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PREFACE

Thi s paper was written by Charles Meth. a lecturer in the Department of

Economics at the University of Natal in Durban. He is at present temporary

Research Fellow in the Economic Research Unit of the university. under

whose sponsorship he is conducting a research project on "productivity" and

"capital intensity" from which the results in the paper are drawn.

Inspiration for the research project and this paper in particular came from

FOSATU who approached the author to give a paper to a FOSATU national

seminar on wages and productivity. FOSATU were highly suspicious of the

repeated attacks on productivity that were bei~g bandied about and wanted

to arm themselves with a better understanding of the issues involved in

productivity. The results of the paper are dedicated to those workers who

correctly insisted that relatively fewer of them were producing ever

increasing quantities of output.

Earlier drafts of the paper have· been circulated amongst colleagues at

UNISA. the University of the Witwatersrand. the University of Natal in

Pietermaritzburg and also to colleagues at the South African Labour

Bulletin. Their critical comments are much appreciated. Naturally any

errors in the paper are the sole responsibility of the author. One person

deserving special thanks is John Lynch at Central Statistical Services for

his help in explaining the data and guiding the author through the perils

of the National Accounts.
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IUTRODUCTION

A recent review article in the Monthly Labor Review, the respected journal

of t~e US Dept. of Labor Bureau of Labor Statistics, by Paul S. Adler

called 'THE PRODUCTIVITY PUZZLE: NUMBERS ALONE WON'T SOLVE IT', (1) exposed

with clinical precision the myriad difficulties which beset productivity

studies - theoretical, conceptual, historical and above all empirical. In

South Africa by contrast, fools rush in where angels go warily - thus we

have the Minister of Manpower, Fanie Botha asserting confidently that

'South Africa, by achieving a productivity rate of only 15~ of that of its

competitors, was conceding defeat'.(2)

Such pronouncements have enormous importance in the struggle by workers for

a rightful share of the wealth they have produced. It is the intention of

thi s papEl to show that the empi rica I bas i s upon whi ch the Mini ster can

make such remarks is seriously flawed. At this stage, we are content to

attack tlie 'numbers' only, a future paper wi 11 expose the theoretical

steri H ty of productivity studies in South Africa.

There are five parts to the paper. Part I introduces the concept of

productivity and some of the problems in estimating it. There is also a

brief d.iscussion of the National Accounting system on which productivity

est.imates are based.

Part 11 exposes a huge error in the calculation of the value of output in

the Mining sector, which implies that South Africa's growth rate over the

period 1970 to 1980 was closer to 6~ per annum than the 3.6~ commonly

quoted.

Part III discusses the int,.r()~.~.!.~n._~~ a quiet change by the Central

Statistical Services of the value of output in Manufacturing, which raised

the growth rate from 2,64% p,a. from 1970 to 1979 using the old data, to

4,99~ p.a. over the same period using the new - the implications for

'productivity' arguments .ar~,(learly staggering.

Part IV shows up the weaknesses of the present method of valuing output in

Construction and hence of 'estimating "productivity". The implication of

this is that very few "econOOlic facts" can be regarded as "safe" until they
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e been subjected to the scrutiny of truly critical academics, trained in

art of demystifying social statistics.

t V examines "he implications for the workers' struggle of the

ormat ion uncovered by thi s research. Probably' the most important of

se are that:

South Africa has, contrary to popular belief, experienced both high

economic growth and high productivity from 1970 to 19BO in spite of

two recessions and that thi s good perfonaance has not produced

sufficient jobs for the workers nor has it r.ewarded them sUfficiently

for their efforts. Far too many workers still earn less than the

living wage.

Considerabl e ignorance about the real performance of capital i st

enterpri ses hampers workers' struggle for thei r rightful share of

output. Thi s "ignorance" stems frOll the control of information flows

by people other than workers.

PART

uctivity in the economy as a whole may be measured crUdely by taking

total output of all the goods and services produced in the economy and

di ng thi s by the number of peop 1e necessary to produce it. Observi ng

way in which this 'output per person' varies over time gives a measure

he "physical productivity" of labour.

important obstacles present themselves when attempting such an

eise;

it is very difficult to measure output in "physical" terms,

especially when the product that is being made changes,' say in

quality or design, from year to year. These difficulties are

discussed in the review article by Adler, referred to above, which

had this to say about the US economy:
"Measures c.f output, inclUding those of the Bureau of Labor
Statistics, are often approximate, especially in the many
industries with no clearly defined products or quality range. In

3

an extreme case, that of the computer equipment industry, the
difficult task of measuring qual ity change had led to total
car-itulation, and the price deflator is conventionally set at 1,'
as if there had been no qualitative improvement at all since the
birth of the computer industry. Some, not imp-Iausible, estimates
of quality changes in this industry can be shown to boost output
measures so much that the productivity 1ag for manufacturi ng
di sappears entirely". (p.ll)

A simil~r 'Capitulation' takes place in South Africa - the rate of

growth of manufacturing in 'value' terms is simply equal to the rate

of growth of the physical volume of output - a highly suspicious

measure!

ii) it is impossible to measure the value of "services" in "physical"

terms

Obstac les (i) & (i i) constitute what is known as the "Measurement Problem"

i.ii) when workers are unemployed and idle their contribution to output is

negative, but if they are seeking work they are classified as

"economically active". The crudest national productivity figures do

not usually take this into account. If the number of unemployed in

thi s country is growing, as some people suggest, their negative

contribution to production can help to outweigh growing productivity

by other workers.

NOBOOY KNOWS WHAT THE REAL UNEMPLOYMENT SITUATION ~ IN SOUTH AFRICA,

THEREFORE THERE IS CONSIDERABLE ROOM FOR DISAGREEMENT ABOUT CHANGES IN

NATIONAL PRODUCTIVITY.

To get around the first of these two obstacles, that is the 'measurement'

problem, economists use the 'value' of output instead of the 'physical

volume' of output.

One may see immediately that this give~ rise to two problems:

Firstly, because of inflation, prices of goods and services produced are

~hanging all the time, so that for example. an item which one bought today

may cost 10% more tomorrow. Some method has to be found to eliminate this

and se economists express the "value" of output in what they call

"constant" or "rea1". term~. The method used is simil ar to thi s; suppose

one's wage was RIOO per month in 1975 and RIB5 in 1980. By dividing the
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180 wage by the Consumer Price Index, which in 1975 was 100 and in 1980

IS 176,7 one discovers that one's "real" wage had risen to Rl04,70. This

'ocess is called "deflation". The "quality" of this measure of 'real'

.ges or real output is only as good as the "index" or "deflator" used.

115 IS VERY IMPORTANT FOR WHAT FOLLOWS. IT WILL .BE ARGUED IN THIS PAPER

IAT THE INDEX USED TO DEFLATE MINING OUTPUT IS WRONG. IT WIll BE SHOWN

IAT THE INDEX USED TO DEFLATE MANUFACTURING OUTPUT PRIOR TO SEPTEMBER 1980

.5 WRONG AND IT WIll BE DEMONSTRA,TEO THAT THERE IS SOMETHING SERIOUSLY

ONG WITH THE INDEX USED TO DEFLATE CONSTRUCTION OUTPUT.

e error in the Mining Statistics means that all of the claims made about

bour productivity in the economy as a whole,are wrong. It also means that

economic growth rate, an important economic indicator, has been

ns iderably underestimated during the period. Taken together, these

"ors pose serious questions about the nature of development in South

"ica.

:ondly, the measurement of services still gives rise to difficulties ­

/ for an example do you measure the "value" of "output" of a pol iceman?

the number of arrests? For practical reasons, economists simply measure

s kind of output in terms of the cost of producing it. Therefore if

les go !:'.P. in real terms and ~ loyment remai ns the same, product i vity

,es. This ;s clearly problematic, but no alternate measures exist which

be used on a national basis.

tacle number (iii), referred to above, namely the problem of the

employed" but still "economically active',' population, is solved by

sidering only those in employment. The national output is divided up

~ 9 "major economic activities", such as agriculture, mining,

~facturing, construction etc., and the 'output of each sector in "real"

ns is divided by the actual nulllbers ~loyed in that activity to obtain

easure of real outut per worker. As long as this is growing reasonably

:er than the real wage per worker, capitalists and the state are happy.

I it is not, then the trouble starts.

5

very complex valuation problems arise which do not really concern us here.

However, it is generally claimed that during the 1970's, production in

South AfriC3 became more "capital-intensive", but with little' or no

corresponding rise in productivity. We shall cast a brief and critical eye

on this when we discuss manufacturing.

Before beginning the analysis, a word about the way in which the National

Accounts are presented. The value of all the output produced in an economy

is called the Gross Domestic Product. This is identical in value to all the

income received by the producers of that output, which is known as Gross

Domestic Income. Convent iona1 economi sts assert that different "factors of

production" are responsible for that output' and these "factors" are

rewarded in some sort of proportion to their "contribution". There are

usually said to be four such "factors", workers, who receive wages,

entre~~ (owners of businesses, usually 'risking' their own or

borrowed capital) who receive profit, RIOney-holders or wealth holders who

receive interest or dividends (money is used to buy control over productive

resources in whose management they may ~r may not participate. Money used

in this way is called capital by conventional economists). Finally there is

land, which when privately-owned, yields rent.

The last three categori es of income are together ca lied surp Ius and go

mainly to the wealth-owning class in society.

Official statistics give the Gross Domestic Product (GDP) at factor incomes

i.e. the incomes going to the different factors and they give it in three

different forms.

1) GDP' is given at current prices, that is the actual number of rands

paid to those 'factors' in the year in question.

2) They then take this figure, GDP,at current prices, and they show how

it was divided between wages and surplus.

W
'-l
(J'l

'e is a fourth obstacle which makes productivity measurement difficult,

that is the question of trying to work out the contribution to changing

uctivity of new or improved lIIachinery and equipnlent. A whole range of

3) Finally they~ the GDP to constant or real terms, using a

particular year as a base, Si) that they can make comparisons to see

how the economy i's perfor'ming, or how different sectors are



6

PART I!.

LE 1. VALUES OF MINING OUTPUT IN CURRENT AND CONSTANT (1975) PRICES IN

_IONS OF RANDS.

'ce: South African Statistics 1982. Central Statistical Services.

:oria. 1982. p2l.6 and 21.7.

turn now to a consideration of the MINING SECTOR. In Table 1 below we
roduce the official values of output in this sector in "current" and

al" terms.

W
"-J
O'l

GOLD IS THE KEY!What has happened?

Over the period, the gold price fluctuated. but in general it rose.

reaching a peak in 1980. The tonnage of gold produced actually fell but the

increase in price gave rise to ~ revenues. This poses a problem for the

statisticians in Pretoria. In the old days, when by international

agreement. the price of gold was constant at $35 an ounce, the matter was

not of much consequence. But, with the rise in price. this problem suddenly

becomes of overwhelming importance.

terms grew more than eleven times!

We wi 11 now demonstrate that the method chosen by the Central Statistical

Services (CSS). to deflate the value of Mining output is wrong.(3) Common

sense alone should tell us that this is so and there is a very simple

arithmetical trick, detai ls of which are given in the section on

CONSTRUCTION (Part IV of this paper) to prove that the figures in· the

right-hand column of Table 1 are· inconsistent.

Here is the reason; we have already stated that by their own conventions,

economists agree that Gross Domestic Product equals Gross Domestic Income.

Thi s means that in 1970, the "factors of production" in MINING received RI

207 000 000 in INCOME and in 1980 they received Rl3 400 000 OOO! Never mind

what the CSS says the "constant value" of that output was - let us rather

ask, what happened to that income?

Simp 1e - we know, because the CSS te 11 us so, that in 1970. R692 000 000

went to surplus (i.e. to the owners of the means of production) and the

rest i.e. R514 000 000 went to the workers in the form of wages. In 1980,

surplus was RIO 497 000 000 and wages were R2 904 000 000.

IN ECONOMIC JARGON ALl. OF THAT INCOME REPRESENTS A "COMMAND OVER ECONOMIC

RESOURCES" - WHICH WHEN TRANSLATED MEANS YOU CAN BUY THINGS WITH IT!

CONSTANT 1975VALUE

3 893

3 563

3 287

3 182

3 222

3 372

3 465

CURRENT VALUE

1 207

1 513

3 068

3 182

3 446

5 601

13 400

developing. The current base year is 1975. Because inflation is so

hi gh these days, the base year is changed frequent ly. The previ ous

base year was 1970. When a change of base year is made. output has to

be revalued and a whole new set of statistics created. This process.

we shall see. has very important consequences .for worker struggle.

se official statistics. prepared and presented by Central Statistical

vices and by the South African Reserve Bank. which are part of the

ional Accounts, are done throughout much of the world according to a

ted Nations manual called A System of National ~. In the next

tion, we will argue that a particular interpretation of this manual has

to a massive error in the valuation of output. This "interpretation" is

lained in Note 3 at the end of the paper.

I the right hand column, it appears that the 'real' value of output has

~ over the whole period. reaching a low-point in 1975. This looks a

odd when cOOlpared with the left hand colul1Wl where output in~

What did the "factors, of prOduction" buy? Wages for unskilled and

semi-skilled workers, who happen in South Africa to be black, bou9ht the

bare neccesities of life. Wages of white mineworkers and officials, who are

nearly all classed as "skilled", went to pay for the obviously higher
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andard of 1iving which they enjoy and, which they have struggled so

"ociously to preserve.

~ went to the owners of the mines, who used it either to pay for the

lish life styles they enjoy, or to pay for machinery worn out in

lduction, or to pay for new machinery. The value of fixed capital stock

the minin9 sector in constant 1975 prices rose from R3 268 000 000 in

'0 to R5 860 000 000 in 1980. i.e. by nearly BO~. (4) Some of the money

It to buy control of other companies, both in South Africa and overseas.

, gold mines also paid 21 times more tax to the State in 1980 than they

I in 1970. The di vi dends they paid to shareholders increased more than

,lvefold over the period and company savings rose nearly tenfold'.(5)

, did they manage this out of declining real income? The obvious answer

that income did not decline!

ONL Y REASONABLE WAY TO OEFLATE THE CURRENT VALUE OF INCOME EARNED BY

"FACTORS OF PRODUCTION" IN MINING IS TO USE SOME COMPOSITE INDEX 8ASEO

THE SPENDING PATTERNS DESCRIBED ABOVE: The justification 'for this

cedure can be found on page 53 of the United Nations publication

erred to above.(6)

es, capitalist consumption and taxes may quite reasonably be deflated by

Consumer Price Index. Machinery prices rose a little faster and it is

~ difficult to know what to say about the "investments" in other

lanies made by the mining houses i.e. whether or not they paid inflated

:es? Nor is it simple to know what to do about imports.(7)

I compromise it is proposed to use a composite deflator whose derivation

explained in a note to Table 2. This Table illustrates the dramatic

'erence made to Mining Output figures ~en the 'proper' deflator is used

current incomes earned in the sector. Incidentally, the use of the

,umer Price Index (CPI) as a deflator (see column ,4 of Table 2) does

, little indeed to alter our findings.

