The
cause of this increased demand for credit is said to _be due to the great
development of profitable economic enterprises upon a large business
scale that has been taking place simultaneously in a2 number of new
areas of enterprise. The impetus given to development in South
America and North West Canada, the entering of Japan upon an era of
enterprise, and the general industrial expansion, taken in eonjunction
with the enlarged ountput of gold, are said to have involved a rapid
ond continuous demand for the application of large masses of capiial.
Moreover, the sinking of a large and growing proportion of the newly
created wealth and labour of the world into developmental, but at
present unremunerative, processes in the new and backward countries
of the world, is said to be attended by a considerable sacrifice from

* Ses " Conees of the Rise of Prices” by J. A. Hobson. “ The Contemporary Review” No.
562, COetober 1012,
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the standpoint of consumers, in a corresponding immediate rate of
increase in output of food and materials. If this be so, when the
development of these new countries and enferprises has mafured, an
increase in output and & fall of prices may then be expected to ensue.*

6. Conclusion. —In conclusion, it may be said that, in the present
state of knowledge, it would seem impossible to determine with any cer-
tainty to what extent the gold-supply direetly influences price-levels, but
there is evidently ground for the prevalent opinien that the two are
closely related. It would seem, however, that any direct influence which
the gold output may have on prices, iz at many periods less perceplible
than the effects of war and militarism, industrial activity and depression,
seasonal and climatic influences, change in transport facilities, and
methods of production consequent on scientifie discovery and 111vent10n,
the extension of the use of credit instruments, alternating erises
in trade and financial speculation, capitalistic and industrial develop-
ment and other contemporary movements.

*Sep Y Oanaes of the Bise in Prices” by J. A. Hobson. “The Contermporary Review,” No.
563, Oatober, 1912,
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APPENDIX.

APPENDIX III.

Carrent Refail Prices in Mefropolitan and Country Towns, 1912.*
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AFPPENDIX.

Metrepolitan and Country Towns, 1912, *—contd.

rices 1

Cuarrent Retail P
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APPENDIX,

Current Retail Prices in Metropolitan and Country Towns, 1912.*—contd.
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APPENDIX.

Metropolitan and Couantry Towns, 1912.*—contd.

rices in
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APPENDIX. xiii.

APPENDIX 1IV.

Weekly Houze Rentst in Metropolitan Towns, 1801 to 1912.*

TOwN. ‘ 1901.‘ 1902.‘ 1903.\ 1904 I 1005.‘ 1008. 1907.‘ 1908.‘ 1909. 1910.‘ 1911.‘1912-
Sydney nodls d|s d)e d|e 2|e dls dis &|s dls &fs ale 4
Under4 Rooms] 9 o/ 9 o 9 o9 oo oo 2o 208 slko 2w s 411 s
4 " i1 111 111 111 311 511 71 10012 . 12 o113 3|14 515 0

65 . 13 713 T3 su3 10018 1114 ojue  &ji4 814 1015 47T 117 10
L6, 15 4is 415 aus e os ofis 111y she a1 Tlee 221 6

T . [ o 1is, e afie e afie Alae 520 oze 11j23 328 ©

Over 7 , (22 222 222’ =gz 22 a2z a2z ofzz  elza  of2e 326 10031 @

Weighted Av'ge 14 #{13  #l1a  41a  slis 10fE4 305 215 sis 1he shs e 5

Melbourne . AU R

Under ¢ Tooms| 6 6 36 sle 76 76 g6 13y7 <27 27 .7 32 o
i, 7 11| % 8 38 48 68 78 319 2o 40  7r 3zl 7
3 ” 10 310 G110 811 011 11 111 612 21z 313 . 84 44ld b
4 " 13 313 #13 1|13 413 %13 1114 314 814 10|16 417 1|18 ©
7, [5 815 915 1116 o6 316 917 3817 4fi7 ohe H20 FR1 S5

Over 7 , )20 120 220 o020 70 520 10821 321 522 olet | al24 125 2

Weighted Av'ge (11 1 o711 81 1z o1z sz 7he Qs 2 415 s 8

Brishane -

Under4 Rooms[ 3 0/ 3 O3 o3 23 2 84 oa 44 774 115 5061
P 4 B4 6la 64 o4 o5 a5 45 wae 46 46 1ls 1
5, 5 65 o5 65 05 11le a7 o7 78 z[s. 5o 4o 4
- 7 87 18 78 78 08 o9 2o nho ohi’ shr 2z e
T o, [1r 411 411 ropl 4 711 1013 13 714 505 . 716 716 11

Over 7 ,, |14 114 1114 A4 714 914 10016 217 212 419 620 1023 ©

weighted avige | 7 817 8l7 2117 tls 118 2o oo 70 4aho.1112 ohz 7

1
Adelaide '

Underd Rooms| 4 ¢f 4 ola 94 o5 e 206 77 8s o8 100 7ond
PR v 67 67 67 88 9 9 o810 811 512 413 8hs 1
5 ., ¢ 79 2o 7o 70 1pz 1z 113 ‘s 10fie. 417, 8z 8
¢ . |12 2z 212 212 23 414 4416 7|6 718 4[1p . 4217 22 2
T w4 4id a1 dha s s 3!17 slis + 720 al22 T2z ef2s o

over 7, 16 116 1117 117 118 41 1020 1021 ofez  Bfga .. 527 - 220 8

Weighted Avige | 9 10[ ¢ 10/ & 10/ 9 10l1e 1411 aifiz sfis  7he a5 11y ahe s
Perth g . .

Under ¢ Rooma| 8 7l & 7l8 s8ls 67 87 o7 oe 1108 87 448 7/8'8

o (10 1110 10010 1110 1110 2 o 10/ 9 79 4o 3o 40 1w0j1 5
a4 12 412 112 41z 4 71 sjir ol 1ifir afir 412 10014 8
¢ . e 78 718 7718 505 214 7’ 413, 812 10014 116 817 2
T 8 shs sis a1z 301 616  ejr4 10{t4” 20f14 315 4[18 - 32011

over 7 . [0 719 71 910 ol 2Pz . ory gy “alir 3hv sf2e T %iEd o0

Weighted Av'ge 12 612- - Bl12- eé12 -ef11 - Th1- -8{1o- —slLo—7hn0~ ~5P0—1012~~"8[13—7
Hobart '

Underd Reoms) 65 2/ 6 35”55 7/6 %5 /5 116 16 1|6 87 77 3
4 ., 12 os' o8 o8 o8 os 18 3z es 11/9 3o 6o 9
5 ¢ 3¢ 380 56 59 100¢ 1110 510 s 2 s 10ft 10
6 ,, (10 1111 o1x  ol11 o011 11 1f1a 511 1)1z ez 10013 714 3
T . |14 714 914 o91a 915 oi5 05 715 816 1118 2fe 11017 6

Over 7 ., [1& 416 416 416 -416 418 416 1007 317 817 11f18 220 @

Weighted Avigs 10 510 810 §10 6[10 810 91z W 4n sz yiz M2 W0

* For the first § months. t The rents are shewn to the nearest penny.

v



Xiv. APPENDIX.

APPENDIX V.

Current Weekly House Rentst in Metropolitan and Country Towns, 1012.*

AVERAGE PREDOMINANT WEEELY RENTS POk HOUSRS HAVING—
TowN.
ndar Over Weighted
4 Rooms.| 4 Rooms. | 5 Booms. | 6 Rooms. | 7 Rooma. | ¥ Rooms. ng&ﬂ
' 3

Haonsea.
2. 4| & d 8 d 5 d. 8 g d 5 d
doay 11 5 R 17 1} 21 6 28 0 31 9 w5
N’;wmﬂe & 8 7T b 10 10 14 8 17 5 23 8 10 8
Broken Hill 6' @ 9 7 12 3 13 10 17 11 23 3 i 4
Goulburn 5 9 7 4 12 8 i5 9 1 29 7 14 8
Bathurst [ 7 6 9 5 12 0 16 1 21 8 10 @

o
Melbourne 8 9 i 7 14 5 18 40 21 5 25 2 15 8
Ballnrat 4 6 ? 10 8 2 W 9 13 8 20 5 0 2
Bendigo 4 10 T 0 o 2 i1 9 14 10 22 4 110 3
Geclong . 4 11 8 8 11 86 |"15 2 20 8 24 4 13 7
Warrnambook .. 5 4 & ¢ 19 1 13 3 15 11 20 6 12 9
Prisbane 6 1 5 1 0 4 13 9 16 11 0 12 7
Toowoomba .. & 0 T & 10 5 12 b 14 9 22 1 12 8
Rockhampton .. 5 6 T & ¢ O 1 ¢ i3 11 16 4 110 10
Charters Towers 4 10 7 3 % 1 11 19 15 20 11 3 b
Warwlek 6 2 8 11 16 11 13 3 16 8 200 1 12 11

v

Adelalde 9 11 14 1 18 8 28 2 25 9 20 8 18 3
Moonta, &e. 5 B T 0 8 4 1 2 14 0] 14 3 11
Port. Pirie .. 7T 1 0 0 11 9 13 8 15 10 18 10 11 4
Mt, Gambier ., 5 @ 7 2 ¢ 4 11 6 14 3 17 5 10 1
Petetoburg 8 0 10 ¢ 12 ¢ i5 0 17 6 20 ¢ 2 7
8 2 i1 5| M4 8 17 2 | 20 117 27 o | 18 7
Ealgoo 9 8 13 9 17 1% 20 4 2 9 92 2 13 4
Mid, Jllnctwn g 4 8 1 12 8 15 9 18 7 24 2 m 7
Bunbury & 4 m 5 12 b i5 3 18 8 21 5 10 8
Geraldt.on 1 7 1% 5 200 4 22 8 25 5 34 2 18 10
B-o‘bal‘t. . 7 8§ 9 ¢ 11 1 14 3 17 4 0 8 12 19
Launceston 6 8 8 2 11 11 14 "7 18 ¢ 21 0 12 8
ZFeehan , . 4 6 & 10 0 2 12 8 4 0 17 8 7 1
Beaconsfield 3 0 4 4 4 10 5 9 6 9 7T 8 4 8
Queenstown & 8- a 7 10 5 13 8 18 4 20 0 9 2
Weighted Average 7 2 9 5 12 0 14 9 8 4 28 7 12 4

* First 9§ months only. % The renis dare -hewn to the nearest penny.



APPENDIX. X,
Ll
APPENDIX VI
Average Annual Wolesale Prices in Melbourne, 1871 to 1813, .
[}
COMMODITY. vmr 1871. ' 1872, 1873, 7 1874. # 1875, 1876.
Grour I. METALS— ' s d. s. d g d a. d. 5. d. s, d.
Iron—Fig AMixed Noa. .. ton 90 1% (155 .0 [ 176 11 |163 B | 124 2 95 0
Rod and Bor .- " 207 0 289 73| 331 2 320 9 263 mw 223 1
Angle ==..__ .How s ' 227 4 206 7 360 0 336 11 279 3 236 2
FPlate . . .. " 241 & 373 10 401 6§ | 356 11 279 8 249 3
Hoop ' 230 6 331 6% | 834 T4 | 334 4 | 30L 5 | 257 4
Galvanised os.Enwga " b62 O 720 7 724 7 691 9 657 10 ['584 9%
Wire, Fencng .. e 345 0 448 10 490 44 | 516 11 420 9 358 1
Zine—Sheet, .. " 527 0 | 651 11 750 0 | 4B 10 | 677 6 [ 614 3
Lead—S8heet .. .. 4 526 3 489 2 536 9 50 3 610 84 | 564 7
Piping .. o " 520 ¢ 520 0 hae 2 584 T BGG 0O 560 0
Coppet—&heet . Ib. 10 1 1% 1 ow 11 1 2 ‘12
Coal (on Wharf) . . ton 20 9 *28 5 39 B 3% 7| 'S1 0% o
GRrROUY E.eﬁﬁ.-.wm.bwwas & .
Jute Goods—Branba .. { dozen 79 g8 7 8 i} 7 3 5 6§ 5 6%
Cornsa ' 1 7 13 2% 13 23 11 2§ 1] T 8
s_.oo_upoxu .. ench 3 9 4 8 4 2 a3 & 3 O 2 6
Teather—EKi e .- Ih. i :w 2 2 2 2 2 o 2 1 1 9
Calf . .. " 3 6 310 3 T 3 3 3 3 3 0
Basils .. . | dozen 14 5 15 8 F1- 13 0 13 43 30
Cotton—Raw .. e Ib., 0 7k 0 04 0 8§ 0 7} 0 7 0 63
Silk—Raw .. .. .. " 21 qw 21 5¢ 20 113 16 9 i5 4 19 2
Wool . 1 2 1 3 1 3} 1 32 1 4 1 &
Gerouor ITL. baﬂouua ruﬁouga
Whent . . .. | bushel 8 4i 8 3 b 11} 68 23 5 10% 5 0f
Flour . .. ve ton 208 6 266 0 273 0 271 2 230 9 25¢ 6
Bran .. .. .. .. | bushel 1 1% 11 1 3% 1 6 1 5 1 4
Pollard .. . .- » 1 2 1 3 | 1L 7 1 5 1 4
Oata .. - . . i 3 5k 3 1 4 3% 5 b 311 3 03
Oatmeal . “ .. ton 420 0 | 407 4 | 526 2 | 640 0O | 644 3| 400 3
Barley—Malting .. . .. | bushel 4 3 5 BY |4 6 ww 5,113 5 63 4 94
Feed .. .. " A 31 4 4 4+ 0 3 104 3 1
Maize . . . " 1 0 3 af 3 104 b 34 5 2f 4 1
Hay .. . .. . ton 103 4 | 105 5 | 133 4 |120 O |118 9 | 143 9
Straw . .. N . 86 0 53 9 T 5 T 5 75 8 70
Peus % Uil tbushel | 4 24| 3 43 4 2| 5 &f| 4 7 3 7%
Potatoes ton 49 9 70 24 40 1% 45 T 98 14 9 5
GrouerlY. UE.E H_wouqowl
Ham .. .- e . Ih. 0 10 010 ¢ 104 QO 9 011 1 ¢
Bacon .. .. .. " 0 5 0 8} I -1 0 B 0 9 (i1}
Chieeze . e .. - 0 & 0 7 I -] 0,04 0 ¢ 09
Butter .. .. “ " a B 01 0 10 171 1 34§ 1 4
Lard .. .. e . " 0 4 0 am [ 0 7 0 8 o 8
Eggs - oo dozen 128 1 28| 1 2 13 P oat| 1 4
uﬁo:o% .- 0 4 0 4 o 3 0 2% 0 43 0 4
Group Y. nmocww.nm &o.l
Currants . . _w. 0 5 0 43 0 4 0 43 [ ] 0 58
Raoising .. .. . 0 7 o 7F 0 T 0 73 0 Bf 0 8%
Herrings . ‘e .. .
9 0f 8 14| % 1 8 13 7 11} 7 2%
Salmon N ‘e . 11 114 12 7§ 15 3 12 &3 ¢ 8 10 8%
Sardines .. .- ‘e 12 5 13 4 11 5% ¢ 8 811 8 2
Tea .. . . . 1 74 17 1 71 1 8 17 1 7
Cotfes . .. . " 0113 1 0 1 2¢ 1 5§ 1 43 15
Goton . .. .. 2 1 2% 1 3 1 34 1 4% 1 3% 1 2%
Sugar . . ve ton 832 0 882 4 843 1 763 1 732 6 43 1
Macaroni .. .. .. b, 1] @w 0 10 0 104 010 0 93 0 93
Sago . . .. - 02 i 2§ 0 3 0 2% 0 2 &+ 2%
Rice . s .. .. ton 431 0 4+ 4 40606 4 489 3 448 5 2 6
w:-Tm_r..w . . .. 1 8 8 a0 7 92 9 97 11 81 6 71 0
Roek .. .. . . T4 O 116 0 94 3 92 4 1109 8 70 3
Mustard “ . .. |doz. 1b -
tinz 19 1 18 4§ 13 1 18 3 18 1 17 &3
Storch . . ‘e Ib. 0 5% 0 m...m a4 5 0 & [ 0 5%
Blue . “ .. .. - 0 02 O 10; 011 Q11 o 1L ¢ 11
Matches . .- .. | mross 5 0 4 & 4 1% 41 4 0OF 4 0
Candles . .. . 1b. 0 104 0 114 01l 0 10 0 10 0 104
Kerosene .. .. .. | gallon 2 8 2 4% 2 3 1 11% 1 & 2 3
Tobarco N e e Ib. 3 8% 3 3% 3 3 3 4 3 78 3 7¢
GROUT VI. MEAT— .
Beef . . e .. | 1001, .- . . . .
Mutton e e .. v, - . .. o . .
Lamb . .. .. | each o . .. .
Veal .. . . .. Tb, R .. .. ‘e
ok .. " . ‘e .. . . .
GROTP VIL. BUILDING MATERIAL
Timber-——Flooring—6 X 1% | 1001k, lin 9 7% 10 3} 15 1 13 9§ 12 1 12 8§
6x % - 8 af| 9 ¢ | 11 53| 12 1 10 11 10 3
.6x # " 7 4 811 9 3 14 11 a4 4 B &
8x ¥ » 5 4 6 5 & ew 8 0 ¢ 101 7T 7
dqau«:anvg 39 .. 5 8 6§ 0F ¢ & 6 11 8 03 B 0}
Wo hoo_om?w—u 184 O 172 & 206 10" | 103 B 152 7 155 8
m_a ving .. .. 236 4 | 274 94 |289 3 | 210104 | 219 3 | 227 2%
Cement . .. . cask 16 5 14 11 21 68 21 10 17 3% 16 2
White Lead ‘e ton 800 0 800 0 B4 6 852 4 817 2 840 0
Groor VIIL CHEMIOALS— -
Creamn of Tartar .. .. 1b. 1 1% i 2} 1 3% 1 8 1 5% 1 5%
Carbonate of Soda “e ton 308 6 376 11 476 § 495 b 302 2 333 10
Saltpetee .. .t .e " 74 Q0 B72 4 817 3 730 9 694 $ 606 2
Sulphur .. A ‘e " 328 0 333 1 282 4 302 4 65 4 205 ¢




xvi. APPENDIX.
Average Annual Wholesale Prices in Melbourne, 187} to 1912—contd.
1
CoMMODITY, (150 1877, 1878, | 1879, 1880, 1881, 1852
Grour I, METALS— a.  d, g d s. a.7 d. . d 8. d.
Iron—Flig Mixed Nos, ton 102 1% 87 0 54 8% | 102 3% 9 5 B7 4
abnd Bar " 197 4 190 11 181 11 211 Gg 18¢ 11 | 103 &
Angle and Tee - 204 T4 | 198 o 198 53| 231 & 107 6 201 1
Plate .. . N " 242 14221 6§ 3 2084 Gi 246 2 210 & 205 4
" Hoop .. .. " 225 206 9 194 7 240 ¢ 212 1% | 202 4
Galvanizged Gorrugat.ed] " 539 0} | 468 10 451 64 | 484 O 435 4 438 10
Wire, Fencing . " ki 285 0 208 2 283 1 283 2 278 2
Zinc—Shest .. N 613 10 550 0 507 8 540 0 530 ¢ 487 8
TLeéad—Sheet " 660 0 523 1 477 4 476 11 468 2 460 ¢
' P:pmg " 560 O 560 D 560 0 560 0 S44 7 449 3
Copper—Shee Ih. 1 2 1 1% 1 0% ¥ 0 0 11% 011
Coal {on Whm-i) .. ton 31 64 30 5 20 38 30 104 25 114 0 7
GROUPII TEXTILES, LEATHRR, &c
Jute Goods—Branbags dozen 8 5 [ 43 & 1% 6 6 [ 103 6 1%
Cormsacks .. " 9 5 9 O 7 10& 8 o 9 8 8 8
Woolpacks .. each 3 1 3 2 2 6 3 4 3 3 3 3
Leather—EKip .. e 1b. 1 10 1 8 1' 6 1 86 1 & 1 54
Calf " 29 2 7 2 4 2.3 2 o0f] 25
Basils dozen [ [ 11 91 11 i 13104 14 0
Cotton—Raw 1b. o 63 0 6 a 5 0 6 (LI o 6}
Silk—Raw . - 20 ok 17 Ti| 17 5 17 ¢ 1611 16 6
Wool .. .. .. " 13 1 24| 1 g 12 1 23 10
GROTP [T, AGRIOVET'L PRODTOE|
Wheat .. e .o | buashel 8 63 5 4 5 &5t 4 43 i 11 6 1§
Floug ton 287 4 227 1 286 1 188 ¢ 208 4 WS T
Bran ., bushel 1 3} 1 2 1 2 0 104 1 0} 1 6}
Pollard " 1 4 14 13 011 11 16
Oats . i 3 & 4 ¢ 3 3% L 3 0 310
Oatmeal ton, | 443 1 575 5 466 2 944 7 333 10 987 8
Barley--MaltIng Trushel 4 Bf [ & T 4 1% 3 33 4 8&
Feed " 3 6 4 13 3 & 2 4 2 o} 4 2
Maize " 4 3} 5 1 3 7 2 0 4 2} 6 1
Hay ., ton 115 ¢ 102 6 119 2 B? 11 &3 4 128 9
Straw . 67 38 43 1 60 4 B0 5 445 7 62 3
Peos D bushel | 3 113| 5 3 s108| 2 45| 8 oi 4 B8
Potatoss ton 82 11 93 73| 107 3% 45 10 i 4 92 1
GROTE IV, Dm‘: Pnopuon:—
Ham .. . . 1b. 0 112 911 0 (L] 0 B o7
Baoon ...., " 08 0 8 + 4 0 6 0 6| 0 &
Cheese - . " o 8 o7 0 el 05 0 5 0 8§
Butter » 1 3 011l i1 4 90 4 10§ 1 5
Load .. » 0 T 0 84 06 0 5 05 0 7
Eggs .. dozen 15 1 5% 1 3 11 11 i3
Honey . ALI S 0 5 0 4% a 4f 0 4 LIt 3
GRrour v, Gnoonnms. &Om
Currants . Ib. Q b} 0 4% O 4i 0 5% 0 5 (LI
Raizing .. 1 o 8§ O 5 0 6 0 6% o 8} o7
Herrings . {doz. 11b,
tina T 4 7 0 4 10} T 8 0 10% 7 1§
Salmon .. " 12 10 R I T 8 & o 2% 8 b o 4
Sardines . |doz. hivs| 11 5 8 T 7T T 82 e 7 10 Iz
Tea .. 1b. 1 7 1 & 1 5 1 4 | . 1 3
Coflee N 1 4% 1 4 1 3 1 33 11 1 0}
Cacoa " 1 3} 1 8 1 3 1 3 1 3% 1 3
Sugar - ton 780 9 737 4 703 10 806 2 He ¢ e O
Macaroni Ib. 0 104 0 104 0 104 Q11 01 010
Sago " o 2% a 2} o 23 0 2 [ ] 0 2§
Rlee .. ton #6510 4 2 418 0 479 6 436 0 455 3
Salt—-Fine " 90 1 80 8 B2 1 91 8 8 6 8L &
Rock 3 T4 10 52 11 50 8 82 4 86 10 48 3
Mustaed doz. 1 1k
tind 17 6 17 6 17 11 18 1 18 1 18 6
Starch It 0 5B O 6f 0 4 a 6 0 5 0 b
Blue ., » 011 411 410 0 9 o 01 o ¢
Matches £LO38 3 7% 3 42 3 O 2 8 211 2 4
{andles 1h. o ll]t 0 8 0 X o 8| 0 & 0 8
Eerosens .. galton 2 2 17 106 1 6 1 & 1 &
Tobaccd v 1b. 37 3 41 3 3 3 8 4 3 4 b5}
GrOUP VI, an—
Beef .. .. 100 Ih,
Mutton Ib,
Lamb each
Veal ., 1.
Pork .. . e . -
Grove VIL. BUILDING MATEREAL
Tunber—Flooring—6 x 1} . [1004t.lin| 18 03 | 10 &} 0113 ] 11 63 11 T4] 11 7%
& x g " 10 9 cg 8 0% g G 811 10 Ot
6 x " 9 9 8 O T 2 T11 8§ 4 711
6x ¥ " 75 8 b & 9} 61 6 4 6 7
Weatherboards .. N 611 6 10 6 3% & 1 7 3% 7 3%
Oregon 1000t s 164 4 125 1% | 123 4 146 10 123 11 149 11
Shel\rlns . " 217 9% | 178 & 174 11 187 7 233 0 235 0
Cement; . “ .. cask 16 & 15 9§ 17 6% 18 53 1 B4 14 73
White Lead . ton 855 6 T80 3 762 e B 785 5 872 4
Group VIIL GHEMIUu.s—
Cream oi Tartar .. 1h. 14 24 1 3 1 4} 1 4% 1 3%
Carbonate of Soﬁa ton 303 1 263 6 280 5 M2 3 200 D 262 1
Saltpetre . " 643 10 a4l 6 658 1 675 & 808 6 800 9
Sulphur “e . ) 958 6 | 279 7 1278 6 | 360 0 | 300 3 1




