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NANKAl INDEX NUMBERS, 1935

Introduction

Although the invention of Index number as a device to measure
the changes in the level of prices dated back as early as 1738, its compila-
tion in China did not commence until the ’nineties when W. C, Wetmore,
a British resident in Shanghai, published his series for prices of twenty
staple commodities for the period 1873-1892. Soon after, the Japanese
Commission for the Investigation of Monetary Systems compiled another
series for fifty-two commodities for the period 1374-1893. Since the
publication of these two series, there had been, for over quarter of a
century, no evidence of any study on the subject in China, The increase
of prices during the Great War, however, gave rise to a renewed interest
in the subject, and in 1919 the first monthly index number of commodity-
prices at wholesale in Shanghai was published by the former Shanghai
Bureau of Markets, now the National Tariff Commission, of the Ministry
of Finance. In 1924, the Provincial Bureau of Agriculture and Industry
of Kwangtung followed suit in the publication of another monthly index
number of wholesale prices in Canton. Since then, interest in the study
of prices in China has increased and efforts at the compilation of index
numbers have multiplied, Indeed, during the last few years China ha
entered an active stage in the making of index numbers, There are
altogether thirty-five index numbers published currently in -China te-day,
in addition to the thirty-one index namb:rs which are now discontinued,
The field covered at first included commodity-prices at wholesale and
retail, but is now being extended to cost of living, wages, foreign ex-
change, stocks, bords; and foreign trade; the interval of publication was
at first mostly by thz month, but has been shortened by the week and, in
one particular case, by a single day.! With the increase in the com-
pilation and promptaess of publication there has com= also an improve-
ment in the msthod employed. The early index numbers in China, for in-
stance, were mostly constracted by thez simpl: arithmetic av:>rage formula,
but to-day not only has the simple arithmetic formula been abandoned and
substituted by the aggregative or geomctric, but the ‘“ideal” formula has,

1. The Directorate af Statistics of th> National Govermment has recently compiled
a daily iniex number of commoTity-prices at wholegale.
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in some cases, come into actual use where the requisite data for both
quantities and prices are available.?

During this active stage of index number miking in China, the
Nankai Institute of Economics has played a leading part in improving
the methods of construction. It compiled the firet weekly index number
of commodity- prices at wholesale in North China by the simple geometric
average (formula 21) and the first weekly index number of the cost of
living in Tientsin by the weighted aggregative method (formula 53), both
at a time when the simple arithmetic average predominated in the field
of index number making in China. Besides, the Institute has the honar
of having been the first to apply the “ideal” formula in compiling the index
numbers of the quantities and prices of imports and exports in China.
These and other indices which the Institute has compiled have appeared
regularly in the leading papers in China as well as in its own periodical
publications, the Nankai Weekly Statistical Service (in Chinese and Eng-

lish), the Monthly Bulletin on Economic China (in English), and The -

Quarterly Journal of FEconomics and Statistics (im Chinese). With the
suspension of the Service, the reorganization of the Bulletion as a quarterly
publication under the new title Nankai Social and Economic Quarterly, and
the change of the Quarterly Journal of Economics and Slatistics into the
Quarterly Journal of Economics and Political Science, the Institute has
decided to publish an annual report on Nankai Index Numbers. of which
the present one is the second number. It may prove useful, therefore, to
give at the outset somz brief explanations with reference to the character
of the index numbers included in the report and the methods of their
construction.

Index number of commodity.prices at wholesale
in Norti China®
The index number of commodity-prices at wholesale in North

China is published every Sunday and Monday since April of 1928, but yearly
figures have been calculatzd back to 19]13. The weekly ipdex covers thz week

e

For a critical study and swnumary of inlex numbdb2r in China, see Franklin L. Ho:
Prices and Price Indexes in China, in Chinese Feonomic Journal, Vol. I, No. 6,
pp. 1-35, June, 1927; 1I. N. Fenz: Index Numbers in China, in Quarterly Jourwal
of Eeonomics and Statistics, Vol. T, No. 4, pp. 6561-717, December, 1932.

3. For fuller description, see Franklin L, Ho: The Nankai Weekly Index Number
of Comunodity-prices at Wholesale in China, in Chinese Eeonomic Journal, Vol, 11,
No. 5, pp. 411-417, May, 1923.
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ending the previous Wednesday, as the prices used are the averages of
the daily quotations ending Wednesday of the preceding week. These
quotations are collected by the field investigators of the Institute from the
primary markets in North China, In the absence of full data needed for
weighting in China, the formula used in the construction of the index is the
simple geometric average, with the year 19926 as base equal to 100%. The
number of commodities included in the compilation is 10§, and their
assortment by industries as well as by stages of production is given as
follows:

A. Assortment by industries

No. of commodities Assortment

1. Food - 43 © 0 40.57
2. Cloth and clothing 19 17.92
3. Metals and metal products 15 14.15
4. Building materials 12 11.32
5. Fuel and light 12 11.32
6. Miscellaneous 5 4.72