.,

TABLE 2. VALUE OF MINING OUTPUT IN CURRENT PRICES AND IN CONSTANT 1975

PRICES USING THREE DIFFERENT DEFLATORS

i 3 4

yfAR CURRENT CONSTANl CONSTANT CONSTANT 1975 PRICES,
VALUE 1975 PRICES: 1975 PRICES' CPI OEFLATOR

CSS DE- COMPOSITE
FLATOR DEFLATOR,

1970 1 207 3 893 1 924 1 897
1972 I 513 3 563 2 120 2 098

I W1974 3 068 3 287 3 506 3 482 -....J
-....J1975 3 182 3 182 3 182 3 182

1976 3 446 3 222 3 075 3 102
1978 5 601 3 372 4 048 4 082
1980 13 400 3 465 7 525 7 583

SOURCE: As for Table 1.

NOTE: The composite deflator was derived as follows: Capital expenditure on

new assets given in South African Statistics 1982 pll.12 was subtracted

from current income in mining in each year. Capital expenditure was

deflated by the price index of materials used in mechanical engineering (p,

8.11) and the remainder was deflated by the appropriate CPI (p8.20). The

sum of these deflated magnitudes is the 'real' value of mining output,
Consumer Price Indices used in Column 4 are given on p8.20.

If we take the value of mining output as estimated in Col 3 to be the most

reliable, it will be observed that National Output is overstated in 1970 by

R I 969 000 000 and understated in 1980 by R 4 060 000 000. If we "correct"

the existing 'real' Gross Domestic Output figures of R 21 216000000 and

R30 171 000 000 for these years by, these amounts we conclude that THE

ECONOMIC GROWTH RATE IN ~OV~H ,AFRICA WAS NOT 3,58~ per annum BUT 5,93~.(8)

TO USE THE FIGURES IN COLUMN 2 TO SUPPRESS THE TRUTH ABOUT THE REAL RATE OF

GROWTH IN SOUTH AFRICA'S ECONOMY IS THE SAME AS IF THE OPEC COUNTRIES

CLAIMED THAT THE' HUGELY INCREASED OIL PRICES HAD NOT PROVIDED ENORMOUS

BENEFITS TO THEIR RESPECTIVE ECONOMIES. THIS IS OBVIOUS NONSENSE AND YET



10
11

i'

TABl.E 3: PERFORMANC£ OF THE SOUTH AFRICAN COAL MINING INDUSTRY 1970 - 1980

ESTIMATED FROM: South African Statistics 1982, op cit.

RATES OF GROWTH OF THE "INDICATORS" OF PERFORMANCE (% per annum)

:~OJ:be~~:·:he~o:,d~~i;::bli~~etmg:t~t~d~~~~t~b~~~~ ::.~~ ~~~u: ~:r~~t=~t:~~rf~~,If~~
information on 'c.pitaJ' upcnditwe readily nailablc. However, u. quick aJancc at cola.. J a. 4 of Tabko: 21hoWI,
the CP. II not too inaccWlk: - it hu therefore been ulCd AI. dcflalor. Enn ma"we cxpeaditun on machinery
will not arfccl Ule results oyermuch.
It i. vcry diUicull 10 'denlle' the profit. tu Ind dividend indica (lee South Africaa St.Ueia 1912 p21.24)

W
-....I
CO

IN CURRENT
PRICES

18,92%
21,53%
29,83%
28,25%
27,60%
21,67%
35,15%

IN CONSTANT
1975 PRICES

7,40%
9,76%
17,25%

7,74%
2.20%
5,43%

1970 1980

TONS PRODUCED S4 612 000 11S 120.000
NUMBER EMPLOYED 74 877 93 049
TONS PRODUCED PER WORKER 729,4 1 237,2
REAL AVERAGE ANNUAL 1 020.2 2 082,9
WAGE PER WORKER
(CONSTANT 1975 PRICES)
VALUE OF COAL SOLD IN R 109 914 000 1 495 016 000
CURRENT PRICES
VALUE Of COAL SOLD IN Rl72278997 846 075 835
CONSTANT 1975 PRICES'
(TOTAL REVENUE)

OUTPUT
EMPLOYMENT
OUTPUT PER WORKER

Another example. drawn from the coal m1n1ng industry. South Africa's second

largest mining activity may be used to illustrate the weakness of the

official statistics. Table 3 shows how this industry has developed from

1970 to 1980. On the basis of these figures it will be concluded that the

"productivity" performance of workers was not good enough because real

wages rose faster than output per worker.

This arglnent is· only true if one accepts the "official" valuation of coal

mining output. As we have pointed out above, the "real value" of mining

output in any particular year in the "official statistics" is based on the

physical volume of production". As you may see from the Table. physical

output doubled, therefore "value" doubled! BUT THE HONEY VALUE (CURRENT

AVERAGE WAGE
TOTAL WAGE 8ILL
TOTAL REVENUE
TOTAL NET PROFIT
TAXATION
DIVIOENDS
COMPANY SAVINGS

..~

••
·1
~

primary source of such information is the NATIONAL PRODUCTIVITY

,TITUTE (NPI). A recent publication of theirs called Multiple Input Prod­

.ivity Indices for Sectors of the South African Economy.which attempted

"measure" the productivity of labour and "capital" found that labour

ductivity in mining fell by 1.9% (p5) every year from 1970 to 1980 and

t the productivity of capital fell by a massive 7% a year over the same

iod. (p6)

ever as we have seen above, .ln1ng revenue increased more than

venfold. while other prices increased about threefold. What is more.

Jblished data from the Central Statistical Services shows that the

rterly tonnage of ore mi lled per wo~ker (the real measure of work

Formed by the miners and the machines they used) rose froll 43,9 tons in

) to 47,5 tons in 1980. This is not a spectacular growth rate, but the

; is that~ rock was hauled out of the earth at deeper levels and at

~ danger. That the ore contained less gold is no business of the

!Workers - the ri se in gold price lIIOre than cOllpensated for this and it

I "enabled" the mines to pay a little better than the starvation wages

have paid since the commencement of gold mining in this country.

we noted at the start. a very important use of the National Accounts is

produce estimates of productivity, especially worker productivity. South

rican workers' performance in this respect is regularly attacked. However

ne people are now twisting the attack on workers in a very subtle way.

is claimed that "managers" are "responsible" for productivity ­

timately what this means is that "managers" must discover ways of

!organising" work so as to extract greater output from the workers!

:erally hundreds of statements of this nature can be produced. Businessmen

I goverment offici a1sand especi ally cabinet Ilinisters repeat thet1l

Ilessly. An example is given in the box on page 13.

shall exp lore the implications of thi s for worker struggle in the

neluding section of the paper. It is time now to eXillline the effects of

e "mi sinformation" cre.ated by the errors uncovered above.

lE SAME THING HAS BEEN DONE IN SOUTH AFRICA AND NO-QNE HAS PROTESTED.
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UE) OF COAL SOLO ROSE NEARLY .!i TIMES. Applying the proper method of

uation of output which we used above for gold, to the output of coal, we

t conclude that the real value of coal output rose almost 5 times over

period. Just look at the bottom of Table 3: REVENUE, NET PROFIT,

~TION, AND COMPANY SAVINGS ALL GREW FASTER THAN THE AVERAGE WAGE OR THE

~L WAGE BILL. INCIDENTALLY, NEARLY 45% OF THE EXTRA WAGE BILL BETWEEN

) and 1980 WENT TO WHITES, WHO CONSTITUTED 9,8% OF THE WORKFORCE IN 1970

13,6% IN 1980.

DID CAPITALISTS MANAGE TO ACHIEVE SUCH HUGE PROFIT RATE GROWTHS AND PAY

WAGES AND MORE TAX AND STILL MANAGE TO SAVE AT A FURIOUS RATE. IF THE

VALUE OF OUTPUT ONLY DOUBLED? UNTIL THE BOOKS ARE .OPENED UP FOR

ILED INSPECTION BY WORKERS, WE WILL NEVER KNOW. IN THE MEANWHILE WE

n AVOID DRAWI~G THE OBVIOUS CONCLUSION AND THAT IS THAT FROM THE

,SAL PROFITS WHICH ACCRUED TO CAPITAL, THE BULK OF THE WORKERS HAVE

THROWN A FEW CRUMBS.

fliP.'. Viase. . .. m•••uri"l
. pnMtuclivity

SA'. • • ...,en are spoiled. The country's
rel~Uve abundance of minerals, labour i.od
cbup enerlY bas lempted llIem 10 expand
production by employilll mot"e people and
not by exuactinl more production per
worker.

13

'Ibis formula is no longer working. The'
_y is DOl providilll enouCb jobs to
soak up unemployment. let alone lo accorn·
IDOd.Jte the new work seekers coming OD to
le labour market each year.

TIle only way to aenerate a fast gfowth
raw iD the economy is to improve produc­
Uvily. This does not refer only 10 labour
procluctivity. BWiiness has four units of pro­
duction: labour, capital, raw materiflls and
machiDery. Productivity improvement is
cooceroed with the optimal utilisation of .11
of 1IIese.

III the advanced economies of north-we£t­
ern Europe some two--thirds of economic
growth nOW5 (rom productivity increases.
In SA the proportion is around 30%.

Figures trom the National Productivity
Institute (NPI) show that between 1970 and
1980 the re.il gross domestic product per
P.COnomically active person in SA Jtrew by a
low 4,6% - an average of 0,1 % a year. Since
Ifl74, productivity has actually decHned (see'
filure).

Countries like Sweden, Japan and Taiwan
have shown a consistent high rate o( growth
iD per capital gdp. Sa's poor performance is
disturbing, particularly since its slow aver·
age rate of erowth means it is tending to fall
eveD further behind the more industrialised
couatries.

An analysis o( the ma.lulacturing sector
from li72·1»81 (see figure) shows that at
the end of the ID-year period. employees

were being paid 20% more for producing
only 4% more. As NPI eaecutlve director 01'
Jan Visser comments: "Thls discrepancy
between wage increases and produclIvity
performance is' loo big (or comfort." It is
also one of the reasons (or this country's
soaring innation.

South African wotk.t. ... •
di.ma. productivity ,.ecOtd

W
-..J
to

)
)

THESE ILL-FOUNDED CLAIMS ARE TYPICAL OF THE PROllUCTIVln MYTHS

WE ARE ATTACKING IN THIS PAPER

Source: M:uzpOlJel' SUl'1Jey. SuppLement to FinanciaZ Mail. August 27, Z982

THE SILLY RESULTS OBTAINED BY THE NPI RESULT FROM THE USE OF INCORRECT DATA

AND MISLEADING PRESENTATION. HERE IS ANOTHER EXAMPLE WHICH ILLUSTRATES THE

COMBINED EFFECT OF TWO OF THE DIFFICULTIES DISCUSSED EARLIER. FROM THE SAME

SOURCE AS THE EXAMPLE IN 'THE:' BOX ABOVE, NAMELY THAT UNCRITICAL MANAGEMENT

MOUTHPIECE FINANCIAL MAIL,' WE REPRODUCE A SET OF GRAPHS PURPORTING 10 SHOW

SOUTH AFR ICA' s •PRODUCT IVITY.' PERFORMANCE RElATlVE TO ITS "COMP£[ 11 ORS"
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We have argued above that income and wealth in South Africa have grown much

faster than is commonly believed because of errors of valuation of mining

output - here is one further piece of evidence to suggest that this is so.

If the argument offered above is correct, then the huge increase in "factor

incomes. must be at least partly reflected in increased demand. both for

locally manufactured and for imported goods. As far as locally produced

goods are concerned it is very easy to show that extra demand was

translated into vastly increased production.

2000 ~ Israel 0.7'

~ SArn~m

il
'72 '13 . '14 'IS. '16 '11 '18 '19· '80

Sowoce: Manpower'SUl"Vey. Supplement to FinaJl(}ial Mail. August 27, UJ82

lere are two major errors in this graph:

GDP has been undervalued, because of the error in MINING discussed

above. This means that the "per capita GDP" figures used are naturally

incorrect.

South Africa has a huge and growing population in the bantustans

which has very little direct connection with the so-called 'modern'

sector. To compare South Africa with the advanced capitalist

countries in the graph above, which do not share this characteristic,

is not merely MISLEADING, IT IS STUPID!

Because of persistent inflation. the Ceritral Statistical Services. as we

noted above. periodically change the base year used for comparing "real"

values of output. If we look at South African Statistics 1980 we see that

output 'in MANUFACTURING in constant 1970 prices was valued at R2 796 000

000 in 1970 and R 3 535 000 000 in 1979. This gives a disappointing growth

rate of 2.6U per annum. In November 1982 a revised and updated set of

output figures appeared in South African Statistics 1982 (9) where it is

estimated that in constant 1975 prices the value of manufacturing output

was R 4 490 000 000 in 1970 and R 6 958 000 000 in 1979. THIS GIVES A

GROWTH RATE OF 4,991 per annUlI - ALMOST DOUBLE THE PREVIOUS ESTIMATED

GROWTH. SUCH A REVALUATION OF OUTPUT NOT ONLY MAKES AN ENORMOUS DIFFERENCE

TO PROOUCTIVITY CALCULATIONS, IT ALSO SHOWS THAT THE OUTPUT OF THE

MANUFACTURING SECTOR WAS VERY MUCH HIGHER THAN WAS PREVIOUSLY THOUGHT TO BE

THE CASE - PRECISELY WHAT ONE WOULD EXPECT IF THE HUGE INCOMES FROM MINING

WERE TRANSLATED INTO EXTRA DEMANO. These apparently small percentage

changes may not appear to be so si9nificant. but look at it this way: if

you inve'st R100 for 9 years at 2.641 compound interest, it wi 11 grow to

R126.43 - if you invest it at 4.991. it will grow to Rl55,OO - a very

substantial difference.

In the meant ime what happened to real wages and output per worker in

Manufacturing? Real average wages (all workers) grew from R 2 172,70 p.a.

to R2 603,40 (in const~~t' 1975 terms) ; .e. a growth rate of 2,031 p.a.

whi 1st output per worker. a 1so in constant 1975 terms. grew from R4 200,50

p.a. to R5 145,70 from 1~70 to 1979 Le. a 9rOwth rate of 2,28% p.a. Thus.

despite the economy experiencing two recessions during the decade, the

w
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,econd of which was the longest and the deepest since the Great Depression

of the 1930's, output per worker grew faster than the averag~ wage! This is
a STAGGERING ACHIEVEMENT'

OK,OK, so management wi 11 claim, we would expect rising productivity over

the period because of the tremendous investments in plant and machinery.

The truth of the matter is that that claim is open to very serious doubts.

