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GROSS NATIONAL PRODUCT ESTIMATES FOR_NEW ZEALAND: 1858-1939*

This paper follows from that of Gary Hawke in 1975, who used Australian and
New Zealand monetary data to estimate New Zealand’'s gross domestic product
from 1870 to 1918, and whose data has been incorporated into international
studies through the work of Paul Bairoch. It also provides an alternative
set of national income estimates for the inter-war years to those published
by BT Lineham in 1968. The important findings of the paper are: (i) that
there is a significant relationship in the Australian data between the
velocity of money and price level; (ii) that New Zealand’s GNP was
significantly higher in the 1860s, 1870s and early 1880s - than Hawke's
estimates indicate; (iii} that previous gross product estimates for the
inter-war period have failed to reflect the fluctuations of the New Zealand
economy in the 1920s, and the extent to which it was operating below its
production possibilities frontier during the Great Depression of the 1930s.

INTRODUCTION

In 1962, Noel Butlin published an extensive set of estimates of Australia’s
gross domestic product {(GDP), gross national product (GNP), and gross fixed
capital investment (GFCF).! His estimates covered the period from 1861 to the
first officilal estimates of GNP in the year to June 1939. He also published
price deflators for GDP/GNP and GFCF. Unfortunately Butlin’s work did net extend
to New Zealand, despite the fact that until 1900 New Zealand was an Australasian
~colony. The only published time series of New Zealand’s gross product before
1918 is the GDP series Gary Hawke published in 1975.2 Hawke used an indirect
method, constructing estimates from monetary data and by assuming comparability
between New Zealand and Australian financial data. For the inter-war years, the
only compiete time-series of GDP or national income are the 1968 estimates of
BT Lineham.3

In this paper I have utilised Hawke’s monetary technique, but essentially as a
means of interpolating between (and extrapoiating from) independently derived
national income estimates which are available from contempocrary sources for a
few specific years, the earliest of which is 1865. The estimates presented here
cover the 80 years of New Zealand’s history prior to the first official GNP
estimate which was published for the year to March 1939.4

Hawke based his estimates on the Quantity of Money Identity:
MYy =PQ =Y where Quantity of Money

Velocity of Circulation of Money

the Price Level

Real Gross Domestic Product

M
\
P
aQ
Y Gross Domestic Product

Thus, once an estimate for velocity can be found, a country’s income can be
computed from the size of its money stock, however money is defined. With
velocity data for Australia from 1861 being available, Hawke assumed that
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and Graeme Snooks for their comments on earlier drafts of this paper.



Australian velocity trends would be about the same as New Zealand’s, given the
closeness of the two economies and the shared banking system. As a check he
derived independent velocity estimates for New Zealand for the years 1918-1933,
based on the GDP estimates of Lineham and regressed them against Australian
velocity estimates for the same years.

He came up with the formula:
LOG Vnz = 0.43 + 0.19 Va R = 0.52

His New Zealand velocity estimates were multiplied by the guantity of money to
give GDP estimates. Hawke’s data were broadly in line with national income
estimates produced by contemporaries between 1886 and 1803, but incompatible
with the 1865 Knight estimate to which Hawke himself gives a considerable degree
of prominence.® Comparisons with Australian real incomes suggest that Hawke’s
data understates New Zealand’s GDP before the 1880s and after the mid-1900s.
Hawke’s series is aiso Suspect because New Zealand’s business cycles were not
fully synchronised with Australia’s,” especially in the 1880s and 1890s. An
equation derived from the velocity comparisons taken in the 1920s cannot be
expected to hold for the years before 1900 without making allowances for the
different pattern of fluctuations.

While Hawke was careful to state that his 1975 estimates of New Zealand’s GDP
were no better than “"plausible” or a "stop-gap"8 they have nevertheless found
their way into the international literature. Estimates for New Zealand’s per
capita income in 1860 and 1870 have been published by Paul Bairoch and
Bradford de Long.? Both are sourced from Hawke’s 1975 paper, and are serious
underestimates of New Zealand’s GDP. De Long’s 1870 New Zealand estimate, taken
from Bairoch, is only half of the value given for Australia. New Zealand is in
fact an excellent supporting example for WJ Baumol’s “convergence” hypothesis
which de Long’s study refutes.®

METHOD

In trying to discover why Hawke had underestimated New Zealand’s GDP for the
1870s, it became apparent that the Australian velocity estimates were correiated
1o the general price level. With New Zealand prices falling more rapidly from
the 1860s to the 1880s than Australian prices, it seemed likety that Hawke’s
velocity estimates for New Zealand in the 1870s were too low.” An estimation
function for velocity could be improved, evidently, by including a price
variable. Further examination of the Australian velocity data showed that
velocity was not particularly high in the late 1880s, the period of "“Marvellous
Melbourne”2 in which Victoria’s economy was characterised by a speculative
investment boom. A reason for the low velocity statistic during the boom becomes
apparent from a consideration of the quantity identity.

Strictly speaking, MV = PT, where “T" is the volume of transactions rather than

_..2 -
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output. Thus:

MV = PT
<=> MV = PR.(T/Q)
<=> vV = PQ/M where V' = V.(Q/T)
= Y/M
for this exercise:
VEL = Y/M where VEL = "velocity"”

Y = gross national product
M = trading bank deposits

The velocity required to estimate GDP Is thus defined as gross national
product divided by an appropriate monetary aggregate. (I have chosen to estimate
gross national product at market prices, rather than gross domestic product, in
order to link up with the official GNP estimates for 1938/39.) Velocity can be
expected to be comparatively low at times in which there is much trade in
existing assets; that is, when the volume of transactions is high reiative tfo
the level of production. The quantity of money tends to be high during such
periods because of a high speculative demand for money. Prices aiso tend to rise
ahead of production costs during periods of high speculative demand for assets.

It is therefore proposed that, ceteris paribus, the quantity of money is
nhegatively related to its velocity. This should not be a surprise. The essence
of Hawke’s technique is that the monetary data is scaled up by a velocity
parameter to produce GDP estimates. With velocity inversely related to money,
the derived GDP series fluctuates less than the gquantity of money series. My GNP
estimates - pictured in Figure 1 and tabufated in Table 4 - are based on
estimating veiocity (VEL) from the two regressors, trading bank deposits per
capita (MPC) and the price level (PRI). Hawke’s and Lineham’s GDP series,
deflated by the price series given in Table 3, are compared in Figure 2. And
Butlin’s Australian GNP series - adjusted to calendar years and linked to
official estimates® -~ s compared with my New Zealand series In Figure 3.