Total 106 100.00

B. Assortment by stages of production

No. of commodities Assortment

I. Raw aterials 41 38.68
Farm products 21 19.81

Animal products 7 6.61 °

Forest products 4 3.77
Mineral products 9 8.49

II. Manufactured goods 65 £1.32
Producers’ Goods 26 24 43
Consumers’ Goods 30 36.79

Total 106 100.00

as II

Index number of cost of living of the working class
< in Tientsin*

The indéx number of the cost of living of the working class in
Tientsin is published every Sunday and Monday since June of 1930, but
monthly figures have been calculated back to January, 1926. The weekly index
4. For a fuller explanation, see Franklin L. Ho & Tayeh Wu: An Index Number

of the Cost of Living in Tientsin, in Quarserly Journal of Eeonomics and Statistics,
Vol. I, No. 2, pp. 323-362, June, 1932.
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covers the week ending the previous Welnesday, as the prices used are
averages of the dailv quotations ending Wednesday of the preceding week.
These quotations are collected by the field investigators of the Institute
from retail stores in or near the living quarters of the factory as well as
handicraft laborers in Tientsin. The formula uszd is the aggregative,
which is weighted by quantities of consumption obtained through the
Institute’s enquiry of family budget of the working class in Tientsin
during the period from September 1927 to June 1928. The base period
is 1926, and the base number, 100%. The indexnumber includes 37
commodities, the assortment of which for both 1926 (base) and 1934 is
given as follows:

No. of eommodities Assortment
1926 1934
.
Foorl : 25 64.22 59.53
Clothine 6 6.21 5.96
Fuel, light and watex . 5 14.11 15.82
. Rent 1 15.46 18.69
Total 37 100.00 100.00
11T

index number of foreign exchange rates in Shanghai®

The index pumber of foreign exchange rates in Shanghai is
published every Monday since Jannary of 1930, but monthly figures have
bzen calculated back to 1905. ‘The weckly index covers the week ending
the previous Friday, as it includes the averages of the daily T.T. selling
rates on London, New York, Paris and Japan ending Friday of the
preceding week. The formula used in the construction of the index is
the aggregative weighted by the value of China’s direct foreign trade
of the preceding year, with 1930 as base equal to 100%. In addition,
the Institute publishes another monthly series which u8és the parity of
exchange as the base equal to 100%. In this case, the ratio of the ex-
change rate on each country to the parity of exchange. is first calculated,
and a weighted arithmetic average of these ratios is then tiken, the
weights used being again the value of China’s direct foreign trade of the
preceding year.

5. For a fuller explanation, see Franklin L. Ho: An Index Number of the Foreign
Exchange Rates, in Chinese Lconomic Journal, Vol. IL. No. 2, pp. 1-40, February,
1928 ; Tayeh Wa: A New Index Number of Foreign Exchange Rates, in Quarterly
Journal of Economics and Political Science, Vol, ILI, No. 3, pp. 463-509, April, 1935.
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Index number of the quantities and prices of imports
and exports in China®

Two types of index numbers of China’s foreign trade have been
published by the Institute for the period from 1867 to date. The one
expresses the quantities and prices of imports and exports in percentages
of a base year, and is referred to as the unadjusted index; while the
other expresses the original data as d:viations from a computed trend
and is referred to as the adjusted index.

Unadjusted index: The value of articles entering into the direct
calculation of the unadjusted index of imports or exports represents
something over two-thirds of the total import-value or export-value, but
an adjustment is made for those articles not directly covered in the
calculation. Briefly, we arrive at an cstimation of the price movement
of the articles not directly covered on the basis of the price movement
of the other articles after having excluded those with abnormal price
fluctaations. Dividing the price movement thus estimated into the value
of the articles not directly covered, we arrive at a cederived quantity”
for those articles incluied in the final calculation of the index numbers.
In view of the freguent changes in the natuare, npumber and importance
of the articles imported and exported , every year the chain base system
has been adopted. Under the chain base system, cach year's index
number is first calculated as a geparate, link relating to the preceding
year’s, and these year-to-year figures are jointed together by the pro-
cess of multiplication so as to form chain figures relating to 1913 as
100%. The formula used in the computation of the indexes is Fisher’s
etideal  formula” which 1is obtained from four magnitudes, namely;
s P, Q;, = PoQo, = P, Qo, 5 PoQu. These four magnitudes ars used, in
different order, for the price index as well as for the quantify index. The
formula for the price index is:

! ;'151 (O ;(';_ Pl- Qn
s Py Qy s Py Qo

and that for the quantity index is:

| sQi P Q1 Po
sQ, Py QP
6. F-:A; fuller explanation, see Franklin L. MHo: Index Number of the Quantitics

and Prices of Imports and Ecporls and of the Burter Terms of Trade in China,
1867-1928, Nankai Institute of Economics, Tientsin, 1930,
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Adjusted index : For the computation of the adjusted index, the
lines of trend are all mathematically determined, and the form of line
selected for the purpose is a second degree parabolic curve. With the
lines of trend thus determined, every item of the series — quantity as
well price indexes of imports and exports — is expressed as a percéntage
of the corresponding ordinate of the line of secular trend for the series.
Deviations of the items from the line of secular trend are thus conceived
of as departures from the normal or 100%, i.e. the adjusted index.