For most of the recession of 1976 - 1978 it is unlikely that investment

took place in the bu I k of the factories which go to make up the

nanufacturing sector. and for the period 1970 to 1976 It is easy to

jemonstrate that most of the investment in new plant, machinery and

!quipment went Into the basic metals and~ industries. In 1970,

:hese two industries accounted for 12,2% of total emploYlllent in

lanufacturing and they used 33,3% of all plant,machinery and equipment - by

976 these fi9ures had changes to 14,5% and 47,9% respectively. (10)

he point is that the investment activities of 9iant industries such as

SCOR and SASOL i~ a relatively small economy such as South Africa can

istort very seriously the apparent ·capital intensity· of manufacturing.

len the National Productivity Institute recognises the need for

;ub-sectoral" analysis of South African manufacturing.(lll

TIL SUCH DETAILED STUDIES BECOME AVAILABLE ANO WITH RELIABLE STATISTICAL

SES, WORKERS MUST TREAT EVERY PRONOUNCEMENT ABOUT PROOUCTIVITY WITH THE
~OST SUSPICION.

come now to the question of how it is that the colossal differences in

Iductivity referred to above managed to escape CRITICAl ATTENTION? The

:ent of the di fference between the two output seri es has been pub1i c

>wledge since at least September 1980 when the first set of data in
stant 1975 prices appeared.

following wonderfully bl and statement by the Reserve Bank introduced a
ies of substantial alterations:

"As a result of structural changes in the econOl1lY between 1970 and
1975, the use of new weights in the recalculation of composite Index
and constant-price figures resulted in changes in some series, in
particular national account series. Formerly observed rates of change
in these series may, therefore, not correspond entirely (emphasis
added) with those in the newly calculated serles".1121
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The reason for the relative ease with which the re-estimated values of the

output of the different sectors of the South African economy were accepted,

was that there were a series of self-cancelling errors which resulted in

the growth rate as estimated using constant 1970 data not being vastly

different from the overall growth rate as estimated using the constant

1975 data, therefore there was no need to make a huge fuss.

Table 4 below shows how different sectors are alleged to have grown using

the two di fferent base years. LOGICALLY, THERE IS NO REASON WHY GROWTH

RATES SHOULD CHANGE SIMPLY BECAUSE THE BASE YEAR CHANGES. HOWEVER, THE

VALUATION PROBLEMS DISCUSSED EARLIER TROUBLE THE STATISTICIANS. ESPECIALLY

THOSE WHERE PHYSICAL VOLUME INDEXES ARE USED eg. MINING AND MANUFACTURING!

YOU WILL >NOTICE THAT "SERVICES" ARE LESS AFFECTED,. MAINLY BECAUSE "OUTPUT"

IS EITHER THE "REVENUE" FROM GOODS "SOLD" OR THE "COST" OF PRODUCING

"SERVICES" (MAINLY WAGES AND SALARIES). DISSATISFACTION WITH THE "GOODS"

INDICES LED TO THEIR BEING RE-ESTIMATED, WITH THE STARTLING CONSEQUENCES

FOR MANUFACTURING WHICH WE HAVE ALREADY NOTED! AGRICULTURAL GROWTH RATE'S

DECLINE AND MINING (WHICH IS WRONG ANYWAY!) GOES FROM POSITIVE TO NEGATIVE

GROWTH!

DATA FOR 1980 IN CONSTANT 1970 PRICES IS NOT AVAILABLE THEREFORE WE CAN

ONLY COMPARE CHANGES IN GROWTH RATES AS A RESULT OF CHANGES IN THE BASE

YEAR, FOR THE PERIOD 1970 TO 1979. NONETHELESS WHEN WE USE THE CORRECTEO

MINING OUTPUT GROWTH FIGURES FOR THESE YEARS, THE EFFECT ON THE TOTAL

GROWTH RATE IS DRAMATIC. EVEN EXCLUDING THE BOOM YEAR OF 1980, SOUTH

AFRICA'S GROWTH RATE WAS CLOSE TO 5% INSTEAD OF 3,2% - AN ENORMOUS

DIFFERENCE!

tu
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GROWTH RATE GROWTH RATE DIFFERENCE
ON BASE YEAR ON BASE YEAR
1970 DATA 1975 DATA

[OTAL ECONOMY 3,36 3,18 -0,18

~GRICULTURE 4,08 2,97 -1,11

HNING 1,09 -1,20 -2,29
lANUFACTUR I NG 2,64 4,99 +2,35

:ONSTRUCT ION 1,87 1,96 +0,09

RAN SPORT 6,16 5,48 -0,68

OMMERCE 3,00 2,77 -0,23

INANCE 2,90 3,34 +0,44

ENERAL GOVERNMENT 4,32 4,02 -0,30

,VISED ESTIMATES BASED ON THE REVALUED MINING OUTPUT GIVEN IN PART I I OF
iIS PAPER COMPARED WITH CONSTANT 1975 DATA ABOVE.

CHANGES IN THE GROWTH RATES OF OIFFERENT SECTORS OF THE SOUTH
AFRICAN ECONOMY 1970 - 1979, CAUSED BY CHANGING THE BASE YEAR
FROM 1970 TO 1975 (VALUES IN THE TABLE ARE ~

COMPOUND GROWTH RATES PER ANNUM)

Also it is recognised quite clearly that capitalism has suffered setbacks

during the decade, nobody has ever denied the unevenness of capitalist

development. Nonetheless, taking the long view, which is precisely what

monopoly capital can afford to do, things have gone remarkably well for

them, in spite of their protestations to the contrary.

The valuation errors discussed above mean that the National Accounts have

to be recalculated for the period before 1970 as well. A quick estimate of

the effect of incorrect valuation on the data between 1960 - 1970 suggests

that the growth rate over the period was not 5,9'1: but 5,5'1: Thi s has two

important implications:

w
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Even though. the growth rate for the period 1960 - 1970 must be

revised downwards sI ightly, the fact remains that South Africa has

enjoyed A TWENTY YEAR PERIOD WITH AVERAGE GROWTH RATES IN EXCESS Of

5,5'1: - AN ACHIEVEMENT SELDOM EQUALLED IN THE WORLD - YET UNEMPLOYMENT

AND POVERTY REMAIN AT CRISIS PROPORTIONS.

The economy performed "better" by the rou9h indicator of "economic

growth rates" between 1970 and 1980 than it did in the previous

dec~de. THIS IS COMPLETELY CONTRARY TO THE ACCEPTED WISOOM ON THE

SOUTH AFRICAN ECONOMY.

2.

1.

4,99 +1,81

11,73 +12,93

3,lB

-1,20

ITAL ECONOMY

NING

TABLE 4

,urces: South African Statistics 1980 and 1982 op. cit., &Part II of this
per.

PART IV

SHOULD BEAR IN MIND THAT THE MANUFACTURING VALUE OUTPUT SERIES RESTS ON

INDEX OF PHYSICAL VOLUME OF OUTPUT SERIES, A CONCEPT WHOSE WEAKNESSES

lE HIGHLIGHTED IN STARTLING FASHION BY THE REFERENCE TO THE AMERICAN

lPUTER INDUSTRY AT THE BEGINNING OF THE PAPER, AND WHOSE UNRELIABILITY IS

I MADE STARTLINGLY CLEAR TO US. WHAT WILL HAPPEN TO MANUFACTURING OUTPUT

. NEXT TIME THE CSS CHANGES BASE YEARS?

'ore anyone is tempted to say, ah! careful selection of end points

duces these results it must be pointed out that

the years 1970 - 1980 were also selected by the National Productivity

titute for discussion in the publications referred to, and

the comparison between the years 1970 and 1979 is dictated by the

i1ability of data.

Finally a note on yet another anomaly in the statistics for an industry

which is plagued by serious problems, namely the CONSTRUCTION industry. In

any reasonably organised economic system, where housing of workers is a

chronic problem, one would expect the construction industry to boom. Not so

in South Africa! This Is not the place to present a full-scale analysis of

the woes of that sector, all we wi sh to achi eve here is to point out the

weakness of the statistical basis on Which some of the pronouncements about

poor productivity performance of the workers in that industry are made.

Once again the problems•. ~r,e caused by the difficulties of valuation and

they can be revealed by a simple trick which any economist can perform.

It goes like this: we have already noted that the natio"al income (or

output, since they should be the same) is divided between the wages which
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(Estimated from South African Statistics 1980 and 1982, op. cit)

TABLE 5 ANNUAL RATES OF GROWTH OF EMPLOYMENT. WAGES. ANO OUTPUT (REAL
TERMS) IN CONSTRUCTION 1970 - 1976

go to workers and surplus which goes to capitalists. We can use this
information to check up on the quality of the Nat~ona1 Accounting data. Let
us consider the period 1970 to 1976. First of all we present figures for
the performance of the industry.

Employment
Total Wage Bill
Average Total wage
Average wage whites
Average wage blacks
Output
Output per worker

6.60%
7,97%
1.2B%
0.37%
4,89%
5,15%

-1,36%

STANDARD I - THEY PROBABLY COULD NOT EVEN WRITE THEIR OWN NAMES!

Here is the proof of the.error in the output series for Construction.

Let the value of output in the Construction Sector = 100 in 1970.

Then 14.6 goes to surplus and 85,4 goes to wages.

Now let output grow at the annual rate shown in Table 5 i.e. 5,15% p,a.

Therefore value of output in 1976 = 135,16

And let the wage bill grow at the annual rate shown in Table 5 i.e. 7,97%

Therefore value of the wage bill in 1976 = 135,29

WAGES THEREFORE EXHAUST THE TOTAL VALUE OF OUTPUT - THERE IS NOTHING LEFT
FOR THE FOOR CAPITALIST! BUT WAIT, WE HAVE JUST SHOWN ABOVE BY THE OTHER
METHOD THAT THE PROPORTION OF SURPLUS WAS RISING! BOTH CALCULATIONS CANNOT

POSSIBLY BE CORRECT~

w
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~rom this we may see readily that the industry was in trouble - employment
~as growing faster than output and average wage was growing faster than
IUtpUt per worker so surplus must have been falling. But, when we turn to
:he series referred to above which shows the di vi sion of output between
'ages and surp 1us we di scover the fo 110wing:-

otal value of output jP' Construction in 1970 in current prices was R507m.
urplus was R74m or 14,6% of the total.

otal value of output in Construction in 1976 in current prices was RI
16m. surplus was R349m or 24.6% of the total.(13)

IW CAN WE RECONCILE THIS WITH THE CONCLUSION DRAWN ABOVE THAT SURPLUS
1ST BE FALLING OVER THE PERIOD? THE ANSWER IS THAT WE CANNOT AND THE
ASON WHY WE CANNOT IS BECAUSE THERE IS SOMETHING WRONG WITH THE WAY IN
ICH THE OUTPUT OF THE CONSTRUCTION INDUSTRY IS VALUED. CENTRAL
ATISTICAL SERVICES ARE AWARE OF THIS BUT EVEN NOW USE THE SAME VALUATION
THOD AND 00 NOT KNOW HOW TO SOLVE THE PROBLEM - IN THE MEANWHILE CAPITAL
o THE STATE CASTIGATE THE WORKERS AND RUSH AROUND PRETENDING TO EACH
iER THAT EDUCATION IS THE ANSWER - RUBBISH!! THE WORKMEN WHO BUILT THE
IAMIDS, OR ZIMBABWE RUINS OR WESTHINISTER ABBEY 010 NOT EVEN PASS

However until the statistics people sort themselves out, workers (and even
on occas ion. management) wi 11 continue to be blamed for falling
productivity, rising inflation and every other economic ailment suffered by

South Afri ca.

The simple arithmetical procedure described above may be used to show that
the mining output figures are rubbish and that the old manufacturing
figures published in South African Statistics 1980 are also rubbish and
hence that every productivity study based on these numbers is wrong.

PART V.

WHAT LESSONS ARE WE TO DRAW FROM ALL THIS?

LESSON NO 1.

This paper has concentrated on current strug91e~ over PRODUCTIVITY, BUT WE
MUST NEVER LOSE SIGHT OF THE FACT THAT THESE STRUGGLES HAVE CHARACTERISED
CAPITALISM RIGHT FROM THE VERY START. IF NECESSARY WE CAN SUBSTANTIATE THIS
WITH COUN1LESS EXAMPLES DRAWN FROM WORKER HISTORY BOTH HERE AND ELSEWHERE.
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WHAT THIS MEANS IS THAT NO HATTER HOW "PRODUCTIVE" THE WORKERS BECOME. THIS

STRUGGLE WILL NOT CEASE, BECAUSE OF THE INHERENT CONFLICT BETWEEN LABOUR

AND CAPITAL.

This conflict has had important implications for the way in which

"economics" as a social science has developed, and for the way in which

"economic research" is conducted. To illustrate thi s. here are a few points

from a paper written by HORWOOD twenty one years ago. (14)

The statements which follow have been selected deliberately because (a)

they still represent accurately the school of economic thought which is

dominant today and (b) because HORWOOD. as chief architect of economic

policy shows no signs of deviating from the principles embodied in the kind

of economic theory he espoused.

The first point illustrates the connection between some of the intellectual

trivia taught at our universities under the guise of "economics" and the

"ay in which this is used by capitalists and the state to justify denying

""orkers the fruits of their labour.

iORWOOD said:

·However powerful the mines. agriculture and secondary industry

may be as buyers of African labour. no reliable evidence has been

made available to show that they are "exploiting" 'their workers

in the sense of paying them 1ess than thei r margina 1 revenue

product" •

ven if the concept "marginal revenue product· (which translated means the

lIJ1l()unt" the last worker to be hired "adds" to total revenue and which

lder ·cOlllpetitive" conditions allegedly helps to deternine "wages"). had

Iy theoretical validity. which it does not(15). it could not. in'. and of

:self. be used as a justification for the payment of starvation wages to

Irkers. Horwood a<*ni ts as much when he says:

"The need to raise the wages of ma~y African workers on grounds

of sheer humanity is not disputed .....• • (emphasis in original)

23

Yet the statement above contains the imp licit prescription that workers

should be paid their "marginal revenue products" i.e. is that workers

should submit themselves to the insane logic of so-called "private

enterprise·.

That logic operates as follows - wages must be linked closely to

'productivity' • This according to "conventional" economcs. operates with

the force of a natural law.

HORWOOD said as much when he noted in his paper that:

"low wages appear more likely to be associated with low

productivity. however little that may be the fault of the

worker".

Competition between capitalists on a local. national and/or international

scale k~eps the prices of certain commodities low. this means that workers'

so-called "marginal revenue products" are also low. therefore they are paid

starvation wages. The clothing industry is a good example:

WHEN THE WORKERS IN THE CLOTHING INDUSTRY ARE SUFFICIENTLY WELL -ORGAN ISEO

TO PRESS FOR A LIVING WAGE. THE FORCES OF COMPETITION WILL ENCOURAGE

CAPITAl TO RELOCATE FACTORIES TO THE BANTUSTANS WHERE THEY WILL NOT BE

PLAGUED BY UNIONS. THIS WILL THEN BE HAILED BY THE STATE AS 'DEVELOPMENT'.

Rai se the question of why mineworkers' wages were so low for so long and

you will be to ld that "their marginal revenue products· were low. Thi s was

because the gold price was low. HOWEVER. THE GOLD PRICE WAS FIXED BY

PEOPLE! BY FINANCIERS AND POLITICIANS! NOT BY SOME LAW OF NATURE. This has

been a~ly demonstrated when the gold price was 'unfixed' And so too with

most other. commodities. whose 'prices' are the complex outcome of struggles

between capitalists - struggles which are both the cause and effect of

uneven development. At one level. this uneveness of capitalist development

suits ,capital very well because it .divides workers - thus as we noted

above, some workers are said to be in "Iow productivity industries" with

low wages of course a.nd ·others, who get hi gher wages. do so because of

their 'higher' productiv~ty.