The regression equations are derived from the Australian data displayed in
Table 1. All time series reiating to financial years have been converted to
calendar years. The adjusted Australian GNP series used here is, for most years,
close to Butlin’s published series for GDP at market prices. I have used Butlin’s
price series and monetary data from SJ Butlin, Hall and Wwhite.’ The
Australian population data -~ averages of the December 31 official estimates - is
taken from R Maddock & IW McLean' and the 1910 Commonwealth Yearbook.1?



TABLE 1; AUSTRALIA -- Regression Data

popuiation prices current trading bank deposits population prices current trading bank deposits
(000) (1910/11) GNP £m £m £ p.c. Velocity Dummy (006) (1910/11) GNP Em £m £ p.c. Velocity Dummy
"PRI" “MPC" “VEL" "IW" “PRT" PG EL" "I

1861 1,157 1208 10.22 14.16 12,24 4.96 0 : 1901 3,796 941 204.42 88.34 23.27 2.31 0
1862 1,188 1218 69.48 14,83 12.48 4.69 0 : 1902 3,855 947 208.02 89.59 23.24 2.32 0
1863 1,233 1160 68,42 15.08 12.20 4.55 0 : 1903 3,805 948 220.49 88,136 22 63 2.50 0
1864 1,292 1076 70.01 15.72 12.16 4.45 0 : 1904 3,956 848  233.91 88.67 22.42 2.64 0
1865 1,358 1088 70,86 17.01 12.53 4.17 0 : 1905 4,018 956 242.50 95,85 23.85 2,53 0
1866 1,417 1N 77.01 17.18 12.56 4.33 0 : 1906 4,086 979 267.53 103,59 25,35 2.58 0
1867 1,464 1003 77.54 17.96 12.27 4,32 0 : 1907 4,158 898  281.80 109. 47 26,33 2.57 0
1868 1,512 1017 82.64 20,09 13.29 4.mn 0 : 1908 4,236 988 288, 27 110.49 26,08 2.61 0
1869 1,566 1008 62.42 20.14 12,86 4.09 0 : 1909 4,300 963 313.20 115.30 26.81 2.72 0
1870 1,620 1002 87.83 20.24 12.49 4,34 0o 1910 4,404 999 341.63 127.21 28.88 2.69 0
1871 1,674 999 B4,55 21.02 12.55 4.02 0 : 1911 4,526 1045 363.85 140,49 31.04 2.59 0
18712 1,722 1077 100.67 24.48 14.21 4.1 o : 1912 4,651 1086 390,00 145.14 3t1.21 2.69 0
1873 1,769 1133 116.79 27.46 15,562 4.25 0 : 1913 4,803 11214 425,86 144, 48 30.08 2.95 0
1874 1,822 1107 117.85 29.16 16.01 4.04 0 : 1914 4,907 1217 422,62 154.18 31,42 2.74

1875 1,874 1081 127.40 33,02 17.62 3.88 0 : 1915 4,937 1299 422 .67 164.09 33.24 2_58

1876 1,928 1075  126.23 36.78 19,08 3.43 0 1916 4,904 1384  475.93 178.89 36.48 2.66

1877 1,995 1056  129.20 41,87 20.84 an 0 1917 4,906 1485 512,36 189,22 38.58 2.1

1878 2,062 1010 134,62 42.16 20.44 3.19 1} : 1918 4,983 1566 540. 48 210. 47 42.24 2.57

1879 2,127 1013 136.52 42.719 20.12 3.19 0 : 1919 5,167 1733 590, 60 225,36 43.62 2,62 1
1880 2,197 1002 142.15 44.58 20.29 3.1% 0 : 1920 5,358 1832  681.30 240,24 44.84 2.84 1
1881 2,269 994 151.59 51,717 22.82 2.93 0 : 1921 5,462 1759 727,55 239.97 43,94 3.03 1
1882 2,347 1095 167,63 57.90 24.67 2.72 0 : 1922 5,572 1763 735.77 244.90 43.95 3.00 1
1883 2,447 1064 175.24 61.65 25.19 2.84 0 : 1923 5,692 1814 775.28 263.33 46.26 2.94 1
1884 2,556 1038 171.42 67.85 26,55 2.53 0 : 1924 5,812 1841 841,95 262.79 45.22 3.20 1
1885 2,650 1042 183.09 T4.17 27.99 2.47 0 : 1925 5,933 1860 872.98 275.74 46,48 3.17 1
1886 2,741 1012 179.69 76.90 27.69 2.37 0 1926 6,052 1855  861.84 283.93 46,92 3.04 1
1887 2,835 978 197.84 80.99 28.57 2.44 0 : 1927 6,173 1871 871,18 289.12 46.84 3.01 1
1888 2,932 1031 202.82 89.03 30.37 2.28 0 : 1928 6,296 1885 868.21 299,60 47.59 2.90 1
1889 3,022 1045  223.09 93.24 30.85 2.39 0 : 1929 6,396 1796  824.56 308. 65 48.41 2.66 1
1890 3,107 1050 215.55 97.89 31.51 2.20 0 : 1930 6,468 1626 709,04 290,96 44.59 2.44 i
1891 3,196 958 211,84 97.89 30.63 2.16 0 : 1931 6,527 1488 618.71 268,43 44.19 2.15 i
1892 3,273 922 178.53 98.87 30.21 1.81 0 : 1932 6,519 1418 618.55 314.27 41.717 1,97 1
1893 3,334 873 159.54 91.42 27.42 1.75 0 : 1933 6,630 1432 857.85 315,81 47.63° 2.08 1
1894 3,394 818 154.88 84.28 24.83 1.84 0 : 1934 6,681 1480  700.97 336.10 50.31 2.09 1
1895 3,459 822 146.50 - 83.76 24.22 1.75 0 : 1935 " 6,730 1536 155.76 334,31 49.617 2.26 1
1896 3,522 867  167.18 85.817 24.38 1.95 0 = 1936 6,780 1616  B2B.69 339.35 50.05 2.44 1
1897 3,585 883 160.39 83.62 23.33 1.92 0 : 1837 6,837 1675 901.68 368.64 53.92 2.45 1
1898 3,641 887 186.70 80.50 2.1 2.32 0 : 1938 6,899 1709 933.39 382.87 565,50 2.44 1
1899 3,690 903 190.73 82.64 22.40 2.3 0 : 1938 6,964 1757 975.00 384.21 55.17 2.54 1
1900 3,741 888 199, 11 87.43 23.31 2,28 0