In conclusion, it may be mentioned that the work on the compila-
tion of the index numbers included in the present report devolves largely
on Mr. Tayeh Wu (%i-k3¥) who has charge of the Statistical L.aboratory
of the Institute, but the preparation of the report for publication has
been done by Mr. W. C. Wang (F %4%j), Reseaich Feliow in Statistics
of the Imstitute. .

Franklin I. He

. Director

Nankai Institute of Economics

January 1, 1935 :
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Table I. Index Numbers of Commodity Prices at Wholesale in North China
(Classified by Industries)
1926=100
A, Yearly Averages, 1913-1935

| | | XYY
I | "2 71926 T 715 15 1100 )
T ; Sl i 715
& " Ziriu.m‘ oy | S lﬁj% %%‘f A OB | BB IE BUgCF)RIk (=)
| ] I 53 ‘ ‘ 5 ’ 1 P18
Foods | Cloths Metals gBuilding Ruels Miscel~ All { Purfc}msiuz 11:ow.er
| & & | Materials & laneous | Commo- | ©f the do’ ar\,
| Clothing | Metal Light dities ‘Centsl abqve { 1—[423 or
Products | below{— )19

\ average of 100
|
|

1

|
1913 f 64.27 | 65.47 / 80.24 | 70.53 | 61.02 | 78.67 | §7.18 1 +48.85
1914 | 63.86 | 61.20|° 78.02 | 79.50 | 61.51 | 73.98 | 65.89 ( +49.50
1915 | 64.20 | 65.53 | 91.41 | 74.54 | 61.75| 85.00 63.78 | +45.39
1916 " 66.36 | 72.98 | 118.95 | 80.06 | 68.97 | 84.07 | 74.19 ! +34.79
1917 | 71.30 | 83.29 | 135.40 | . 84.23 | 70.59 | 84.30 | 79.95 l +25.08
1918 | 68.30 | 96.64 | 158.54 | 87.17 | 74.63 | 75.99 | 82.21 , +21.64

1919 | 66.92 | 107.05 | 111.05 | 86.78 | 75.71 | 77.88 81.07 +23.35
1920 | 82.47 | 104.33 | 133.61 | 81.88 | 75.71 | 83.17 | 88.92 +12.46
1921 ]‘ 82.24 | 99.78 | 124.6], | 88.80 | 78.75| 83.29 | 88.91 +12.47
1922 1 79.92 | 99.337 97.05

| 99.10 | 78.47 | 85.50 | 86.40 +15.74
1993 | 84.96 | 107.41 | 95.44 | 91,12 | 77.02 | 88.56 | 90.35 |  +10.68
1924 | 89.24 | 109.70 | 97.65 | 93.89 | 84.10 | 89.76 | 93.81 | -+ 6.83

1925;95.89 108.21 | 98.26 | 94.42°| 90.60 | 95.03'| 97.28 | + 2.80
1926 [100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

1927 1106.95 | 93.96 | 101.22 | 95.04 | 101.52 | 108.11 | 103.02 | — 2.93
1928 113.07 | 103.26 | 99.51 | 103.81 | 110.02 | 110.72 | 107.98 = o398
1929 116.52 | 107.35 | 104.63 | 107.45 | 109.77 | 107.40 | 111.08 = 9.97

1930 119.72 | 103.76 | 131.67 | 104.34 | 116.50 | 116.11 | 115.85 —13.68

1931 1114.39° | 117.03 | 145.34 | 1i6.88 | 139.43 | 132.35 | 122.55 { —18.40
1932 108.53 | 107.565 | 120.71 | 121.06 | 125.30 | 103.90 | 112.87 —11.40
1933 | 91.86 | 97.87 |111.86 | 112.99 | 116.40 | 95.23 | 100.53 | — 0.59

1934 | 79.52 | 90.73 | 105.60 | 106.22 | 110.99 | 97.66 | 91.78 + 8.9
+ 4.8

6
19356 ‘l 94.49i 86.95 | 99.05 | 102.69 | 104.04 | 89.80 | 95.42 .80

—3Ta
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CHART | INDEX NUMBERS OF COMMODITY PRICES AT WHOLESALE
IN NORTH CHINA
(CLASSIFIED BY INDUSTRIES)
1913 - 1835 1926=100
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