AFPENDIX.
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Averags Annual Wholesale Prices in Melbourne, 1871 to 1912—contd.
1
COMMODITY. ‘ UNIr. i 1883. ‘ 1834, | 1885. l 1886, ‘ 1887, 1 1888,
4
Group I. METALS-— s. d. g d. s 4. s. 4. . 4. 8. .
Iron—T1g  Mixed Nos. .. ton &4 3 78 10 75 104 72 4 Tt 9 g6 4
Rod amd Bar . ' 182 8 (180 0 | 165 10 | 151 64 | 139 8% | 148 53
Angle and Tee s 197 6 199 0 182 B 1864 74 | 180 O 133 1
Plate . . s .. " 209 3 210 0 202 3 180 0 180 0 180 0
Hoop N .. " 200 9 200 190 © 180 0 176 2 171 2
Galvanised Corrugated " 435 6 399 5 362z 3 334 333 3 03 6
Wire, Fencing N M 254 7 254 5 211 64 |-185 4 178 10 188 3
Zine—Sheet N .- " 469 24 | 466 04 | 446 11 433 10 416 0 427 4
Lead—5heet . .. " 444 3 372 10 359 73| 396 0O 404 7T 416 11
Piping .. .. y 426 6 a1 4 | 410 O 410 ¢ | 371 6 LILV ]
Copper—sheet .. .. 1. 0 10% O 103 o 10 0 0 8 0 114
Goaﬁon Whaef) .. .. ton 28 9 28 6 3 ¢ 20 3 25 9 20 114
Group 1l TEXTILES, LEATHER, & ¢ )
Jute Goods—Branbags .. ! dozen 4 10% 5 1# 4 1 3 10§ 3 11§ 4+ T
Cornsncks .. » 77 4 11§ 5 & 411 5 1M 6 3
Woolpacks .. | each 2 8 27 2 33 2 5 2 8 2 21
Leather—Eip .. .. b, 1 6 i 46 i 6 14 I 8 1 8
Calt .. " 2 2 2 78 2 7| 2 8| 2 8 2 B
Basils .. dogen 14 0 14 0 14 0 14 0 14 05| 14 0
Cotton—TEBaw .. .. Ib. 0 6} 0 64 (LI 3 9 54 [t] 55 0 5¢
Silk—Raw .. N . 1 16 24 14 9% 14 1+ 13 8 13 7 12 3§
00l .. .. .. ,, 1 0% 1 0% 0 104 a9 [T 3 0 104
- GROUP 111 AGRIOULE' L PRODUGE|
Wheat .. S .. | bushet 411 4 2% 3 10% 4 0% 3 0 3 9%
Ftour .. .. .. ton 204 9 177 il 159 4 208 7 169 4 17¢ 8
Bron .. . B .. | bushel 11 1 0 1 of 11 o 9 0 104
Pollard .. .. e " 1 i3 1 0 1 04 11 o9 0 9
Onts .. .. .. .. W 3 1% 3 0 2 104 2 10 2 73 2 10§
Datmeal s . .e ton a7 9 344 8 363 10 385 o 276 6 383 6
Barley—Maltang .. .. | bushel 5 6 1 2} 4 4 g 11% 6 3|} 5 5
Feed .. . " 310 2 11% 211 211 3 7 3 2
Maize . " 4 4 5 0k ¢ 23 1 34 4 Of 3 72
Hay .. . ton 12010 | 104 2 5119 2 | 110 7 |126 3 | 112 11
Straw . " 57 6 5% 9 | 58 4 59 2 6L & 55 0
Peas .. . bughel 3 7% 3 43 3 3% 3 5 3 4F 2 113
Potatoes | .. . .. ton 43 4 % 5 a2 7 71 63 3t 54 L1}
Grour IV, DAIRY FRODUCOE— .
Ham .. .. .. .. Ib. 09 0 9 [ QE LI 0 o ¢ 0f
RBacon .. .. .. " 0 8 08 0 & 1301 Q & 0 8%
Chesse .. “ .. ” [ ¢ 6 Q T§ ¢ 7 LI 05
Rutter .. .. .. " 1 @ 11 1 4 1 3 1 01 1 25
Lard .. . . .. - (O] 0 7 o7 0 6 a & 0 5
Eggs .. o . .. | dozen 12 1 2% 1 3% 1 2 12 1 2
Honey ., .. .. .. b, LU+ 0 54 9 4 o 38 0 4 0 4}
Gnour ¥. GROOERIES, &0,—
Currants .. . .- b, 0 5% 05 0 43 6 5 4 54 0 4}
Raisins . . " o 81 0 8 0 5t 0 5% ¢ 5§ 0 63
Herrings .. . doz. 1 1b,
tins T2 6 4f 5 11 5 & T ) 6 1
Salmon .. .. . - 21 A 13 7 4 39 g 3 910
Saridines .. .. .. {40z, hlvs] 9 8 8 2% 7 103 710 T4 7 14
Tea .. N . 1h. 1.3 1 2 1 3 1 24 1 1% 1 2
Colfea .. - .. " 11 1 0 1 0 011+ 1 3 1 3
Cocon . .. .. o 1 33 1 3 1 23 I 24 1 23 P 23
Sngar .. .. .. ton 755 0 (@83 7 | 518 6 | 404 3 ) 485 9o | 470 O
Macareni . . . 1h. 0 104 0 8 [ o 71 0o 7 o7
2o .. .- .. " 0 24 _l) 1 0 1} 0 1% 01 n 2
Rice .. .. ‘e ton 436 10 450 0 438 9 408 -6 ) 0O 413 0
Salt—Fine . . . B0 7 80 ¢ 81 9 L84 7 81 8 83 5
Rock . .. . " 52 7 58 © 53 3 48 8 65 6 55 ¢
Mustard .. .- doz 1 b
tina 18 Si 18 3 18 3 15 3 18 0% 17 @
Starch .. . . I, 0 A 0 5¢ [ Q 4g 0 4 0 4
Blue .. N - . " 0 o a9 0 % 0 8 0 & 0 8}
Matches . .. .. $roas 111 2 2 2 4 2 2% 1 % 1 94
Candles .. .. Lh. 0 9 0 9 o 8 [ 0 & o 6
Kerosene .. v .. | gailon I 5§ 1 5 1 4 1 5 1 6 1 7
Tobaeco .. .. 1b 45 5 44 4 5 45 1 41
GROUP VI. MEAT—
Besi .. . . 100 Ib. - 25 3 21 7 . .
Mutton .. .. 1b. . 0 2 0 1% e . .
Lamb “ . each . 7 2% T 44 . . )
¥eal .. .. N Ib. . 0 2 o 3 . . ..
Pork .. . .. . " . 07 0 6% . K
GROUP VII. BUILDING MATERIAL . -
Timber—Flooring—8 x 1%  |100ft. lin 9 N 8 5§ 810 8 10} 8 7 a9 04
G x " 7 103 T 6 8 1 71 6 8 8 1
6x " ) Ti 5 2 6 0 5 10 5 & & 10
6 x . 5 0 4 6 5 4 4 B 4 Si £ 6
Weatherboards . M & 0 6 Ok 5 & 4 10 £ 10% 8 0
Oregon .. .. |1000ft sp| 13& O 129 10 137 8 98 1 111 2 138 1
Shelving .. o w 287 3 222 11§ § 218 63| 198 3 223 2 250 3
Cemoent .. .. N cazk 15 2% 15 0§ 14 2 12 3% 12 1 15 8%
White Tead .. .. ton 634 7 gr8 6 850 0 530 9 545 0 98 6
GRoup VIIE. CHEMIQALES—
Cream of Tartar .. .. L. 1 4% 1 1 4% 1 4 1 4% 1 4%
Carbonate of Soda . ton 238 4 213 10 24 8 196 5 188 4 166 2
Saltpetre .. .. . " 660 0 831 © 630 0 576 10 564 T 547 8
Sulphur .. . . - 260 0 | 260 0 | 244 7 218 6 234 7




APPENDIX.
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Average Annual Wholesale Prices in Melbourne, 1871 to 1912—conid.
I
COMMODITY. ] UNIT. ‘ 1889, I 1800, i 1891. 1802, ; 1893, i 1894.
! i 4|
GroUr I METALS—- 3 A, | s 4. 5. . 5. il 5. d. 5. W,
Imn—Plg Mixed Nos. .. ton 83 7 9 0 78 3 T 3 T 5% 66 b
od and Bar ‘. . 163 0 205 1 181 11 165 0 iy o 1574104
Angle and Tae .. " 147 7 161 9 100 44 | 182 24 | 182 & 182" 6
Plate .. P " 1230 0 180 0 130 0 180 4 180 0 180 0
.. " 174 3 [ 192 4 [ 185 44| 100 4k [ 100 43 [ 175 ©
Galva.nised Corrugat-ed " 377 6 420 9 388 0 358 8 347 3 428 4
Wire, Fencing .- W | 195 0 [ 232 0| 2090 0 178 0 | 161 4 156 4
Zine—5Sheet .. ” 458 1 567 8 812 4 612 8 450 O 545 Q
Lead—3heet R “ ” 402 2 420 0 420 0 | 420 O 420 0 420 0
Piping . . ” 425 44 [ 460 0 460 Q@ 460 0 460 0 480 O
r—Eheat N . Iy 1 0} Q 10 0 o o9 0 23 0 B§
Coa (on Wharf} .. . ton 2% 0 ELI ) 15 0 13 8 18 0 4 7
GROUP IL'TEXTILES, LEATHER,&0 .
Jute GOOdS——Branba,gs‘ .. | dozen .4 10% 4 7 4 33 4 13 3 0% 3 -1-i
Corngacks .. » & 9 6 0 5 34 &6 8% 5 Of + B
Woolpacks .. each 2 04 3z 2 1 IOE 2 11 111} 1 9
Leat,her—KiF e b, 1 6 1 5 1 3 1 3t i 1 0
Calf e ” 2 6 | .2 6| 2 4 2 4! 1113| 1 8
Basils .. ° ., | dozem 14 0O 14 & 16 10 13 6 18 & 18 2
Cotton—Raw . . 1h. 0 5} 0 5 0 5% 0 5 [T O 4k
Sllk—Raw .. e e . 14 04 14 = 13 & 13 1 12 l[li» 13 0
Wool .. P ”» 0 104 011 0 9i 0 9 08 a8
GROUFIILAGRICULT'L PRODUCE) .
© Wheat .. . .. | bushel 5 23 3 of 4 33| 4 0 F g 2 2%
Flour ey es ton 230 G 168 11 2123 54 [ 194 0 150 & | 119 0
Bran . buslel 1 18 v-9 0 104 0 10} ¢ 3 | 0 6}
Follard . . - a -1 13 9 10 0 10% 0 11} 0 83 o7
Oats .. N .. " 3 74 2 7 2 oy 2 2 114 1 7
Oatmeal .. .. ton 31 2 418 6 | 304 ¥ 313 10 283 10 | 268 1
Bnrley—Malt.mg .. .+ | bushel 5 8 316 3 1§ 3 78 4 7 4 104
Fead . .. ” 3 (ii 2 2k 2 2 4 2 2 2 1%
Maize . .. .. o . 4 1 3 10 3 44 2 o 3 2 2 3
Hay .. . . .. ton 155 10 95 5 91 8 Do 10 73 4 oG 8
Shraw - .. N , 67 11 B3 4 3 0 Bl 4 40 7 38 5
Peas .. .. .. .. |bushel 47 3 28| 26 2 8| 2 4| 111
Potatoes . ton 105 7% 80 21 a8 63 3 4 87 10 47 5%
GROUF IV. DAIRY PRODUCE—
Ham .. . . . b, 010 0 0% o 9 0 8% a 73 LT3
Bacon . T i 0 8% o 8] o T4 ¢ TH 0 & 0 5
Cheese .. .. .. " (L [ O 5§ (L] ¢ 5 0 4
Buotter . N N » 011§ I 0F 0114 1 o Q0 9t 0 7
Lard .. .. .. .. - a5 0 4% o 4 0 6 0 5% 0 4
Egps .. . .. . dozen 1 4 1 1§ 1 2 1 0§ 011 0 104
Honey . Ib 03 0 4% o+ 3% LI 0 22 0 3%
GROUP V. GROCERIES, &0~
Currants N . . k. G 43 0 4f 0 43 0 4% 0 5% 0 .4i
Rawsing .. .. .. . 0 51 o 73 a 74 0 5k 0 53 0 5
Herrings A “ .. jdoz. 1 1b. )
oo ting & 4% 5 10 5 b b 6 5 6 i 64
Salmen . N . . 9 2 T 3 71 7 2% 7 3 7 23
Sardines .. AN . Moz hivsl & 94 & 6% [ 8 4 G 11 411
“Tea .. - . . Ib, 1 13 ( lli 0 113 011 1 0§ 1 0
Coffes - . ‘e 1 1 35 L & 1 2} 1 2% 1 15 11
Cocon AN . . » 1 2 1 2% 1 2% 1 23 1 23 1 2%
Sugor © . N ton 520 9 4B¢ 7 458 6 43 0 445 5 [ ]
Macaroni . i 1, 0 7 0 63| 0 ¥ 0 fB| 0 B}| 0 63
20 : X - " 0 2| 0 2f| o 2¢{ O 1| 0 1&| 0 13
Rice .. ve .. ton 416 2 468 4 417 0 HI 8 402 2 303 4
Salt—Fine . . ‘e » A0 0 | 9% 1 87 11 84 3 82 .4 81 0
Rock .. .. . N 34 3 37 4 54 B 49 4 47§ 47 6
Mustard .. doz 1t .
' , b 17 9 17 o 17 8§ 17 & 17 8} 17 &
Starch . “ 1. 13 4? 0 4 a 41 Q9 4 0 1 O 4
Blus . . .. . " 0 8 LI 0 8% 0 8 0 8¢ 0 2
Matches .. . e gross 19 1 5 1 8 1 3 i 4 1 4
Candles . .. . 0 8§ [ e 7 0 63 0 7 0 7
Eerosena . «o | gailon 1 4] ol I 3 0 &4 0 B 0 8
Tobhaccd e e Ib, 4 4% 4 4 4 4% 4 4§ 4 5 4 8
GROUP V1. MEAT— . . '
Beef .. . “ 1040 1h, . 18 6 14 7¥ 17 3% 15 114 | 13 0
Mutton . .- .. 1. . LU 0 1 a4 1% 01 0 14
Lamb . N .. eath . 711 72 G O6f 519 5 6
Veal . .. .r .. 1b. . 0 Z 0 2 0 2 01 0 1
Pork . ” o (L] 0 5 0 43 0 4 o 3
GRoUP VIL BYILDING MATERIAT 5
Timber—Floormg—06 x 13 |100ft. lin 9 103 2 & 7 3% 7, 1} 6 7 6 10¢
6 x i " & 4 7 2 L3 Oi 5 Oi 5 4 5 B
4 x " L8 10 511 5 4 1 b 4 22 4 Sl
6x 3 - 65 1F 4+ B 4 53 3 112 3 8 4
Weatherboards .. - 5 & 4 7 4 2 4 6 4 Sk 4 53
Oregon ., .. |10005¢ sp| 130 11 136 3 113 9 92 4 [ 100 0 104 4
Shelving . .. ,, 70 11 242 5 281 64 | 190 3 | 218 £ | 206 5
Cement - N . cask .| 15 7 14 ¢ i2 ¢ 12 2 12 4) 11 9%
White TLead .. ton 805 9 85 5 806 5 506 9 547 B | 540 O
GROTP VIEI. CHEMIOALS— '
Cream of Tartar . b, 1 2% 1 2 1 0% I 0% 0 104 O 8§
Carbonate of Soda . ton 157 7 187 7 208 4 | 204 & 193 ¢ 106 3
Saltpetre .. . “ o | 538 2 557, 7 554 2 546 10 617 3 543 1
Sulphur . " 220 2 231 6 228 3 | 236 6 | 220 T "2/ T
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Average Annual Wholesale Prices in Melbourne, 1871 to 1812—contd.

* 1
COMMODITY. URKIT. | 1885. l 1806, ' 1897, \ 1398. E 1800, \ 1600
" GROUP I, METALS— 8. d (-85 d | s 4| s & | s d | s 4
Iron-=Pig Mixed Nos. ton 41 5 5 4k w44 65 4 a1 74| 108 b6}

Rod and Bar " 158 'O} | 156 11 60 0 183 & 210 ¢ 260 0

Angle nnd Tee " 182 6 184 3 |-1¢0 © 100 114 | 207 1§ | 266 11

I’Iabe " 180 0 181 2 186 0 185 0O 206 @ 263 10

" 175 0 1756 0 1746 11 180 43 | 212 4 271 2

Gnlvanised Conusat&d " 304 2 317 2 304 3 304 5 356 6f ) 382 11

Wire, Fencing N . 149 24 [ 157 § 186 3 176 2 200 8 230 2
Zinc—Sheet. 3 5200 8) [ 480 O (480 © 480 O 658 54| 704 3
Lead—5heet » 420 0 340 ¢ 345 Q 936 2 400 ¢ 426 2

Piping s 460 0 330 9 320 0 323 10 303 6 442 1
Co r—Sheet A [ O 2% 0 B¢} 0 B}| 0 si| 0 8 ¢ 8

{on Whari) .. ton 13 o 17 1 17 1 18 1 16 ¢ 21 4%

GROW]_I TEXTILES, LEATHER, & !
Tute Goode— R 1 | o | S A T8 2B | Vh| O3
X hil
Woolpacks .. | each 1 7i Poe 1 J 1.4 1 9 11
Leather—Ki .. ‘e Ib. 1 0 11 11 1°1 1 1 1 3
Gaﬂ " 1 ¢ i 9% 1 10% 2 0 2 Q 2 5
Basils dozen | 14 5 14 7 13 8 13 1 14 ¢ 18 8
Cotton—Raw Ib. Q 4i & 5 0 43 0 3% 0 4 0 5
Silk—Raw » 12 7 12 64| 12 4 12 83| 12 9% 12 11
00 .. e e » 0 8t 0 8% 0 8| -0 8% 0o 8 0 104
GR\%%];]{LMMW“'LPNDWE bushel | 2 10k| 5 03[ 5 | 8 ar| 2 o1| = ok
HY . T e £
Flour ton 142 § 249 2 280 2 196 10 130 3 124 11
Bran .. bushel | ¢ ¢ 011 01| 0 9| 0 7H| O o
Pollard . 09 1t 1 1% 0 9% 0 Bk 0 10
oats .. - " 1 & 3 0 2 2 2 0} 1 8| 2 3
Oatmeal ‘s ton || 272 10 a2 331 2 27 2 234 7 306 11
v~ S S T R i S IR
L] [ - -
Maize » 2 3 3 5§ 3 1i 2 B 2 104 2§
Hay .. ton 68 11 92 11 g4 2 60 2 56 10 69 9
Straw " 30 9 57 & 49 1 36 9 8 2 32 .2
Peas . *bushel 2 31 3 03 30 3 2 2 9 3 3%
FPotatoes ton 20 4 7% 2 a7 11 160 4 41 54 50 11
Gn.Hour IV. Dnmr Pnonvcla— b o o o 7 o 8 o 0 o 8 o e
am . . . h:
B:mon. " 9 6 0 6 a 7 [1 I 4 6 0 &
Cheese » 0 -44 9 5 [ 4; [ 1 0 4 0 5
But,t.er " 0 8} o9 0-10 1 0} 9 9 a9
Lard . ” o 3 O 5 0 5% 0 6f 0 4 0 3
. dozen 0 8 1 9 1 0 O 11% O Of 0 B
& {’ o &0, Ib. 0 23 0 3 0 3 0 4§ O 3 ¢ 3
nour Rocmms, o :
Currants .. . b, 0 4 1] 4i 0 5} Q0 5& 0 4 1] ﬁt
%atal_ns 021 Ib ¢ 5% 05 0 7 o 7 o0 7% ; 07
ETTIN . -

6 tina 5 0% & 5 3 7 b 7% 5 6 5 10
Balmon " 7T ¢ T 2 7 1 611 T 0 & 6
Sardinea doz hlvel 5 & 5 6 5 6 5 4} 5 3 5 6
Ten Ib. 1 ¢ 1 0 1 0 1 0k 0 111 0 11}
Coffee " 1 14 1 0 1 1 1 0 10 011
Coton . 1 2 1 2 1 23 12 1 24 1 2k
Sugar ton 454 3 485 5 453 10 440 0O 440 0 452 4
Macaroni Ih. 0 6} 0 5i 0 5% 1] si 0 6} 0 ﬂ»i
Sago - 0 1} & 1 01 0 1 0 1§ "0 1
Rice .. ton wT 2 382 9 406 O 443 ¢ 416 6 414 7
Salt—Fine N 750 71 3 7 74 11 74 10 726
M 130 10z Ib 47 4 443 3 4 3 47 5 44 11 40 3

uatar Oz,
ing 17 Bi 17 8 17 8} 17 8 17 8¢ 17 3;
Starch Ib. 0 4 o 4 0 43 0 4 1] gi 0 4
Blue .. » Q0 8 0 8 0 33 o 8 i [ Bi
Matches groas 1 3 1 3 1 8 1 3 1 3 1 2
Candles 1b. 0 7 o & O 5 0 5§ 0 6 0 &
Kerosene gallon 0 B 0 0F o 9 9 Bt 0 9 011
G'.['olJ % m .. b 4 &8 4 6 4 6 4 6 4 6 4 6
ROVP AT—
Baef | N 100 tb 13 7 17 & 20 73 28 8% 19 ' 14 21 83
Mutton k. 1] 12 01 O 2% 0 2 01 0 2
Lamh each 5 & 5 6 7.1 79 7 5 8 9
Veal L., Q0 13 0 1} Q 2 0 2¢ 0 2 0 2%
Pork . ,, 03 0 33 0 43 05 0 4 0 4
GROUP VII. BUiLDING MATERIAT) .
Timber—Flooring—g X li 1007t lin 76 g} g g g éi g ';'1 . 2 3; g %g
X 3
6x % ot 573 51 6 4 6 74| 6 0f| o 6}
4 x '} ”» 4 02 4 3 4 7 4 9 4 4 4+ %
‘Weatherboards .. . 4 2 4 4% 4 10§ 5 2 4 10 5 ‘1
- Oregon . . IOOUftep 122 11 116 3 W 3+ | 125 1 124 ¢ 144 5
. Shelving .. w 216 1 | 214 7 [ 218 6 |215 ¢ | 193 & | 224 B8
Cement ‘. cagk 12 8% 12 73 12 104 14 6§ 15 0 14 113
GWhitevII.Ieladc‘ ton 540 0 537 0 537 4 568 6 g8 6 786 2
ROUP HEMICALS—
{ream Tartar . 1. o of 0 113 4 10 Q 95 o 9 0 9}
Cn.rbonate of Soda ton 160 7t ) i8¢ & 196 2 194 B 154 3 148 0%
Salty " 563 11 | 502 B 524 7 523 @ |527 4 530 ¢
Sulp! ur - 285 4 175 0 168 0 157 6 168 & 172 4
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Average Annual Wholesale Prices in Melbourne, 1871 to 1912—contd.

UNIT.