The regression equations for the whole period exclude the years 1914-1918, and
includes a dummy variabie (IW) for the inter-war years 1919-1939. There were
74 observations. I have compiled three equations, using respectively the current
year’s (MPC), the previous year’s (MPC-1), and both vyears’ per capita
monetary aggregates. The equations found are, with t-statistics in brackets:

a): LN(VEL) = -7.94 + 1.57 % LN(PRI) - .602 x LN(MPC) - .429 % IW
[12.1] [17.5] [20.8] [6.97]
RZ = 0.944
DW = 0.99
F = 394
b): LN(VEL) = =7.27 + 1,47 * LN(PRI) - .608 % LN(MPC-1) - .371 x IW
[11.0] [16.3] [21.0] [5.93]
R® = 0.945
DW = 1.46
F = 402
c): LN(VEL) =
-7.52 + 1.51 % LN(PRI) - .27 * LN(MPC) -~ .34 % LN(MPC-1) - .39 x IW
[11.2] [16.4] [1.64] [2.01] {6.20]
RZ = 0.947
DW = 1.23
F = 309

The statistical relationship between the price ievel and velocity is very
strong, and the postulated Iinverse relationship between money supply and
velocity is equally strong. Lagged money supply is a slightly better regressor
than current-year money supply. Thus a more robust function for New Zealand’s
velocity can be constructed by giving both monetary aggregates equal weight. It
is also clear from the dummy variable that structural changes in the
relationships between the regression variables occured during the war. These
differences between the inter-war years and the pre- World War I years raise
further doubts about Hawke’s technique of adopting a function to estimate
velocity which was based on inter-war monetary data.

Regression equations based on Australian data should not be directly applied to
New Zealand data because of local differences in the demand for banking
services, based on factors such as differences in income distribution and
economlc geography. That is, New Zealand velocities are likely to refiect some
factors that do not apply to Australia; factors which can be grouped together as
"institutional”. Institutional differences are not likely to be the same in 1939
as they were in 1860. Thus, more accurate New Zealand velocity estimates can be
found by using separate regression equations for separate periods. The 80 year
time~frame was divided into three sub-periods, and separate regressions on the
Australian data were taken for each.
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The periods chosen for the three regressions were 1861-1800, 1900-1913, and
1919-1939. The fitted equations are as follows:

d): 1861-1900

LN(VEL) = -6.10 + 1.33 % LN(PRI) - .190 ¥ LN(MPC) - .491 x LN(MPC-1)
[5.751 [9.23] [.858] [2.15]

RZ = ,964

DW = 1.48

F = 320

e): 1900-1913

LN(VEL) = -7.46 + 1.32 % LN(PRI) + .097 * LN(MPC) -~ .238 ¥ LN(MPC-1)
[2.21] [2.08] [.0868] [.478] '
RZ = .670
Dw = 1.28
F = 6.76
f): 1919-1938
LN(VEL) = -8.35 + 1.47 % LN(PRI) - .594 % LN(MPC) + .,167 * LN(MPC-1)
[8.52] ([14.5] [2.20] [.592]
R%2 = .935
DW = 0,74
F = 81.5

The relative Importance of the current and lagged monetary aggregates varies
for each function. But when they were used as substitute rather than
compiementing regressors - as in equations (a) and (b) - the coefficients were
similar whichever monetary series was used.

Serial correlation is present. The effects are shown in Figure 4. In the 1920s
the serial correiation is marked, but the size of the deviations are small.
There are a few short periods where the predicted Australian GNP deviates by
about 10% from the Butlin estimates. This suggests that Australia experienced
some events for which dummy variables would enhance the regression R?; periods
such as the early 1860s, 1879-81, mid-1890s, early 1920s. Similar periods for
New Zealand must also have occured. A likely candidate would be 1887-1888, when
GNP may have been significantly lower than has been shown in Figure 1.



BENCHMARK ESTIMATES

Independent benchmark estimates for New Zealand’s gross national product have
been derived for the years 1865, 1898/99-1902/03, 1925/26, 1932-33, and 1938/39.
The benchmark estimates used jn this paper are shown below:

TABLE 2: Estimates of New Zealand’'s GNP.

year . GNP (£m)
1865 15.8
1898/99 36.8
1900/01 43.3
1902,/03 46.2
1925/28 175.7

1932 117.¢
(1932/33 113.7)
1933 123.7
1938/39 231.1

The first benchmark is a contemporary estimate of national income by Charles
Knight, a senior pubiic servant.’® JA Dowie, in assessing Knight’s estimate of
£15.8 million, has found that any errors which may have lead ito understatement
appear to be balanced by factors which would lead to overstatement. Dowie
concluded that Knight's effort was one of great intellectual merit, overcoming
a lack of data and an absense of methodological precedent. Knight’s national
income total has therefore been taken as a valid estimate of New Zealand’s GNP
for 1865. Dowie noted from Knight's work that New Zeaianders’ incomes were well
above Australians’ which in turn were markedly higher than prevailing incomes in
any other country. This conclusion has to be tempered, however, by. the higher
prices in New Zealand and by the fact that average incomes had been boosted by
the gold rushes of the early 1860s.

Dowie gives four estimates of New Zealand’s turn of the century GNP by the
Australian economist and statistician, TA Coghlan: 1898/99, 1900/01, 1901/02 and
1902/03. He suggests that Coghlan’s estimates should be raised by 12#% to match
Butlin’s.”® The Coghlan estimates, raised accordingly, are taken as a set of
benchmarks for the vyear to March 1893 to the year to March 1903.%

Because the introduction of the Reserve Bank in 1934 created a discontinuity in
New Zealand’s monetary data, it is inappropriate to apply the monetary technique
beyond 1933. Estimates of GNP from 1932 are taken from the New Zealand Official
Year Book for 1957. This series was scaled up from the aggregate private income
data published in the 1240s.2' They were then adjusted from March years to
calendar years so as to make them compatible with the regression estimates. The



first two statistics in this series are taken as benchmarks. Note that the trough
of depression was the year to March 1833, with a GNP of only £113.7 million.