But. as may readily be 'demonstrated, this nonsense stems from the way

production is organised, nationally and internationally, NOT from

w
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unchangeable natural laws". It is quite clear that a worker .ay work very

hard and be 'skilled' and still receive a low wage because of the peculiar

workings of the capitalist market.

THUS, NOT ONLY IS THE THEORY INCORRECT, BUT THE STATISTICS USED TO SUPPORT

THE ATTACK ON WORKERS IS DEMONSTRABLY WRONG!

LESSON NO.2.

The second point of interest in HORWOOD's paper is relevant to the set of

solutions currently being offered for the salvation of workers in South

Africa. HORWOOD said:

"Wi thout doubt, government's persi stent refusal to sanction

African trade unions appears, on econc:mic grounds, to be a great

weakness in our system". HE CONTINUED, "And there is equally no

doubt of the grave disabilities confronting non-white (and

particularly African) workers in the shape of a plethora of

restrictions upon individual freedoms".

Two points are relevant here:

i) As a result of successful worker struggles, independent, democratic,

non-racial unions now exist, although the degree of unionisation of

still remains relatively low.

THE STRUGGLE, EVEN FOR SUCH A MODEST GOAL AS A LIVING WAGE, MAS

PRODUCED THE REPEATED CHARGE THAT WORKERS' 'UNREALISTIC' WAGE

CLAIMS ARE RESPONSIBLE FOR RISING UNEMLOYHENT! THE COROLLARY TO

THIS IS OF COURSE ALWAYS THAT "WAGE CLAIMS" MUST "MATCH"

PRODUCTIVITY.

Seeking to blame workers for the economic 111s resulting frool the

internal contradictions of the econc:mc system in South Africa simply

clouds the issue.

IT IS NOT UP TO SMALL GROUPS OF WORKERS TO SACRIF'lCE THEIR

HARD-WON RIGHTS, TO EASE A PROBLEM WHICH THEY 010 NOT CAUSE AND

WHICH, UNDER THE EXISTING SET OF ECONOMC ARRANGEMENTS, THEY

CANNOT RESOLVE.

2S

ii) We hope that HORWOOD has recanted on the second part of the statenent

because his party's policies will maintain most of the restrictions.

It is however, popular amongst members of the loyal opposition and

amongst certain fractions of capital to press for the removal of

"restrictions" on all blacks. Suppose for a moment that the state had

to agree to thi s (it is clear of course that they have no such

intention), overnight we would have a dozen new "Crossroads". What

would become of these people? Small businessmen? Nonsense, they will

simply constitute a more visible part of a huge army of the

unemployed - available to capital to use to force down the real wage.

Freedom of movement under the present set of economic arrangements wi II

constitute freedOll to starve in a di fferent area. For the State's part it

is not about to relax its control over the "Orderly Movement of Persons,"

because it wishes to maintain strict control over the location of the

unemrlo?~d, whilst maintaining an adequate supply of labour to industry.

Consider this for a moment - between 1970 and 1980, approximately 101

000 new jobs were created each year in the so-ca lIed "modern sector"

of the econOlllY. A9ricultural employment is either static or

declining. It is estimated that somewhere between 200 000 and 270 000

new job seekers come onto the "market" every year. Capital and the

State (and some sell-out trade unionists) have claimed repeatedly

that if only "productivity" and "growth" were to rise, especially

under a joyous regime of "private enterprise" so too would the rate

of "job creation".

WE HAVE DEMONSTRATED IN THIS PAPER THAT 80TH CONDITIONS i.e. HIGH

GROWTH AND HIGH PRODUCTIVITY, HAVE BEEN MET. WHERE ARE THE JOBS?

The economic basis for this gross socio-economic failure is not the

legitimate activities of trade unions - it is the domination of the economy

.by giant monopoly corporations which impose a particular stamp upon

patterns of growth in the South African economy.

No amount of lip-service to "freedom of individuals" will alter this

truth.

.>.
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LESSON NO. 3.

27

Notes and References:

'.

THIS INFORMATION MUST BE USED BY WORKERS TO STRIKE A DECISIVE BLOW IN THE

BATTLE OVER THE SHARE OF THE BENEFITS OF RISING PRODUCTIVITY. IT IS CRUCIAL

TO NOTE THAT SO FAR, NO REAL CHALLENGE HAS BEEN MOUNTEO AGAINST' THE

BENEFITS ACCRUING TO CAPITAL. ALL THAT HAS BEEN SAID IS THAT WORKERS HAVE

PAIO IN BLOOO AND SWEAT FOR THEIR SALARY INCREASES.

FOR BLACK WORKERS THIS HAS OFTEN BEEN AT THE EXPENSE OF WHITE WORKERS. SO

WHILST THE HISTORICAL GAP BETWEEN WHITE AND BLACK WAGES REMAINS

UNACCEPTABLE, CURRENT TRENOS SHOULD SEND A VERY CLEAR MESSAGE TO THE WHITE

WORKERS THAT NO AMOUNT OF RACIAL RHETORIC AND RACIST UNIONISM IS GOING TO

PROTECT THEIR STANDAROS OF LIVING IN THE LONG RUN. ONLY A UNITEO NON-RACIAL

LABOUR MOVEMENT WILL EFFECTIVELY GIVE ALL WORKERS A REAL SHARE OF THE GREAT

POTENTIAL WEALTH OF SOUTH AFRICA.

LESSON NO. 4

IN NUMEROUS STRUGGLES OVER THE LAST TEN YEARS, WORKERS HAVE BEEN HAMPERED

BY A LACK OF ACCESS TO INFORMATION WHICH WOULD HAVE ENABLED THEM TO ARGUE

THEIR CASE MORE FORCEFULLY. WE HAVE DEMONSTRATED THAT AT THE LEVEL OF

NATIONAL ACCOUNTING STATISTICS, WHICH BECOMES OF SUPREME IMPORTANCE IN THE

FORMATION OF ECONOMIC, SOCIAL AND POLITICAL POLICY, THE STATE'S OFFICIAL

STATISTCIANS HAVE BEEN SO GROSSLY WRONG THAT VERY SERIOUS QUESTIONS ARE

RAI SED ABOUT THE WHOLE PROCESS OF DEVELOPMENT IN SOUTH AFRICA. THE

CHALLENGE TO THE TRADE UNIONS IS TO DEVELOP A SYSTEMATIC UNDERSTANDING OF

THESE PROBLEMS AND TO FORMULATE ALTERNATE ECONOMIC PROGRAMMES.

LESSON NO. 5.

~INALLY, THIS PAPER RAISES IMPORTANT POINTS ABOUT THE ROLE AND DIRECTION OF

,CONOMIC RESEARCH AND FOR THAT MATTER, ALL SOCIAL SCIENCE RESEARCH IN SOUTH

IFRICA. IT IS LITTLE WONDER THAT FOR THE ORDINARY WORKER OR MAN IN THE

;TREET, CONVENTIONAL ECONOMICS HAS SUCH A POOR REPUTATION. IT IS ALWAYS

:ONFUSING AND BY LARGE SEEMS TOTALLY IRRELEVANT. BUT FAR WORSE, IT IS ALL

'00 ll'TEN WRONG AND WITH DETRIMENTAL CONSEQUENCES FOR WORKERS, THE GROSS

RRORS IN NATIONAL ACCOUNTING UNCOVERED HERE BEING A CASE IN POINT.
F WE AS INTELLECTUALS ARE TO GAIN THE RESPECT AND CONFIDENCE OF THE
ROWING WORKER MOVEMENT IN SOUTH AFRICA WE WILL HAVE TO GET DOWN TO A HARD

RITICAL ASSESSMENT OF THE NUMEROUS FALLACIES USED DAY-IN AND DAY-OUT TO

TTACK WORKERS ANO THEIR Irr.ITINATr A~PIPATlnN~

1•

2.

3.

4.

5.

6.
7.

Oct.ober 1982.

see The Citizen, August 6 1982. (quoted in South African Digest, Week

ended August 27 1982).

The method used by Central Statistical Services (CSS) to value Mining

Output, operates as follows:

the different sections of the mining industry are assigned a "weight"

according to their contribution to output (value added) in the base

year (presently 1975). The Index of Physical Volume of Production (in

the case of most minerals, based on tons produced) is then applied to

that "base weighted" contribution tu obtain the "real" contribution

of the particular lIIining section, say "coal" for example, in any

year.

US'~G THIS SYSTEM, PRICE CHANGES IN THE DIFFERENT MINERALS DO NOT

CHANGE THE SYSTEM OF WEIGHTING, NOR THE REAL VALUE OF OUTPUT.

For example, the contribution af 'goldmining' to National Output in

1975 was R2 150 000 000 and the output index stood at 100. In 1980,

the production index had fallen to 94,4, therefore the real value of

gold output, according to the CSS was R2 029 600 000 (Source:,

unpublished data from Central Statistical Services).

see "A statistical presentation of South Africa's national accounts

for the period 1946 to 19BO", supplement to South African Reserve

Bank Quarterly gulletin, (SARB QB) September 1981, Table 22.

Estimated from South African Statistics 1982. op.cit., p21.24.

Note that this data applies only to "listed companies". What happens

to the rest is anybody's guess.

see A System of National Accounts, op.cit., Ch. IV., para 4.8.

Obviously some of the income went to pay for imports and the terms of

trade should therefore be taken into account. These terms for

"merchandise only", moved against South Africa from 96 in 1970 to 76

in 19BO. In other words, RIOO of South African exports would have

bought R96 or jf11ports in 1970 but only R76 of imports in 1980. The

use of the C~I as a deflator therefore overstates economic growth,

but unless a very substantial proportion of the mining income

"leaked" into· imports, this overstatement may not be all that

si9nificant. It is assumed here that the "composite" deflator used in I'
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Would be critics are advised not to attempt to dismiss the claim in this

paper that changing base years from 1970 to 1975 produced a change in the

growth rate from 2,6% to 5%, on the basis of the figures given on page

12.60 of South African Statistics 1982. A quick glance at this index of

Physical Volume of Production Series gives the 1979 value as 114,9 and the

1970 value as 82,8, (1975 = 100) which implies a growth rate of 3,7%. On

closer inspection it turns out that for some inexplicable reason Central

Statistical Services give the bottom half of the table, covering the years

1973 - 1967 the base y~~~ of 1973!

p16.
The years before the start and end points selected here were checked

to ensure that the results are not produced by 'unusual' values in

the. base year (1970) and the end year (1976). THEY ARE NOT. There is

an as yet unexplained rise in the proportion of output going to

SURPLUS in the early seventies - this requires investigation.

see HORWOOD OPF, "Is Minimum Wage Legislation the Answer for South

Africa?" South African Journal of Economics, Volume 30 Number 2. June

1962, pp123-129.
For a complete account of the destruction of the marginal

productivity doctrine see Harcourt !it, Some CilIIlbridge controversies

in the theory of capital, Cambridge, at the University Press, 1972.

"If, then, a small (but, I like to think, significant) section of
the trade is convinced that ~e distribution of income and factor
prices cannot be explained either within the system of production
alone or, relevantly, as the outcome of a general equi1ibrium
system even when (because) we use marginal productivity notions
and modern progralll1ling methods, factors and forces elsewhere in
the economic system - and other than these - 'mJst be introduced."
(p175) .

For a similar hatchet-job on marginal productivity as an empirical

tool see Lester C Thurow, "A Do-lt-Yourself Guide to Marginal

Productivity", in Readings in Labour Economics, ed.King JE. Oxford

University Press, 1980.

Column 3 of Table 2 takes account of 'imports' because of the

overwhelming importance of 'machinery' in the import bi 11. Payments

to "factors of product ion" overseas, i.e. investors in South African

mining obviously have to be taken into account as well. In 1970,

Investment Income paid to overseas investors amounted to R388m

(excluding taxes). 8y 1980, this amount had risen to RI 824m. (SAR8

QB March 1980 and March 1982). Total Forei9n Liabilities of South

Africa in 1980 were R25 485m of which R3 377m was invested in Mining,

or roughly 13% of the total. (Third Census of Foreign Transactions,

Liabilities and Assets, 31 December 1980, supplement to SARB Q8

December 1982 A-6 & 7).

Even if the rate of return on investment were so unequal that say 1/3

of total foreign earnings went to investors in Mining. it would still

only mean that R600m or so out of a total surplus of RIO 497m went

overseas. Exc 1ud ing the import bi 11 and the IIlOney sent by South

Africans on the purchase of foreign assets, the balance must have

remained in South Africa.

Not unsuprisingly, Real Gross National Product (GNP) provides a much

better indicator of the rate of 9rowth in South Africa than does the

present method of measuring growth using Real Gross Domestic Product,

precisely because the former takes into account 'movements in the gold

price. (see for example SAR8 QB Oecember 1980 p7). South Africa's GNP

grew from Rl9 9llm to R32 027m between 1970 and 1980 (constant 1975

terms) i.e. a growth rate of 4,87% (see suppleRIent on national

accounts to SARB QB September 19811. If GNP is identical to GDP plus

net factor earnings, and total payments for services and transfers

exceeded receipts by R2 747 in current prices in 1980, how can GDP

have been less than GNP? For that is what the Reserve Bank would have

us believe. Unfortunately, in an open economy like South Africa it is

virtually impossible to do productivity studies on the basis of GNP

data. GDP is almost always used.

These figures made their first appearance in the September 1980

edition of the South African Reserve Bank Quarterly Bulletin.

see Census of Manufacturing 1970, Report No.JO-2l-26, and Census of

Mar;ufacturing 1976. Report NO.l0-2l-32, Dept. of Statistics,

Pretoria.

see Multiple Input Productivity Indices for Sectors of the South

African Economy. op.cit .• pI.

12.

t
13.

:1'
14.

15.
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see South African Reserve Bank Quarterly Bulletin,
September 1980,
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APPENDIX 1-2

Appendix 1-2 Unpublished response to Fosatu Challenge by Swanepoel
and van Dyk (1983)



KOM~lEllTAJ\R OP ~lNR HETIl VAN DIE U:UVERSITEIT VAN llATAL SE SIENI"G OOR

DIE KORREKTHI::IO VAN NASIONALE REKENINGE-GEGEliENS EN PRODUK'rIlIITEIT

1. Inleidin2

Mnr Heth beweer dat die amptelike nasionale rekeninge-syfers waarop

die groeikoers vir Suid-Afrika gebascer word, verkeerd is. N~ sy

mening word verkeerde deflators gcbruik om die reekse teen heersende

prysc roa konstante pryse Om te skakel. In die besonder is sy

kritiek ge@ik teen die berekening Vdn die reele brute binnelandse

pt-oduk van die mynbousekt.or, fabrieks\~ese en konstruksie. Omdat

nasionale produkt.iwiceit op basis van hierdie reiHe produksie gel.eet

word, volg dit da_t lIa sy mening produktiwiteitsyfers ook verkeerd

is. Blyl~baar is die relatief swak produktiwiteitsprestasie van die

a:-beider in Suid-Afril~a vir horn onaanvaarbaar, en poog hy gevolglik

om die ;::\I!lptelikeproduksiesyfers in diskrcdiet te bring. Hy maak

verder sy eie reelc berckenings van vcral die reele toegevoegde

..aarde van die Inynbollsektor en maak dQarop aansprc-ak dat sy metode

van d"flering meer korrek is as die wat deur cie aRlptelike
insLansics gedo~n word.

langesien RI'H· Meth se kritiek hoof:;aakliJ~ teeen die berckening van

lie reiHe toegcvoc~de waarde van die goudmynbouzektor gemik is, sal

lie amplelike metode om reiHe goudproduksie te bereken J:ortliks

-oC",)<'lig word. 'fweedcns sal mnr I'.eth se -alternatiewe melode

orllir.s ges);ets word. In ~He derde pIck sal aan",etoon word Wilarom

nr Meth se metodiek nie alleen onwetens)mplik is lIie, maar ook

eoltemal o~~rakties. Daarna word die rol van goud in die

uid-Afril<:aanse ekonomie geskets en die geokiktheid van nasionale

ckeninge-syfcrs vir produktiwiteitsanalises aang~stip. Ongeg=c,nde

rit.iel: teer. <:lie hersiel"ling van celil .. fabrieksproduksie as gevolg

1n nuwe gewigte wOLd we~rle en 'n paar opmerkings ocr die reele

)egevocgd~ waarde van die konstruksiesektor gemaak.