] 1
COMMODITY. ; 1901, | 1902 1903. ! 1904, } 1805, | 1006
1
GrouP I, METALS— g d. s d . 4 s d 8. d s, .
Irot—Pig Mixed Noa. .. ton a0 &kl 7T 6 g4 1 kiR o0 80 7
Rod and Bar .. " 230 4k | 101 2 | 180 114 | 179 0 | 177 1oy | 192 8
Angle and Tee N ' 280 7 214 3 209 4 205 0 185 O 197 4
IR ERE SREEUE SOl RET &
" =ik =10 5]
Galvanised Cormgated . 360 7 3531 & | 351 4 40 7 332 11 343 3
Wire, Fencing . " 182 11 164 ¢ 165 8 153 3 160 9 17 2
Zinc—3heet, ‘e . oo | 6L6 11 549 3 B 7 0 o o 9 6006 11
Lead-—Shest .. .. " ave ai 281 11 24 3 | 200 O 337 8 | 217 4
Fiping AN " 364 M| 303 10 347 4 vy 0 383 1 430 3
r——» heet b ¢ 8% 0 o 95 [ 010 1 0f
(on Wharl) _ .. ton 23 9 23 0 19 11 15 83 4 8 17 3
GROU[’II TEXTILES, mem,&c )
Jute Goods—Dranba, dozen 4 0} 3113 3 63| 3 o} 3 04 5 ()i
Cornsacks .. " 5 14 4 55 4 11k 5 0f 6 3 611
Woolpacks each 1 104 1 8 110 1 104 2 1% 2 4;
Leather—Eip [ RN [+ 1 33 i 3 1 3 1 03 1 3 1 5
Calt . . N 2 3t 2 0 1114 16 1 6 2 g
Basls .. v | dozen 18 0 18 0 18 0 8 0 18 o 23 2
Cotton—Raw .t .. Ib. Q 53 }+ ';i [(] a9 6Y ¢ 5% 06
Silk—Raw . . . " 1 6 11 Tk 12 3} 13 3 13 1% 14 1
© Wool . o 7% ¢ 7% 0 8% 0 M ¢ 10 o 11}
Greup LI AGRICULT L PRODTOE i .
Wheat e N ++ | bushel 2 N 4 3} & 24 }_3 ?.f; 3 43 :3 2
Flour . .. ton 122 4 133 7 |-23F B 151 2 148 8 142 9
Bran .. .. . «+ | hushel QO 8 1 2% 1 0} 0 T 0 10 oG 0
Pollard . .. . . 0 1) 1 33| 1 2! o 78| o1y 00
Oats «, . i .. - no 2 3 3 13 2 8 3 10 2 13 2 8
Oatmeal AN - ton 288 391 ¢ 13 9 215 9§ 243 1 AW ¢
Bar] y—Malt.lni! hushel 3 34 4 54 4 63 3 5, 3 11} 4 6f
Feed . . " 2 0f| 3 54| 3 2 1ooy| 272k| 2
Maize . . .. . 2 7 4 4 309 2z 1} 274 P
Hay .. . . - ton 5 A 111 4 117 1 7l 8 Tl kIR
Straw . e . " 33 1 #B 0 a2 0 25 4 31 3 33 ¢
Peas .. .. .- .+ | bushel 3 5% 4 24 + 21 2 8 2 4} 3 8
Potatoes . ton 92 34 101 1§ 54 4 1 4 132 141122 93
GROUF IV, DAIRY PRODUCE—
Ham .. . . b o o 0,114 0 10F | .0 10 o 9 0 Of
Bacon e .. . 0 74 0 Sg 0 93 0 7 0’ & 0 Of
Cheese .. .. " [ 0 8 o0 7 [F I 0 8 [T
Butter PN .. . 1 0¥ 1 21 1} llg 0 98 G 11 011
Lard .. .- .. .. I [ ] 0 B} [0 4 0 44 0 4 0 5
Eggs . N .. oo dozen 0114 1 0 t 11 DD LI o9
Honey 1b. 0 33 0 3f o 3 0 3 a 2 g 3
GROUP V Gnocsmxs &c—
Currants . .. L (LI 0 4} o 33 0 3% a3 0 4
Raisins e . 9 7 0 ?i 0 65 LU Q. 5 [
Berrings .. doz. 1 Ik 6 0% 5 2 4 7 4 2 31 4 2
tins
Zalmon . .. .. 1 7 o} & 5 & 43 § 11} 4 9 8 5
Sardines . .s doz. hlvy 5 03 4 114 5 14 4 T 4 3 4 10
Tea .. .. .. . b, 0 11} 0 7R o 73 .0 7 07 o7
S I O S O I O A IR A B Ol I O
00 .. .. s 1 R
Sugar N . . ton 457 6 411 8 408 1 402 10 435, 1 401 7
giacarom .. [ g ;)i g ‘;:g g ?g . 3 ?31 g ﬁ g .:;!
nEn . - .. u . 2
Tiee .. . . o] ton | 443 D | 403 B 1462 0 | 450 9] 445 @ | 452 D
Balt—Fire .. . " % T 70 0 00 87 8 6716 87 &
Rock .. . . . 50 11 58 % ) T 42 5 | 48 B 30
Mustard i doz, 11b] 17 113 1% 5% 18 & 18 24 18 ¢ 18 0
h tins
Starch . . 1. o 4] 0 43 0 45| .0 53| o 5 0 6
Blue . N s . (LI 1) 0 7t 0 71 .0 Ty 0 T4, 0 7i
Matehes .. .. .. grosa 1 4 1 &% 1 & 1 9%, 1 104 110
Candles .. o . I, 0 63 o 684 0 sg L8 0 6 L]
Kerosene .. .. | gallon 0101 0 73 ¢ 8 - a0 8t 08
G'Toba%o M,A .. “ 11 4 T} 4 9 4 9 .4 0, 4 9 4 7
ROUP EAT— .
Beof . .. . .. 10016, | 2r 11 31 13| 28 5i 23 83| 21 53] =21 T
Matton .. N k. 0 2 0 3 G 3 0 3 o 3 a2
Lamb .. o .. each o 4 8 5 ¢ 104 11 1% 10 4 9 2
Veal .. .- .. N Ih. Q0 2k o 2 o 23 .90 2 0 2% 0 2
Pork .. e v .. " 0 47 0 5y 0 68| .0 & 9 4% 0 43
GrOUP VII. BUILDING MATERIAL .
Timber—Ficoring—6 x 1% |100£t. lin 4 6 10 0 10 45 10 4 0 43 9 0}
6x i » 7 33 8 0 8 % & 3 7T 8 7 81
sx b | »o| 3 23| PE DAY 39
» i - [

' Weatherboards - 4113] 5 & 6 0| 6 1F 5 5&| G 104
Oregon .. L0oit sp| 115 5 110 1 120 2 00 14103 3 127 1
Shelving .. i 228 0 232 104 | 236 8 231 B 230 7 256 0

* Cement .. . o | eask 14 10 2 1| 12 0 11 10 12 2 11 5%
White Tead . ton 6ol 6 Bl 6 530 ¢ 532 1 508 1 553 6
GROUP VIIL CHEMIC.—\LS‘*- .

Cream: of Tartar . 1b. 4 o 0 9% 0 10 0 9 0 8F i+ 8§

Carbonate of Soda’ P ton 144 11 138 4 7134 & | 138 3 1163 2 | 180 0

«Zalt] - .. . ” 520 ¢ | HOR 2 827 8 | 488 478, 1 400 9

Sulp ur .o N . . 183 4 184 7 166 4 158 6, 101 2 161 6
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=X,
Average Annual Wholesale Prices in Melbourne, 1871 to 1912contd,
COMMGDITY. _ Unir m 1807, _ 1308, _ _ 10140, 1811, 1912
I | ]
" Tea ;
Grour I. METALS— s d 3 d 4 d. L 5. d & d.
Iron—DPig Mixed Nos, . ton 81 3 70 5 7. 5 L 0 aL 2 82 .2
Rod and Bar . 0l 5 204 3 195 9 195 ¢ 191 2 210 9
Angle and Tee . " 21k & 215 O 2056 0 197 8 w5 0 201 3
Plate .. . - L 211 5 213 54 (108 2,1 192 13| 192 & 200 3
Hoop ' 210 84 | 216 11 212 B | 200 720810 {211 8
Galvamsed OO«EE—»@Q " 393 mw am o 13686 4 | 354 5} |347 5 354 6
Wire H&:oEﬂ . ' 175 7 155 3% | 182 2 171 4 145 3 | 168 104
Zine—S3hee! “ W 761 5 | 887 B (61310 (601 64 | 67310 | 720 6§
Lend—Sheet .. N " 485 mw 66 T | 341 2 | 822 1% | 315 L1 377 8
Piplng v .. - 400 B | 430 43 1421 2 1 405 3 | 387 3 | 119 4
Copper—Sheet e .. 1h. 1 1% 0 11 0 10§ 0 of 0 M| o 9%
Coal {on Wharf) .. ton 21 6 22 8 2Z 4§ 22 8 22 ¢ 22 8
GroUPTI TEXTILES, LEATHER, &c
Jute Goods—Branbags . | dezen 5 3 4 4 i 8 5 a4 4 0F 51
Cornaacks .. " 70 5 6 4 9 4+ 9} 5 3k 6 7§
~ Woolpacks .. each 2 8% 2 3 21 a1 2 4% -1
Leather—Ei .. . 1b, 1 8 1 5§ 1 5 1 & 1 7% 1 7
Caif “r .. " 2 3 2 3 2 31 2 3 2 43 2 43
Baslls .| dozen 25 0 23 10 22 B 2 7 20 0 20 9
Cotton—Raw . . 1] DTy 0 aw 0 6§ 0 83 9 71 ..
Silk—Raw .. " 15 43 iz o 11 & 11 SM 11 10 .
Wool " 0113 o o 0 103 O 10, 0 10¢ N
GROUPIIL. >nEoc5 rm.soc:ow
Wieat .1 bushe? 3 9 4 2 4 7 3 104 3 63 4 0f
Flour .. .. .. ton 188 1o | 178 3 | 206 11 B0 ¢ | 160 O 175 44
Bran .. N . | bushel 0 ”:um 1 2 O o o 16, O 114 1 2
Pollard . " 010 1 2 i 03 010 0 11% 1 2%
Qats . " 2 8 211 2 2} 2 4 2 4} 3 3§
Ontinenl . - ton 323 6 1382 6 | 20111 (302 4 81110 | 414 6
wu.:m...rlan_z:w .+ | bnshel 4 6§ i 11 211 4 1 i+ @ a1
Faed . .. " 2 9 3 8 2 5% 2 4 2 8 4 Bk -
Miize .. o . " 3 2 4+ 3 3114 2 73 2 ¢ 4 1%
Hay .. . o .. ton 93 9 137 6 856 5 B7 1°) 98 9 117
Biraw . . .. s 38 4 56 6 4 3 3¢ 7 32 11 36 5
Peas .. " .. .. .. | vushel 3 42| 311} | 4 63| 4104 3114| 4 1
Potatoey ton i 8 8 0 ] 85 5E | &0 T | 157 ©
Grour IV DAIRY Hwoucoml
Ham .. 1b. a4 10 g i1 i 0% i QM g 114 1 ¢
Bacon AN . . " o7 0 8 [H mm 07T [ 9 9
Cheese .. . N ¢ 7% ¢ 10 0 8 9 7t ¢ 7 0 10
Butter N .. ” 0112 I 1% 1 3 0 1% 011 1 2
Lard . . " Q 52 1 8 [ am 0 64 9 5 0 B3
Egee .. . dozen 0 10% 1 0 1 aQ :w 1 0 i 2
Honey 1 0 2§ 0 3% 03 0 3 0 3 0 3%
Grour V m-So_ﬂEnm. . :
Cuorrants .. “ Ih. O 5 { mm ¢ 5% Q mm q 5§ 0 53
Raizins .- . " o 7} 06 0 6} o & a 6f 0 682
Hetrings .. . v |doz 11b
tinz 4 9 4 6i 4 6} 4 @M 4 5 4 6
Salmon . .. " 6 1 7 0f & How 7 4 8 10 % TE.
Sardineg .. . duz hivel 45 0@ 5 9 5 1 5 0 51 & 13
Tea .. N .. 1. 0 8 o 8 0 8} Q0 8 0 9 N
Cofice . .. " 1 14 i 14 1 1)1 um 1 1% 1 2
Cocon +e .. . 1 0% 1 1% 1 1% 11 1, 1% 1 1
Bagar . .. ton 305 4 413 6 428 6 | 448 O | 437 & 480 &
Maocarom .. . 1b. 0 5% o 53 0 5} 0 5 Q m.w o 3
Sago .- . . 1 ¢ 3 3 1% 0 1§ 0 1% 0 2 a2}
Rice . .e .. +e ton 498 O 507 4 495 0 486 2 466 2 1526 0
Bali—Bwne .. . - w2 |75 6 | 813 | 8L 2 | s 8|8 3
Rock . .. 1 48 11 60 2 48 1 43 3 44 3 50 6
Mustard O doz 1 b,
' - tans 18 4% 10 9 15 0 19 0 149 0 19 0
Starch .. 1b. Q0 5 (LI} [ 0 5 o 5 0 5
Blus . ,- "t o 7§ 0 g O 8% 0 mm 0 a3 a 8
Matehes .. gross 2 4 2 B 2 5% 2.2 2 1 21
Candley .. . 1, 07 o7 0 .qw Q qw 0 7 a 7
Kerosene .. .. - .. | gallon L 0 B [ o 9 a 9% 0 10
Tobacep N .- 1b. 4 7 4 7| 4 7} 4 7} 4 71 4 104
n:ocw V1. MEAT— '
Beef e e 100 1. 26 3% 28 33 |-23% of 19 9% 18 10 24 6
Mution . .. 1b. o 2 0 2 0 2 o 2 0 Mw 0 3
Lamb . . each 9 1 8 £ a 31 & 0% 8 16 9 10
Veal .. . . th. 0 2% 0 2 0 2 G 2 0.2 0 2
Pork , . : 0 5 0 5k LU 3 0 5% 0 4% Q0 4
GROUP VII. BUILDING MATERIAL
Tmber—Flooning—6 x 14 1006 linl 10 4 10 3§ 10 -3k b 10 :w 11 0 11 0%
. &x § N 8 4 711 g 14| 97| 8 9| 8 a3
8x 2 " 7 aw 72 7 1% g 14 B 0 7T
6x % It 5 3 5 1 5 3 6 03| 5 9 5 5
Weatherboards . ' & 23 5 6 5 6 T 0 8 73 & 1}
Oregen .. 10008t spl 124 8 113 10 107 3 111, 3 118 32 131 11§
m&a_i:m .. - " 280 mw 306 0 | 306 6F1 830 0 25 5 | 235 0
Cement, . . e cnsk 13 12 11 11 114 | 12 & 13 5 14 8
White Lead . ton 629 885 5 560 5 7 B |402 £ |71 6
GROTP VIII CHEMICALS— .
Cream of Tartar ., .. L] 0 03 L] 0 3 0 9 0 10% o 0%
Carbongte o__ Soda . ton 186 9 182 1 162 6 164 9 167 6 1866 &
Saltpetre . .. .. ” 597 10 | 582 8 | 592 4 860 0 | 660 O 680 0
Sulphur . .. “ _ 176 & | 160 O 166 2 140 9 173 1 192 6

* First 9 Months.
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APPENDIX VIIL.

1

THEORY OF DETERMINING PRICE-INDEXES SHEWING VARIATIONS
IN THE EXCHANGE-VALUE OF GOLD, OR IN THE COST OF LIVING.

BY . H. KNISBBS, CM.G., F.R.A5., F.8.8, Exrc, Etc
Federal Statistician, 'Austmhiq._

SYNOPSIS.

General theory of determining price-indexes. - A

Price-indexes from relative total expenditures and from price.ratios,

Arithmetic, geometric, and harmornic means.

The harmonic mean is really as legitimate as the arithmetic, but is not
more So.

Woeights to be applied when price-ratios are used.

Computations of mean weights. R

Error of meang.

Index-numbers referred to average conditions during a period.

Differences between various price-indexes. -

10. ¥arious methods adopted for measuring the exchange-value of money.

11, SBupposed defects in the geometric mean. :

12. The aggregate expendibure method the best.

13. Conclusion.

fadt il oIl ol L

1. General Theory of Determining Price-Indeges,—The exchange-value or
purchasing-ef fictency of money 18 measured by the amount of any commodity which
a unit of money {£1 say} will purchase ; or it is measared in & reciprocal way by the
amount of money or price which has to be paid for a unit of the commeodity in
question, The lattor measure is, of conrse, a reciprocal of the former, that is, the
exchange-value or money-purchasing efficiency of the commodity is measured by
the quantity of money which a unit of the commodity will buy, or for which it can
bhe exchanged. It is eonvenent, and 1s the eustom, to express exchange-values
through price. When the price of a comimodity changes (for example, when 1t
becomes greater) it denotes change of (reduced) efficiency in the purchasing-power
or exchange-value of money with respect to that commodity. Thus if & thing that
originally cost £4, at some-later date costs £5, the price has advanced in the ratio from
1 to § or 259%, or the efficiency of the purchasing-power or exchange-value of money
has, m respect of the commodity in question, fallen from 1 to #, or 209, the two
gtatements being virtually the same. The ratio of the price at one date to that at
another is called 1ts price-ratio in respect of those dates. It has becoms customary
for economists to regard every instence of a rise or fall in price in a particular com-
modity as an individual measure of « wvariation w the exchange-value of money, a
measurs which has value or weight in proportion as expenditure upon the commodity
i guestion enters into the aggregate of expenditure upon the whole series of com-
modities of which it forms a single member, The term “ exchange-value ” is to be
preferrad Dbecause 1t 18 unambignous ; * value ** without qualification might denota
utihity-value, esteem-value, cost-value, etc. Here it may be remarked that the
method of determining variations of the exchange-value of gold by means of price-
ratios, is not a good one, as is shewn hereinafter, and the only satisfactory method
in that of aggregate expenditures for a given regimen.

1
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Now it is obvious that if, in & series of commodities, the quantity used in o
given period be constant for each commodity, the measure of the econome import-
ance or economic ** weight ” of each is the relative expendibure m money units on
thet member of the seriez.* Hence through statistics we may obtain some ides of
this measure or “weight.”’ Weight in this sense has, of course, no direct connection
with physical weight.

When prices have changed, however, the *° weights™ will have changed also,
unless the quantities of the commodities have changed so as to leave the expenditures
{or quantities multiplied by the price} the same. Ordinerily 1t may of courso be
said that the © weights ** will have changed. Now there can be no real comparison
of the relative purchasing-power or exchange-value of money, except on some
supposition of constancy in human requirements, and just in proporbion as the
usage of different cormmodities varies so will any estimate of relative purchasing.
power become dubious. In short, a fixed regimen is essential for am accurate
determination,

In some instances human requirements are fairly constant. II we suppose that,
for an ** average ” member of the community, a particular regimen be adhered to,
then clearly we may tabulate the aggregate expenditure on that regimen at two
dates ; and the expenditure thereon at the later date, divided by the expenditure
at the former, will measure the expendutre-ratio for the two dates. " Thus, for
example, if we suppose it to tncrease, it will represent a rise in the cost of the com-
modities. The reciprocal of this ratio or relative incrense measures the decrense
in the purchasing-power of money with respect to the particular regimen.

If the regimen itself vary, any computation of the change in question 13 dubious,
because it containg two eclements, viz. :—

{i.) Change in the regimen itself, i.c., change in the use of the conunodities
{or standard of Lving), and

{il.} Change in the oxpenditqre on, the cost of the individual elements in the
regimen,

Where the regimen changes either in virtue of the changes in price, arlatrarly,
orin response to changes in the “ standard of living.” ete., there are still ussumptions
by means of which acturale conmparisons can be made. Thus we may make several
definite suppositions, for example :—(a) that the quantities at the former daie apply
to the later, and thus compute what the efiect of changed price would be ; or (b} we
may, on the other hand, suppose that the guantities vsed at the second date were
actually those at the earlier date, and can again compute the aggregate cost of the
regimen on this assumption. Both of these comparisons are, in their way, valid,
intelligible, and respond to certain questions of sociological importance that from
time to time arise, and which for certain purpeses demand an answer. The bhest
general assumption (¢) is, of course, that some mean-value of the * weights ”* apphes :
this mean may be arithmaetic, geornetric, or harmonic ; and any one of these racans
may naturally amse. It is shewn herveinafter that the geometric mean is doubtless
the most accurate genarally, but that in certain cases the arithmetic may be used.

Ii we have price.ratiog for a series of commadities, and dedues from them some
general ratio that expresses for the series in question the price on the whole at the
second date, as compared with the former, such a ratio is called the price.index
of the lattar date,

The nature of the combination of the price-ratios in the caleulation of & price.
index, even when the relative weights are decided, is a maiter for consideration.
It is essential, for example, for satisfectory comparisons that a serics of price-
indexes which profess to express changes in the purchesing-power of money 'shell
furnish the samse relation between the purchasing-power at any two dates, as would
he furnished by ealeulating by the method approved from the original data for the
two dates. If this were not so, then obwviously the mdex-numbers do not fulfil
their profession ; in short, they are misleading,

Index-values, as ordinanly furmished, are unfortunately subject to this eriticism, *
viz., that they cannot, in the natura of the case, be assumed to represent intelligibly
the relation required. at least with sufficient precision to answer many practical
guestions. This may he readily seen by comparing any two seriss of price.indexea,

2. Price-Indoxes from Relative Total Exponditures and from Price-Ratios,—For
a series of commodities A, B, C, the price at a certain date is a,, b,, ¢,, etc. ; at somne
later date it is a,, b,, ¢,, ete. The quantitics of these commodities may be denoted
by =, 3, v, ebe., with suffixes ¢ and I according to the date. The unit by which
any commodlity &, B, or C, ete., is measured may of course be anything whatever,

* Ferosmuch as the money-unit conatitutes a unigue common measure of exehange-vatues,
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ag a pound avoirdupows, a gallon, a gross, an article, ete. The price-ratio at the
latter date as compared with the former ordma.nly varies with the commodity used
t-o determine it.  Thus it may be written :—

b
(1.3 P L= =L o0 = ?‘-; ofy = o ele,
o o

according ag commodity A, B, or €, ete., is used. In atbempting to utilise these
price-ratios p, gq, v, ete., for any general deductmn, the relative-werght which should
be ascribed to each obvmusly demands consideration. If the guantities or mass.units

used wore ddentical at each date, and were, say, e, 8, v, etc., we should have a
general price-ratio I, determined as follows, viz. i—

P, esy 4 8b 4 ye, + ete
P, T aa, + pby + ve, + ete.

P, and P,, denoting total expenditure on commodities A, B, C, etc., and I, the
deduced general price-index for the dates in question. This formuls is one which,
for example, would give the relative cost of living at the two dates, on the assumption
that the commodities, &, B, C, ete., represented the standard of hiving, and that the
quantities of them which wero consumed were identical at the two dates.  The
formula given (2} is unquestionably the only proper formula to use in such a case,
and it may be shewn that it iz the best formula in all cases, See hereinafter.

To clearly illustrate the matter, suppose, for example, that at the twoe dates this
consumnption for some given unit of time was, let us say, uniformly ten 4-1b. loaves, .
1 pound of tea, and 5 quarts of milk.* Suppose further that the prices at date 0
were respectively 5d. per loaf, 15d. per lh., and 6d. per quart, and at date T 6d. per
lonf, 24d. per ib., and 4d. per quart. Then on this assumption the actual cost of
Iiving (so far as these items are concerned) would have risen from 95d. to 104d,, that is
in the ratic of 100 to 109.47, or in other words, there would be a 9.47%, inerease in
the “ cost of living.” ¥

A method very commonly employed, however, for estimating changes of this
kind 15 to ascertain the price-rutio for each commodity, that is, to find the quantities
P @ 7, ete, by divilmg the price per unit at the second date by that at the
firgt, and to take a mean of all for a general result.} The price-ratio is, of course,
independent of the size of the wnit. These quotients are commonly mu[tlp]:ad by
100 for mere convenience,

Ag reliance upon price-ratios and combinations of. them is very common, the
question will e referred to nt some length.

If price-ratios were really of equal weight we should have

[ | r = le {p + g+ r + ete. ton terms ); or
3 .
4 vou,.. I7 = ;"/ (p. q. r. ete. to 5 terms ); or
1.

1 ;1 . 1 1 = _n{p. g r ete)
n (; -+ q_+ P etc.) (g )+ @) L (pg.) ote.

according az we preferred the arithmetic, the geometric, or the harmonic mean. Which
of thesoe is to be preferred is a point to which we shall refer later. The arithmetic,
goometne and harmonic means all assume that each commodity is of equal import-
ance 1n the result, but which is the proper one to adopt depends on other considera-
tions of & more complex character. Popularly the arthmetic mean, viz., the
ordinary average, is supposed to be satisfactory, but this is an error ariging ordinarily
from the fact that what underlies such an asswmption is not apparent. Taking

r;s Trfue oc]:]::sumption per head per annnm s about 32 loaves of bread, 3 lbs, of tea, and 16
yusrts of mi

¥ Here it may be mentioned that computed from the zeometric mean of the price-ratios,
wei t.ed according to the anthmetle mean of the weighta, we ghould obtain 109.53. See next
aec

: This method i3 wholly unsntisfactory.
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the example just quoted, and regarding the evidencs of each cominodity as to rise
of price as of equal value, we should have the following results according as we take
one or the other mean, viz, :— : '

Arithmetic Mean.’ eometric Mean. Harmonic Mean.

(A) 1.20 1.20 - %
: . 15
(B} 1.60 . 1.60 53
© 06667 ' - " 0.6667 ' %
' 71
Sum  3.4667 Product 1.280 Swin 33
(Divisor 3.} - {Root, Cube) - {Divisor 3)
100 x Result, Cube Root Quotient -,';—:1,‘
100 x Quotient, 115.56 108.58 | 100 % Reciprocal 101.41
N ] —— ——

Result by ratio of aggregate of expenditures = 109.47.