AGB Fisher2 estimated aggregate private income for 1925-26 from census and
tax data. His estimate was £137.1 million. Assuming that the Fisher estimate of
aggregate private income is comparable with the earliest official estimates for
the years 1831/32 to 1935/36, I have scaled his estimate up by the same amount
that the first official estimates have been scaled. Because this paper is
producing estimates of GNP, and because the 1932 benchmark coincides with the
peak of the Great Depression, I have further adjusted Fisher’s estimate, in line
with the ratio of GNP:GDP in Butlin’s Austrailian data. In the middle of the
depression in Australia, GNP was unusually Ilow compared to GDP.

The adjusted Fisher estimate serves as a useful benchmark, which can be checked
against Lineham’s GDP estimate of £168.8m for 1925/26. Lineham’s series is
likely to be comparatively accurate for that year because it was a census year,
and because it was a year of low unemployment.?® Lineham’s 1938-39 GDP
estimate is 95% of the official GNP statistic. Similarly, his 1925-26 estimate
is 96% of the 1925 benchmark.

THE NEW ZEALAND DATABASE

Because prices constitute a key regressor used to determine "velocity", it is
necessary to have a series of prices which can be used with some confidence as a
GNP deflator. A price deflator Is also nhecessary for converting nominal GNP
estimates into real GNP and real GNP per capita; series necessary for evaluating
economic growth and for comparing New Zealand and Australian income levels.

The deflator used, presented in Table 3 along with money supply and population,
is a linked series of four segments. The principal segments are the wholesale
price index for locally produced products (1913-1940),4 and a conflation of
four Indexes (provided by JW Mcllraith and by Brian Easton) for 1861-1910:
imports, exports, farm, non-farm.2

The link from 1910-1913 is made up by conflating retail and wholesale prices.
The 1859-1860 price estimates are derived from the series provided by Easton:
imports, all exports, and farm exports. The deflator has been based on 1910/11,
to conform with the Australian deflator series given ih Table 1.28 The New
Zealand monetary data is the series of trading bank deposits given by
Bloomfield.?” The population data is exclusive of indigenous Maoris.®

- g -



TABLE 3: NEW ZEALAND Data Series used to Estimate GNP

1859
1860
1861
1862
1863
1864
1865
1866
1867
1868

1869

1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1880
1891
1892
1893
1894
1895
1896
1897
1898
1889

population;
e8x. Maoris

65,503
75,652
89,366

112,417

144,930

168,103

181,383

197,361

211,391

222,643

231,934

242,825

267,693

273,273

287,753

318,503

358,858

387,466

403,847

420,569

448,124

474,297

492,887

509,309

529,292

552,591

569,765

582,308

596,374

605,371

611,716

620,780

629,783

642,246

661,349

679,197

692,417

706,434

721,609

736,260

749,984

£m

541
.645
.883
1.596
2.092
2,480
2.638
3.097
2.905
3.103
3.175
3.128
3.335
3.820
4.714
5.564
5.967
6.238
T.185
8.960
8,021
8.538
9.069
8.945
8.659
9.643
10.083
10.579
11.031
11.155
11.528
12,368
12,796
13,587
14.433
13,927
13.544
14,490
14.290
14.143
14.591

trading bank deposits
£ p.c.

8.26

8.53

9.38
14.20
14.43
14.75
14.54
15,69
13.74
13.94
13.69
12.88
12.94
14,34
16.38
17.45
16.63
16.10
17.79
21.30
17.90

18:00 '

18.40
17.566
16.36
17.45
17.70
18.17
18.50
18.43
18.85
19.92
20.32
21.16
21,82
20.51
19.56
20.51
19.80
19. 21
19.46

prices
base; 1910/11

1411
1533
1387
1447
1453
1472
1498
1513
1443
1449
1332
1282

SE k0 e 46 we w

e ks o em B e

1900
1901
1902
1803
1904
1905
1906
1907
1908
1909
1910
1911
1812
1813
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1835
1636
1937
1938
1839

population;
ex., Maoris

762,392

777,968

797,793

820,217

845,022

870,001

895,594

919,105

945,063

971,784

992,803
1,014,043
1,039,017
1,068,645
1,090,328
1,099,394
1,101,679
1,089,118
1,103,023
1,142,889
1,192,620
1,223,901
1,251,895
1,274,551
1,298,635
1,325,781
1,352,927
1,374,439
1,390,684
1,406,942
1,425,084
1,444,901
1,456,237
1,466,930
1,476,988
1,484,666
1,492,344
1,604,826
1,619,606
1,639,420

trading bank deposits

£m

15.570
16.034
17.231
18.011
19.074
20.545
22.422
23.817
21.821
21.996
24.968
26.765
25.622
25.733
27.640
31.433
37.787
42.930
45,562
49, 489
§9.405
49.397
45.913
49,039
49.502
§2.207
50.135
48.294
53.799
57.609
§6.425

53.645 -

52.851
57.620

£ p.c.

20.42
20.61
21.60
23.18
22.57
23.61
25.04
26.59
23.09
22.63
25.15
26.39
24,66
24.08
25.35
28.59
34.27
39.06
41.31
43.30
49.81
40.36
36.67
38.48
38.12
39.38
37.06
35.14
38.69
40,95
39.59
37.13
36.29
39.28

pricas
base; 1910/11

889
838
858
869
862
904
945

1006
987
964
999

1001

1040

1046

1128

1315

1362

1484

1600

1674

1874

1906

1613 .

1618

1674

1688.