-I

2. Die reele toegevoegde waarde van die goudmynbousel<:tor.

(a) Die metode deur amptelike instansies gevolg

Die toegevoegde waarda van die goudmynbousektor is die

verskil tussen bruto opbrengs en intermediere insette. Oit

volg logies hieruit dat die reele toegevoegde waarde (of

reele produksie) dus die verskil is tussen reele opbrengs

en rc~le intermediere insette. Dit beteken niks anders nie

aS~it die verskil vertecnwoordig tussen die waarde van die

opbrengs (of die waarde van goudverkope) gedefleer met die

goudprysindeks en intermidiere insette gedetleer met 'n

samegestelde indeks van insetpryse. Hierdie metode staan

bekend as die dubbele-defleringsmetode en word allerwee

deur internasionale deskundiges aanbeveel. 'n Ander metode

om die recle toegevoegde waarde van die goudmynbousektor te

bereken, is bloot om die waarde in die basisjaar (se 1975)

met die volume goud geproduseer te ekstrapoleer. Die

dUbbele-defleringsmetode vereis uitgebreide gegewens oor

intermediere insette en toepaslike pryse. Gevolglik word

hierdie metode slegs periodiek gebruik om die toegcvoegde

waarde Wilt op die volume goud geproduseer gebaseer is, te

kontroleer. 'n Vergelyking van die twee metodes deur die

Sentrale Statistiekdiens het aan die lig gebring dat die

resultate weinig"verskil.

(b) Mnr Meth se metode

Mnr Meth vind dit onversoenbaar dat die recle goudproduksie

volgens die ampte-l-ike berekenings 'n daling tusser, 1975 en

1980 toon,-terwyl die toegevoegde waarde teen hecrsende

pryse (wcens die styging in die goudprys) fenomenaal

toegeneem het. Tereg verwys hy nil die groot s~Y9ing in

faktorvergocdings (salarisse en lone en winst.e_ v66r

dividende), (wat volgens definioie gelyk is ~n die

toagovoegde waarde) wat deur die goudmyne ge~rende hierdle

tydperk gesk~p is. Uy beroep hOIll dan op 'n ander aanbevole
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en aanvaarde metode, die sogenaamde uitgawemetode, om te

'bewys dat die reele toegevoegde waarde volgens hierdie

metode bereken, inderdaad gestyg het. Hy defleer naamlik

die vergoeding van werknemers met die verbruikers­

prysindeks. Die oorblywende gedeelte van die

faktorinkomes, die sogenaamde bedryfsurplus, verdeel hy

tussen investering (wat per definisie gelyk is aan

besparingl en ander. Die investering defleer hy met 'n

afgeleide investeringsdeflator en die ander met die

verbruikersprysindeks. Die sem van die gedefleerde

faktorinkomes verteenwoordig volgens hem dan 'n noukeuriger

raming van die reele toegevoegdc waarde van die

goudmynbousektor, wat wesenlik hoer is as die amptclike

syfers.

(c) Kommentaar op mnr Meth se metode·

Mnr Meth 'dwaal grootliks in sy toepassing van die

uitgawemetode. Hierdie metode, wat makro-ekonomies deur

die bekende Keynesiaanse funksie

y c C + I + G + X - H

aangedui word, word hoofsaaklik vir die ekonomie in sy

geheol, en nie vir individuele soktore nie, gebruik, Dit

verteenwoordig die besteding aan die bruto binnelandse

.produk, bestaande uit private en owerheidsverbruiks­

besteding, vasto en voorraadinvestering, en uitvoer minus

invoer~ wat per definisie gelyk is aan die bruto

binnelandse produk. Indien mnr Meth die reine produk vir

die goudmynbousektbr volgens die uitgawemetode wil bereken,

moet hy die finale besteding met behulp van 'n

interindustrie-vloeitabel (inset-uiteetgegewens) bepaal, en

hierdie finale beetedingskempo~entemet toepaslike

deflators defleer. Om die totale reele brute binnelandsG

produk op hierdie wyee te bereken, .eet dit vir !!. die

" eektore s6 gedoen word, ten einde dubbeltelling te vermy.

1veedens fouteor mnr Meth grootliks om die bedryfsllrplus,

uitgesonderd investering (in die mate wat dit wel dcur eie

fond se gefinansier is) met die verbruikersprysindeks te

defleer. Wat mnr Meth daardeur te kenne gee, is dat die

totale reele bruto binnclandse produk netsowel bereken kan

word deur die binnelandse produk teen heersendo pryse met

die verbruikcrsprysindeks te defleer; 'n metode wat

internasionaal slegs in die mees uitsonderlike gevalle (in

die besonder by gebrek aan toepaslike prysindekse) wel

toegelaat word. Indien mnr Meth nog die bedryfsurplus met

die goudprysindeks defleer het, sou dit verskoonbaar gewees

het.

Derdens begryp mnr Meth klaarblyklik nie die verskil tussen

ipkome en produksie nie. In die nasionale rekeninge-kon­

teks verteenwoordig produksie dio toegevoegde waarde, ~it

",il se die ",aarde v;'n die opbrengs (verkope) minus die

",aarde van intcrmediere insette. Per definisie is

produksie ",el gelyk aan die vergoeding ",at betaal word aan

die produksiefaktore ",at by die produksieproses betrokke

is. Indicn reiHe waardes egter vanaf die inkoltlstekant

bereken wil word, moet deflators wat die produksieproses

weerspiecl, en nie die besteding van die inkome nie,

toegepas word. Die stimulerende cffck van verhoogde

faktorinkomes uit goudrnynbou weens die styging in die

goudprys word aan die PRODUKSI EKAN1' wel gernect aan toenames

in die produksie van motors, meuhcls, kl~re,

kapitaaltoerusting, ens., en aan die UITGAHEKANT aan

verhoogde private verbruiksbesteding en vaste investering.

Die verhoogde inkome wat deur die goudmyne geskep is, het

egter nie die reele produksie (goud) van die goudmyne

'verhoog nie, maar wel die sekondcrc effek gehad dat die

produksic van andcr nywerhede tocgeneem het, ",at in die

nasionale rekeninge-syfers in ;n toename in die reelc

toegevoegd9 waarde van hierdie sektore weerspieel is.

Verd~r het die atyging in die goudprys 'n aansienlike
/ .

,,:erbet.er in9, ,i').,Suid-Afr ika se rui 1voetverhoud log aangedui,
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wat in die nasionale reKeninge-syfers in 'n toename in die

reele nasionale produK verteenwoordig word. Sodanige

toenames beteken 'n aansienliKe styging in die

lewenstandaard van Suid-AfriKaners, aangesien 'n goter

volume invoergoedere en -dienste met 'n gegcwe volume

uitvoergoedere en dienste verkry word.

3. Die rol van goud in die, Suid-Afrikaanse eKonomie

Die rol van goud in die Suid-A~riKaanse eKonomie Kan nie elleen aan

die bydrae van die goudmynbou tot die binnelandse produK gemeet word

nie. Op die gebied van werKversKaffing. verhoogde staatsinkomste.

befond~ing van investering. produksie van kapitaal- en intermediere

.oedere en die verdiening van buitelandse valuta speel die

JoudrnynbouseKtor 'n baie belangriKe rol. wat wel op een of ander

~egstreeKse of onregstreekse wyse in die nasionale reKeninge-statis-,

:ieke weerspieel word.

I. Produktiwiteit in die goudmynbousektor

Inr Meth vind dit onverklaarbaar en onverstaanbaar dat produksie per

'erker in die goudmynbouseKtor volgens amptelike statistieke Kan

~al, terwyl die tonnemaat erts gemaal per werker tog gestyg het.

y afleiding is summier dat die amptelike syfers verkeerd is. In

ierdie opsig verwar mnr Meth produktiwiteit met bedrywigheid. Die

nigste bruikbare of verKoopba~r;d~k-~~t:·di.-~--9~~dmynelewer is

Dud (plus natuurlik 'n Klein hoeveelheid ander metale wat.

itgesonderd uraan. vir alle praKtiese doeleindes geignoreer kan

~rd). 'Ongeag die hoeveelheid erts wat vergruis word en erbeiders

) kapitaaltoerusting wat aangewend word. kan recle produksie

,nvoudig nie styg indien die hoeveelheid goud wat geproduseer word

lal nie. (Die aanplanting van 'n groter oppervlakte mielies. manr

'oogtetoestande wat die opbrengs laat daal. gee tog nie aanleiding

'~ verhoogd~ mielieproduksie niel) Indien indiensneming dus styg

, produKsie necm stadiger toe. bly dieselfde of daal, sal die ~~
, /'

middelde produKsie per werkncmer daal, wat vertolk kan word/as 'n

ling in die arbeidsproduktiwiteit. Berder as 0IlI hierdie daling

i
I
!

swnmier as onsinnig tc verwerp, bchoort mnr Meth sy ekonolOiese

Kennis aan te wend en die R~DES vir die daling in perspektief t~

stel. Indien dit aan doelbewuste bestuursbesluite gewyt kan word

(die ontginning van laergraadso erts, dieper skagt~, langer

vervoerafstande. ens) moet dit as die verklaring vir dalende
:, --

, arbeidsproduktiwiteit aangebied word, tcrwyl arbeidsbedrywigheid

(soos gemeet san die tonnemaat erts per werker vergruis) wel Kon

gestyg het. Dalende srbeidsproduktiwiteit in die goudmynbouseKtor

ksn dus met stygende arbeidsbedrywigheid gekwalifiseer word. sonder

om die amptelike syfers as verdag te bestempel.

5. Hersiening van die recle produksie van fabrieKswese

Hnr Meth beweer dat die recle toegevoegde waarde van fabriekswese

"stilweg" verander is van 'n gemiddelde jaarlikse groeikoers van

2.64 persent op die basis van 1970-pryse, tot 4.99 persent in terlOe

van 1975-pryse. Om dit as ·stilweg· te bestempel. terwyl dit

inderdaad wyd bekendgemaak is. is nie alleen onbillik nie. maar

bevat ook kwaadwillige insinuasies. Ueens oppervlakkige ondersoek

besef mnr Meth'nie dat die 1970-syfers in der waarheid 1963-gewigte

weeropieel het nie. en dat die eerste hersiening van gewigte eers in

1975 godoen is. Hy kan oenskynliK nie verstaan dat

struktuurveranderings gedurende die twaalfjaartydperk tot 'n

aansienlike verandering in die relatiewe belangrikheid van

hoofgroepe gelei het nie, sodat die berekening van nuwe gewigte 'n

merkbare groter styging in totale recle produksie kon veroorsaaK het

nie.

6. Die re'He toegevoegde waarde van die konstruksiesektor

Die amptelike instansies bereken die recle tocgevoegde waarde van

die konstruksiesektor deur ~Kstrcpolasie van die basisjaarwaarde met

'n toepaslike volume-indeks van recle investering in geboue en

konstruksiewerke, Hnr Meth wil dlt bepaal deur deflering van die

faktorvergoeding8 teen beersende pryse met die verbruikers-

pryaindeks. maar trap in dieselfde slaggat as by die _

goudmynbouseKtor. Hy kan ooK geen verKlaring vind waarom die ~
bedryfsurplus in s~igq jare vinnlger as arbeidsvcrgoeding kan (

toeneem niel
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7. 0psolluning

(a) Oit wil voorkorn of mnr Heth se kennis van die nasionale

rekeningc gebrekkig is en hoegenaamd nie die ingewikkelde

proses van die samestelling van toepaslike deflators vir

die berekening van reekse teen konstante pryse begryp nie.

(b) Omdat hy basies in die arbeider se lot belangstel, is

deflering met die verbruikersprysindeks vir hom van

oorheersende belang, met rampspoedige gevolge.

(c) Hy begryp klaarblyklik nie die verskil tussen re§le

produksie en reele inkome nie, en verwag dat hoer reele

inkome in die goudmynsektor geskep tot groter reele

goudproduksie moet lei.

(d) Arbeidsproduktiwite~ten arbeidsbedrywigheid is vir horn

sinoniem.

(e) Hy ontken dat struktuurveranderings in die

fabriekswesesektor tussen 1963 en 1975 plaasgevind het.

(f) Oit moet beklemtoon word dat die resultaat van vergelykings

oor tyd sterk bernvlued word deur die keuse van die

begin- en eindtydperk. In hierdie verband is mnr Heth nie

konsekwent met sy keuse van begin- en eindjare nie.

(g) Oit w.il voorkom of hy nog baie leiding in die konsepte,

werking. betekenis en interpretasie van die nasionale

rekeninge nodig het, nieteenstaande die feit dat iemand horn

alreeds gehelp he~ " ••• in explaining the data and guiding

the author through "the perils of the National Accounts".

Sy versuim om deskundige advies in te win is

onverskoonbaar.

J SWANEPOEL ~ J VAN OYK

I'. RESERWEBANK

e:TORIA

Hei 1983
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Appendix 1-3 NPI response to Fosatu Challenge (NPI, 1983)
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==================================December 1983=

Productivity SA

NPI rejects claims
regarding 'inaccurate'
productivity statistics
Mr Charles Meth a lecturer at
the University of Natal recently
launched an attack on national
statistics published by the
South African Reserve Bank
(SARB), the Central Statistical
Services (CSS) and the Natio­
nal Productivity Institute (NPI)
in an occasional publication 01
the Federation of South African
Trade Unions (FOSATU). He
claims there are "huge errors"
in calculations of output in the
mining, construction and manu­
facturing sectors published by
the SARB and the CSS. Accor­
ding to him, all productiVity
indices based on these statistics
are therefore also wrong and
underestimate labour produc­
tivity growth. By attempting to
bring the official production
figures into disrepute, he tries
to direct the allention away
lrom the relatively weak pro­
ductivity performance of the
South African worker.

The article is interspersed with
calculations which do not conform
to national accounting procedures
and the NPl decided initially to
disregard its content. The NPI has
however received various enquiries
regarding the article and it has
therefore been decided to publish
comment on some of them.

Both the SARB and CSS. the
main sources for all productivity
statistics published by the NPI.
have disregarded the contents of
Mr Meth's articles.