Thus we have four results, viz., by formula (2), viz., the ratio of total expenditure
109.47% ; by formula (3) based on the unweighted arithmetic moan 115.56; by
formula {4} based on tha unweighted geometric mean 108.58 ; and by formula (5)
hased on the unweighted harmonic mean 101.41.  And it inay be added that had
we used formula (2) with one unit of each (i.6., a = § =y = 1) we should have
obtamned the result.130.779%, or 30.77%, necrease, and further that by a method
given hereinafter we should obitain 109.53.

The illustration shews conclusively that the weight-assigned to cach 15 of great
importance, but before dealing with thiz it iz necessary to consider how several
means can srise in determining price-indexes by means of priec-ratios.

3. Significance of Arithmetic, Geomeiric, and Harmenic Means of Price-Ratios.--
That there may be different means has already bden referred to. A word is ncecssory
as to their nature, When an incrament to any quantity 18 uniforin and independent
of the magnitude of the quantity itself, that is, when it 1s dependent merely upon the
interval of time elapsing. and 13 equal for equal times, then the progression is
arithmetic. This is expressed by the lollowing, viz. :— ’
. b—a a+b, a+4d b—a .
(6 ...... @ a+-5 = (5 ) - + 5 = 0
the common difference being ¢ (b—a), and the quantity 4 (2 + 5) being the arithmetic
mean of @ and b. Often, howaver, in the nature of the case the magmtude of the
increase is actually dependent on the magnitude of the quantity to which it is added;
for example, compound interest on money, that is, the rale of tncrease, is constant :
then the progression is geometrie, fdr example :—

-

) ) T @;ex ./ — = (vVahh +ab X 1//§~ =(b),

the common ratio being +/(bfa) and +/(abd) denoting the geometric mean of @ and b.
Woe thus see that the square-root of the product of @ and b is the mean value, when a
increases to b at & constant rate on the increasing quantity. Thore is another im-

portant way in which a quantity can grow. Suppose a, in the frf\clsn:n'n-‘l1 , increases

{or diminishes) to b, in the fra.ct.iou% , tndependently of the magnitude of a (or of &)
Then we have :— :
1, —— 1 — (2
8 ...... =y b—a = {3 ) b—agy =1 =
() b~y (é[a+b]) 3-2(5" ) a)
Multiply these by ab and we get +— ' .
o ... (@; (Zip)s and ()
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Then sither series of the quantities in the brackets in (8) or (9) are in harmonic
progression, formula (8) giving the form in which the progression arises in question
of change 1n price-ratios, formula {9} that which is usually given as the harmonic
mean between a and b.

4. The Marmonic Mean is really as legitimate as the Arithmetie, but is net more
go, and both are invalid.—The question of the legitimacy of employing either the
arithmetic or the harmonic or the geomstric method of arriving at a price.index may
. readily be illustrated by mbeans of examples. It may be premised that if, at the
beginning of & period of time, the price.index be taken as unity, and at the end of
the period it iz found by any process to be, say I, then, starting at the end of the
period with a price-index of unity, and working back by the same process, one -
should arrive at /I as the price-index at the beginning. In other words, to have any
definite meaning the ratie bel v the two ind bers showld always be maintained
if the scheme of caloulation be arithmetically valid, With thia principle as a erucial
teat, the question arises which, if any, of the three methods of arriving at price-
indexes will satiafy the test. Taking the same example as before, where three com-
madities, whose starting price is wnity, changed in price until they stood respectively
at 1,20 : 1.60: and .6667 or £, 8, and § we bave—- '

Arithmetic Mean = -; ( g + g + f,;) =1.1556.
o Mo = 3/{8. 8,21 L :
Geometric Mean = v 183" 3 = 1.0858. ) ]
3
Harmone Mean = § - b 3 = 1.0141.
stetz

Consequently the new index-numbers are respectively '1,1656, 1.0858, and 1.014},
The reciprocals of these numbers are respectively 0.8654, 0.9210, and 0.9861.
Consequently if the process of obtaining the index-numbers be reversed, and we start
at the end of the period, assuming that the corresponding index-number is unity,
and then work back to the beginning by the three processes, we cught to find that
the arithmetic gives .3654 as the price-index af the start, the harmonic process
ought to give 0.9861, and the geometric ought to give 0.9210. Wé will sée now what
actually does happen. Our three price-ratios hecome §, § and 3.

, . i,5 5,3 )
Arithimetic Mean 3 ( 3 + 5 + -2-) = 0.9861, instead of (.8654.
Geometric Mean _‘//{ % B -g— . g l= 0.9210, as bhefore 0.9210,
O ' ) )
. 3 .
Harmoyug Mean = 2 + § + g = {.8654, instead of 0.9861.
5 5 3 :

We thus see that the arithmetic process gives the reselt expected from the harmonic
process, and the harmonie, the result expected from the arithmetic ; but the geo-
metric process gives the result expected from that process. That is, neither the
arithmetic nor the harmonic process 18 reversible, and this iz e grave defect, in faoct
@ fatal one, as regards their practical wse, The geometric process alone satisfies the
indicatad teat of consistency.

5. Weights to be applied when Price-ratios are used.—Attention may now be
given to the important question of werghting, if price-ratios are used. It is obvious
that relative units of guantities used in the same period must be employed with the
method of expenditurea; formula (2). Reverting to the original illustration, we
may further consider the case of the three commodities whose prices, starting at
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unity at date 0, become respectively 1.20: 1.60: and 0.6667 at dato 1.  We shall
dencte the weights by u, v, w, ete. ;  they measure relatively the expenditure on
the corresponding commodities. Three courses may be adopted.

(i.) The price.ratios can e weighted according to the respective expenditurcs
at date 6.*

{ii.} Tl(;e price-ratios can be weighted according to respgetive oxpenditures st
ate 1.*

(iii.) The price-ratios can be weighted according to some mean of $he two oxpon-
ditures. Of these mean-weights, there are only three which it is at present .
proposed to consider, viz., those already referred to (g} the arithmetic,
{4) the geometrie, and {¢) the harmonie.*

These deduced mean-weights {iiia}, {iiv.5) and {iw.c) can be computed hy formula
{3). {4}, and (5] if we substitute u, », and w for g, ¢, and r therein, and the diferent
weights, computed in the way indicated, are shewn in the following table :—

Weighta.
Method. J‘:}xpendit,ures a8 at—
u ¢ w

(t.] | Pate 0 . .. . .. 80 | 15 30

(.} | Date 1 .. e .. .. .| 60 24 20
{it.a) | Arnthmetic mean, dates 0 and 1 .. ..| b5 19.5 25
{in.d) |- Geometric mean, dates 0 and 1 .. RSN T N 18.97 24.49
{ti¢) | Harmonic mean, dates & and 1 .. .. H4.55 18.46 24

The respective index-numbers, computed as by forinula (10) hereinaiter, viz., that
which iz most commonly used, are given by the amounts

(50 x 1.20) + (15 x 1.60) + (30 x 0.6687}
50 + 15 + 30 g

and four other similar expressions. Thew values multiplicd by 100 are :

Index according to—

(L) = 109.47F ; (iii.a) = 114.44 (ili.c) = I14.41,
(i) = 118.97 ; {iii.b) = 114.48 ;-
The last three results, though worthless, are almost identical, but (i.b) and (iiie)
would, of courze, not he employed with fermulz (3) or (10) hereafter. CGiven the
weights to be adopted, we may now consider the guestion how the price-index should,
be computed if price-ratios are used at all. -We may remark that a *° weighted
mean ** is the mean that wounld be obtained by regarding each item as repeated
the number of times indicated by the weight number. '
Let the weights corresponding to commodities A, B, and C {or to tho price-
ratios p, ¢, and r) be denotad by %, v, and w.
Then mstead of formulae (3}, (4) and (5), we have, using J (instead of I) to
denote a weighied-mean, the following formulae, according to whether we employ the
arithmetie, geometrie, or harmomie mean :

1

(10) ...... 5 = m (@+W+W+etc.)
(Y ..., Jo= {;6‘" . q . T, ate. } W + v+ tw + et
@ + v 4+ w 4 ete
{(12) ...... JY = u o w
5; ‘1‘;‘{‘; =+ ete. .

* It iz of course evident that if thizs can be done it i3 also possible to work with the
relative units used of the various ¢ommoditees ; thus formuls (2) 15 mre eonvenient. It is alao
10 be preferred in every way a3 will hereafter be shewn.

+ As given by formula (2) since the units are identical.
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. By talkung logarithms of {11} we see that we obtamn a resuib analogous in form to
{10) since

. o 1
(11a) .'..... W'J. = wivtwrete.

We soe thus, that usmg the weights indicated by (ni.b} according to formula (11),
we have

{u log. p-v log. g4w log. v+ ete.)

log. J" = -9-§12—3 y { 54.77 X 0L0TO18- 18,97 x 0.20412 - 24.49 % 1.82391 }

thus J7 = 1.0936 ; and 100 J" = 109.56.%
Lastly, using the weights indicated (uwe} according to formula (12) we got

54.55--18.464-24

J” = 54.56 4 18.46 + 2¢ = - = L0432; and 100 J" = 104,32,

1.2 1.6 0.G467
From the examples given it will be noticed that when the price-index 1s computed
as & gecimetric mean, it Lies betwesn values given by the hartnome and arithmetic
means, the anithmetic being the highest. Incidentally, it may be remarked that i6
is obvious that the weighted geometric mean will be lower than the weighted arith-
metic mean, sinee. with numbers greater than unity and very near unity, the differ-
ence between the logarithms of numbers_ is much less than the differences between
the numbers themselves, Thus, as we see at once from formula (11e}), the effect
of large difforences of weighting must necessarily be less when the geometric mean is

computed, rather than the arthmetic. That on other grounds the geometric mean
is also to bo preferred can be seen mnstantly from the fact that it incidentally gives
consistent results m whatever way we work {rom one date to another, whereas the
arithmetic and harmonie means do not give consistent results. By parity of process
differances of value may in general be appropriately measured by their relation to
the quantity whieh fluctuates, and this conception of rate-variation necessarily
leads to the adoption of geometric means : or to put it in other words, —the moment
prico-variation is looked at from the standpoint of rate-differences {for example,
Id. is 109 v the case of an article the value of which 1s 10d., but only 5%, where the
value of the arbicle is 20d.) we see at once that all measurement of change of value
may quite appropriately be in rates, and, consequently, the geometric mode of
computing may be regarded as the legitimate one where the original date are sup-
plied in the form of price-ratiocs, * Finally, it 1nay be noted that the weighted geometrie
mean, the weights being given by (1.d), in conjunetion with formule (11), 13 109.56,
by {iii.e) and formula (11} 15 109,53, and by the cost-of-living formula, viz, {2}, is
109.47% ; and further if the original weights 50, 15, and 30 for commodities A, B, and
C be taken, and the weighted geometric mean of the price-ratios he calculated, we
obtain 104.30 (practically identical with the harmonic result of formula (12) jnab
given). This shews that it 13 by no means satisfactory to use the original weights,
as is usaally done in the case of price-indexes, unless there be reason to believe they

are sensibly constant throughouv.,

6. Computation of Mean Weights.—We now reach the discussion of the general
problem of which the example just given is a particular case. Suppose at date O
the prices of a series of commodities are respectively ay, by, ¢y, ete. ; and an amount
a,y i3 bought of the first, 4, of the second, ete. ; the total expenditure on the first
amounding to {,, on the second t0 %, , ete. Suppose further that at date 1 the

respective prices are a,, b, ete., the price-ratios &-3 , ote., are denoted by p, g, 7,

otc.,, and the total expenditures by §,, 7,, etc., at date 0, and {,, #,, etc., at date 1.
Then weighting the different quantities by the geometric means of the expendntures
according to the geometric formula, we have, since

13y ...... o = 09@y; §3 = &,8,; ote,
{13a) ...... ne = Boby; wy = B.b; ete.,

o ete,,” ete., ebe., ete, etc.,
for index-number at date 1,

—_ C— N N
{14) ...... o= (:pv';ofl. q\/’?o’h. ote. ) \/;or1+\/7?u’?1+6t0.

* By formula {(2), wiz, the ratio of the a.%gregabe expendltures we get 209.47; uging
arjthmetic-mean weights and formuta (11 +owe get 100 53

t It ie shewn hereinafter that formulwe (11) and {2) are gensibly wlentical' when the weights
and units are properly determined.
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& number whose Iogarithm is

Vit log. p + Vg, logg + ete
15)...... log. J7 = YSobs bog /101, log.q :
{ ] g '\/fuzl -+ \/’10‘?1 =+ ste.

Consequently when the total expendibures at any two porlods are &t all comparable,
we may pub with sufficient BOCUracYy

{18) ...... = § Qo+t and VET, = — & LQ_—{;_.,)“ + ete.

The term — § (¢, — ;0)3 } ¢ is 5o small as ordinarily to be negligible in nearlyyail
practical cases, since if the expenditure were double and triple we shall have only
the following percentage of error in (16}, viz.,

fo 14y = 1:2; error = 5.72%; if =1 : 3; error = 13.40%,.
It is evident that, since in formula (11 ) this error of weight enters into both the

numerator and denommator, its effect must be greatly reduced, and it will lead only
to a vary small relativé error indeed. “In other words, in (11} we may always take

(3 ) RN {;(uo+u1), v = } (wy + w,); ete.
Thus in the expreaaion for the logarithm of the index-number, viz,,
(VT,T, 9. 2 + Viygm, Pog. ¢ + ete) | (VETT +Vigy, + obe.)

no congiderable error will be introduced by using arithmetic instead of geometric
means, and the computation will be simpler. In order to illustrate this, we may
revert to the former example, and consider two commoddities whose price-ratios are,
as before, 1.2 and 1.6 at the end of some period as comparad with the beginning.
Let us further take the extreme case where the expenditure on the first commodity
is trobled, and that on the second commodity doubled. sinee this will aeverely tost
the vahdlt.y of the assumption. Thus§, = 50; &, = 150; 5, = 15; », :
Iog. p = 0.07918; log..¢ = 0.20412; thon the two va]ues for the logarnthm of t.he
index-number becom:e —

For log. of geometric mean :—

504/ log. 1.2415+/5 log. 1.6 _ 86.602 log. 1.2 + 21.213 log, 1.6 =0.10376
50+/3 +15+/2 - 107.815 .

For log of arithmetic mean :— ‘

100 log. 1.2 4+ 22.5°log. 1.6
: 122.5
These logarithms correspond 0 index-numbers, which multiplied by 100, aa
is usaal, are 126.99 and 120.51 respectively, the two results being themfore sensibly
identical.

7. Error of Arithmetic Meang,—It 15 worth while to investigate, on the lines
of the last example, the amount of ercor introduced into the togarithm of the price-
index by taking arithmetic instead of geometric means of etpendltu.re

Suppose, as before, there are two commodities whose price-ratios at date 1 arve
p and g as compared with unity at date 0. . Suppose that the oxpenditures at date |
are respectively %2 and I* times expenditure at date 0.

By taking arithmetic menns the logarithm of the price-index at date I beeomes :—

g g = ALt RS lg p b (4 1) kg g

- {1 +5%) + {1+
By takmg geometric means, the loganthm of the price-index at datoe 1 becomes :—
klog p + Lilog ¢

= 0.10213

log J* = T
If B denote the error introduced by taking arithmetic aeans,
(18) g oo klegptilog g 1+ k%log.p+ (1+ 1% log. g
""" k o+ 1 (1 + k%) + (1 + 1%
1 ’ =1 B - 1
= fog. ¢ —log- ) - T - prRERE

Now we have the megquality )
(#t + k%) > 2kl; consequently {k* + I* 4 2} > 2k + 2
and therefore

. (iog. ¢ — log. p) k
(19) E < 5 - %
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This presupposes, of course, that the nutial expenditure on each commodity at date
0 was amty.
I the initial expenditures on each commod:ty, instead of being unity, were
regpectively ¢ and f, then the e\{pendltures at date 1 would be ek® and fI*. 1In
this case we have

_ L ef BE—0 & — 1)
{200 ...... E = {log. ¢ — log.p) . (ek+ﬂ](ek3+ﬂ2—|—e+j)
In this case the wequality becomes {ek? 4 fI18) > 24/cF of - kl; and (e+f}> 2\/¢f,
consequently {ek® + fI* +'e + f) > 2/ef (R + 1)
Alse it can be shewn algebraically that if (ek2 — fi2) and (e——f} are of the same
sign, as is most frequently the case, then
ek + 0 > ef (b + 1) } _
for (ekt — fI*) (e — fi > 0; consequently (e*%® + jf2I%) > of (I* -} k%)
and {e®%® 4 f2i2 + Zefld) > ef (k* 4+ 12 + 2k8); and therefore
(€ + /1) > v (& + .
From this analysis it is evident on revertihg to {(20) that
log. ¢ — log. » k=1 H -1
2 Y N T A |
as in the former case ; sec (19).
A superior hmit has thus been found for the error in the logarithm of the price-
index. As in practical examples & and { are ordmarily nearly equsl, the error is
thus very small, since k—{ will then nearly vanish., A conziderable list, viz., of

about 50 commodities shews that the error is by no means ingonsiderable even when
the number of commodities is large.

B <

3. Index-Numbers referred to Average Conditions during a Period.—We have
already shewn that the best weight tobe adopted in deducing the price-indexes of any
two dates is 1n proportion to the mean of the expenditures, and that no sensible error
is involved in taking the arithinetic mean, if the computation as between the price-
ratios e made on the principle of the geometric mean. But the comparison of the
highest value is clearly that based on the average expenditure of a longer period,
smee the variations of this arc less marked, being free from what may be called
“ large acecidental departures from the mean.”_ Hence it 12 preferable to amploy
a quinquennium or decennnun as basic period.  And since it has been established
that, for a period covering two dates, the exact nature of the determination of the
mean is the weighting to be adopted (i.e., whether geometrie, arithmetic, ete.) is
not of high roportance, we may pet results of a very high order of accuracy in a
gimple mannor. Thus although a striet adherence $o theory demands that the
logarithms of the price-ratios should be weighted by the geometric means of the two
expenditures, still a result identical for all practical purposes can be obtamed by
using the arithmetic means, and because of the consilerable saving 1 computation
secured by using the arithmetic mean of the weights, it is to be preferred. By
similar reasoning, ihe proposition established can be extended to meet the case of
a large number of yoars, mstead of only two, and the conclusion is thus reached that

it 2y, &,,. ‘i,’m_l, are the expenditures at m obsérved periods, the general weighting
may be found by taking the. arithwmetic mea.n;{&’., + &y k... .Zm_l}, instead
of the ‘theoretically-more-aceurate geometric mean { 2, £, .... Cm_l) . Ths

is really equivalent to asserting that the basis of the comparison of the purchasing-
power of money may be the arthmetic average of the expenditure on the various
commodities throughout the period under examination.

9. Difterences hetween various Price-Indexes.—DPrice-indexes may be said,
in general, to purport to represent the relative amount of money that must on the
average be paid for commodities at successive dates, the value paid on the original
date being taken as 100. Price-ratios are similar to the index-nmnbers, or price-
indexes, but apply only to individual commodities or limited groups of commodities.
Sines tha purchasing power of geld in regard to a partigular eommeadity is an individual
measure of its exchange-value (i.e.. of. the exchange-relation,between the two) it
has besn commonly imagined that by taking a sufficient number of com-
modities a general measurs of all ‘thanges in the purchasing-power of gold can be

: .



xXXi1 . APPENDIX.

determined., In other words, it iz supposed that the price<indexes represent the
quantity of gold correspondmg to 100 unita thereof (£} at the initial date, viz., that
corresponding to the 100. An examination of the various tables of price.indexes
shews that attempts to measure this general relation are very unsatsfactory, To
illustrate this the tables hereunder are given. They furnish the price-indexes
established by various authorities by computation from wvarious series of com-
medities, and it is indicated in the tables on what the estimate ia based. It will be
seen that thers are marked divergences hetween individusl results, so great indeed
as to indicate that their value is very limited. For one example one series of indexes
represents rises, while for the same period another will represent falls. The fact
ig this, viz., that price-indexes are definite only for a definite regimen, that is for
a series of commaodities used 1n given quantities ; and the hope to obtain a general
priee-index which will represent in its totahty the variation in the general exchange.
value of gold is to expect the impossible,

No doubt for each country a series of commodities and system of weights might
be taken aa representing the average usage of the entire popuiation in regard to these
commodities. Other serios of commodities and systems of waights would represent
the usage of the different claszses 1 the commumty. Both would differ as between
nation and nation; consequently if any internationsl standard is to be developed for
the widest system of comparisons, the series should be common to all, and the weights
should represent the average wsage of the nations included, For international
comparisons of classes a similar standard-series and average-weights would be re-
quired, This has been dealt with elsewhere by me. It will suffice here to observe
that a systern rendermng general international comparisons possible, and alsa inter-
national comparison of classes, weuld have to be estabhshed by an international

ractice. This could be reached only by an international eommission on the subject.

The following tables give the price-indexes furnished by various authorities.
They disclose the fact that they are of little value to determine quantitatively small
differences of the purchasing efficiency of money, the fact being that such indexes
are not sufficiently wall-determined to answer many social-economic questions that
are arising, for example, an automatic variation of wage-determinations, which has
been suggested 1n this country (Australia). The tables enable one to obtain an
idea also of the range of uncerfainty na among the methods adopted Ly diiferent
authorities. .
TABLE I—VARIOUS PRICE INDEXES, 1600.1910.

REDUCED TO 1900 VALUES AS BASIS. -

A, B. D. G, 230 Com.
Year. . C. E. F. H. I.
22 Com. [ 45 Com. 37 Com. 257 Corn{ Weight-]  Une

ed.* |weight'd.

1900 1040 100 100 | 100 100 10} | 100 100 100
1901 99.5 96.8 | 101.9 93.5 969 95.2 098.2 | 100.2 93.9
1902 91.3 96.5 | 101.6 92.6 95.8] 90.8| 1022 | 103.6 100.7 -
1903 93.3 96.9 | 103.2 92.6 94.2| 90.7] 102.8 | 103.7 102.1
1904 | 102.4 88.3 | 104.3 83.6 97.8| 9L.8| 1023 | 1045 103.0
1805 99.5 97.6 | 103.7 96.56 98.5( 91.7{ 104.9 | 107.6 105.3
1904 1087 100.5 | 103.2| 102.7 | 1033 97.07 110.9 | I13.5 110.9
1907 i16.9 105.7 | 1058 106.2 | 107.7] 101.9| 1183 | 122.1 116.6
1903 107.5 102.8 | 108.4 97.5 | 103.3| 97.9| 1111 | 118.2 111.6
1909 102.6 108.2 99.0 { 105.6] 94.0| 1145 | 1194 | -112.0
1910 111.8 —_ 109.9| 103.8 — -—, 119.1 s —

* Welghted according to table of the British Association for the Advancement of Science, 1287 to 1800

The Economist (Old Basisi; Wholesale Prices Index Number, 1st January of
each Year; 22 Commodities.

Board of Trade. Wholesale Prices in United Kingdom ; 45 Commodities.

Board of Trade. Retail Prices in London.

Sauerbeck. Average Prices in England. 37 Comnodities.

Umted Kingdom. From Parliamentary Paper Cd. 4867. Imports,

United Kimngdem. From Parliamentary Paper Cd. 4867. DExports.

United States# Wholesale Prices; 257 Commodities,

Canada, Wholesale Prices; 230 Commodities. Weighted.

Canada. Wholesale Prices ; 230 Commeodities. Unweighted.

»

~HeREUeR
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TABLE IL.—VARIOUS PRICE INDEXES, 1871-80.
REDUCED TO 1871 A5 BASBIS.