1619°

1564

1586

1585

1623

1344

1263

1249

1284

1383

1419

1622

1555

1657




REGRESSION ESTIMATES

The Australian regression equations form the essence of The functions used to
estimate New Zealand velocities are constructed from the Australian regressions
(equations d to f). Equal weighting is given to the current and lagged monetary
aggregates. The New Zealand equations are, with variable names and scale factors
highlighted:22

1: 1859-1897: VEL = 0.98 x EXP (-6.10 + 1.33 % LN(PRI) +
(-.190 + ~.491) ¥ AVG (LN(MPC),LN{MPC-1) )

2: 1895-1913; VEL 1.18 * EXP (-7.486 + 1.32 * LN(PRI) +
(0.097 + -.238) * AVG (LN(MPC),LN{MPC-1) )

3: 1922-1933; VEL

1.18 % EXP (-8.35 + 1.47 * LN(PRI) +
(-.594 + 0.167) * AVG (LN(MPC),LN(MPC-1) )

The scale factors (eg 1.18 for equation 3) are used to scale the function
values to the independent benchmarks. The estimates for 1895 to 1897 are made up
of weighted averages of functions 1 and 2. This pattern of linking the two
- equations was chosen so as to make the estimates fit the Coghlan benchmarks.
These years constituted a key turning point in the political economy of New
Zealand. The "Long Depression” (which began in either 1867, 1875 or 1879) had
just come to an end. Coinciding with the Liberal Government’s land and labour
reform legislation in the last years of the depression, the opening up of the
North Island dairy lands gave people with access to capital the confidence to
raise investment spending. The result was to raise the velocity of money without
compromising price stability. It is therefore appropriate that velocity
estimates from 18395 should be higher than they would have been under equation 1.

The regressions showed that there was a significant change in the relationship
between GNP and the monetary data as a result of World War I. Velocity for the
war years has been estimated 1914-1918 arbitrarily, with the aim of producing
GNP estimates which are consistent with other information about economic
activity. The war period Is something of an enigma in New Zealand’s economic
history. New Zealand and Australia both seem to have had a depression that was
disguised by inflation and the fact that both countries’ labour surpluses were
in Europe. The number of factories and factory workers in New Zealand fell¥
{(uniike World War II) and the volume of farm production was static. JB Condliffe
claimed that "during the war and the years immediately following, production
fell off considerably in New Zealand".®' He describes the period around 1920
as a "post-war boom", and it is clear that a strong multiplier effect, which was
not in operation in 1918, was boosting New Zealand’s GNP In 1919 and 1920.

There was no war-time labour shortage despite the big fall in labour supply. The
Labour Department Report® for 1917-18 states that "despite anticipations to
the contrary, there were more men available during harvest time than were
required”. An increase in female employment from 1917 appears to be related to
falling real disposable household incomes in the face of inflation; that is, an
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increase in female labour supply rather than in any specific demand for females
to replace males in factories. Labour Department Reports for 1917/18 and 1918/19
indicate that the increase in femaie and teenage employment at the end of the
war coincided with falls in factory overtime.

Equation 3, when applied to 1919-19821, gives an unrealistically high GNP,
especially for 1920. I have taken it that the New Zealand economy did not fully
settle into its new pattern until 1922. The post-war increase in money . supply
was much sharper in New Zealand than Australia. It was linked to land
speculation as weli as restocking and fixed capitali investment. For those years,
I have scaled down the predicted velocity wvalues to give more plausible
estimates. That is somewhat arbitrary, but gives a boom/bust phase for 1918-1922
that is sharper than 1905-1809 and less pronounced than 1876-1879. This conforms
with the general impressions of' these periods in the historical literature.

The estimates for velocity, GNP, reai GNP, GNP per capita and economic growth
are detailed in Tabie 4.

COMPARISONS WITH OTHER ESTIMATES

Figures 1 and 2 show the new estimates of real GNP per capita, compared to
previousty published estimates of national income or gross product.
Other contemporary estimates of national income, discussed by Dowie and Lineham
and displayed in Figure 1,3 are available as additional checks. The 18886
estimate of £30 million by Otago University’s Professor Mainwaring Brown fits
-this paper’s GNP estimate almost exactly. Dowie regarded Brown’s work as an
important contribution, although not of the same significance as Knight’s.3

MG Muihall produced estimates for 1888 and 1895 for inter-country comparisons
for the London Dictionary of Statistics (1892, 1909). He used two formuiae
which are of some interest,® but his own estimates derived from those
techniques cannot be taken with any degree of precision because the data used
was taken from a variety of different years. For exampie, for his 1895 estimate,
data were taken from various years in the early 18%0s.% Muihall’s 1895
estimate for Australia of £179 exceeds the Australian GNP (given in Table 1) for
1891-95 by 5%, while his New Zealand estimate of £34.2 for 1895 exceeds the
Table 4 New Zealand average for those years by a similar 4%%. Therefore, my GNP
estimates for the early 1990s are fl.illy consistent with his 1895 estimate of
Australia’s gross product. Mulhali’s 1888 aggregate of £22.5m appears to be well
short of New Zealand’s true GNP for that year, although my GNP estimate for that
year is probably too high. 1888 was the year of the New Zealand "Exodus”; a
period of mass emigration to Australia.
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TABLE 4: NEW ZEALAND GNP ESTIMATES

calendar
years

1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897

1898
1899

velocity
of money
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GNP
1810/11 £m
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32.4
32.4
341
35.1
35.3
36.6
37.5
36.3
37.6
41.9
42.4
43.6
45.1

p.c.
GNP
1910/11 £

48.0
50.3
53.0
64.9
58.1
58.9
58.2
61.7
54.2
57.4
54.9
52.4
52.9
51.17
62.4
62.0
58,5
57.0
62.4
66.7
§5.3
51.7
67.8
55.9
§3.3
56.3
54.3
54.5
54.4
53.5
65.7
56.6
56.0
67.0
56.7
53.4
54,2
59.3
58.8
59.3
60.2

p.c. real
Economic
Growth

4.7%
§5.5%
22.5%
~10.5%
1.3%
-1.1%
6.0%
-12.1%
5.7%
-4.4%
-4.6%
1.0%
9.1x
8.2%
-.6%
-5.8%
-2.56%
9.6%
6.7%
-17.0%
4.2%
2%
-3.4%
-4.6%
5.5%
-3.5%
-3%
-.2%
-1.6%
4.1%
1.5%
-1.0%
1.8%
-.7%
~5.8%
1.6%
9.3%
-.5%
.8%
1.5%