Real value added

Mr Meth's major objection is
against the way in which real value
added. also known as real produc­
tion or contribution to real Gross
[))mestic Product. (GDPI in the
gold mining sector is determined.
He uses a different set of deflators
to convert current values to con·
stant (base year) values. and
comes up with results that yield
much higher real value added
figures. These. he claims. reflecI
the factual position more accurately.
because. according to him. his
deflators take the benefits of the

increase in the price of gold into
account. He deflates the remune­
ration of employees and a part of
profits with the Consumer Price
Index (CPI) while the other part of
profitsis deflated with a composite
price index reflecting the price of
capital inputs. This method. accor­
ding to him. is superior to the
official procedure by which the
real value added of the gold
mining industry is compiled by
extrapolating the value at current
prices in 1975 (prevailing base
year) on the basis of the trend in
the quantity of gold produced.
Th,s official procedure was con­
firmed in 1981 by OECD experts
and statisticians of the Statistical
Office of the United Nations as
correct and in line with methods
employed internationally.

The flaws in Meth's approach
are briefly the following:
• He does not differentiate be­
tween income and production, In
a national accounts context 'pro­
duction represents the value added
i.e. the value of output minus the
value of intermediate consump·
tion. Income represents the income
generated (mainly salaries, wages,
interest and profits) in the produc·
tion process. If real contribution
to GDP is to be calculated from the
income side. deflators that reflect
the production process. and not
the expenditure of the income.
must be used. For example. remu­
neration of the various factors of
production should not be
deflated by the CPI, as this index
rdlects final expenditure patterns
and is not directly related to price
changes of production or of
intermediate expenditures.
• The economic gains of increas·
ed income generated by the gold
mines (via gold price increases) are
not shown in increased quantities
of gold produced (as Mr Meth
would seem to argue). An increase
in gold sales has the secondary
effect of stimulating production in
other industries. such as motor
vehicles. clothing, capital equip­
ment. etc.
• The immediate effect of an
increase in the real national
accounted for by an improvement
in South Africa's terms of trade. In

the national accounts this favour­
able development is reflected in an
increase in the real national
product. which in turn represents a
higher standard of liVing.
• The quantity of gold ore milled
per worker can be used as a
measure of labour productivity at
a micro level but for national
accounts purposes only the gold
recovered, representing a saleable
product is a valid meaSure of
output in the gold mining industry.
At the macro level ore milled per
worker will be measured as labour
activity. and not as labour produc­
tivity.

Output figures

Mr Meth stated that the official
output figures for manufacturing
for the period 1970 to 1979 were
changed from an average annual
growth rate of 2.64 per cent based
on 1970 prices to 4.99 per cent in
terms of 1975 prices. This means
that labour productivity has in­
creased ai a much faster rate than
is usually stated. The CSS published
the reasons for the changes and
the revised figures in an official
Newsletter. p. 12.1. of 4 June
1982. The reason for the changes
are:
• According to United Nations
recommendations base year chang­
es. (i.e. 1970 to 1975) have to be
made regularly (usually every five
years) to keep pace with any
structural changes which might
occur.
• The results of the 1976 Census
of ManufactUring showed that the
growth rate based on a sample of
rr.anufacturing establishments was
underestimated.
• The output figures were also
changed because the sample of ma·
nufacturing establishments used
by the CSS for the short term
statistical series was revised on the
basis of the resulls of the 1976
Census of Manufacturers.

It must be stressed that the NPI
uses official publications (mainly
from the CSS and SARB) in
calculating productivity statisitics.
Although we cannot guarantee the
accuracy of these figures,'we do
place very great store on the
authority of these two institutions
and we have never had any reason
to challenge their figures. In any
case labour productivity in manu­
factUring, based on 1970 as base
year. showed an average annual
increase of 1.13 per cent between
1970 and 1979, compared to
2,31 per cent with 1975 as base
year - still not a growth rate to be
proud of and which would certainly

not have changed any of the
conclusions drawn previously.

Mr Meth suggests that real value
added in construction should be
obtained by deflating the value
added at current prices with the
Consumer Price Index rather than
the technically correct method of
extrapolation used by the CSS.
According to this logic. it will be
equally acceptable to deflate the
value of motor velticle sales at
current prices by t~e Consumer
Price Index for footwear to obtain
real motor vehicle sales. The CSS
calculates the real value added of
the construction mdustry by extra'
polating the base year value added
with the relevant volume index of
real capital formation in bUildings
and other construction works.

Mr Meth also criticised intema­
tional comparisons in GDP per
capita between different countries
and described them as stupid. We
know (and we always qualify) that
such comparisons are subject to
various assumptions and errors.
such as using the exchange rates
to convert foreign currencies to SA
Rand. Such comparisons are also
published by institutions like the
UNO, GECD. the Americ-an Pro·
ductivity Center and the Israel
Institute of ProductiVity.

Solomon Fabricant wrote in his
well known book. A Primer on
ProductiVity, that differences in
per capita output could best be
explained by differences in labour
productivity among nations. There­
fore. the comparison of labour
productivity among nations is not
only useful in delineating the
sources of growth. but also in
analysing how labour as an impor·
tant input can affect a country's
economic development All the
inputs. of course. cannot be isolated
from one another. In considering
labour productivity. one should
also take into account the effect of
other inputs upon labour. such as
capital investment per worker and
the optimum combination of all
resources. The quality of labour.
no doubt also affects its producti·
vity

Many people make the mIStake
of deflating with the wrong IOdices
and therefore draWing the wrong
conclusions and this is regularly
encountered by national account­
ants. Errors like these are. of cour·
se. excusable.

Should Mr Meth reel that the
NPl's reaction to his article is
unfair or unjust we could arrange
for a meeting between all parties
involved in this maller. to discuss it
in detail.
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APPENDIX 1-4

Content analysis of media reports on productivity - raw results
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Survey of clippings at Natal Newspapers, 7 Dee 1994

Date Characteristics 1-22
DayMonYr B R 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 .
----------------------------------------------------------------------------------
22 12 89 BM B 1 1 1
22 12 89 WI B 1 1 1
25 10 89 DB B 1 1
8 10 89 DB A 1 1
1 10 89 DB B 1

26 8 89 ST C 1
8 8 89 NM C 1
5 8 89 ST C

28 5 89 Sf C 1 1
7 5 89 DN B 1 1

27 4 89 DH A 1 1 1
25 4 89 BM A
15 3 89 DB D 1 1 1
14 3. 89 DB D 1
8 1 89 DB A 1 1 1

23 11 88 DB D 1
21 11 88 fR A 1 1
30 8 88 DB A 1 1
29 6 88 DB B 1
20 6 88 DB D 1
3 5 88 DB B 1
2 5 88 DH B 1

17 4 88 TR A 1
18 2 88 DB A 1 1
1 2 88 DB C 1

17 188 DB B 1 1 1 1
15 9 87 DB B 1
1 9 87 fR D 1 1

12 9 86 DB D 1 1
10 9 86 NM A 1 1 . 1
5 9 86 DB A 1 1
2 9 86 DN D 1
2 9 86 IiI D 1

27 7 86 DB C 1 1
22 9 85 Sf B 1
17 9 85 BM A 1
15 9 85 ST A 1
9 9 85 BM B 1 1

18 8 85 DB B 1
24 7 85 WI B 1 1
14 7 85 DN A 1 1 1
23 6 85 DI B 1
20 6 85 NM A 1
5 6 85 DB B 1 1

14 4 85 DB C 1
24 3 85 TR B 1
12 3 85 BM B 1
2 3 85 BM B 1

19 2 85 IiI D 1
19 11 84 DB B 1
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Survey of clippinqs at latal Helspapers, 7 Dec 1994

Date Characteristics 1-22
DayMonYr 1 i 1 2 345 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
---- ....._--------_.- .._-- .........._--------------------------..._---------------
7 8 84 01 A 1
2 8 U iI D 1 1 1 1
1 8 84 DI 0 1 1

10 7 84 iI B 1 1
10 7 84 iI 0 1 1
8 7 84 rR B 1

18 6 84 DB A 1 1 1
23 5 84 RM D 1 1 1 1
15 484 01 B 1 1 1 1
26 3 84 01 B 1 1
26 3 84 iI B 1 1 1
16 1 84 RM A 1 1
13 1 U OR A 1
4 8 83 DJ C 1
4 8 83 01 0 1
7 6 83 01 B

29 5 83 Sf B 1 1 1
28 11 82 Sf B 1 1
26 11 82 iI D 1 1
16 9 82 DR B 1
16 9 82 iI B 1
19 8 82 iI B 1
6 8 82 IM D 1 1

20 10 81 08 A 1 1 1
2 10 81 01 A 1 1

28 9 81 DI A 1
30 8 81 DB B 1 1
22 5 81 RM B 1
22 5 81 DB B 1
21 12 80 08 B 1 1 1 1 1
30 10 80 BM A 1
11 4 80 DJ B 1 1
16 12 79 DB A 1
25 10 79 01 B 1 - 1
3 6 79 Sf A 1

22 3 79 CI 0 1 1
14 2 79 BM A 1 1 1
4 Z79 TR B 1 1

13 3 78 DJ A 1
9 9 76 iI A 1 1

25 7 76 iI B 1 1
22 1 76 BM D 1
21 1 76 DB D 1
28 12 75 Ti A 1
26 11 75 BM A 1
16 5 75 BM A 1
1 4 75 DJ A 1
4 8 73 Ti D 1 1 1

20 5 73 Ti B 1
20 4 72 DI D 1
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Survey of clippings at Natal Nelspapers, 7 Dec 1994

Date Characteristics 1-22
DayMonYr R R 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

19 1 72 DH D 1

Source - Respondent (RI
A HPI spokesperson
B Business spokesperson (either high-level manager or consultant I
C Other - acadelic or overseas cO.lentator
D Political figure - lainly cabinet linisters

Characteristics:
1 Poor productivity perforlance
2 Wage grolth exceeds productivity grolth
3 iage grolthand inflation linked
4 Unreasonable lage delands .
5 Manage.ent responsible for poor perforlance
6 Increased .echanisation
7 Poor capital productivity
8 Declining international co.petitiveness
9 Negative union role

10 Declining GDP/C linked to poor productivity grolth
11 Desirability of incentives to i.prove productivity
12 Reference to a productivity ilprovement
13 Specifically generous to labour
14 Under-utilisation of capacity
15 Productivity and education linked
16 Critique of producti1ity leasures
17 rlprovelent in quality
18 Training recol.ended
19 Skill shortage and/or excess sup of unskilled lorkers
20 Poor attitude and/or ignorance about productivity
21 Managers positive, supervisors not
22 Poor living conditions of lorkers

Source - Relspaper (Nl
WI Hatal Witness
Ta Sunday Tribune
ST Sunday Tiles
RM Hatal Mercury
DB Daily Hen
Cl Citizen

Total

13 articles
9
8

18
53
1

102

Frequency:
1989 15
1988 11
1987 2
1986 6
1985 15
1984 15
1983 4
1982 6
1981 6
1980 3
1979 6
1978 1
1976 4
1975 4
1973 2
1972 2

Total 102
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APPENDIX 2-1

Gold and the Perverse Deflator Effect: An unresolved problem in
national accounting
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Introduction

One of the major concerns of economics is the measurement of changes in the levels of

economic welfarel of different groups in society. Assessing changes in the level of welfare

presupposes that the notions of 'output', 'value', 'income' and the like - the most basic

conceptual tools of economics - have been filled with content by theory. Unfortunately, this is

seldom easy to do. Changes in welfare may come about in several ways - the particular

concern here is with the relationship between the output produced (approximated in key sectors

in the national accounts by physical volumes) and the income generated by the sale of that

product. The former is conventionally referred to as Gross Domestic Product (GDP) at

constant prices, and the income to which that production gives rise, as real Gross Domestic

Income (GDI).2 The latter measures the" ...purchasing power of the total incomes generated

by domestic production" (UN, 1993, p404). Real incomes, for all their weaknesses, are the

most common measures of changes in the level of economic welfare. Real incomes are

affected, amongst other things, by trade. When the relative prices of g~ods which are

transported across international boundaries change, ie, when prices of exports (P) change

relative to those of imports (Pm)' so-called terms of trade effects result. Changes in the terms

of trade give rise to a trading gain (loss), which, if large enough, can cause "...a significant

divergence between the movements of GDP at constant prices and real GDI" (UN, 1993,

p404). The terms of trade effect has been estimated on occasion to be as large as five percent

of GNP in Japan, six percent of GNP in Italy and between one-half and the whole of GNP in

the extreme case of Saudi Arabia, depending on the method used to estimate this effect

(Gutmann, 1981, p433).

1 Welfare, in the narrowest sense in which economists use the concept, consists in the flow of goods and
services available for consumption in any particular period. Improvements in welfare can be had either by
redistribution or by increasing the size of that flow, or by different combinations of the two. National
accounts set out to capture some of the data required to assess welfare changes. Significantly, distributional
changes are ignored in conventional national accounting, because of the extreme difficulties of valuation
involved. The popularity of SAMs (Social Accounting Matrices) is evidence of growing concern over this
weakness. (See Pyatt, 1991). It is doubtful whether the latest revisions to the SNA (UN, 1993) meet the
concerns expressed by Pyatt (and others) - the chapter on SAMs (Ch XX) does not appear to offer much by
way of any detail.
These ~eficiencies persist despite the fact that the national accounts include a large number of different
econoIDIc measures - Copeman, for example, notes that 64 variants of the basic national or domestic product
estimates are conceivable, not to mention a similarly large range of income measures, all of which "...are
possibly useful in the right context" (1981, p3-1).

2 Recall here the distinction drawn attention to in Chapter 1-1 between magnitudes valued in constant prices
(volumes) and those valued in real terms (eg, incomes).
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The simplest terms of trade measure is known as the barter terms of trade - Px / Prn' Other

things being equal,3 one would expect an improvement (deterioration) in the barter terms of

trade (a rise (fall) in Px relative to Pm) to lead to an unambiguous welfare gain (loss). Other

things generally do not remain equal, however, and it is therefore not easy to gauge the

welfare effects of a change in the terms of trade accurately. Rather obviously, one would

expect volumes to be influenced by price changes, but unless elasticities and/or changes in the

relevant volumes of goods and services traded are known, the terms of trade effects are

difficult to unravel. Paradoxically, for some commodities, even when price and volume

changes are known with great precision, as is the case with gold, the terms of trade effects are

still difficult to estimate. The reasons for this are explained in this appendix. For much of the

time, the conventions adopted in lieu of a proper theoretical resolution of the problem of

valuing the trading gain (loss) appear to perform satisfactorily. Under certain conditions,

however, the practical efforts of the compilers of the national accounts are hindered in what

will be shown to be quite significant ways. In short, measuring the effects of changes in the_

terms of trade presents a problem of valuation for which no 'correct' solution has yet been

found, notwithstanding the attention lavished on it.