M. N. 0. P, Q. R. 3 T. . V.
Year. 22 15 39 22 1i¢ 50 223 | 223 | 223 223
Com. | Com. | Com, | Com,| Com. | Com. | Com. | Com.{ Gom.| Com.
1878 .. 1100 1100 100 100 | 100 100 100 1100 | 100 100
18792 .., 109.5] 107.2| 109 106.6] 106.8[ 105.4) 102.1] 97.9| 97.3| 103.5
) B 113.8] 112.3] 111 106,11 108.9| 110 101.1 046.1 94.5 99,3
1874 ., LLL.G{ 108.9] 102 97.4] 107.2| 104.5] 97.8| 9G6.6[ 955 971
1875 .. 197.31] 103.4) 96 03,2 102,21 991§ 93.8] 96.0| 947 92.1
1876 .. | 104.7] 101.5]| 93 96.2[ 101.0| 92.7| 86.9] 92.6( 90.1 95.3
1877 ., 164.82 | 104.1 94 98.2] 100.5| 93.6| 8L.5| 87.7| 835 84.9
1878 .. 98.6| 97.5| 87 85.4) 94.9| 83| 74.5| 82461 T769| 813
1879 .. 85.9| 931 B3 83.1| 92.2| 83.6; 7LD] 774 698 —
1880 . 925 95.3| 88 85.01 96.0| 87.3| 78.6| 829 771 _
M. The Economist {Old Basis}; Wholesale Prices; 22 Commoditics.
N, Board of Trade. Wholesale Prices m United Kingdom ; 456 Commodities.
(. Sauerbeck, Average Prices in England ; 3% Commodities.
. Palgrave’s French Prices; 22 Commnodities.
Q. footbeer's Hamburg Prices; 114 Commodities.
R. Mulhall. “ Ratio of Values ' ; 50 Commaodities,
8. Aldrich Report ; 223 Commodities—Commodities Unweighted.
T. . . 1 v Corunodities Weighted “acecording to
Uniforma Expenditure,
. - . . . Commodities Weighted according to
68.69 of Total Expenditure,
V. " " » " Gold Index Numbers., All commodities

averaged simply.

Reverting to Table 1., it is obvious that weighting is not a-matter of indiffer-
ence even with a large number of commoadities : aee colamns H and I, years 1800 and
1904, for example. Further, it is evident that the effect of ignoring weighting may
be relatively large: see for example the year 1909 in the same columns, giving 119.4
for the weighted, and 112.0 for the unweighted results. 1t is elear from the same
table (see columns A, B, C, D, for example, year 1904) that the indications of tables
as now prepared are of relatively small value for deducing reliable estimates.

A comparizon of the results on Table II. leads to the same eonclusion, viz.,
that the divergences between different estunates of & price-index are so great as to
indicate that at present they ave of very limited value.

It will be appropriate to indicate the nature and defects of verious methods of
computing a price-index. In this eonnection it may be remarked thet if I, J, K,
etec., are price-indexes for any series of dates, then the scheme of computation should
be such that the ratios I/T, I/K, J/K, shall remain unchanged in whatever order the
results are obtained.

Some remarks are added later concerning a supposed demonstration that the
geometric meoan is unsatisfactory.

10. Various Methods adopied for measuring the Exchange-Value of Money.—
The following are various methods which have been employed for determining the
variations in the exchange-value of money. The essential featureés of each method
,are given wn termsz of the notation employed hereinbefore. The notation used is
that of §2, and the produets «a, 35, ete., therefore meesure the noney-value-
importance of the difterent commodities at times shewn by the suffix employed.
They are denoted by L,, w1y, ste, &,, ¥, ete, according to the dates. See
formulee (13) and (13a). .

{i.y Dutot's Method.—Tn this method the prices of commodities are taken at
their market quotations, and the mass-units are assumed to be equal. Then if
P, and P, are the price-indexes at dates 1 and 0,

P, _ o + by 4+ ete.  dgup, t+ by + eto
P, a, + by 4+ etc. a, + b, + ete
This method consequently weights the price-ratios with the nwmnbers a,, &y, ete.,
viz., the prices at date 0. The method is probably now rarely used. .
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(ii.) Carli's Method,—This method consists simply in taking the arithmetic
mean of the different price-ratios and is expressed slgebrajeally as follows :—

P 1, o b 1
(22 ..., P, ~ T(E+E+etc. ) = = (P +or T ete)

{(iii.), Ewvelyn’s Variation of Carli's Method.—In Evelyn’s variation several
periods are compared with the first, all the prices of which are taken as 100.
Supposs that we have

Py lioe b By L% b
7, w\ + By + etc.) PP, T m (ao -+ By -+ ate, ).’
then it follows that—
a, b a, a, b, b,
G40 e, D g D0 22 g e,
(23) _19_,‘! _ fig by + ete a, a, bn__ N + o
. all b + et & -+ 9_'_ + ote

2 . @, by :

Consequently the expressions :—2 . —2’- instead of baing weighted avenly (the
1 1 :

essential featurs of Carli’s method) are weighted according to the numbérs «, /a,,

b, /by, ete., e, according to the price.ratios between 1 and 0. This points to an

inconsistency m Carl’s method, which is repeatpd in Young’s method, to which

reference will now be made, ;

1)

{iv.) Young's Method,—In this method prices at the first period are taken as
unity, and at the second period ag a7, b}, ete. These last values are weighted accord-
ing to the relative total-exchange-values of the classes in genersl use (at some period),
and the sum of the products divided by the sum of the weighta, Algebraicaily 1t ia
expressed bthus :—

P, _ &, + 9b, + ete
P, = &+ n + ele

. & -
@'y denoting the value of L when g 1 taken as anity,
)
Young's methoi, however, has the same inconsistency as Carli’s, for

f.‘L _ o', + 9b’, + ete.

; eonsequently -

P, — { + 9 + ate.
P, la', + ab', + ete. Lo’y %‘3 + w. g—" + ete.
258y ...... P, T, X o, 4 de = '

:a"] -+ "]b’l 4+ ete.
In other words, the weighting is now Zu',, 50, instead of £, 7, ote.
(v.) Scrope’s Method.—The essential feature of Scrope’s method is that the

same mass-units are employed at different periods. Algebraically it may be written
as follows :— -

) P, ey +- b, +é3__‘_3; .
(20) o Py T Tem ¥ BB, ¥ o6

that is to say, 1t 18 what has been eallod 1n § 2 herein, the ¢ cost-of-living ¥ formula -
{2}. This 1 equivalent to the followmng :—

a &
j_c-ao. a::' + pb,. —5-: + ete.
P, = sy, + B0, 4+ ete.

This iatter formula shews that the price-ratios are weighted by the multipliers
ady, [35,. ete., which would represent the original expenditures if a, 8, ofc.,
were the original quantities or mass-units, or the average expenditures if @, 8, ote.,
are suitably taken. Thus it resembles Young's method in form. We shall shew
later that it iz really the best form. . . ,
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{vi}

EXXV

Laspeyres’ and Paasche’s Variation of Scrope’s Methods and Serope's

“Emended Variation.”—It may be remarked that the question of the exact mass.

quantities to be used has not yet been touched.

& _ e+ ,80_!), + eto.
Py T apa, + Boby + ete.

(268) ......

{6) By using massq’quantlt.lcs of the final period ;
AE!_ 1Y T Bib 4+ ete
By 7wy 4 Biby + ete

{c} By using some rasan between the two.
meahn, Viz.,

{Laspeywes’

Three methods are possible 1
{c) By using the ma.as-q}lantittcs of the imtisl period— -

variation) ;

{Paasehe’s variation) ;

The best known is thé geometric

- P, Vaga~t + VE,p, b + ete

(26d)y ...... 5 =

F, '\/ﬂa a; %o + ’\/ﬁa ﬁ'l -bo + etg, °

which iz known as Serope’s * emended varigtion,” see formule (13) (13a) and (14)
hercinbefore, where 1t hns already heen shewn that tho more convenient arithmetie

mean of e, and e, ote.,

{vii.) Drobisch’s
nothods depending on double-weighting.

is sufficiently accurate,

Method.—This methed is the best known exami)la of the
Drolnseh took his prices to be prices of

the smene angrogated mass-unat, that 13 a unib consisting of all the commodities in the
relativa quantities as used. His method assames that the average price of an ag-

grogated mass-unit will be ag follows, viz. :—

2ty + Buby + cte
a + 8, + ecte.

.\

, 8t the frst period; and

ﬂ":[ _I_;_ '(;'Ib' —F+ct?:‘.m‘ , at the second p:;ariod;
and so on, From this we have dircetly ’
ae + Bk 4 eic
@ .enn B & L 8 + ot
i ay@y + Baby L ote.
e, + B, -+ ete
This equation is equal to—
(27“) ““““ P, aa + Bib + ete ay + By -+ ete.
Py oagay + Bgb, + ete. T a4, + ete

1t is obviously a fallacy to suppose that differently constituted “ aggregated-

mass-units ' can bo compared in tlus way :

(viii.)

zee remarks in the next sub-section.
Lehr's Method.—Lehr’s method, as Drobisch’s, also employs double-

weighting, but differs from Drobisch in the second factor ot the right hand side of

{27a). Algebraically it may be wntten—

Byby + 8,0

P, aa +, 85, +ete.

2y o,

%o (%C&o Tah )+l30

B A )T o

(28) et By eyl By by TobC."

a9+ g,

[(%ao +"’lal)+ﬁo(ﬁn by +5,8,

% +8, )+etc.

Lohr’'s method uses the arithmetic average, firstly with double-weighting,
secondly on the mass-units that have the same average price over both the periods

comparsd.

1t is also unsatisfactory, the objection to the inethods of both Drokisch

« and Lohr being that were an equality of prices at two periods accompanied by a large
differcnee (increase) in massg-quantities, it would lead te a difference.({increase) in

the price-index,

That is to say, though the price of every commodity might remain

the same, the formulae both of Drobisch and Lehr wowld furnish different price-indeaes,

11. Erroneously Alleged Defects in the Geometric Mean,—Laspeyres (a pro-
fessor in the University of Basle) urged- that the geometric mean, suggested by
Jevons, was defective, supporting his contention by the following argument :—He
supposes thaf from date 0 to date 1 the price of commodity A advanced from 1 to 2,

T
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and eommodity B declined from 1 to 4. Since to purchase a ymit of each commoaodiby,
2 money-units would have been required mitially, and at the second dute 24 monay-
unijts, he argues that the prices have advanced from 2 to 24, that is 25%,. Ts,
of course, 13 what 18 given by formula (2) herein, which limauts the consderation to
the cage where the mass units purchased ore constantly the same.  In this casc there can
be no doubt as to which 18 the correct formula, in other words, the second aggregate
of expenditure over the first aggregate 1s the only correct mode of computing the
ratio of advance. But if, on the other hand, the general case is to be considered,
where the degree of usage of each cornmodity may possibly have changed between
the two peniods, we cannot then asswine that the mass-units are to be regarded as
equal. The weights for price-ratios are expenditures, and n the case supposed by
Laspeyres they are not equal. In this mstance the *‘ weights 7 at date 0 ure the
same for comnmodity A and B, but at date 2 the ** weights  have materally changed.
H we take the “ weighting " inte account, then the gecmetric mean of the weights
will give results very approximate to those which Laspeyres claims should bo given,
and yet the case 15 not quite so limited as his was. The itlustration confirins the
view that in the general case, the geomelric mean gives undoubtedly the better
result, and Laspeyres’ case does not really dispose of Javons’ argument :. all it shows
is that when price-ratios are used, proper weighting is no less important than m
any other case, contrary to popular economic opinion. Thus by formula ¢2) we huve
the price-mdex 125 (Laspeyres’ a,]leged correct value).  But using geometric mean
weights we get—

‘Commmodity. Date 0. Date 1. Price Ratio. Weights.
A 1 oy = 2 ty = 1; u, = 2
B 1 t o =3+ o =1; v, =1}

Henoe the result by the geometne mean, with geometric moan weights =125.99,

We see from this that Laspeyres’ argwnent fails wholly, if as was originally
pomnted out, it is remembered that comparszons are invabd which take no account
of those vanations in the relative importance of commodities, which may be de-
seribed as changes in the standard of expendifure, similar for example to changes in
the standard of living or regimen. In other words, Laspeyres’ contention that the
geometric mean by Jevons' method gives no change of price-index, 13 merely a con-
sequence of an mapproprinte method of deducing a price-index, and confirms the
view hereinbefore expressed, that exact * weights ' must be used, if the deduced
price-indexes are to have any economic value.  Jevons' own suggestion, that perhaps
the harmonic mean mnay be taken, 15 in general invald, for reasons alrendy mdicatod

12. The Aggregate-Expenditure Method, the Best.—In § 10, Scrope’s nothod,
Laspeyres’ and Paasche’s variations of this method, and Scrope’'s own * emended
variation '’ have already been referred to. Scrope used the same mass-units at
“different periods, s.c., he assumed a constant regimen. Laspeyres’ variation, also
based upon a constant regimen. was that he used the 1nass-units of the initial period,
while Paasche used thoso of the final period. A geometric mean hetweoen the two
{even an srithmetic mean is suflicient) 15 perhaps more accurate. These four
formulae are all surnrmed up by formula (2), Laspeyres using as mass unils «,, f,, otc.;
Paasche a,., Bu., etc.; the geometric and arithmebic means arc . +/{a,a.}, ctc.,
and & {By + Buw)h ote. They are safisfactory ondy for any two years to be com-
pared, but the fundamental idea for perfectly unequivecal comparison for o series
of years is the cost of o definite reqimen for those yeurs. Henece with the aid of
statistics we must make such attempt as 15 possible to define s regimen that may Le
regarded as applicable to each of the years which are to be includad in a comparison. *
That 13, we agsume mwean values for «, 3, ¥, ebc.  Thus we use formula {2} or (26)
with these mean values for the mass urts..

We shall tirst. shew the substantial identity of the only masunnhly acourate
price-ratio method, formula (11), with the aggregate-expenditure method, formula
{2). Denoting the average values of the mass-units by a, 3, cte., wo muoy showt
that if J denote the result by (11) and I by (2}, then

o faax + Bby + . aaxd 4 fbyt + .. aax® 4 Bhys 4- ..,

tog J = 2 ag + b F s raLE S SF - Eae LN
_ ofmaz - 8by + .. acx + 3by + L.y am:+;3by+..s

log 1= 2 o Ly Cearmr ) +oe)

* The questiod of variation of regimen I have considered elsewhers, bnt not herein.
is has been done clsewhere.
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In all ordinary cases =, g, ete., are small quantities. If we suppose them equal,
the two expressions are identical. Tf they range in value from 1 to 10, and £ be

. . 1
their inean value, then the difference log J —log I = — 3: T 153
where # 13 the nunber of commoditios.

If we also suppose the average expenditures on the commodities to range from
1 to 10, then log J — logJ = about 0.56 £3 when » = 100, and 15 never large.
Remeinbering that m practical examples £ can never be say 1, in which ease % 1=
1ix, ib 15 easy to see that the two expressions are sensibly identical fot any Iarge
number of commodities.

Smnee the price-index found from price-ratios, using the properly weighted
goometric mean, i sensibly 1dentical with the price-index found from the aggregate
of expenditures, it we evident that results by wunweighted means of price-ratios should be
rejected, and further that the weights of price-ratios are very important. .

The advantages of the inethod of aggregate expenditures, formula (2), may be
stated as follows . —

{i.) Tt mcomparably snperior to the unweighted price-ratio method if the

mass-units are at all near the trie vsage-quantities.

{u.} Ti the mass-umts’ are only approximately ecorrect, small differences in

X thetr value will not sensibly vary the result.

{m.)  ©One can instantly see in practical computation the influenee of each term
on the result, aBd thus estimate the effect of any uncertainties.

(v.) Tt'is the simplest possible of all methods, the precision of which entitles

thein to consideration,

Fmally i this connection it may be said thab, reverting to formula (26e) 1n § 10,
the ** weights ** or expenditures aag,, 8&,. can be made an average (or a probable
average it weo must estimate the future} and dividing these averages by a,, b, we
get mass-wits, which must on the whole be satisfactory, and further by asswnmg
even an approximately true regimen. far more exact results will be obfauned than are

* furnished by an iinperieetly weighted price-ratio combination.

13.  Coneclusion,—The conclusion of the whole matter may De stated as
follows :— -

(1.) The only accurate comparison that can be made hetween the purchasing
power of gold at any two dates 13 one made on the basis of a definite series of com-
modities. The differences between different price.indexes shew that even an ex-
tensive sories of ¢ommodities does not give a definite general result.

{ii.} For international purposes 1t is desirable that a standard-series of commod-
itics should be adopted, and that thiz standard series should be used as a basis for
all international comparisons.

(iii.) That in econnsction with this serfes a definite method as to obtaining
prices should be adopted so-that the results in one country will be immediately com-
parable with the results obtained 1 any other.

{iv.} The prices of individual elements mn this standard series should be weighted
according Lo the mean wsage of the whole of the countries included,

{v.) The weighted aggregate-price expressed in terma of some gold-umt {say £1)
should be furnished, and the comparisons based upon the ratio of the weighted
agyrogate prices, that is, according to formula (2) herein. Such a comparison 13
periecily accurate and definite, and there is no mathematical objection to the mode
of computing it.

(vi.) [n all cases where price-ratios are used, each commodity in the ta.bular
lists should have asscctated with 16 the weight-number used m the computation of
the price-index, and these numbers should be in the ratios of the expenditures on
the commodities. Tn comparing the price-index of one period wlth another these
changes of weights should be taken strictly into account.

{vii.} Where the weights hetween the two periods differ but slightly, no
appreciable error will arise by taking then amnthmetic instead of the geometrie
means. ,

{vili.) Where the weights are very different, the geometric mean should be
employed. The general aggregate should be computed on the principle of the
geometric mean, i.e., the logarithms should be taken out of the price-ratios, multi-
plied by the mean- Welght the sum of these products, divided by the sum of the
weights will be the logarlthn] of the resalt required.
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{ix.) Comparisons of this character assume that tho usage of tho aggpegat»a of
the commodities 15 averywhere the mean adopted, and are, thercfore, on this aa-
sumption very accurate, so far as the mere computation method itself 15 concerned.

(x.) It is easily seon that, for simplicity, the price-ratio method cannot compare
with the aggregate expenditure method.

{xi.} A result obtammed on tho lines suggested can he regarded, however. only
as an individual ground of comnparison, viz., one of a purely inter national character,
and its intrinsic value will depend upon the éxtent to which the whole series of
commodities and assigned weights may be regarded as internaticnally sigmficant,

{xii.) Ewven such & basis as this will, in the lapse of time, doubtless e subject to a
progressive movement, and it may become necessary to alter periodically the list
of commodities as well as to vary the weights assigned to ‘cach.

(xiii.) To the extent thus slteration takes place tho new price-indexes will not
be diroctly cotnparalle with the old, and a special investigation would e Jequnred
1o connect the two.

(xiv.} The wmternational basis, mnoreover, will, in goneral, not he the best
possible or most appropriate for:the individual nations m the group.

{xv.) For national purposes it would not be difficult, however, to include other
necessary items.

{xvi.) For practical convenience it is eminently clesir &ble that the international
group-result should bo kept intact.

{xvii.) The sintable variations of weighting and melusion of other commodlhea
for national purposes can easily be managed through repetition of eonnnoditiss
with positive or negative weights, and the inclusion of other comncdities w 1t]1
appropriate weights,

{xvin.) The same remarks apply mutatis multendis in vregard to the prepm'at.lons
of price-indexes for particular ¢lasses in & community, for it ill be readily recognised
that the purchasing-efficiency of money varies frown class to class, and the idea that
there is a general value can be rogarded as ¢orrect only in so far as 16 may be con-
cetved to apply to “ an average individual ™' (FPhomme moyen of Quetelet).

{xix.) The mternaticnal comparison-hasis would furnish the norm with which
the price-index of each nation could bo compared, and both it and the national
price-index would furnish norms with which the results for different classes within
the community could be comparod.

{xx.} In view of the value of a properly computed price-index, the inere trouble
of taking out logarithma of prices is a negligible quantity, and even this is unnecessary
for the formation of price-indexes on an international basis.

{xxi.) Finally we may say that the aggregate of expenditures on a defimte
regimen is the only satisfactory method that is ab all convenient froan the standpoiné
of computsation.
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APPENDIX IX. A

ON THE ESTABLISHMENT OF' A BASIS FOR INT‘};:}RN‘ATIONAL COM.
PARISBONS OF THE EXCHANGE-VALUE OF GOLD, AND VARIATIONS
IN THE COST OF LIVING.

BY G. H. KNIBBS, C.M.G., F.R.AR., F.8.8, ETC, ETC. ~
Federal Statistictan, Australia.

SYNOFSIS.

1. Introduction.

2. On tho gelection of a list of commodities.

3. On the determination of the units and weights of the commodities,

4. Price-indexes deduccd from aggregate- e\pendltures

5. Prico-indexes from price-ratios.

6. Proof that the method of price-ratioz with a certain \\elghtmg 18 pra,ct,lca]ly

identical with that of aggregate-expenditures.

7. Lovalidity of arithmetie mean.

8. Comparisons of price-indexes when alterations m the list of commodities or
. in the units adopted have been made.

9. Price.indexes when the number of commodltles is grea.tly changed.

10, [Effect of change of regimen.

11. Pseudo-conbinuity of price-indexcs with plobresswe change of regimen.

12. Suggested hsts of commodities and scheme of working. :

13. Conclusion.

Y

. Imtroduction.—The fnancial and general relations of one nation with another
are now secn to be 8o intimately connected, that all changes in human affairs must
be discussed in their broadest aspects on an nternational basis. To do this effectu-
ally it is necessary that for all matters, subject to statistical analyeis, mean-values
should be estabhshed which, in virtue of their nature, may constitute norms jor all
comparisons, and for extensive generalisations. The standard of Living, the hubits,

‘tendencies, and general character, the degree of civilisation, and the financial
methods of the whole of the, western avilised world, though divergent in details,
tend inore and more to closely approximate te each other, se as to constituto the
world in swne special sense an economic wnity. TFor tr]ns redson eCconoMIc ROTIE
oceupy an impoertant position snong thosé which should be established., These will
reprezent not merely the experience and characteristics of a particular nation, but
of tho whole aggregate of nations of which 1t is but an individual member; and which
constitute the mternstional sohdarity, and sameng the economic norms, a series of
numbers (price-indexes) which shall roveal the vanations of the exchange value of
the basis of the monetary system (gold), necessarily takes the place of highest import- -
ance. Reflexions upon the whole matter disclose the fact that we have arrived at
that stage of world-development when it has become necessary to enlarge Quetelet’s
idea of the “ avernge man ”’ (Thomme moyen) to include the iden of a representative
man of large groups of nations ; indeed we must also create the idea of the “ average
nation ** {la nntion moyenne). This * average nation,” its clonstitution and general
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charagteristics, will represent the entire western world and will constitute the proper
norm for the study of the devintions of individual nations or lesser commmunitics
forming the combmed group. It s evidently of the highest value for all coruparative
gtudies of national characteristics.

It will oiten be essential, or at least desirable, to compare smaller communities,
within the nation to which they belong, not only with the international norms (the
characteristics of the average nation), bub also with the characteristics of the nation
of which they form a part. By these two processes we may arrive at the highest
form of generalised statistical knowledge.

What has been stated above may be regarded as the fundamental principle to
be applied in the statistical methods of the western world as 1t is now constituted.
It alone recognises the essential solidarity of that world, and that the significance
of nationel variations from the mtarnational average, ean be duly appreciated only
by comparision with such average.

In this connection it may be observed that one of the most far-reaching elements
arnong the relations of nations is that which touches the phenomena of the fluctuations
#n the exchang lues of cc dities. The most general expression for this s in terms
of monay, viz., price, since meney, heing the medium of exchange for all connnodities,
has in consequence become the comnmon measure of their value. Thus price, ox-.
pressing inversely the exchange-vatue of the medium of exchange (gold} against any
gommuodity, enables the exchange-relation between all commodities to be imnediately
deduced. *

It 18 convenient sometimes to follow, for certain purposes, the flustuation in
its exchange-value of the gold-unit rather than to follow the course of prices. In
other cases, however, prices serve most reachly for such comparisons as are required.
Again, we may combine commodities to form a group and fix our attention on the
varying quantities of gold necessary lo prrchase such grven group. This idea we shall
see 13 of the lnghest practical importance,

For all international comparisons of exchange-value 1t is self-evident that shere
must be a common basis in’ respect of the commodities solected to measure the
variations of that value. Unless the basis be identical for each country, the results
must necessarily be dubious ; that is to say, it will become impossible to eloarly
distinguish batween the extent to which difforences in the exchange-value of gold
are due to differences in the agpregate of commodities. or are due to other phenomona
affecting the exchange-value, for example variations in the quantity of gold availalle
for currency purposes, changes in the velocity of the moveinent of carrency, or such
changes as extensions or contractions of credit, ete., all of which are variations n
the effective supply of the mediam of exchange.