I

calendar
years

1900
1901
1902
1903
1904
1905
1906
1907
1908
1809
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939

velocity
of money
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GNP
£m

43.3
41.0
45.1
50.0
49.4
56.6
64.7
73.1
66.7
66.1
17.9
82.4
83.0
84.9
94.0
110.0
113.3
t20.2
127.6
148.5
184.2
174.9
143.0
155.0
163.2
173.5
157.5
147.8
166.5
172.3
158.4
127.9
117.2
123.7
133.5
150.6
183.1
207.0
226.3
244.5

real p.C.
GNP GNP
1910/11 £m  1910/11 £
48.7 63.9
48.9 62.9
52.6 66.0
57.6 70.2
57.3 67.9
62.6 71.9
68.5 76.5
72.1 79.1
67.6 71.5
68.6 70.5
78.0 78.5
82.3 81.1
79.9 76.9
81.2 16.0
83.3 76.4
a3.7 76.1
83.1 75.5
81.0 13.7
79.7 72.3
88.7 77.6
98.3 82.4
91.8 75.0
88.7 10.8
95.8 75.2
97.5 75.1
102.7 7.5
97.3 71.9
94.5 68.7
105.0 75.5
108.7 77.3
104.0 73.0
95.2 65.9
92.8 63.7
99.0 67.5
104.0 70.4
108.8 73.3
$29.0 86.4
136.0 90.4
145.6 95.8
147.6 95.9

p.¢. real
Economic
Growth

6.2%
~1.6%
4,9%
6.4%
~-3.3%
6.0%
6.3%
3.4%
-9.5%
-1.4%
11.3%
3.3%
-5.2%
=1.2%
. 6%
-. 4%
-.8%
-2.3%
=-1.9%
7.4%
6.2%
-9.0%
-5.6%X
6.1%
-.1X
3.2%
~7.2%
-4.4%
9.8%
2.4%
-5.6%
~-9.8%
~3.3%
6.0%
4.3%
4.1%
18.0%
4.6%
6.0X
JA%



In the 18%4 and 1897 Official Year Bocks, the New Zealand Registrar—-General
presented national income estimates using both the Brown and Muihail
methods.?” Averaging his two estimates gives £27.5 million for 1893, and £28.6
million for 1896, Wwith both numbers being about 18% short of this paper’s
estimates,® the Registrar-General’s estimates consistent/y understate them.

BT Lineham presents contemporary national income estimates by FB Stephens and
Colin Clark.® I have included Stephens’ estimates in Figure 1. Clark’s
estimates show a very high level of correlation with Stephens’,® which are
too low for 1925 and 1926. Financial, fabour market and trade data indicate that
the New Zealand economy was bouyant in 1925 but In a sharp downturn in 1827.
Stephens’ estimates for 1928 to 1930 are close to mine, although they show a
faster slide into depression in 19%30. His data are for March years, so his
estimate for 1930 will have been considerably affected by the much greater
extent of depression in early 1931 than in early 1930. The estimates of this
paper cover calendar years.

GNP ESTIMATES CONTRASTED WITH HAWKE AND LINEHAM

This paper’s GNP estimates are in agreement with Gary Hawke’s 1870-1918 GDP
series - displayed in Figure 2 - for the years 1894 to 1805. Outside that range
my estimates suggest that Hawke understates New Zealand’s income. For the
earlier years, this finding is particularly important, as my estimates clearly
support the existence of a Long Depression in New Zealand from 1879 to 1895.
However Figure 5 shows that the nineteenth century economy was not stagnant.#
It was only per capita income growth that was imperceptible from the 1860s to
‘the 1890s. The Long Depression reiated to per capita incomes and not the overall
size of the economy, which was expanding at over 10% per annum in the 1870s, and
at 2-3 percent through the 1880s and 1890s.

with Hawke’s estimates, when using the GNP deflator given in Table. 3, pre—-war
real per capita incomes peak in 1904. However my estimates suggest that, despite
a slight check in 1904, income growth was rapid up to 1907. Migration data
(Figure 7) suggests that New Zealand incomes remained ahead of Australia’s until
1908, and were comparable with Austrafian incomes from 1908 to 1914, JB Condliffe
believed that New Zealand incomes were higher before the war than in 1924.42

BT Lineham’s GDP estimates (Table 5) were based on determining the value-added
product for each sector, and on aggregating the sectoral estimates. He used
three main methods of data collection:® (i) direct use of annual data on
profits and wages/salaries where it was available, (ii) annual data on
employment and wage rates, and (iii) Interpolated census employment data. His
empirical assumptions were able to provide a valid indication of the size and
structure of the New Zealand economy for the period as a whole, but fell short
of representing the Important short-run changes in a period of macroeconocmic
instability.

Lineham’s early estimates suggest that activity was at a low level at the end of



World War I, with significant growth not occuring until 1922, This conclusion is
not consistent with the more usual view that the economy was very bouvant in
1920 and depressed in 1922. In 1919-20 New Zealand experienced a significant
fail in its terms of trade from rising import prices. As export prices I[nitially
remained high, this boosted the demand for domestically produced investment
goods in what was a major period of restocking. Real money balances rose,
despite the import drain. The years 1919-1920 were a period in which private
investment expenditure - especially but not only post-war restocking - must have
raised GNP. 1921 and 1922, with big falls in export and import prices, saw and
end to the boom. Lineham’s interpolations between 1916 and 1921 could not give
an accurate picture of GDP for 1917-1820. Any attempt to equate actual incomes
with published wage rates in a census year as volatile as 1921 - with falling
employment and downward wage pressure - could only yield GDP estimates with a
high margin of error.

Lineham’s estimates show 1925 as a year of nil growth, and the 1926-27 period as
one of recovery, in contrast to the business cycle pattern suggested by other
indicators. In the 1930s, however, Lineham’s estimates show a broad agreement
with the GNP estimates presented here, at least with respect to the direction of
economic growth and in the timing of turning points. While Lineham shows the
decline in GDP from the 19208’ peak to be of a similar magnitude to my data, his
mid-depression low was at a level 15% higher than the 1932/33 GNP benchmark.

During the depression a greater proportion than usual of the empioyed workforce
were women and teenagers, so average earnings were weli below published male
wages.# And there was no lack of anecdotes about awards being ignored.
Compulsory arbliration had been abandoned in 1931. In some years, realised
labour Incomes would fall far short of those suggested by wage rates.
Unemployment and undersmployment during the depression were more severe than
most sources indicate.$ In the 1920s, and especially during the depression,
short-time and irregular work was commonplace. The censuses were taken at
peak-employment times of the year, so their employment data cannot be taken as
valid across the whole year. In 1925/26 and 1935, the years for which the
censuses give incomes, the anpual income for most males in the 20-29 age cohort
was less than the annualised minimum weekly award wage rate. The important point
is that neither the number of people employed at a particuiar point in time nor
award wage rates provide a consistent guide to actual labour incomes. And labour
incomes cannot be relied on to exhibit a consistent relationship with non-labour
incomes in any particular year of an unsettled period.