Such changes also have another effect - one of which economists have long been aware, and

yet one on which the literature is curiously silent. When an improvement in the terms of trade

occurs, ie, when Px rises relative to Prn' the 'real' value of x relative to m falls. This is because

the use of the now larger deflator on current price estimates of the value of exports makes the

constant price values of exports smaller than they would have been had the terms of trade not

improved. If volumes traded moved downwards in the correct proportion in response to such

price changes, real welfare levels would decline and the use of the now larger deflator would

be appropriate. But for goods for which demand is inelastic this need not happen. This will

give rise to a windfall gain which may be of long or short duration. While it lasted, which was

not very long, the gold price bonanza in South Africa had a substantial impact on wages and

investment. By contrast, before the collapse of OPEC, oil price hikes raised living standards

for a lengthy period of time and fuelled investment booms in several of the major oil­

producing countries.

When price change episodes of this type occur, it is a simple matter to show that a Perverse

Deflator Effect (PDE)4 as I have called it, will operate on the national accounts and cause them

3 Chi.ef among the things held equal are volumes of trade. Except for commodities like gold, demand is
unlikely not to respond to changes in price, certainly not in the medium-term. Volumes traded will then
depend on levels of international competition.

4 This concept and the e~pirical anal~sis OD. w~ch it is based was first presented to a meeting of the' Natal
branch of the Sou~h African EconolDlc Society ID May 1986. An unpublished paper (Meth, 1991b) contains
much of the matenal covered below.
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to understate real GDI quite significantly. The workings of the PDE can overwhelm the

adjustment made to national accounting estimates to accommodate changes in the terms of

trade. If the measures used to estimate the terms of trade effect were adequate, they should be

able to compensate for the PDE. It is, however, possible to show that for changes in the terms

of trade of a certain magnitude, the terms of trade adjustment is more than neutralised by the

PDE.

In South Africa it is possible to demonstrate that in certain years, even after the necessary

adjustments for terms of trade effects have been made, the PDE has affected the accuracy of

the estimates of the contribution of the mining sector to the total income measure. Effectively,

the PDE makes real gross national income (formerly, and misleadingly termed 'real gross

national product' in this country) smaller than what it would otherwise have been.

Inconsistencies in the South African national accounts that result from the operation of the.

PDE arise because of fluctuations in the price of gold, still the major export of the country.

The South African case, however, must surely be only one example, albeit an excellent one, of

what is a more general phenomenon. The investigation concentrates on the period when gold

price fluctuations were at their most extreme. As price volatility decreases, so the magnitude

of the PDE diminishes. Although some commentators predict a relatively stable price for gold

in the medium term, the level of global uncertainty is such that hard and fast statements about

its likely price in the future are not easy to make. The same probably applies to petroleum, a

non-renewable resource tied to a political powder-keg. 5

Apart from the intrinsic interest of the topic, therefore, a thorough examination of the problem

is of considerable importance in the field of national accounting. When a period of price

instability does occur, the unresolvable problems to which it gives rise can render the accounts

unfit for the uses to which economists and others habitually put them. By implication, the

national accounts of all economies which depend to a high degree on exports (and possibly,

imports) of one or two commodities will, on occasion, exhibit similar errors, ranging in

seriousness from gross instability to minor distortion. 6

5 F?r an. analysis of the relation~hip between oil and gold in the South African context, including a brief
diSCUSSion of the terms of trade Impact, see van der Merwe and Meijer (1990).

6 The lat~t SNA makes referenc~ to the pos~ibility of large trading gains or losses being experienced by
economies whose exports consist of "... pnmary products such as cocoa, sugar or oil, while its imports
consist mainly of manufactured products." (UN, 1993, p404)
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The terms of trade debate

Perhaps the most comprehensive analysis of the terms of trade effect in a national accounting

context is that which appears in Gutmann (1981). That article examined the development of the

techniques for the estimation of the effect in their historical setting. It looks in some detail at

attempts by economists over a 25-year period to grapple with the problems caused by terms of

trade effects. Consensus on the precise method by which these effects should be measured and

incorporated had not been reached - a non-trivial matter in certain cases.

The central problem to be discussed in this study, ie, the difficulties involved in the choice of

appropriate deflators for imports and exports, was more than merely hinted at in the Gutmann

paper, but the complications which these difficulties cause for the terms of trade/real income

debate were not addressed. Indeed, although the problem of the terms of trade effect has

generated a substantial literature, the phenomenon to be examined here appears so far to h*v~

escaped attention, even though it must have been encountered many times in the past. It is not

possible to wave a wand and solve the deflators problem - it is, however, possible at least to

become aware of the PDE and the circumstances in which it is likely to operate. That is the

limited aim of this appendix. 7

It is not necessary, for the purposes of this appendix, to conduct an exhaustive review of the

inconclusive debate over the problems ra,ised by changes in the terms of trade - the Gutmann

piece is a more than adequate review. Brief reference will be made instead to a few curiosities

that turned up during the course of a literature. These illustrate various aspects of the debate ­

amongst them the extreme difficulty of settling disputes about the nature of the impact on an

economy of changes in the terms of trade. Bhagwati and Johnson (1960), for example, appear

to have had the final word in a debate that commenced with an argument advanced by

Edgeworth in 1894 that welfare in an exporting country could decrease as a result of an

improvement in productivity in that country and a consequent fall in Px'

With the growing interest in national accounting in the period from World War 11 onwards, the

terms of trade question appears at regular intervals in the literature. An article by Dorrance

(1948/49) was one of the first to distinguish income from (net) barter terms of trade and to

show how these can differ. Dorrance I s treatment is interesting - he makes much of the

disequilibrium conditions of the time, arguing that concepts (and their corresponding statistical

7 Price indices are often identified by the letter P, followed by a subscript, eg, P . Gutmann makes little use
of thi~ con,:ention - be e~loys, say, px (p~ce index of exports) or pm (price in<fex of imports). For the sake
of umfofDllty, Gutmann s nomenclature Will be altered so that it conforms with that used throughout the
study.
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measures) developed in other, less interventionist times become inapplicable and that new

measures are called for. Noting that persistent trade imbalances called for new statistical

measures, he suggested the following procedure:

"What should be done is to calculate an index of the value (quantity multiplied by price) of exports and the
price of imports for any country whose foreign accounts are to be analysed. Then the export value index
should be divided by the import price index. The result would be an index which would reflect, for the
country concerned, changes in the volume of imports obtainable from its export income (i.e. changes in its
"real" export income, measured in import terms)." (1948/49, p52)

The expression for the terms of trade effect would thus take the form:

This apparently sensible suggestion was rejected by Stone in 1956, for reasons given below.In

1969, with the development debate beginning to warm up, especially that part of it conce~ed_

with relative changes in the terms of trade of developing as opposed to developed economies,

Wilson, Sinha and Castree extended the arguments presented by Dorrance, and performed an

extensive empirical investigation into the results of a large sample of both types of economy.

Drawing attention to the difference between barter terms of trade (B = P)Pm) and income

terms of trade (l = PiPm.Q), they show that B can deteriorate while jd improves. Income

terms of trade differ from barter terms in that, in principle, the former may rise for all

countries, whereas the latter clearly cannot. Table 1 (P819) in their article suggests that over

the period 1950-53 to 1962-65, the South African economy experienced a steady decline in the

barter terms of trade from 100 to 83,4 while the income terms of trade rose from 100 to

184,3. Since the income terms of trade measure the purchasing power of a country's exports in

terms of imports, this appears, at first sight, to represents a substantial welfare gain. To make

the welfare comparisons between countries more plausible, Wilson et al develop a third

measure - per capita income terms of trade. This they obtain by subtracting the population

growth rate from the percentage annual rate of change of the terms of trade. South Africa was

lumped in with the developed countries, and against Japan I s figure of 14,7 per cent for the

period, the local result was a paltry 0,9 per cent - similar to Jamaica in the developing country

list.

The deflators problem, of course had raised its head right from the start - it has long been

known that no solutions exist to several of the problems encountered in the field. A paper by

8 Problems with. nomenclatur~ arise due to t~e .absenc~ of general agreement on the symbols to be used to
represent the dIfferent magmtudes. In the oogmal artIcle referred to here, B is referred to as N, and J as [.
The changes are made because N is used below to represent the balance of trade X - M and [ is commonly
though not universally used to represent investment. "
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Stuvel on the valuation of non-commodity flows (correcting for changes in the purchasing

power of money) notes that:

.. As with so many problems in national accounting, this one can only be solved by introducing a
convention, for in the last resort the choice is an arbitrary one." (1959, p283)

Unlike Stone, however, this particular paper of Stuvel's shows no particular awareness of a

problem in the selection of deflators for X and M - he appears to move unproblematically from

current price (P275) to constant price magnitudes (p282). The true magnitude of what Stuvel

seems blithely to be ignoring will become clearer when we look at the Gutmann piece below.

Finally, a couple of references to work published after the Gutmann piece will be made - the

first of these is a paper by Bean (1985) which illustrates just how far theory is from coping

with the effects of a change in the terms of trade. In national accounting practice it is

conventional to consider only the income effect of changes in the terms of trade aFan.

aggregate level. As Bean points out, however, a change in the terms of trade:

"... alters the relation between the product wage, which is relevant to the firm's labour demand decision,
and the consumption wage, which is relevant to the.worker's labour supply decision. It will also induce a
wealth effect on labour supply... (p38).

Bean takes up the issues of changes in the terms of trade on both on employment and on the

trade balance. Noting that terms of trade effects can have an impact on output levels even

when labour markets dear, he remarks on the absence of any:

..... intertemporal model in which the distinction between temporary and permanent, and current and future,
terms of trade changes can be properly investigated... (P39)

Having made some attempt to fill the gap, he concludes that the integration of the dynamics of

changes in the labour supply and in capital formation" ...cou1d lead to extremely complicated

behaviour in the current account, eSPecially when both the terms of trade and the discount rate,

as will in general be the case." (p45)

Finally, the problem of adjusting productivity and output indices in the face of changes in the

terms of trade is addressed by Diewert and Morrison (1986). They criticise the work of a

string of authors who have considered the terms of trade adjustment issue using models that

look at single consumers or by using community utility functions (p659). Their approach, by

contrast, starts in production, building on the authoritative work done by Diewert and his co-

workers Caves and Christensen (1982a; 1982b).9 Their approach is complex, and they do not

9 There is a partial review of debate on one aspect of the index number problem by Samuelson (1984) which
traces the dev~l~pment in his own thinking under criticism from Keren and Weinblatt (1984) and Swamy
(1984): In thiS lI~terchange, Samuelson's graciousness in changing his views, as well as his generous
evaluation of the lIDnortance of f)".U1Prt'" ",n~L- n_ ~•• l_.' · . . - -
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present any results, although they have done some empirical work on Japan and the US

(Morrison and Diewert, 1985). If an enterprise such as they have undertaken were to be

considered for South Africa, it would seem that a great deal of work has yet to be done ­

estimating production functions on the basis of the existing dataset is unlikely to yield

particularly trustworthy results at present.

With that, we return to the Gutmann paper, where it will be seen that the debate over terms of

trade effects is divided into three stages or approaches in each of which an attempt is made to

see how changes in the terms of trade affect the "... amount of resources which an economy

has at its disposal to satisfy its needs" (1981, p433). The first of these, in the period

immediately after World War 11, attempted to attribute" ...part of the changes in the balance of

trade specifically to the change in the relative prices of imports and exports" (1981, p433). In

practice, this entailed relating current values of any commodity flow to base values, a

multiplicative process which ran into extreme complications when attempts were made to shpw.

estimate the share of each component of change in observed totals (1981, pp434-435). The

second phase of the debate was characterised by an attempt to "defin[e] a measure of "real

national income" (real GDP measured in terms of purchasing power), in a different way from

the normal measure of real GDP, and attribut[e] the difference to the "terms of trade effect" "

(p433).

Before proceeding with the summary of the debate,a digression on the nature of the precise

relationship between real income and constant price GDP will be made. This relationship is

spelled out in the latest SNA - the relevant section is reproduced below partly because

reference will be made later to some (terminological?) confusion on the part of the SARB, and

partly because it is useful to be clear on exactly what the content is of the various magnitudes

under discussion. Past discussions have been marked by an absence of uniformity in the names

of the different magnitudes concerned. The latest SNA is a model of clarity on the matter, and

everything pertaining to the substance of the problem discussed here, except, of course, its

solution (and any reference to the PDE)!,may be found in the space of two pages (UN, 1993,

pp404-405). Assuming for a moment that a satisfactory method of valuing the trading gain

(loss) exists, then:

(a) Gross domestic product at constant prices: i.e., GDP in the current year valued
at the prices, or price level, of the base year obtained by extrapolating (Le.,
multiplying) the value of GDP in the base year by the volume index for GDP,
whether a fixed weight or a chain index;

plus the trading gain resulting from changes in the terms of trade:



(b)

plus

minus

(c)

plus

minus

(d)

minus

(e)
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equals: real gross domestic income;

real primary incomes receivable from abroad

real primary incomes payable abroad;

equals: real gross national income;

real current transfers receivable from abroad

real current transfers payable abroad

equals: real gross national disposable income;

consumption of fixed capital at constant prices;

equals: real net national disposable income. (UN, 1993, p405)

One difficulty is to find a satisfactory way of measuring the trading gain. Another is to find a
suitable deflator for the income flows and transfers listed above. Commenting many years ago

on one aspect of this problem, the valuation of factor earnings on assets owned abroad, the

authors of a guide to the British national accounts state that:

"It is impossible to make direct estimates of income from abroad at constant prices consistent with other
items of national expenditure, without knowing how that income was spent." (Maurice et al, 1968, p468).

On the convention of revaluing net property or factor income from abroad by means of the

implicit import deflator, Maurice et al note that no attempt is made to revalue separately,

property income paid abroad, as opposed to property income received from abroad. In South

Africa, net factor payments have hithertofore always been a negative item in the national

accounts, ie, we pay more abroad than is paid to us. This seems unlikely to change in the

foreseeable future. The problem in valuing or deflating these payments would thus be to guess

what the income would have been spent on had it not been necessary to send it abroad to

foreigners, clearly a difficult task. 10 Since the nominal value of net factor payments abroad in

South Africa in 1992 was R9 145 million when GDP was R295 614 million (SARB Quanerly

Bulletin, June 1993, pS-89) slightly over three per cent, an error in the choice of deflator may

not be trivial. 11 The way in which the latest SNA deals with this problem is to suggest that:

"... the purchasing power of these flows [primary incomes and current transfers received from abroad and
paid to abroad (sic)] be expressed in terms of a broadly based numeraire, namely the set of goods and
services that make up gross domestic final expenditure. In other words, primary incomes and current
transfers should both be deflated by a price index for gross domestic fmal expenditure." (UN, 1993, p405)

10 On this, see Stadler (1973, p263).
11 The corresponding figures in 1984 were R4 079 million and RI04 765 million, ie, just under four percent.

SARB Quarterly Bulletin, Sept 1985, ps-n.. .



408

So much for income flows and transfers. The far more intractable problem is that of measuring

the trading gain (loss) - a matter to which we return by rejoining Gutmann at the point where

we left off above. The attempt to distinguish real income from constant price GDP was part of

the broader debate on the problems raised by the question of the proper way to deflate national

accounting aggregates - a debate in which two sides vied for supremacy, and which led

ultimately to the adoption of the so-called Geary method. This approach, still used today,

derives constant price total GDP by deflating each component by its own price index. The

purchasing power concept promoted by the losing side in the debate survives in the form of a

measure of real national income "...embodying a purchasing power concept" (p436).