The common basis referred to, in order to be of real value, mnust be sufficiently
extended and so weighted as regards its individual elements, as to represent the
usage of the aggrega;e of the nations grouped, or what is the same thing, the usage of the
* gquerage nation,” 1t 18 further necessary that this one basiz should be mammtained
Jfor the whole period which a particular scheme of unequivoeal comparisons 1g designed
to include,

Here, however, a difficulty anses. It is no less cbvious that to maintsin the
reality of the comparison, the basis must change if the usage of mankind changes.
A perpetually fixed basis would not represent ** the usage of the average nation.”
It may, thersfore, be adrmtted that any satisfactory basiz will oxhibit a slow pro.
gressive chango in regard to the slements of which it is constituted, and tho weights
that rmust be assigned to those elemenis. The character of this secular variation
and the question as to how the exchange-value of geld 18 to be estunated when the
usage of the average nabion has changed, must be specially investigated. To thia
we shall refer later, though 1t will form no part of the first question for our consider-
ation. It may, however, be noted that since changes in the usage of the *“ average
nation ' will necessarily vary but slowly, and probably cannot be predicted with any

* For ae lond as the unintelligence and bad-will of mankind necessitetes so wasteful a pros
eedure, the scomnodity gold (and siver) may be regarded as in soume way the rerd baais of thoidon
of meney, and s notwithstending the fact thad the use of the precions metals will probably be
greatly lmited or ey even censd when international obligations are certan to be honoured, or
when an international eredib system s suthelsutly assored: o consummuation which donbtless
will tend to be reached in Proportion as the jeopardy of war is duninished 3o long as we bear in
mind that we are thinking of monen in geveral, rather than aetual gold, we may use the oxpression

* purchasing-efMcieney or exchange-value of gold" to represent shot reciprocal of the relation
betwean the commedity gold and any other commmodity, which is expressed ag price  In this viow

*price” is looked upen as defining the instanianecus pobentialily, ¢i exchaoge, by the artifics of
B i 1 real taby, vz, gold.
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exactitude, results raust ordinanly be elaborated on a basis lasting for a given poriod
{say a decennium), that is, on a basis which will always be a Little out of date, Thue,
however, is unavoidable, and may veadily be seen to constitute no serous
di fliculty. .

The whole question thus resolves itself into the following, viz. :—

(1.) The formulation of a sufliciently extensive list of commodilics m common
usage among the different nations included in the international group ;

{i.) The determination of the relatwwe tmportance of these commodities either
directly, or by an appropriate cotnbination of the results for each nation,
%0 a3 to ascertain the ** average " importance for the whole group;

{1it.) The technique by means of which the general result is ascertained.

It would seem that the simplest way of determining the relative importance or
* weight "', therefore, from an econome point of view, depends upon two elements,
viz., the aggregate.usage and tho price. Thus, for example, if we divide the price of
a commodity for any year by the price for some other year arbitranly selected as a
datum year, the quotient may be calied the price-raiio of those years in respect of
the commodity in question. Now this may be regarded as one of many possible
meagures (viz., through any other commodity) of the variation of the exchange-
value of the money-unit (gold). Tt 1s immediately cbvious that the relative import.
ance of a secries of these measures would depend upon the relative expenditure
on each coinmodity. Honce in attempting to deduce a general estimate from a
series of price-ratios, we should, in order to ascertam the weight which is to be
assigned to each commodity, first have to ascertain the aggregate expenditure for
the whole of the group of nations concerned, or else the average price of each com.
modhty, and the aggregate namber of nmts used of each commodity.

1f, on the othor hand, ‘we intended to base our conclusions as to variations of
exchange-value on a definite average regemen of so many wts of each commodity,
then we should necd either to asceréain the nunber of units of each commodity in
the rogunen from direct statisties, or we-should have to divide tho international
aggregates of expenditure by the international averages of price, to find the number
of units. As already indicated, which course it is desirable should be followed,
will depend upon whether the variation i the exchange.value of gold is to be
avaluated from the aggregate cost of a particular reginen (i.c., of so many wnits of a
definite series of commodities] or is to be deduced as some ** weighted ' mean of a
series of price-ratios.

As regards the question of relative weights, it may be remarked that there is
obviously no atrinsic rolation between units, as say between a gross, of one com-
modity, a ton of a second, and a gallon of a third, and 1t is therefore evideny that the
only cormnon measure of the importance 15 the money or exchange-value of the
aggregate use of the commodity. This, however, is unfortuna,tely variable, the
variations. of price themeelves producmg clmnges of “ weight The difficuities,
however, are not insuperable, for in general the - moans ™ for a large aggrepate vary
relatively slowly. We may assume therefore that 1t is practlca,ble not only to
estabhsh a lst of commodities, but also to assign to the price-ratios. of each &
* weight ".number, expressing its mmportance in the entire growp. It may be
further noted that this series of ** weight .numbers must apply to hmited periods
{e.g.. for a deconmiun}, and may then be revised ; and 1t18 of course possible also that
the List of commodities must also be periodically revised. We can also decide on the
average number of units of each used, that is, the guantities of each commodity in
the averago regimen.

When n list of commodities and the relative nurnber of units of each used, or
appropriste *“ weight * numbers are to hand, it is necessary then to decide upon a
suitable arithinetical techiigque of conparison. The only unequivocal or perfect
system: of obtaining comparable resulis is to compute the aggregate-value of the
whole serios, from the number of units of each comimeodity corresponding to average
-usage, and the average price for the particular period {day, month, quarter or year,
for example} which it 15 desired to compare; see formula (3) m §3, hereinafter,
Since the arithmetical labour involved 15 by no means prohibitive, it may also be
very desirable to wateh the characteristics of monthly or guarterly fluctuations in
these ageregates, for example, in order to study $he variations of exchange-value of |
gold within the yoar itseli, and the mean of the resulis of any sinaller period would
furnish the reqguisite mean value for a longer one. For example, the mean of the
four quarterly results would give the mean value for a year.
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These aggregate values deduced from the whole senes of commodities from the
prices of each, and using the proper number of units of each, enable all necessary
coinparsons to be made with mathematical stricthess. We may dofine this as the
“ method of sggregate expenditures.” This method is unquestionably better than
that of using price-ratioz with weights. Any year may be made a datum, and
references may e made forward or backward from that year without in'any way
vitiating the comparison; in other words, the process in this mstance is always
arithmetically consistent, Bxpressed as an algebraic formula, the process is us
shewn hereinafter i § 3, see {3}. .

A method already referred to which hag heen largely used and which, il properly
handled, is also fairly, but never wholly, satisfactory, is to deduce the prico-indox
from price-ratios with appropriate weights. The average price of each commaodity
for some year is taken as & datum, and the price-ratios are ascertained by dividing
the price for any other peried by the price for the datum period. The guobtent.
usually multiplied by 100, is the price-ratio of the latter date comparad with former,
When price.ratios arc used, i1t may be shewn that the only proper mode of eonbina-
tion 18 what is known as the geometric. and thus method is the only one used which
is arithmetically consistent. To obtan the geometric mean each price-ratio is raised
to the power indicated by the * weight,” and the produet of the whole of the price-
ratios, so raised, is a radicand of which a root, equal to tho sum of all tho weghts,
is to be taken. The indicated operation is very sunply efiected by taking out the
loganthms of the price-ratios, multiplying each.by 1ts corresponding woight, and
dividing the sum of these products by the sum of the weights.

Expressed as an algebraic formula, this last preseription is denoted by i—

1
m...... I=(p“-. & etc.) u 4+ v 4w 4 et
or logarithmically—
2 .o.... log I — 2fogp -+ vigg + wiogr + ete.

=+ v - w - oabe.

in whieh p, ¢, 7, ete., denote the pricelr'atlos of a series of eonunoditics, u, », w,
ate., their * weights,” bhased upon cxpenditures, and T the price-index requirod.
This process gives values very similar to the previous one, and 18 orithmetically
congistent. Attempts have been made to obtain price-indexes by multiplying each
price-ratin by the corresponding “ weight ** and dividing by the sum of the weights.
Such a process, however, is anthmetically mvalid, smee 1t gives incorrect ratios
.between ditferent years. In other words, it furnishes dafferent results accordmg
ag to whether we work from the caleulated general rosult or from tho original data.
This is sufficient ground for execluding the method. We shall shew later on the
nature of the arithmetical inconsistencies referred to, and 16 may here be stated that
the extraordinary differences in the exchange-value of gold, indicatod in the difiorent
series furnished by economists, shew that some botter arrangement tust be made 1f
the price-indexes or index-nuinbers are to have any general validity, or arc to be
used eritically. The most fruitful source of these differences lies in the fact $hat the
lists of commodities are not wlentbical, and are subject to different weighbings.

On the Selection of a List of Commodities.—L[t is cvident that, in order to ho
comparable at any two periods, a coinmodity must not have matorially changed in
charactor or quality. Certam commodities, for example, may give less troublo in
this respeet than others; for examplo, such raw products ns may be regarded as
sensibly umform mn quality, cr manufactured produets that do not inatenally change
in quality. Metallic ingots, pig iron, etc., may be takon as a fawr illustration of tho
former, sugar, flour, ete., of the latter. Buat even in regord to these, erther differences
of quality or arbitrary preferences may cause the exchange-values to range betiveen
very wide lLimits.

It is well to point ont here that variations of exchange-value 1nay by no means
he wholly attributable to a*general variation in the purchasing-efficiency of gold.
For example, articles in which the cosé of manufacture cnormously varies®™ will
tend to reflect conspicuously every varntion in the rate of the remuneration of labour.
The obvious reazon of this is, that with raw maitcrials the proportion which labonr
represents is usually very small as comparcd with what it represents in very highly
elaborated prodncts.t . .

* Contrast such forms of sigel manufacture as heavy spfings for ralway fittings, with walch~
springs ; or contrast say the production of heavy and chiffon silks. ¥ For cxample with such
commodities ns watch—gprings, in which the value of the row material 15 wholly negligible, the
resulting price depends practscally wholly upon the cost of labowt dwrectly or mdireetly.
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It is scli-evident that, with such commmodities, the governing element is the rate
of remuneration for la,bou.r and that the price of ‘the commodity tends merely to
reflect the variations of this element. oo '

As a consequence of the operation of rmfluences of this kind, 1t would seem that
in an international mouiry, either as to wholesale or retail prices, all commodities
in common usage, and of which the quality is comparable and identifiable, imght
probably be included, but whether this be so or not will {Iepend upon the funda-
mental purpose of the inguiry. ; ‘

[f, however; we were compllmg a world wide index-number, representing
variatlons in the cxelange-value of gold,. it might- probably be desirable not to
include all commodities the qualities and characters of. which are comparable and
indentifiable, but merely those for which, in addition, world-markets exist. Thus
it might be desirable to exclude all such vegetable:s fruits, ete;, the price of which
would necc:ssa,mly be governed mamnly by lecal conditions. In a pure * cost-of-
living  comparison such commnddities and their prices conld not of eourse be
excluded.

We have seen that variations in exchange-value are not wholly attributable to
variation w the purchosing-efficiency of gold against ordinary commodities, e\cluding
labour, and further, that the object of the measure of the exchange- -value varies
accordmg to the characteristies in the group of commeodities by means of which it
iz measared.

1t 15 clear from the considerations just indicated that the senes of commodities
should not only be individually identifiable 1 respeet of character and quality, buat
should also be well selected from such point of view as is important, othervise the
derived results will bo dubious, and it is here that the principal difficulty arises,
though thero is no escape from it.

It must be observed at the sarae time, however, that progress in the technigue
of industry imdicates that we ean push this principle too iar, a good illustrasion of

+which would be the state ot steel manufacture before and after the introduction of
the Besserner and the Siemens-Martens processes, Other examples that might
be cited are sugar, chemical products, ete., m which there have heen striking ad-
vances m quality. The advances mn technology have led in many cases to marked
improvement in the quality of the manufactured articles. Since, however, the use
of the article, thus improved 1 quality, may be continuous, and the changs in quality
nay procced by unperceptible” changes, a feature hot uncormmen with regard to
textiles, for example, it 1s not always possible to take so exact an account of differ-
eneces of quality as has been indicated as necessary.

- Meglect of facts of this kind may easily betray one into an wndue faith wn price-
rativs, and into the false behef that price-ratios for aggregates are wnequivocally
valid measures of the variations m exchange-value of gold, whereas the truth of the
matter is thot changes wh the exchange-value of gold have been confused m the general
result with variations 1 the quality of the articles, and consequential changes in

" their cost, utility, or esteem values.

What has been saud 1s sufficient indieation that in the selection of a series of
commodities for the international basis, extreme care wall have to be exercised. 1
have suggested a series, and have indicated thair weight numbers ab the end of this
Appendix. Thisis done merely tentatively and purely by way of suggestion. It is
supposed that each item in this series 18 identifiable with sufficient certainty' to make
the aggrogate cost of the whole senes rehable. [t canmot be too distinetly borne
mind that the difficulty is not in any way got over by the use of price-ratios, as 13
sometimaes supposed, but ws only hidden so as to be less readily discerned.

The gquestion of the sigmficance of labour in the cost of commodities already ~
referred to is worthy of special attention. Weé praceed to .consider the matter.

The fact that cominodities differ greatly in respect of the value of the raw
material of whieh they are composed, and the amount of labour which has Lo be
applied to that material in order to give them their final form, suggests that regard
should be had thereto in the scheme of classification.*

Ag between one commodity and another the ratio of the two varies greatly,
and price will tend to reflect all variations in the reinuncration of labour in propor-
tion a3 the labour element mn the production of the conunodity is large.

* Ty vevert o a former illustiation, the value of & watch- -sprIng may be said o be due wholly
o the cost of labonr required to produee it, and 1t stands, therefore, in a very different economic
posibion to, say o large and siuple casting, the raw materal being Mg -iran, eeause for the pro-
duction of the latter the element of cosk of labonr enters relafively to a much less extent. And
even if in the last analysis it conld be assumed that the original raw material 15 without vaine
antil labonur 12 expended thereon, which 18 not slways tive, the fact stall remains that we shall
do well 1n any classiheation to have regard to the valne of labour in productien, az compared

- with the value of the raw matenial
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From this it ¢can be seen that it matters much whether the ain of an inquiry
be to ascertain the e ficiency of gold in respect to commodities as influenced by wages,
or as not influenced by wages, and 1t is from this point of view that it may at once be
seen how desirale it is that the hst of commuodities should be so divided as to furnish
series shewing progressive amounts of labour apphed to their production. 1n this
way it will become possible to detect the influence upon price of ruling rates of wages.
If, therefore, a whole zeries of commmodities be divided into several classes, each
class shewing progressively larger amounts of [abour, then we shall have the material
for discriminating between the purchasing efficiency of gold in regard to raw material
and highly elaborated materials, and will have the data to ascertain how far demaunds
for higher wages are merely equating themselves by a rise in prices.  For if 1t were
possible for the prices of commodities to rise throughout i the same ratio as wages,
then there would bhe no advantage, the change wonld be merely & nominal one. Tt
is from this point of view that one sees that, in so far as change of remuneration for
labour results in mereased prices, the adventage tends to become unreal, and is
nullified the money which is paid for labour giving to its recipient no advantage in
purchasing the commodities which satisfy his needs,

It is evident that this matter is of eminent econonic importance. If i making,
finally, the comparmson of the price-indexes of the saccessive series of coimmnodities
in which the element of labour 15 playing a-mere and 1nore conspicuous part and in
which eonsequently the influence of the remuneration of labour 15 more and more
felt it turns out that the latter tends to closely correspond to variations m the rate
of wages, then the obvious economic deduction is that the yesult is due to variations
in the remuneration of labour. Should the variations completely correspond with
change 1in the cost-of-lhiving for the class represented, the sftect of rise in wages will
be corapletely nullifisd by the rise in tha price of the commodities used.

It will be seen from these considerations that the divisions of the list of cornmod-
ities should, as far as possthle, be homogeneous with respect to the relative cosi of
raw material to labour m the production of the commodity. We may conclnde,
therefors, that so far as the selection of commodities is concerned. the following
principles may serve as a guide, viz. :—

{i-} The commodities should be identifialle in respect of their essential characters,
{(1i.} They should be largely used.
(iii.) The whole series should be divided roughly into groups, homogensous with
) respect to the relative value of raw material, and labour applied to
convert each commodity anto its final form,
{iv.} Only commnoditzes which find a world-market should be nsed for international
comparisons. for variations mn the exchange value of pold.
{v.} A supplementary list of eommodities of local production are necessary f
it be desired to determine such varintions in the cost of living as may be
attributable to variations in the exchange value of gold.

3. On the Determination of the Units and Weights of the Commodities.—The
unit by means of which different, commodities are usually measured, may be volume
or weight, or number of articles, ste. ; for axarple, in English measure, a gallon or
a bushel, a pound or a ton, a gross or dozen, etc.  All such quantities or units may
be called mass-unuts, and the number taken for each commodity shouwld be in the
rabio of their actual usage. It 13 instantly evident, however, that there is no an-
trinsic telationship between economic value and the mass-units of different com-
modities ; for example, between & carad, 1n the measurement of the precious stonos,
and & gallon m the measurement of spirits ; in fact i1t is readily percerved that m
the nature of the case there can be only one conmon measure for the relative
econoiic 1mportance of different commodities it question of varation of exchange-
value, and that is the product of the money-value of a unit, and the number of unmts
tsed, or upon the relative aggregaie expenditurs on the commedity. As previously
indicated, when we suppose the number of units used to be constant at any two
dates for which & comparison is desired, the best—in fact the only exact—eomparizon
is the ratio of agpregate expenditure at the compared date to the aggregate expendi-
ture at the original date. If the number of umts of each commodity were not
constant, then any deduced price-index would be vitiated by Wwhat may be called
change of regimen. For this reason, once we decide upon the size of the unit which
iz to be compared, the mass-weight-number of units of usage may be detormined
by dividing the total expenditure by the price, and it is to be assumed that thts
number of units is constently used throughout the periods compared.
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There is, however, a much simpler way of stating the whele matter, viz.. the
following :—

It 13 obvious that when we use price-ratios $he nctual size of the unit used
disappesrs, For example, price per ton divided by price per ton 1z the same thing
as price per pound divided by price per pound. This has led to an erroncous opinion
that price-ratios get rid of the necessity for considering the size of the unit, and that
the wetghts assigned to the price-ratios mn any computation represent the relative
importance of the commodities. The relative importance, however, is measured by
the aggregate expenditure smce the money-unit is the only common measure of
economic valus or exchange-value. Tf, thercfore, relative aggrepste expenditure

+on any commodlity (i.e., the proportion of the expenditure on the commodity in
question to the aggregate expenditure on all commodities) be equal on any twe
oceasions, the comlnning “ weight ”* of the commodity remaing unchanged, in the,
computation of price-indexes from price-ratios.

From this pont of view 1t becomes apparent that it 18 possible to compute a
general varintion in the exchange-value of gold with fair accuracy, although the
reguineil on sucvessive occasions waay have changed. Without dotibt this fact has
also given rise to the erroneous 1mpression that price-ratios are to be preferred, and
that they oscape the difficulty about a constant regimen. It may be pointed out,
howevar, that the basis.of comparison should undoubtedly be the mean.weight
betwoesn the two oceasions, but to take this into account the arithmetical worke of
companson is greatly elaborated and tends to becomne prohibitive.  We shall return
to this pont Iater. It will suffice here to observe that a very mnuch more con-
vemenk systam could ba adopted, by vsing units of guantity which can be regarded as
representing tho average use of all the nations in the international comparison,

If for the aggregate of nations a list, shewing the total exponditure upon the
various items of & whole series of commodities during any dsfinite period of time
oxisted, this would represent the usage, and furnish the required number of units,
or the mass-weights, the supposition being that that usage expressed the habit or
tho necessity of the people. It would indicate the sconomic weight that should be
attributed to the individual 16em, by the ratio wheeh expendature on that item bore
to tho aggregato of all expenditures on the list. Futher, if, as is desirable, it were
proferred to use numbers of “mass-units’™ of each commodity so ag to form aggregates
by summing tho prices multipliad by these nnits to form totals for the dates to he
compared (the ratio giving the price-index) then all that is necossary 1s to divide the
international aggregates of expenditures by the international average prices, The
qtioticnts are the units required.

It may here be observed that questions of exchange-value are very properly
dissocinted from those of wility-value, esteem-value, and cost-value or other special
measures of valae, for many commodities obviously have esteem-valucs wholly out
of rolation to their eost-values; 1 fact, busimess-practice endeavours to create
esteorn-values 20 inarkedly above cost-values as to ensure large profits to the manu-
facturer or suppher. n the questions with which we are dealing, however, exchange-
value 15 tho only valuo that need be considerad.

* 4. Price-Indexes Deduced from Aggregate-Expenditores.—It has already besn
saud that much of the technigue in connection with the determination of variations
in exchange-value practically involves the cloudmg of the real issue mn generahties ;
that the comparison iz unreal or dubious to the cxtent that the reqimen has chonged,
and that tho preference for price-ratios merely amses from the fact that the defect
in the technigue of computing price-indexes from them has been relegated to a
position where it is not discernible. In order to bring the matter nto clear relief,
let us talte & very elemontary case where only two commodities are under considera-
tion, and observe exactly what takes place in different methods of combination,
We shall denote the basic date by the suffix 0 attached to any guantity, and the
second or later date by the suffix I, the two commodities being denoted by A and B.
Woe ghall suppose the usage of these commodities at the two dates to be as expressed
in the followmg schedule : — .

Commodity, Date @ . Date I,
: Units. Price, Units. Price.
A I @ 3 . 1 @ 6
B 2 @ 4 3 @ 5

and let us use first tho method of the ratio of aggreégate expenditures which, expressed
algebracally, 1s— . .
(Beeervenennnn. I = St 80 F ye, & ete '.

ag, -+ Bby, + rep -+ ete.
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in which a, f, 7, etc., are the number of units of each commodity used at each
date, and «, &, ¢, are the prices of those units, the suffixes denoting the dates.
We observe first of all that in the case considered there have been changes in both
regimen and price, but to determine the variation in the exchange-value of gold we
must eliminate the effect of change of regimen. Let us then first consider a com-
parison based wpon a supposed constancy of regimen. Thus we may take into account
three cases, viz., where the regimen at the second date is as at the first ; where the
. regimen at the first date is as at the second ; and where the regitaen is the arithmetie
"mean of the regimens at the two dates. This will give us the reanli shewn here.
undor as the effect of change 'of price, viz. :—
{i) the regimen conzists of one unit of the first commodity, and two units of
the second ecommodity on both dates ;
{ii.) the regimen consists of one unit of the first coromodity, and of three of
the second on both dates ; and
(iii.) the regimen consists of one ‘wnit of the first cormmodity, and two.and-a-hali
of the second commodity.
We thus get the following results :— R

16

. Lo 1 X 6+ 2 x5 _
Regimen of date 0; {(i); I X3 T e x4 = 11 = 1. 4545

. .. 1 x 64+ 3% 5 21
R?glmen of date 1; (ii); ITx3sF3 <3 = 16 = 1. 4000
Regimen an arithmatic mean of 1 X 6+ 24x 5 1% N

that at each date ; (iii.) ; %3 + 3ix 4 = ]3 = 1. 4230

5. Price-Indexes from Price~-Ratios.—Suppose now that we at.t.ernpt to calou.la.t-e
such results by reans of price-rativs. We have the following price-ratios for the
two dates, (1)/(0), & denoting price- ratlo for commodity A, and ¢ denoting price-
ratio of commaodity B.

Commodity A. Price Batio. Uommodlty B. Price Ratio.

» - §=2. ¢. = %=1.25.

At the first date the aggregate expenditure was 11, of which 3 wag on A and 8 on
B, thersfore the relative importance for A was 44 and for B . At the second date
the aggregate expenditure was 21, of which § was for A and'18 on B, therefore the
relative importance on the %cond occasion was o or 4 for A, and § forB Hence
ihe arithmetic mean of the Welghts was—

1 . 2 43
¥or A, 3 — —) = i = W, saYy;
1 8 5 111
For B, 3 (ﬁ + o) = g o= ey
Hence, working by the geometric means, we have—
1,. 43 111
—= | = iog. 2 + log. 1.25 .
v v\ u+ o | 164 154 - 23.7013
log.4 (p" 9°) TR Y = — %4 0.153904.
154! 154
=.log. of 1.4253.