Published wage rates were those operative on March 31, and not annual averages.
Employment numbers varied for different sectors and different years as to
whether they were annual averages or March 31 data. Income estimates based on
census [nterpolations were cenitred on early April. Thus, for some sectors,
Lineham’s estimates are for the year centred on March 31 rather than for the
year ending on March 31.

Lineham’s interpolations between the 1926 and 1936 censuses have assumed away
much of the uncertainty of the period. Activity in the very small factories not



covered by the Factory Statistics fluctuated more than in the larger
factories.¥ Employment-related earnings must have been more depressed than
Lineham’s estimates reflect, although earnings (in kind as weil as in money)
through handicrafts and the informal economy may have partly compensated for
reduced earnings from mainstream jobs, Lineham’s employment interpolations based
on comparing different sectors with tram drivers will have been valid for much
of the 1930s. But for the 1920s, tramways were a "sheltered industry” which was
excempt from much of the buffeting experienced by rural based activities which
depended each year on the volatile state of farmers’ bank accounts.

TABLE 5: ALTERNATIVE GNP SERIES; 1918-193%

Lineham robust Table 4 robust

March March calendar calendar
year year year yaar
(1] £m [2]

1918 90.9 107.7 127.6 119.2
1919 114.5 126.1 148.5 138.2
1920 127.4 144.8 184.2 163.0
1921 143.5 165.1 174.9 160,.8
1922 140. 4 156.5 143.0 147.5
1923 .148.2 150.7 155.0 157.6
1924 155.8 159.9 163.2 167.3
1925 168.3 170.7 173.5 174.8
1926 168.8 172.9 157.5 166, 7
1927 168.8 165.4 147.8 163.5
1928 175.2 167.1 166.5 177. 4
1929 183.7 179.6 172.3 180.0
1930 178.0 177.2 158.4 164.4
1931 155.7 156.7 127.9 136.9
1932 132.4 131.6 117.2 125.3
1933 126.2 125.2 123.7 129.9
1934 132.9 132.3 133.5 139.6
1935 143.2 143.5 150.5 157.1
1938 163.8 164.8 183.1 189.9
1937 200.9 199.2 207.0 212.9
1938 213.9 217.6 226.3 226.6
g 8 5 5

1939 218. 229. 244, 242,

[1] Lineham GDP estimates scaled to official GNP, averaged with Table 4
estimates adjusted to vears ending March 31

[2] Lineham GDP estimates scaled to official GNP and adjusted to March years,
averaged with Table 4 estimates

(Note that parts of the Lineham series average are effectively for

September years, as they utilise April census data. Therefore, the raw
Lineham estimates have been given one-third weight in the adjustment.

The averages are geometric averages.)
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Published wage rates were those operative on March 31, and not annual
averages. Employment numbers varied for different sectors and different years as
to whether they were annual averages or March 31 data. Income estimates based on
census interpolations were centred on early April. Thus, for some sectors,
Lineham’s estimates are for the year centred on March 31 rather than for the
year to the end of March.

Figure 5 shows that economic growth rates were very high for most of the 1930s,
averaging as much as 8% from 1933 to 1938. Lineham*’ noted that "the massive
pubiic works program would probably have set the economy off on an exponential
rather than a linear growth path”. This exponential growth path is also the
result of the increased numbers of additional workers, women and teenagers who
sought work during the depression and who contributed to a rapid increase in
household incomes during the recovery years. By 1936/37, the multiplier effect
was reinforced by their earnings.

Lineham’s estimates have serious empirical weaknesses, despite a more direct
methodolegy. In my approach, interpolations between benchmarks were at least
based on known data. Nevertheless, historians seeking a robust series of GNP for
New Zealand in the interwar years may prefer an average of this paper’s series
and Lineham’s, as is given in Table 5.

HISTORICAL QUTLINE

A plausible GNP series should be consistent with other macroeconomic data.
Figure 6 shows changes in the real value of New Zealand’s export receipts and
import payments for the years of the estimates.®® The import series in
particular clearly Indicates the pattern of fluctuations, while the export
series shows why many of the fluctuations occured. The pattern is broadly
consistent with the economic growth estimates shown in Figure 5.

The New Zealand GNP estimates are fully comparabie with Butlin’s Australian
data, Figure 7 shows that New Zealand experienced an inflow of trans-Tasman
migrants in years in which New Zealand incomes were higher
(1893, 1900s, 1929-30, 1938), and an outflow in years of comparatively low GNP
(1880s, 1926-28, 1933-35).®¢ For most other vears, per capita incomes in the
iwo couniries were similar. Hence the reduced level of contact between Australia
and New Zealand after about 1910 can be explained by the general similarity of
living standards and comparative advantage.

The peaks of per capita income in the 1860s coincide with the goid discoveries
in Otago (1861), Westland (1865) and Coromandel (1868). The New Zealand economy
was also growing strongly because of the high demand in Britain for wool.
Expansion in the 1870s was boosted by a programme of Government sponsored public
works and immigration (the "Vogel boom") financed by borrowing in London.

In the 1880s, in the absence of an export staple with powerful linkages into the
domestic economy, and with many producers burdened by indebtedness in the face
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of falling product and land prices, New Zealand tentatively moved towards a
manufacturing-based economy® based in part on the availability of cheap
female and teenage labour.5' Australia was aiso industrialising in the 1880s,
but there investment confidence had not been sapped by falling prices and there
was sufficient land for an expansion of wool-growing to be able to support
Australiansg’ demand for imports. Wages were high in Australia, and many
New Zealanders migrated there.

The Australian depression of the 1890s was a shorter but deeper equivalent of
New Zealand’s Long Depression, bringing average Australian incomes down to
prevailing New Zealand levels. The slump in Australian demand for New Zealand
manufactures caused the New Zealand economy to turn down once again in 1894.
From the mid-1890s the New Zealand economy expanded at a greater rate than
Australia’s because the new export staple - frozen meat and dalry produce -
facilitated the opening of a new geographical frontier. The North Isiand was
deforested to make way for dairy farms. The growth of refrigerated shipping also
boosted the Australian economy, but did not have the same proportionate impact
there as in New Zealand.

Australia’s growth in the twentieth century was predicated on manufacturing,
with industrialisation increasingly complemented by mining rather than farming
as an export staple. In the years prior to Worid War I, as the growth in farm
export prices siowed down, industrialisation enabled Australian incomes to catch
up with New Zealand’s.

In New Zealand the post- World War I boom was driven largely by an unrealistic
optimism about the future demand for farm exports. In contrast, Australia’s
recovery was delayed, but was rooted more in the firmer foundations of its
domestic economy. New Zealand’s real GNP per capita was lower in 1925 than in
1820, despite both being years of near full employment. There had been a fall in
the supply of labour in the years between the two censuses.’2 New Zealand
living standards were higher in 1925, reflecting a growing household preference
for leisure over income.

New Zealand suffered a severe recession in 1926-1927, largely as a result of the
price effects on a narrow range of export products brought about by the 1926
general strike in Great Britain. In 1928, New Zealand’s economy recovered
following a revival in export prices, The effects of the world depression were
not apparent until the summer of 1930/31.

The especially rapid recovery in New Zealand in the late 1930s can be attributed
to the expansionary public works, social weifare and wages policies of the
incoming Labour Government. Investment confidence grew with the domestic market.
In New Zealand, unlike Australia,>® negative wage overhang was eliminated as
real wage increases were granted and compulsory arbitration restored. New
Zealand had a particularly favourable supply of London reserves built up from
balance of payments surpluses in the depression years. Thus, the big increase in
imports resulting from the increased expenditure of the late 1930s did not bring
about a check to growth until 1938.
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A general feature of the New Zealand aggregates from the 1890s which is not
apparent in the Australian data is the existence of 3-5 year trade cycle. From
1907 to 1929, the fluctuations were very sharp oscillations around a nil-growth
trend. These short period cycles were the main source of the uncertainty and
"instability" that pervaded New Zealand’s economic consciousness.®® They were
the price New Zealand paid for its narrowly structured economic development,
based on pastoral exports to a single market.’® It is those fluctuations which
explain the emergence of a somewhat nationalistic approach to economic
management in the years following the Second World War,6

CONCLUSION

This paper has presented a set of GNP estimates for New Zealand that can be
linked to official estimates beginning in 1938/39. They are based primarily on
the work of contemporary economic statisticians. Through an apparently strong
statistical relationship in the Australian data between the price level, the
quantity of money per person, and the velocity of circulation of money, it has
been possible to produce a gross product series that stands up to historical
scutiny. No funhctional link between monetary aggregates and GNP is postulated in
this paper; only the logical relationship inherent in the Quantity Identity.

It is possible to produce improved estimates of New Zealand’s GNP by following
the same procedures that Butlin’s team In Australia used. Indeed, the
statistical and archival record has yet to be mined in New Zealand to the extent
it has in other developed countries. The GNP estimates therefore remain a
stop-gap; a source which future estimates can be checked against. Their virtue
is that they give a better indication of New Zealand’s national income in the
hineteenth century than any single alternative source, and that they present a
macroecchomic picture of New Zealand’s first century which gives credence to the
considerable anxiety felt by New Zealanders about their country’s economic
destiny.

Keith Rankin

Economic History Group
VYictoria University
1990



APPENDIXES:
A, THE RELATIONSHIP OF VELOCITY AND MONEY TO PRICES

As a by-product of the regressions conducted for this exercise, I performed
another set of regressions on the fuil data set {1861-1939, excl. 1814-18), this
time checking the ¢rthodox monetarist hypothesis that there is a direct (but
lagged) relationship between money supply and prices. The data yielded the
following equations {with t-values in brackets): '

Al: LN(PRI) = 7.22 - .0995 x LN(MPC-1) + 0.604 * IW
[63.9] [2.7] f16.21]
R* = ,888
F = 231
A2: LN(PRI) = 6.65 + 0.252 * LN(VEL-1) + 0.548 * IW
[215.5] [9.0] [33.9]
R® = ,942
F = 878
A3: LN(PRI) = 5.40 + 0.314 * LN(MPC-1) + 0.529 % LN(VEL-1) + 0.32 * IW
[45.5] [10.7] [17.0] - [13.6]
R% = .979
F = 1040

Simitar relationships were found when the monetary data covered the same
period as the price data.

Equation A1 suggests that, in a simple linear regression, if there is a
causative reiationship from the money suppiy (narrowly defined) to prices, then
it Is negative. However there Is a strong relationship between prices and
velocity (equation A2). {This result could be reversed, perhaps, by using a
broader definition of money.) This is consistent with the theoretical discussion
at the beginning with this paper (and regression equations (a) to (f) for which
velocity was the dependent variable) which suggested that velocity' should be
negatively related to money balances. A significant direct relationship from
money to prices does become apparent, however, when velccity is accounted for as
a separate regressor (A3). '



B. THE ECONOMIC SIGNIFICANCE OF THE REGRESSION VARIABLES

While the concept of monetary velocity provides the means to link monetary and
income/product variables, this paper uses variables contained within the
guantity identity to estimate velocity. Thus it is possible to remove velocity
entirely from the equation, leaving a society’s gross product as a function of
the money stock, the price level and the population.

From regressions (a) to (f) we have

B1: logV = a + b.logP - c¢.log(M/N) b > 1: 0 <¢ < 1;
B2: YV = A.PP.(M/NJC where VvV = velocity
log A = 7l a
P = prices
M = money stock
N = poputation

From the Quantity Identity we have

B3: Y = M.V
B4: /N = M.V.P-1.N-1 where Y = gross product
@ = real gross product
Taking the two together:
BS:  Q/N = A.PP-T.(M/N)1-©
B6: Q/N = A.Pp-¢,(M/P.N)1-c where M/P.N = real money balances
per capita
BT: Q@ = A.pb-1 Mi-c Nc

Looked at in this way, equation B7 shows that real gross product is positively
related to population, money balances and prices. An increase of 1% in any of
those three variables will, in itself, be associated with an increase of less
than 1% in gross product. Equation B6 suggests that rising real money balances
are linked with economic growth only when prices are rising.

It is not possible to claim a simple causal link from prices, money or
population to real incomes because of the Interdependence of the variables. For
example, a sharp rise in prices may induce a significant fall in real money
baiances. Rather, the above is a historical generalisation with respect to the
Australian economy, and /pso factlo, the New Zealand economy. Economic growth
has been caused by market situations which also brought about rising prices and
in which growth in the money supply was accomodated.
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