Now this last result is sensibly identical with ‘whet we found by taking the

gragate, and is nearly the mean of the results by suppositions (i.) and {ii.), viz.,

1.4272. {If we take the geometric mean of the weights instead of the arithmetic mean
we got :—

For 2, 1/(li %) = 0.27914;
¥or B, v (5. 3) = o120,

the sum of which is 0.99989, and this gives 0.1538063 the logarithm of 1.4233 as
before.}



APPENDIX. xlvii

Two things are obvious from the example furnished for the case of two com-
modities, viz. :— . ! N
{@} That with & large number of commodities the mean number of units used
of each may be taken as a hasis for computation of s price-index from the
ratio of aggregate expenditures at any two dates, (formula 3); and also
{5) that price-ratios weighted in proportion to the average expenditure will
yield an almost i{dentical resalt.
'I(‘gl? may be shewn formally by finding an algebraic expréssion for the differ-
ence ( D)— : )
N . 1
w »  w utvfwl ete. _ag, £8b, +ye, tete. _ g oo
(4)-‘D‘=(P - g . 6.*'0") o aay +3b, Fyeq + ote. s

in which v =4 afa, +a,); v=14p80, +5,); and w = % (e, + ¢,)

6. Proof that the Method of Price-Ratios, with Weighting according to Average
Expenditure, is Practically Identical with that of Aggrezale-Expenditures.—Since the
method of determining price-indexes from price-ratios in commonly supposed o
poasess sorne advantages through its apparent generality, and since also such opinion
is not sound, it is not mmimportant to shew conclusively that it yields semsibly

“identical results in all practical cases: This may be shewn formally by finding
an algebraic expression for the difference (I}) above. |

We may put @ for } (g, + &,); & for 2 {b, + b,}; etc.; and also g, = @
(1—=); @,= a{l + «); and similarly throughont. ~ :

Then we have N .

a, 'a,,‘ @, 1 + = By b + ¥
a/a‘_ B ' B '

oy 1l — 2 by 1 —y

In all pracéical instances p, g, », ete., do not differ greatly from unity, hence
the gquantities -f (1 4+ =), ete., can be expanded in eonvergent series. Thus we have
to find the value of—

ag 86
(m)..D{,gif {1_4-_3;}

1 .
2.2 L g, actIbtete. aa.(l—}-x)—-}—ﬁb(l—ify}-}-etc.:H__K,sa‘y‘

?
l , 4a{t—w)+pb (1—y) +ete.

The values of log H and log K are :—

e F eax+fby+.. 1 ‘aaxt SUL .. b aax®, fbyS, ..
(5)....00g H 2%@ +ﬁb_7r_--'-+ i i “)J_ng( + 0¥ .)+.9r,°.

3 CEIES ag LBb -+ -

' — o faentBby+.. 1 coaedBbyt...y3 1, eart-Bby..a®
(8a). .. .log K 2{—_—-'_aa o T 3larm ) Tsle e o)t ot

Theretore—

3

(6)....log H—log K= :g. {““’“’a""“ etc'—_(‘m’“" eu") : }+ .i {etc.—eto. }—’,—eto

ad- ... eto, ug -+ ete.

Thus the first and large term of the expressions for the logarithme of & and X
agree, but the sevond: and subsequent terms differ, The unequivocal condition.

» that these terms shall be equal is that the prices have all increased or all diminishad

in the same ratio, viz., that = y = z, ete., in wlich case the second terms bacome
% 2? in onch case, the third # % , and so on : that is, the two expressions are then
equal throngheut, We shall shew also that in all practical cases they are equal ;
and first we note that the guantities as, 34, ete., are always positive, but that
* .y, ,ete, may be all positive, all negative, or may not be all of one sign : the
latter is ordinarily the case. The quantities being of the same order of magmitude,
it is obvious that the difference between the termns wounld be greatest when they

v

"1
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are all of the same sign. We consider ‘the case, therefors, where aa = 8b = ste.,
but y = 2% ,2z = 3z , ete., In this case the average value for =, y, etc., will be
4 (n + 1) 2 = £ say, n being the number of comnmodities. Conséquently we shall
have for the valae of the two cubic terms—

g St
agn

2 2 4 =n 2 . ea¥ny |9 2
il —_ = d — pliniiet Ml = = a
3 &n { wnt1) } ® 3 nd 158 an 2 ( ath ) 3 ¢

The difference, therefore, in this instance is— '
2 g n—l
3 w41
i
which is § {* when 13 infinite, and iz only about 29, short of § §? when » is 100.

If further, we suppose that 30 = 2aa; yc = Jda, ete., and y = v, 5 =
32z, etc., as before, we shall have instead of the ahove—

jog H—log K = —

16 21 + 1i 18, 20 + 1
Eg,"m(:'}ﬂg—Fsﬂ—-l){:sanda—iﬂ+l)f‘

the difference of which m—i—
“2n

_log K= & . [ 144 (8ne + 3n—1) — 80 (20 + Iyt
log H. oy K 405, (l } 1 144 + ) 80 ( + 1)
which has a value of about 0. 56 £ when n = 100.

In examples practmallyq oeourring we can never have the average valwe of § -
as groat as, say, ¥ , viz., 1ts value when all eommodities have on the average advanced
about 509%,. Honce £2 i3 less than 135 . and in the three tases considered for
100 commeodities, the difference would be 0, or less than wix and 3y respectively.
This is the difference in the two logarithias, but each is ordinarily the logarithm of a
nuinber somewhers near unity, and consequently represents approximately the
ratic of the error itself.

It has thus been proved that H and K are sensmly equa.l in the circumstances

of the ease under consideration, It is obvious from this that, if the use of weighted
price-ratios is deemed to be justified on the ground of any supposed generality in
combining different measures of the exchange-value of money, then it follows from
formula (6) that the method of ratios of aggregate expenditures, formula (3), s
also valid. Tt is certainly the simpler to use, and eomputation of price-indexes is
greatly facilitated by itz use. This, however, while not unimportant, is not its chief
merib, which is that the computer sees clearly what he s doing, while in the use of
price-ratios it 13 by no means obvious that wmpropar weighting vitintes ‘the results.
It is now seen that the method of price -ratios with tnaccurate weights iz sensibly
equivalent fo forming an aggregate with wnits which do not represent the actual average
wsage.
It has been already indicated that the weighted geometric mean of the price-
ratios is slone valid, and it has heen shewn that the method of deducing price-
indexes from the ratio of aggregates of expendifure, based on the use of a constant
number of units, iz substantially identical therewith. It now remains t.o congider
the method of arithmetic means, not unfrequently used.

The following demonstration that even the weighted arithmetic mean is invalid
is therefors not wrumportant. That, the unweighted mean is quite invalid can be
readily seen to be a consequence of the preceding proof of the approximate identity
of the aggregate expendibure and price-ratic methods of deducing price-indexes.
But we shall now examine the question of the legitimacy of using a weighted rnean
in another way.

7. Invalidity of Arithmetic Mean.—Using the suffixes preceding and following
I, the price-index, to denote the dates to which 1t a.pphes, we have by the method
of the arithmetic mean of weighted price-ratios

o, P vy 4 we | ete
(5 P o) w F v + w + oto.
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Hence if we make date | the basis, and obtain the price-index for date 0 in
relation thereto, we ought to obtain by the same process—

1 1 1
(Thvennn 11y, = %, tv T et oot

W + » + w -+ ete

since each price-ratio is the reciprocal of the former, and this expression (7a) should
equal the reciprocel of the preceding one, viz., (7) that is, if the method were arith-
metically valid. But 1f this equality held we should have-—

(utvw-- ote.)? ={up + vgdwrfete) (u :}_ Jv _;_r_.;_'w%_ + ete)

Wo see, that so far as the sum of the squares of the quandities w, v, ete., ig
concerned, the two sides are identical, but so far as the produets in pairs go the right
hand side is always greater than the loft when p, g, ete., are not equal.  Or, imiting
the consideration to two price-ratios, we have to shew that—

u 4 v

hould I —
should equa W | og

M v
il g
w o v

if the method be arithmetically consistent. Multiply both expressions by (u + v)
{(up + vg), wo then have . —

ut (%_,__g)_) uwv + v? should equal %® 4 2uy - v2

that is, p/¢ -+ q/v should equal 2. It, however, always exceeds that quantity
unless p = ¢. The method of taking weighted arithrnetic means, formula (7} 1a
consequently arithmetically invalid, being irreversible; in other words, if price-
sndexes for a series of years are compuled by the formula, they do not furnish the same
ratios among one another ag are furnished by the orignnal data using the same process.

The weighted geometric mean, on the other hand, forraula (1), 15 consistent, and
furnishes a series of price-indexes which furnish the same ratios as are furmshed by
the original data. . :

8. (Comparisons of Price-Indexes when Allerationg in the List of Commaodities
or in the Units Adopted have heen made.—It has aiready been pointed out that if .
price-indoxes are to be strictly accurate, then change of regimen, that is to say,
either & change 1n the actual List of commeodities or i the umts adopted for individual
meombers of the lisk,cannot be admitted, otherwise variation wn the exchange-value of
gold becomes confused with the effect of change of regimen. The conception that new
comrmodities may also furnish additional avidence of the exchange-value of gold is
valhd only when they belong to hoth pericds to be compared. More definitaly, if
a, B. v, & ete., denote the numbers of units of the commodities A, B, C, D,
ete., we cannob compare regimen ad + BB -+ Cete., with say 3,B-+ v, C+4,D
ete., thongh -we could of course, as already shewn, compare regimen 8B 4 +C with
$,B4+ ¥,C, the commodities B and C being common to both, Thus comparison
can be made for example by assuming an arithmetie mean regimen, viz,
1 8488 + L (v+7v,.) C + ete., to apply to the dates to be compared.

While the above statement iz true, it i also true that the validity of any com-
putation of price-indexes becomes of questionable value if the adopted list of com-
modities with assigned uanits of usage, (or price-ratros with ther assigned weights)
fails to coincide with the usage of the group of nations aggregated for international
compansons. The two things to ba attended to are (i) what may be called arith.
metical validity, and (il) conformity fo econemic fects. From this point of view, it
is to be regarded as inevitabla that in the course of time changes will oceur both in
the commodities and their units of usage (or the weights assigned to their changes

" of price-ratios) in the international list. A revision, therefore, could perhaps be
made every ten years, and the queztion then anses whether continuity in the ex-
change-value relatton can be established, and i at all, in what way.

Let ug suppose that, for one decennium, say, the comparisons have been bassd
npon m cominodities, and that then a change is made, and comparisons are after.
wards baged on » commodities. Of these m and n commedities let us suppose also
that there are & common to each series ; and moreover, that the units used {or the
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series of weights assigned to price-ratios} used are not the same on the two oc¢casions,
We have already shewn that m such & case we can feund 8 comparison only on some
common regunsen, preferably the arithmetic mean of the wmts used (or, if price-
ratios are used, the mean of the weights assigned to the prices of theso k commoditjes).
' Primanly it is to be obzerved that strictly we can make a comparison only through
the b commodities constitubing that part of the reyimen common lo the two periods.
This is evident fromn the fact that change of regimen produces its own effect on the
agprepate of a list of comnmeodibies, or on the weighted mean of price-ratios, tho
exchange-value of money being constant. And it 15 for this renson that, if we want
to compare the exchange-value at any two periods we can do so only on somo given
number of units of a group of commodities existing at hoth periods ; and to have the
highest significance these assigned units of usage should, as near as possible, expross
the actual usage at either date, and henee may be taken as the arithmaetical mean of
the units at either date or of the weights used 1n connection with the pricc.ratios,
For the method of aggregates the mmts may be the arithimetical menns of the units
wsed in either.* . . N

It is obvious from this that there can be ne reql continwaly in o series of price-
indexes where the series of commodities used or the units of nsage have changed, or where
the weights assigned to the price-ratios of individual commodities have altered. For this
reason, when a change of basis is nade, the results should be computed on the old
basis for the firat year of the new sories. Thus for this year the aggrogates are formed
on both bases, the one giving the ¢losing value of the price-imdexes, and thoir value
is the factor to be nsed for the results mven m the new semes. Tho supposition,
however, that by this process the second series of price-indexes is perfectly contimwous
with the old series 13 subjeet to some qualification, for the now series cannot strnctly
be referred back 1n this way. A perfect comparison between any two penods can
be made only on the basis of the average usage of the seres of commoditios common
to the two dates, the units assigned being a mnean of the wmts assigned for the two
dates.

To express the wholo matter definitively, lot 2., =,, etc., denoto respectivoly
the aggregates a’'a, + §'b, + ete.; a'a, + fb, + ebe.; a'sy + F'0 + ete.;
the units a’, A', ete., denoting the guantities regarded as comstant throughout
the fiest period (say a deconnnum). At the end of this period a change is madao in the
commodities and the unts; viz., for the date denoted by 7 ( 5 would be 10 if the
change were decenmd), and o, §7, ete., are the units used m the seeond period.

Then we can obtain an imperfect continurty of tho exchange-values by forming
the price-indexes according to the followng scheme, viz."—

B ooovn oI, = 21245 ol, =32i"20f v oI j =545, ete.

Then if for X, we form a second sum, using the new umts and denocto this by T';,
we shall have—

(9) ove o d 3 =231%05 s Lty = Zragf2)5 oding = (5,1 54) (el ).

- in which g denotes any year m.the second period ; or fully expressed :—

. . _ a'qy + 3b 4 ete. "y 4 g+37"b 4 g+ ote.
A0 .7 ohrro=oli - sIy+o= w'ag + 38, + ebe. ' a”s; F87b; F ote.

It is obvious from this last expression that any dissimularity in the aggrogate
of the units of usage for the two periods docs not prejudice the resuits, divecily.
Nevertheless 1t is equally obvious that the resulés of the second period are not strictly
comparable with those of the first period. For the proper relation between any two
results shoald be based en the mean number of units used for tho two dates, and
thas would-be as follows ;—

Let « denote & (a” + &) ; 3 denote (8 + ) ; eic. Then the results for
the year say 0 and the yearj + ¢ should be

.

ad) + o + B + 5 + ote.
an, - b, <4 ete.
The tabular resalts a.cc:ordmg to formula (10} would, however, differ from this,

The measure of this difference we propose now to determine, and wo considor first
the case where the changes in the number of unils of usage are relutwwely small, and whero

Correct result~— 14 5 - =

~ * This, a8 has heen shewn, gives in general almost the same results as the geometric menn.
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the commodities are the same. In this case we may put a’ = e {1 — ) and
a” ={l+x}; §F=p{1L —y,and3 = g (1 + ), eto., then by interchanging
the factors of the numerators the »xpression {10) may be writben~—

(1) a{l4z)aj + g +B (L+4) b + 4 -+ ete. a{(l-w)a; +-8(1—y) b; + cte.
T a{l—may + 81— b, + ete. T a(1da)a; +F(1+¥) b, + ete.

_0ai+ g+ B+ gtete. 4 (wady w5+ yBh + o +ote.) | aa; +Bbj -ebo. — (zag; -38bj +-ote.)
aa, + £b, + obte.—(waa, +ydb, + ete.} " aay +50; +ete. +(waaj +yBb; +ote.)

If 8 denote the swn of the guantities outside the brackets, and s the sum of the
quantities within the brackets, then this last expression may be written—
L} .

S+ _4
Sj+ g + 3f+!'-‘_S.‘f_sjn_sb‘+0,("+sr-ﬁ(;)(l S’:)
s — 8y 5 + 4 %ty 35 87
. 1 — — 1 e
( 8, )( '+S H )
Now & is a vory large quantity compared with s, therefore s/8 ic a very smell
quantity compared with unity, and consequently the right-hand factor in this last

equation (with four hrackets) must be very nearly unity. It ¢an be seen somewhat
mora clearly i we put .

1 o
(13} ooovee = 5 (8 + 8 + Sirghs = 3 la + 5 + G

and also

C18a) i 8y = S (L4858 = S+ a Sy = S (1 + 2

(12)

and . . '
(135) ..... v 8 =3l +xk & =350 + Bl H4q =5 (1 + ¢
so that we shall have
13¢) oo E+ 3+ =0 and x F ¢ + ¥ = 0.

s 0 D) D - 205D
1
- FEE D s

It is obvious that in this expression the whole of the terms denotéd by Greek letters
are gmall terms, and are also terms of the same order ; and it is evident, therefore,
that unless’prices or weighta change very greatly the mght-hand factor may'be taken
84 anity.

It may be pointed out that in actual cases the guantities 8, §j, and Sy, are
gensibly identical to the order of, say, several per cent. only ; and s,, 8, andg S+g
areTusually very amali; hence this factor in brackets will in general he so near
unity as often to be aatisfactory. In other words, the. guantities wzea, y8b
ete., are of a much smaller order than ea, 25, ete., and, entering into the result
sorne with the 4 and others wifh the — zign, tend consequently to disappear in
the final result.

It may be proper here to note that this last expression shews at once the ad-
vantage of the weights being so determined that, for the year on which the basia is
changed, the aggregate of expenditures caleulated with the two aystems of weights
shall be identical ; for in such a case the values of o’ and e”, 8" and 3“, ete.,
differ on the average the least possible. We may say finally that if the value of
."the right-hand factor of {12} (viz., that containing the four quantities in brackets)
ig unity then the continuity is satisfactory ; 1if nos, then it is unsasistactory, and in
proportion as it differs from wuty : this expression or its equivalent (14) affords,
therefore, the nocessary criterion.

:

The expression {12) then becomes—
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We shall see later that it is desirable that the dnues for the second period should
be so determined that for the year of change X, =T,  As soon as the relative
numbers a”, g7, ete., of the various umts have been ascertamned, this .con readily
be effected by multiplymg these by an approprate factor, x, given by the formula

aay + A'b + ete.

; that 18 ¢ (&”a) + ate.)=da'a; + etec.

5 ...... = —%— =
as) =¥, T T A F ete
Thus we obtmn a new set (a'” = ra”, 8 = «B”, etc), proportional to those

ageertained, viz., «”’; 87, ete.  When this has been done, then the aggi‘egate
expenditure based on the corrected units for the second period is wlentical with the
aggrogate expenditure based on the units for the orgmal period, notwithstanding
that the system of anits has been altered. That 15, for the year of change, the aggre-
gate expenditure is unaltered, but the distribution among the commodities has been
changed,

9. Price-Indexes when the Number of Commodities is greatly changed.—We
now pass to the consideration of the case where only séme of the commodities are
common to the two series, and the weights on the occasions coinpared are very
different. In such a case we can continuously trace an exchange.value relation'
only through the § commeodities eommon to the twoe groups, and the only thooretie-
ally satisfactory comparson is one where the two perods are compared on an
identical bass, viz., the anthmetic mean {or more strictly on the gecmetric monn)
of the two series of umits. [n practical examples it 18 probable that 1t is never
necessary to use the geometric mean, for i all practical cases the chango of regitnen
from decennium to degennmum can hardly be such as to involve very great ditferences
of waights, or even to involve the alteration of a very large number of comnodities.
The determnmnation of relations of & commodities of different weights in the serios of
commodities for the two periods will not therefore be unsatistactery: - In fact, it
may be said that in almost every practical example the two means (anthmetic and
geomatric) will give practically identical results. )

The reason of this is that the two means rarely differ very much, as will be seen
from the following table, the original unit being 1:—

(¢) Number of new units N = 1| 2 3 4 5 9 10 19
{6} Arithmetic mean, .o BO13 2 21 3 ] 5% |10
{¢) Geometric mean o1 141y 1.73] 2.0 224 3 3.6 | 4.36
{5—c)/c Percentage of differ-
ence divided by ¥ : 0| 3.03] 5.16| 6.25| 6.83| *7.41| 7.30|6.819

* Maximuam valve.

From this table it 15 seen that if the new units be N #imes the precoding units
the arithmetic mean will exceed the geometric mean by never more than 7.4 ¥ per
cent. of the latter. Consequently whatever mode we assume for the growth of the
unit from one value toc another we may take the arnthmetic mean of the units in
practical examples. ’

Reverting to formula preceding, and remembering that the sum in these cases
15 for the k commodities only, it wall still be true that the product of the bracketed
quantities in {12) and {14} will be sensibly unity for contignous decennial pericds.
In this mmstance a kind of general continnity can be established even though the
regimen is changed {it may be) per sultum each decermivm. We proceed to elaborate
the question. Whenever the number of cornmodities has been, changed the question
of eontinuity can be tested in the followimg manner, viz. :—

Let R denote the computed agpregate of expendibure on the commodities
which appear in the old but not in the new list ; & and §” denote the aggregato of
expenditures on the continued commodities, viz,, those appearing in hoth the old
and new hsts; 7 the aggregato of expenditure on those appearmg in the new list
only, and let as bafore the suffixes denote the year to which the expenditure rofers,
When the relative values of the units to be used for the new period (that is, for
expenditure & 4 ) have been found, then these unitz musé be so corrected, soe
formula (15), that the expendi: ,~~ - the & commodities whose aggregate is ¥ or
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§’ shall be identical, whether calculated by the new or by the old units. Then
wa shall have «5" = 8, and « T = 1, s0 that § is identical with either series of units,
and 1" is caleulated on the corrected relative umts (the correction making of ecourse
no change in their ratio to one another). Then we have by an operation similar to
formula {10},

Rj 1 [1+ Tl"’ll\'

16) g= S +B SagtTivg= S+y . o S, _‘iq
e aditp S,+B, S+ T 8y 1+_Ti_ 1 Ry
L & + Sy

Now, smce 5, /¥, is continuous under the old system of units, and 854,/ S,
is continuous under the new system ; § j+, /S, is at least what we have called pseudo-
eontinuous through the entire period, this peeudo-contimuty being attained by the
correction of the units, so that the aggregate of expenditure on the % commodities
is 1dentical with either system of units.

Tt-can be sean from the above expression that if in introduenig new com-
modities we take care thab the aggregate expenditure on these, with eorreeted units,
exactly equals the expenditure on those orutted at the year of change, we secure
this, viz., that the loft-hand term in brackets in formuls (16) shall be unity, and
further that the fractional terms on the right-hand term in brackets shall be of the
samo orcer and also in mosk cases sensibly equal.  For this reason it is emnently
desirable that the umts be so determined that the whole aggregate of expenditure
shall he idontical wath the new umts as well as the aggregate for the commodities
comunon to both groups. Then if the quantaty in the right hand brackets s sensibly
unity we can regard the pseudo-continuity as ostablished, In practical examples
g should he one, that is the example should apply to the year immediately following
that in which the change in the commodities and units is made.

Where it is desired to add a number of commodities such that the expenditure
thereon is large as compared with expenciture on those omitted, we rewrite the terms
in brackets mn (16)

r RJ 1 { TJ i
- 1 N
84y | 8; + thd’]

il Ty
t1+SoJ lI+E—J

In this Ry /.5;is o quantity which 1s ordinarily nearly cqual to R, /S, , and also
Tyvp /Si+y 18 ordinanly comparablo to Ty /S,.  When this condion happens
to bo satisfied the continuity may be satisfactory despite the fact that a relatevely
large addition of cornmodities has been made as compared with those omitted,

10. Eifect of Change of Regimen.—When the product of the factors in {16)
and {16a) 18 not umty, then they exhibit approximately the consequence of change
of regitman.

In conncetion with a diseussion on the varnation of the exchange-value of gold
tho cficet of chango of regimen is to be carvefully distinguished from mere variation
in the magnitude of the unuts, I& can best be illustrated thus :—

Suppose that, with the same list of commodities for any datwn year, and using
two series of units, we have equul expenduures, agreeably to the prescription of
formala (15), and find with the prices for any other year a difference of expenditure,

" thus difference incasures the effect of change of regimen. To express this otherwise
supposs that I aud I’ donote the price-index as deduced with ah identical list of
gomntnoditics but with two sories of units, of which let us assume I 3 onan original,
and ¥’ on a new basis, the expenditures being identical for the datum year. Then
wea have for p the effect of the change of regimen,

(7 ...... p = /I

Each year will, of course, give a different value for p, but 1if actual results shew
that the vanations of p are very small, we can regard the {weighted) mean as furmsh-
ing a general measure of the effect of the change. As the distance in time increases .
from the datum year, the individual velues obviously become of less weight. Hence
we may emnpirically adopt some such formula as

‘S £n < Pn = on
" o "
(18).. e Lhd | 1= P 1.1 i
) ..-':: ]+é+é+l+';‘$ 0.5677216 - 2,3025 109'10??;-1- %—im-f-m—‘
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if wea have the valuos of this factor for suecessive years 1, 2, 3...... n. In goneral
the variations of p will exhibit variations shewing no defintto tendeney ; when th is
is’not the case the progressive change may deinand spocial investigation.

11. Pseundo-Continnity of Price-Indexes with Progressive Change of Regimen.—
For comparative purpoeses stretching over long pericds of time 1t would nppear on tho
. whole desirable to adopt a method, which would be sensibly accurato for short
periods of time from the standpont of the exchange-value of gold, and yot novorthe-
less represent fof long pericds the combined effoct of change of regimen and altered
.exchange-value or purchasing-sfficiency of gold, the change of regimen corresponding
to vanations in the international wsage from period to period.  Under such a systom
the ratio of price-indexes for distant dates would, strictly speaking, then ceaso to
represont changes in the exchange.value.of gold but rather those changes as modified
by an alteration of the average regimen. Comparigons from the standpoint of
-~variabions in the exchange-value of gold alone would have to be dealt with by special
investigations where necossary. Ve procecd now to consider tho question.

The fundamental idea on which a psendo-conbinuity can be developed is that
for the years of change (econstituting what we shall call the successive control yoars),
the change of units shall be so controiled that the apgregate of expenditurc on the b
-ecommodities, common to the two groups, shall be identical with the two serics of
units (formula 15), This geis rid, in probably the most convenient way, of the
difficulty that in general we cannot ascertain the absolute, hut only the rolative,
number of units used of each commmeodity.

[t will facilibate’ the explanation to deseribe the method schematically, and the
method can best be illustrated as follows :—

Commodities Commuodities constant Commodities being

disappearing. to both penods. mtroducod.
1960 A BC > DEFGH IKLM
1910 A B C DEF @ -————IK LM

Let 1900 be the last year when commodities say A to H, are to be fully includod,
It is decided in 1910 to revise the list so that it shall conbain commeodities T to M,
but not A b0 C. In this case 1901 18 to0 be regarded as the change year, or this
year we mnust see that the aggregate of expenditure on 1) to H 15 equal as required by
-formula (15) ; and musl sec also thab, using the old unifs for A to U, the aggregate of
-expenditare is equal (approximately) to that on 1> to M working with the corrected
units. When this has been dong we deercase the units of A, B, C, yearly by one.
‘tenth of the original aynount, and ncrease those of I, K, L M, yearly one-tenth of
their weight for 1900, according to the following scheine, viz. :—

Units for Fa : ondi
Cﬂmmodlties. actor corresponding to yoar.
1900 1901 .’ 1902 ... 1908 1909 1910
a, B, v* i3 N T P . £
i, & A, mf &% 0% B rreesaraas & o0 1

* TUnite of commodities disappearing. 1t Units of commodities being Introdueed.

Thus in this scheme A, B, C, have entirely disappeared in 1910, and T, K, L, M,
have appeared with their full values in the same year, while mtermedmtcly one serios
is increasing and the other is duminishing. We also change each of the units for the
eommodities 1 t¢ H one-tenth of their differenco yearly so that the new values nro
Teached in 1010,  That is, if & denote the corrected weight in 1910, and § the
woight in 1900, the weight for 1900 -+ n years (»n being less than 10), will be

T 10 — » n

(19) coeeines 8 + R — 8 = - IR S
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A very simple numerical illustration will shew the effect of the process, and for
this purpose we need take only two commodities whieh we may suppose to represents
the continuous series.  These will illnsirate the nature of the difference of the two
maethods. Let us then supposo a regimen of commodities mn the first yoarz of &
sorios 6o bo in tho ratio of T of A to 2 of B: and for the fifth year to be 2.7 of A to
2.4 of B. ‘ :

Wo fiest find by formula {15), see hereinbefore, that with the i:n'ices a5 at the final
or control year— ’

‘I___2_‘ l@d4+2@8 _ 20
= 3 Y BTw@itzt@s ;W

Hence the units becoms 1.8 and 1.6, that is— .
1@4+2@8 = 18@4418@65

r
Wae thus obtain the results in the table hereunder, viz. 1—

{(i.) for the method of contineously depending upon the original number of
units of & commodities, and

(1.} for the method of changing the units yearly, respectively—

Computation with unchanged weights. Compuatation with changed weights,
i T
Chang- Chang-
. Units.| F11ee | ppjpg | Prace |Aggre. ing | Price.] ing | Price. Aggre
Year. a | o | B | °f (et iunits. | A |Units [ B | g8te.
A B {1} A B (b}
] ! 3 2 o | 23 Lo 3 L 20| 10| 23
2 1 4 2 8 20 1.2 4 L9 8L 20
3 1 2k | 2 7 16 | L4 21| L8 7| 161
4 1 5 2 9 | 23 1.6 5 1.5 9 | 233
5 1 4 2 8 20 1.8 4 1.6 8 2¢

It is easy to see that the control wlich ensures the identity of the final aggregates
(i.) and {i..} for yoar 5, ensures also that the intermediate values for years 2, 3 and 4
shall substantially agree. Sumilarly, since for the change.year the expenditure on the
commodities added 1z to] balance that on those subtracted, we shall get a satis-
fnctory continuity through that year, and thus results which shew theleffect mainly
of change of price, though modified slightly by change of regimen,

.12 Suggested List of Commodities and Scheme of Working,—The following
talle shews the commoditics included by varicus aunthorities mn compmling
Index-Numbers for difforent couwntries. In this tabular statement only com-
modities which are eommon to more than three of the 27 index-numinkers have-
Beon mcluded ; comiodities which are included mm ounly one or in ewher two or
or three of tho index-numbors are specified in the notes at the end of the table,
Whers any eommodity is included in more than three of the index-numbers the
fact is indicated by a cross (X) ; in every case where more than one grade or quality
of any commodity is included the sraall number shewn in brackets after the cross.
specifies the number of grades or gualities. '
Take in Tabla.
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Commodities included in

. Great Britain. Germany.
AR A AR AR - AN S
Commedity. |2% .| &3 | €5 5% 9% | 32 |°$E ;5§ 255|282 <55 (552
SEE| 57| 5T B7 | 5| o7 |3ET|EaT|857|ean ERT|3Ed
o = (=R ] - =] == I~ Lind — Lid
257) 5% | 4g ) 2% |28 | 28 1375|258 |852 1255|555 (25
|2} R =1 AT — ‘,g— A % atalben E.—. g""ﬂ E"' EH
Ko, ofCommodities | 30 22 20 2z 39 39 45 418 47 22 47 114
Metals and Coal _
Coal .. .. .. X . . X2y X X X X X X
Copper .. X X X X X{(2) X X X X X X
Ircn X . X X | X@| X2 X X (X&) X | X2 Xm»
Laad X X X X X X X X X X X
Bilver . . e X .. .. .. .. . . -
Tm X X X X X X X X X X X
Linc N .. . .. .. X X X X X X
“Toxtiles, ete
Hides X s .. X X2y X X . .. .. X
Leather . X x X X X - X . . ' X
Tallow .. P B X X X X | X2l L. . X . X X
Cotton, Raw .. V. X{2 x X2 | X[ Xi2) X X x X X X
M [oth . X o X . - e . - .. ' Xi3)
» Yam .. X | o X | . .. o . x| X | x
Flax X X X X X | X2 X X X .. X X
Homp .- X X X X | X2y .. X X .. X X
Jute N . .. . . X .. .. . .. .
Linen ., o s e .. Y .. .. X .. X | X2
Sllk Raw . X X X X X X . X X X X
o0l .. X X X X X X3 X2 X .. . X X
’Woo!len Yamn .. .. .. s .. .. o .. X N X2y
Agrienltaral Produu _
Barley .. X . .. X X tX@y| X X X X X
Beans X .. o X o .. .. - . .. X
Clover . . .. X .. . X X . X X
Ha. . X . - X . . . . . T ..
Llnsee(l .. . .. .. X X N o. .. .
Maize . .- . ‘s X X .. . e .
Otz X N .. X X X(2) X X X X X
Peas . X . .. X .. .. .. .. .. . X
:BapeSeed . .. .. .. . .. X X .. X X
Rice . .. .. . X X X X X X x
Rye X .. . X .. .. X X X X X
Straw . .. .. X L. .. .. .. . s “
Wheat . X X X X X X(2) X{2» X X x X X
Dairy Froduce. .
acon . . . X X .. .. e ..
Butter . X X . he X X X
Cheese X . . Ny X . . X
Eggs X X X
Milk X X X
sGrogeries, ote.
Almonids X .. . .. . . X X . X X
Cocoa . .s o . .. X X X X X
Coffee .. X X X i X(2) X X3 X X X X
Currants .. .. . .. .. . .. X X .. X X
Flow . - .. .. .. X . X .. . X
Hops ‘e .. ‘e . - - hod . X .. X
Tard . .. . .. . .. .. . X .. X X
Malt X .. . .. .. .. . .. .. .. . X
Pepyper .. . .. . . X . . X X X X X
Potatoes o .. .. .. . X . e . .. .. x
Ranising .. X .. . . ‘e . .. X X ‘e X X
Rye Fionr . . .. . .. .. .. . . . X
gnltts .. x .. .. ‘- % .. . .. .. .. .. X
piri .. .. .. .. 1 .. X N .. .. .. X3
BSugar X X X X X% X N2y X X X 152)
Tea .. X X X X | X2 X X X X X X
Tobacco X | X X .. .. X X .. .. . X
"Meat, Etc.
Beef . 4 X X X X{2) X Y ia N X
Mutton .. N AN X i) X it . .. X
Pork . X X . X .. .. X
Sheep § i . . % ¥ | 5@
X X 2 X P
Bu.ilding Matermls.
Bricks . . .. X
Timber X X X X Xi(2) X
“Miscellaneous.
Caoutchoue e I X . . . X
‘I)n{hgo .. % J}E ;{L X}{:2) YX .. X X X ‘(Y \l([
ils “ - X{3 | X2 X X4 X2y | X(5y| X(5
Saltpetre .. .. .. ( ) ( 4 X _%) §) X’ X)
Soda .. X X .. X

Commodities not common to more than three of the above index-numbers have bLeen excluded from
the computation of each index-number, but wot shewn
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various Investigations,
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the above tabular statement. The notes hereunder shew the balance of the commodities included in

in the ahove table for the reason above assigned,
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In the following notes particulars are given rogardmng commnedities included
in each of the above index-numbers, but excluded from the praceding table for the
reason already stated. .

Fleetwood.—Cloth, Shoes, Ploughs, Carts, Land, Horses, Catble, Mules, Swino,
Goats, Fowls, Rabblts, Pigeons, Wine, Ale, Bee] Splce, Wax, F:gs, Chareoal.

Jevons.—Tin Plates, Logwood.

Seuerbeck.~—Petroleum, Nitrate of Soda.

Board of Trade—Wine, Cotton Seed, Paraffin, Petrolewmn.
Laspeyres.—Logwood, Calfskin, Rags, Tar, Wine.

Paasche.—Meahogany, Calfskins, Bristles, Horse-hair, Wax, Quicksilver.
C'onrald.—Mahogany, Hops, Calfskins, Bristles, Horse-hair, Wax, Quicksilvor.

Soetheer.—Buckwheat, Qileake, Veal, Calfskins, Horso-hair, Bristles, Bed.
feathers, Bonez, Buffalec Horns, Glue, Dried Prunes, Wine, Champagne, Allspico,
Cassia Bark, Sago, Cochineal, Logwood, Rosewood, Mahogany, Rattan, lvory,
Quicksilver, Sulphur, Lime, Cement, Cordage, Rags, Cuano, Gun. o]ast.]c, Resin,
Pearl Ash, Piteh, Potash, Candles, Tar, Wax, Sewmg Thread, Bottlds, Sailcloth,
Woollen C]oth Flam)els, W’orsted Ca.rpets

Prussian Government—Lentils, Veal. 37 orticles are given but only 15 are
. specified.

Hooker (Germany).—Cattle, Calves, Pigs {2), Hops, Petroloum.
Palgrave (France)—Qil-seed, Silk Stuffs, Gloves.

Falkner (France).—Becves, Calves, Cows, Hogs, Sesamum, Lambskins, Iid-
skins, Silk Goods {2), Merinos, Blankets, ' Carpets, Tapestry, Gloves,

Hooker (France}‘—Ca.tt.le, Calves, Pags, Wine, Nitrate of Soda,
Italy (Government}—Wine,
Walras (Switzerland}.—Bread (2), Veal, Firewood (2).

. Atkinson (Indis).—Mace, Millot Corn, Pulse, Fajra, other Grains, CGingor,
Opium, Croton, Castor Oil, Dye, Bone Manure, Jute Goods, Silk Goods, Shellnc.

Aldrich (USA)-—Shlp Broad {3), Boston Crackors (2), Owster Crackors,
Ship Biscuits, Soda Crackérs, Dried Apples. Corn Meal, Ham, Lamb, Molasses (2},
Nutmegs, Comst-a.rch(2), Blankets {2), Broadcloshs (23, Calico, Cm pets (1), Cassimares
{4), Checks, Horse Blankets, Print Cloths (2), Shawls, Sheatings, Shirtmgs,
‘Ticking, Candles, Matches, Anvils, Butts, Door Knobs, Lead Shot, Locks {(2), Ment
Cutters, Cut Nails, Pocket Kmves {25), Quicksilver, Ropa (3), SBaws (4}, Scythes,
Shovels, Wood Screws, Carbonate of Lead, Cement, Dooxs, Lune, Oxide of Zine,
Plate Glasz {8), Putty, Tar, Turpentine, Wmdow Glass, Alum, Potash, Vitriol,
Brimstone, Calomel, Copperas, Flax Seed, (lycerine, Mercury, Muriatic Acud,
Opium, Quinine, Soda Ash, Sugar of Lead (2}, Bulphuric Aad, Furniture (3), Glass-
ware {5}, Pails (3), Tubs (4), Powder {2), Soap, Starch.

Ml Bureaw of Labor (U.B.A)—Canned Corn, Canned Peas, Canned Tomatoes,
Dried Apples, Prunes, Glucoss, Corn Meal {2}, Molasses; Fresh Vegetables, Onions,
Broadeloth, Drill, Gingham, Horse Blankets, Hasiery, Overcoatings, Sheotings,
Shirtings, Tickings, Underwear, Sicilian Cloth, Cashmere, Poplar, Pansina, Worsted
and Worsted Yarn, Candles, Matehos, Augers, Axes, Barb Wire, Butts, Chisols,
Coppor Wire, Steel Door Knobs, Files, Hamumners, Lead Pipe, Locks, Cut Nails, Wire
Nails, Planes, Saws {2}, Shovels, Steel Billets, Stecl Rails, Steel Sheols, Frowels,
Vises, Wood Serews, White Lead, Cement (2), Poors, Limeo, Oxido of Zine,
Plate (Glass, Putty, Resin, Shingles, Purpentine, Window Glass, Alum, Brimstono,
Glycerme, Munatie Acid, Opium, Quinime, Sulphuric Acid, Earthenwnre Plates,
Cups and Saucers, Bed Sets Chaars (2), Tables, Glassware (3), Cut]ery Woodenware,
Cotton Seed, Mea.! Newspaper Wrapping 'P&per Rope, Soap, Cattle, Fowls, Horsea,
Mules, $wmc, Bread, Blankets, Carpets, Shoes and Boots {4}, Quicksilver,
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. Coats {Canada)—WBran, Shorts, Turkeys, Chocolate, Cream of Tartay, Fresh
Fruit (6), Honey, Maple Sugar, Oatmeal, Molasses, Tapioea, Vegatables (3), Canned
Vegotables {3), Vinegar, Brass, Solder, Anvils, Axes, Grindstones, Hammers, Horse-
shoes, Mallets, Picks, Screws, Soldering lrons, Vices, Coke, Carbide of Calcium,
Matches, Hingos, Wire Nails, Cut Nauls, Plaster of Pans, Sash Weights, Soil Pipe,
Wire Cloth, Wire Fencing, Paints, Glass, Benzine, Glue, Boled Oul, Putty, Paris
Graon, Shellae, Turpontine, Varnish, White Lead, Chairs, Tables, Sideboards,
Boad Buites, Beds, Tumblers, Cups and Saucers, Toilot Sets, Dinner Sets, Knives,
E.F. Knives an<l Forks, Wood Pails, Wood Tubs, Brooms, Alum, Bleaching Powder, -
Borax, Carbolie Aewd, Caustic Soda, Copperas, Glycerine, Muriatie Acid, Opium,
Quinine, Soda Ash, Bulphuric Acid, Furs {4), Binder Twine, Rope, Soap, Cattle,
Beer, Shoes and Boots (3), :

Australie (Wholesale)—Branbags, Cornsacks, Woolpacks, Leather (3), ]S’ran,
Paollard, Oatmoal, Ham, Honcy, Macaroni, Sago, Mustard, Starch, $3lue, Matches,
Candloa, Kerosene, Veal, Lamb, Cement, White Lead, Cream of Tartar, Sulphur.

Australic (Reta;il}.——Brcﬁd, Sago, Jaun, Oatreal, Starch, Blue, Candles, Soap,
Onions, Ham. '

In additeon 6o the authoritios inentioned m the above table, investigations have
also boon anade in the following countries, but detals as to the commaodditiss included
thetein are not available :— . - -

Country, Name of Anthority. Years. No, of Articles.

Great Britgin— Rice Vaughan . 1675

Fuvelyn 1798

Mulhall 1854--1884 50
Germany (Hamburg)— Kral 1845-1884 265

Hewnz 18501891 180

Schinatz 1890-1910 29
France— I’ Avenal 1200-1398
' De Fovlle 18471880

Reforme Economigque

Belgitm— Wazweiler - 1890-1910 .
Us 4— - ' Burchard 1825-1884 ° | 68 to 90 articles

Lalkrner 1890-1899 90 articles

New Zealowi— - McIhorasth 1861-1910 33 to 45 articles

An examination of the above statement clearly shews the great diversity in
practice which existod in the solection of commodities in order to obtan the price
data for the computation of Index-nwmnbers, It inay, be seen that not one of the
67 eorminodities specified is common to afl the Index-nwunbers. Several commodities
in ordinary use, such ns coal, iron, cotton, wocl, wheat, butter, etc., etc., are,
however, coinmon to the majority of the groups.

Applying the principlos which have already been laid down in this Appendix
for the selection of a group of commodities for the purpose of mternational com-
parisons the fellowing list has heen corapiled. Suggested ** mass-units » {indicating
relative consumpéion of each commodity in the corresponding unit of rieasurement)
are also shewn in the following statement. These * mass-units * are based almost-
entirely on the Australian conswmnption, and are therefore suggested tentatively ;
they will probably require some amendment for international purposes.
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Propostd List of Commodifies Suitable for Comparative Index-Numbers
for the Western Nations with Mags Units.

Unit of Unit of
‘Comroodities. Measure-| Mass- Comumnodities. Mensurc-| Mass-
ment. unit. moent, unit.
Grovur I. Cirour V.
METALS AND COAL. Groceries, Erg.
Copper ton | Cocon Beans .. I, 109
Iron, Pig ton ' 28 Coffeec Beans 1. 200
Leacd, Pig ton 1 Currants .. . 1,400
Silver, Bars oz 20,000 Flour {Wheat) .. ton 48
Tin, Bleck ton 1 Flour (Rye) ton )
Zine . ton 1 Hops . 120
Conl ton GO0 Malt ewh, 10
Pepper ib. 80
Raisins lb. 1,400
- Grour IL . Sago th. 800
TeEXTILES, LEaTHER, Salt bon 8
Erc,
Hides .. cach 120 :?Eﬁar t;f)n 3 033
Sheep Skims each 400 Tobaceo . 15300
Cotton, Row th. 24,000 Candles ‘ ‘ ]b' I,UUU
Flax ewt. 18 Mustard !b: 19
JH:tl'::D g::'t:: 13 Korosena. . gullon },700
Silk 1. 254 .
Wool b, | 12,200 Grour V1
j MEaT, Erc.
Beof . 34,000
Group III. Veal I, 2,000
AGRICULTURAL PRO- Muston I, 33,000
DUCE, Tork 1, 3,700
Barley hushel 250 Fish ih. 2,400
Beans bushet 50 Liard b, 200
Hay ton 270 Tallow ewt, 35
Maize bushel | 1,000
Oats bushel | 1,300 Grovur VIL
Peas bushel 55 1BUmbING MATERIALS
Rice ton 2 | Bneks .. .. |por 000 50
Bye - .. bushel 100 3 Tymber . [100s. ft.{ 350
Straw - - ton 25 Cement cask 30
Wheat . bushel 300 Lime ton 10
Patatoes .. ton 4 Slates por -1,000 )
Groyr IV, Grour VIIIL
Dairy PRODUCE MISCELLANEOUS.
Bacon . 3,200 Caoutchone {(Raw
Butter . 0,500 Rubber) cwh. 50
Choese 1, 1,500 Soda Carbonate ton 4
Egps doz, 1,804 Saltpetra . ton 25
Mk quart | 30,000 Suiphur - ton i
Honay 1. G00 Crean of Tartar 1. 441}

Summary of Conclusions.—The conclusion of the whole matter divides itseli
into two heads, viz., (i.) that which concerns the hst of commodities, the number of
units to be taken, and changes in this list ; and (i1). that which concerns the technigue
of computing the price-index.

Regarding the first we may say as follows, viz.":—
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I. (t) The st should contain (%} commodities easily identifiable as to character
and gquality ; (&) cormmodities for which there are world markets. Com-
modities for which only a local market exists should constitute a separate
list for local purposes.

(1i.)  The number of amts takon should represent the average usage among all
tha nations included in the comparison.

{iir.)} The number of cormnodities and the units assigned should be subject to
decennial revision.

{(1iv.) During each decennium, the series of units and commodities used must
necessanly be those ascertained for the preceding decennimn,

(v.} At the dlose of each deconnnun it is desirable that the price-indexes found
for 1t should be rovised on the introduction of the next decennial hst of
commodities, and the units of usago assigned to them.

{vi.} In order that the price-indexes, while substantially accurate from the
standpoint of gold exchange-value, shall yot represent the actual usage
of mankind in respect to commoditics, 1ts basis, owing to change of
normnal regimen, should be subjsct to continuous modfications.

{vii.) This is peactically secured by varying the regimen units of commodities
yearly ono-tenth of the decenmial difference, the control of the number of
units assigned being properly attended to.

{viri.) Subdivisions of the list of commodities should be so made that the tems
within a subdivision are homogeneous with respect to the ratio of the
value of the raw material to the value of the labour in the finished pro.
duct.

(ix.) There can be no really perfect continmty bBetween the price-indexes for
periods characterised by different reghinens.

(x.) Bince econorme inguiries of an exact character must take account of
variations m the relativo usage of eommaodittes, comparisons hetwaan
widely dafferent perieds must take account not only of variations in the
exchange-valtuo of gold, but also in average regunen,

In regard to techuique, the cornmon-sense method of adopting, for the purposes
of comparnson, & series of umts of definite comnmodities and finding the aggregate of
exponditure according to these, 18 unquestionably the best method of tracing the
variations i tho exchange-value of gold against commodities. The matter may he
summed vp as {ollows :(—

II. (.} For initinl compansons, the experience of each decennlu.m will furmish
oot the units that are used for the following decenmurns.

{1i.) The method of finding the ratio of aggregate expenditures is not only
the simplest bat the best.

(iit.} Price.ratios are not satisfactory unless the weighted geometric mean be
found, and using for the’ weights assigned the mean expenditure for any
two pertods. The method then becomes senaibly identical with the
aggragate expenditure tnethod, but the arithmetical work involved is
prohibitive, and the method is not suited for continuous records,

{iv.}) Although the apparent generality of the price-ratio-method 18 not wholly
an lnsion, it praciically has no advantages whatever over the aggregate
of expenditure method, the latter being arithmetically very simple.

{v.} With the aggregate of expenditure method, the influence of any un-
cortainty in the series of cornodities or i their prices, on the price-
ndex deduced, can more readily be seen than with the price-ratio mathod.

{vi.} The establishiment of an international series of commodities would have
for its immediate object the comparison of the exchange-value of the
gold-unit in each nation on the basis of a common average regimen.

{vii.) This ruay not be the best systemn of units for the nation itself.

(viii.} Each nation may find 1t necessary, therefore, to have alao its own list,
and its own untts, and to deduce price-indexes representing the variation
of the exchange-value of gold so far as the nation itself 15 concerned in

. ita internal relations.

{ix.) In general the fluctuations on the two bases will not be quite identical,
the difference being due to what may be called change of regimen.

{x.) Experience may, however, shew that the relation between the two can
be readily determined, or is a negligible guantity, so that ultimately
one Izt may suffice.
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Regarding general matters the followng may be said :—

ITI. (i.} It may, on first consideration, appear unsatisfactory that through long
infervals of time the same class of commodities cannot bo utilised for
determining absolutely varations in the exchange-value of gold. @i,
however, the method involving slow variations of regimen be followed,
there is no strong objection to the wnethod indicated in this papor.

. (il.) Per contra, 1t is to be preferred, since 1t applies to the existing regimen at
all poinés of time, at least when corrected-as indicated by contimuocusly
varying the regimen,

{(iii.) By these methods a satisfactory kind of continuity cen be sccured, which
although only a pseudo-contimuty as regards the exchange.value of
gold, is nevertheless a real continuity as regards the usage of gold in
relation to all other commodities on the list.

{iv.) It is therofore of much greater value than would be furnished by prico-
indexes based, 1f 1t were possible—wlInch it 18 not—on a continued use
of the commodities of the past as the basis of determination.

{v.) The method of a slowly changing “ commodity unit,” though establishing
theoretically only approximate values, nevortheless yiolds results
which more truly represent the aggregate of the facts, than does the
method of absolute comparisons baged upon the same number of units
and the same list of commodities.

{vi.) Special investigations may nevertheless be considered necessary between

any two years for any definite series of commodities, and any definite number of

units in connection therewith.