Calling the difference between real national income and constant price GDP the "...effects of

terms of trade on real national income", the first widely-accepted measure of this took the

form:

T = (X - M) / Pm - (X / Px - M / Pm) (1)

where:

X = exports at current prices

M = imports at current prices

Px = the price index for exports

Pm = the price index for imports

After cancelling out the common components, C, I and G, the left hand term represents real

national income and the right hand, GDP in constant prices: This is referred to by Gutmann as

the Stuvel or OEEC measure (1981, p436 and 445).

With the exception of the deflator for the term (X - M), this expression is identical to that

appearing in the latest SNA (UN, 1993, p404). Here the effects of the terms of trade, or

trading gain as it is now referred to is given by:

T = (X - M) / P - (X / Px - M / Pm) (2)

where:

P = a price index based on some selected numeraire (UN, 1993, p404)

With a little manipulation, this is transformed into:
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T = x(P
x

I P - 1) + m(l - Pm I P)12 (3)

where:

x = export proceeds divided by their own price deflator (Px)

m = import proceeds divided by their own price deflator (Pm)

P = some other general deflator

This is the standard expression underlying all of the measures of the trading gain reviewed by

Gutmann. The differences between the five formulae he considers (some with several variants)

may all be shown to reduce to differences in the way in which the deflator P is estimated.

The third stage of the debate constituted an attempt to:

"integrat[e] these measures (real national income, real GDP, effects of terms of trade) into a consis~nt

system of national accounts in real terms. " (p433)

This saw a proliferation of measures, each justified by appeal to its ability to represent the

reality of the transactions involved (Gutmann, 1981, pp438-443). The details are of no concern

here - suffice it to note that one of these enterprises yielded the compromise deflator proposed

by the latest SNA. This was suggested by Geary in 1961, to overcome an objection to an

earlier approach put forward by Geary and Burge (Gutmann, 1981, p443). As will be

demonstrated below, neither the Geary and Burge approach, nor any of the others presented in

the Gutmann paper, can cope with PDE.

To show how expression (3) is derived, Gutmann's presentation of one of the more common

approaches to the problem, that of Geary and Burge, is summarised below. These authors

begin with a It ••• highly consolidated system of five accounts" - all in current price terms:

Production account:

Y=O=C+K+X-M

Income and outlay accounts:

S= Y-C=K+X-M

Accumulation account:

S=K+N

12 !he ~omenclatureused by Gutmann has been altered slightly to make it consistent with that adopted for use
10 this study. .
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External account:

X-M= N

where Y is income, 0 is output, C consumption, S saving, X and M are respectively exports

and imports. Net transfers and factor income from abroad are ignored for simplicity. On the

basis of the argument that a constant price series, if conceivable, "... should bear a close

formal resemblance to the current price series" - a claim grounded in the fact that in base

years, the series are identical, the following constant price system results:

p=c+k+x-m

y=o+T

x-m+T=n

c+s=y

k+n=s

Each of the constant price magnitudes represented by a lower case letter is obtained by

dividing by the appropriate deflator, eg, c = C / Pc' k = K / Pk , etc. The constant price

account x - m = n is, however, unacceptable because a current price surplus (deficit) can be

turned into a constant price deficit (surplus) through differential movements in the export and

import price indexes Px and Prn' ie, Po could become negative. To resolve this problem, it was

argued" ... that N should be deflated separately, and that T, the "trading gain" should be

introduced as a balancing item in the external account" ie:

x-m+T=n

T = n - x + m = (X - M)/P - (X / Px + M / Prn)

The remaining problem is to select the appropriate deflator P. Geary and Burge's approach

was to argue that if N > 0 (ie, a trading surplus), then N should be treated as part of exports

and be deflated by Px' because it "... represents a fraction of exports not utilized to pay for
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imports". For N < 0, the deflator is Pm because N is part of imports. If those deflators are

inserted into the general expression for the terms of trade effect, then, for a surplus:

and, for a deficit:

Depending on the deflator chosen, the expression obviously undergoes change. Tables I and 2

from Gutmann t s article have been reproduced below to show the deflators chosen by different

workers in this area and the resulting expressions for the terms of trade effect. The tables have

been renumbered Tables A2-1.1 and A2-1. 2 to keep the numbering consistent. From Table

A2-1.2 it may be seen that inserting the seven different deflators into the basic express~oI1

generates five different series, each representing T, the terms of trade effect.

Table A2-1.1 Various Deflators Chosen by Different Authors

Surplus

Geary I, Nicholson, Stuvel (OEEC) and SNA 1

Geary and Burge

Deficit

Geary 2

Stuvel (at market prices)

SNA2'

Courbis and Kurabayashi

Ih(Px + Pm) Ih(Px + Pm)

Ps = (C + K + X - M)/(c + k + X - m)

Pn = (C + K)/(c + k)

Pc = (X + M)/(x + m)

Godley and Cripps Pg = (C + 1 + X - M)/(c + k + x - m) at factor cost

Source: Reproduced (with minor modifications) from Gutmann, 1981, Table 2, p445.
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Table A2-1.2 Terms of Trade Effects Generated by Various Deflators

T = x(P/P - 1) + m(I - PmlP)

Geary 1, Nicholson, Stuvel(OEEC) and SNA I

Geary and Burge

Geary 2

Courbis and Kurabayashi

Stuvel, Godley and Cripps, SNA 2

x(P/Pm-I)

m(1 - P IP ) for a surplus, x(P IP - 1) for a deficitm x x m

x[(Px - Pm)/(Px + Pm)] + m[(Px - Pm)/(Px + Pm)]

Mx(P IP - 1)/(X + M) - Xm(P IP -1)/(X + M)x m m x. .)x(P/P - I) + m(I - PmlP

Source:
Note:

Reproduced from Gutmann, 1981, Table 2, p445. .
In the article from which this table is reproduced, a typographical error has resulted in the terms
inside the brackets for a surplus and deficit respectively for the Geary and Burge formulae being
transposed. This has obvious and rather unfortunate consequences for attempts to apply the
formulae to national accounting data.
The deflator p. is chosen from Table 1 in Gutmann, 1981

The criteria outlined by Gutmann for choosing between the different measures of the terms· of

trade effect are given below, as is as an application of six of these methods to the South

African data. Before turning to those issues however, it is necessary first to attempt to discover

the method used to estimate this effect in South Africa.

Estimating the terms of trade effect

Although matters have changed somewhat with the publication of a 30-page introduction to the

latest version of the national accounts (1991) - a big improvement on the seven pages offered

in the previous set (National Accounts, 1981), one still has to search to find explanations of

some of the fairly simple relationships between the variables in the South African national

accounts. In the case below, the search is not successful. The ease with which the necessary

information can be obtained from published sources in countries like Britain contrasts strongly
with this.

Details of the approach used to estimate the terms of trade effect in Britain appear in an article

by Hibbert (1975). The magnitude of the effects is given each year in the Blue Books. In that

country, it has been the practice since 1975 to publish a series showing the magnitude of

adjustments to be made to constant price GDP to obtain a measure of what their national

accounting statisticians term the Real National Disposable Income (RNDI). They may be seen

to be the same as those reproduced above from the latest SNA. In short, the RNDI takes into
account:
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(i) terms of trade effect on domestic product;
(ii) net property income from abroad and
(iii) net current transfers abroad. 13

There is no comparable official guide to the process of estimating the terms of trade effect in

South Africa. The only published details are to be found in Stadler's, unfortunately, dated

work (1973). Here the terms of trade effect R (ruilvoetaansuiwering) for a surplus is given as:

and for a deficit:

Stadler uses uppercase symbols but these apparently have the same meaning as Gutmarin's

lower case symbols. Until the publication of the 1991 National Accounts, neither the 1971, nor

the 1976, nor the 1981 presentations of the South African national accounts gave any clue as to

the manner of incorporation of a terms of trade effect into the accounts, nor indeed, does

Stadler, although as noted above, he does discuss methods used to value this effect in constant

prices (1973, p265). One could, however, infer the method from the following statement

extracted from a South African Reserve Bank Quarterly Bulletin:

"Reflecting mainly the sharp increase in the price of gold, the terms of trade improved again in the third
quarter of 1980. Consequently the real gross national product increased at a notably higher rate than the
gross domestic product" (Emphasis in origina1)14

There is something distinctly odd about the terminology used here. GNP is defined

conventionally as the value of GDP plus net factor earnings from abroad. In the British

national accounts this identity is maintained for the data in current and in constant prices15 - in

South Africa it is not. It seems from the quotation above that GNP in constant prices in South

Africa is equal to GDP plus net factor earnings from abroad, plus the terms of trad~ effect. 16

13 See for example, Blue Book, 1982, pl04.
14 SARB Quarterly Bulletin, December 1980, p7. This does not persist for very long - six months later the

SARB reports that:
"Mainly as a result of the sharp decline in the price of gold, South Africa's terms of trade deteriorated
considerably in the first quarter. This caused the real gross national product to show an actual decline from
the level of the fourth quarter of last year. " (Quarterly Bulletin, June 1981, p6)

15 See for example Blue Book, 1982, Tables 1.1 and 2.1.
16 A minor quibble about the South African accounts is the fact that GNP is given in constant prices at market

prices only. This has the effect of incorporating changes in indirect taxes and subsidies into the GNP series.
During a period when these alter substantially, this can produce misleading results. In Britain for example,
between 1960-80, real GNP at market prices grew at about 2,3 percent per annum, whereas the
corresponding figure for GNP at factor cost was about 2,0 percent. See Blue Book, 1982, Table 2.1
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Paragraph 4.8 of the 1968 SNA makes it quite clear that the identity of composition between

the current and constant price values of GNP was meant to be maintained. The deflation

process recommended there makes no mention whatsoever of terms of trade effects - the

components deflated are the standard items of final expenditure (UN, 1968, p53). It does not

seem unreasonable to insist that current price and constant price magnitudes should be built up

from the same elements.

Assuming that net transfers abroad were also included in the South·African constant price GNP

series, it would then appear that what the British national accountants call Real National

Disposable Income (RNDI) was called Real Gross National Product (RGNP) in South Africa.

This is more than just a mere terminological quibble - this confusion between product and

income (which can be traced back to the absence of an agreed value theory in economics) goes

to the heart of the dispute between myself and the authorities over the value of output and

income. The bones of that dispute may be chewed over at the end of this appendix, ~nq

examined as well in their full polemical splendour in Appendices 1-1, 1-2 and 1-3 - the Fosatu

Challenge and the responses to it by the SARB and the NPI.

Most interestingly, the confusion appears to persist to this day. In the 1991 National Accounts,

'Gross National Product' is defined thus:

"The gross national product is a measure of income accruing as factor income to residents and is estimated
at current and constant prices.

The gross national product at current prices is calculated as the gross domestic product at market prices less­
net distributed factor incomes to the rest of the world, in the form of net remuneration of employees and
net other factor payments.

The real gross product is calculated by: (a) subtracting from the real gross domestic prOduct the net factor
payments (i.e. remuneration of employees and receipts on capital investments) to the rest of the world, at
constant prices; and (b) adding trading "gains or losses" which occur when there is a change in the so­
called terms oftrade. " (1991, p13) (Emphasis in origina1)17

As will be recalled from the discussion above, the latest SNA calls this magnitude 'real gross

national income' - all in all, to talk of national income seems more sensible than the South

African practice because it does not violate the commonsense principle that in making the

awkward crossover from a measure of product to a measure of income, the label of the

concept concerned should specifically admit of the possibility of changes through variations in

relative price levels. The terminology used in the SNA and in the British national accounts, by

virtue of the reference to real income rather than to 'real' product, meets this condition.

17 Similar terminology to that discussed here is employed in recent SARB Quarterly Bulletins - see June 1993,
pS-89.



415

Using published data and a method similar to that spelled out in Stadler (1973, pp264-266), an

attempt has been made to estimate the values of the terms of trade effect and the value of net

payments to foreign factors in constant prices. This was done to check the inferred method of

obtaining Real 'GNP' from constant price GDP and the other relevant data. The results are

presented in Table A2-1.3.

Table A2-1.3 The terms of trade effect and the value of net factor payments to the rest of the
world, 1960-80

Year NFP+ToTl NFP+ToT2 NFP ToT

1960 1348 1 231 685 545
1961 1383 1270 776 494
1962 1419 1280 708 572
1963 1572* 1394 687 707
1964 1 770 1616 788 827

1965 2033* 2432 683 1748
1966 2184* 1905 909 996 -
1967 2157 2010 941 1068
1968 2045 1 867 1044 843
1969 2188 2136 1 173 963

1970 2556* 2953 1031 1922
1971 2442* 2805 • 988 1 816
1972 2153 2045 1 168 876
1973 926 893 1084 +192
1974 252 346 1 115 +768
1975 1220 1220 1220 0
1976 1585* 2076 1 162 914
1977 1 897 1802 1309 493
1978 1645 1622 1260 362
1979 1239 1233 1095 137
1980 398 342 1022 +680

1 2 3 4

Key:

Notes:

Column 1 NFP+ToTl = GDP - GNP
Column 2 NFP+ToT2 = Column 3 + Column 4
Column 3 NFP = Net factor payments in current prices. Table 1 National Accounts (1981),
deflated as per Stadler's method (Stadler, 1973, p263)
Column 4 ToT = Terms of trade effect estimated by the Geary and Burge method (Gutmann,
1981, p445)
GDP (at market prices) is taken from Table 7, National Accounts (1981), and GNP (at market
prices) is from Table 1 National Accounts (1981).
All estimates are R millions in constant 1975 prices, and all the values appearing in this table,
with the exception of the zero in 1975, the two positive results directly above it in Column 4,
and the 680 for 1980, are NEGATIVE (as one would expect) .

. The actual excess of GDP over GNP as estimated in the National Accounts is given in Column

1 (labelled NFP+ToTl) and the excess estimated by the inferred method in Column 2

(labelled NFP+ToT2). The two components of NFP+ToTl, namely estimated real payments

to factors abroad - NFP, and the estimated terms of trade effect - ToT, are given in Columns 3

and 4 respectively. The formula applied to the South African data in Table A2-1. 3 to generate
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the series ToT is that developed by Geary and Burge (given in Table A2-1. 2 above).

Deviations of NFP+ToTI from NFP+ToT2 in absolute terms are small for all except six

observations (these are marked with an asterisk in the table).

The inferred method of estimating 'Real Gross National Product' (Real Gross National

Income) appears to be correct, these deviations notwithstanding. For the meanwhile, no

attempt will be made to explain them - for the purposes of the exercise to follow, the values of

ToT, the terms of trade effect, need not be too accurate. The reasons for this will become clear

as the analysis proceeds.

Choosing between formulae

Addressing the question of choice of the proper method of estimating the terms of trade effect

Gutmann spells out the practical criteria for choosing a 'suitable' measure for measuring the

terms of trade effect. The criteria are as follows:

(a) the effects should be nil when export and import prices are equal;
(b) the effects should be symmetrical in the two-country case: if one considers two countries

trading exclusively with each other, the effects from changes in terms of country one vis­
a-vis country two should be the opposite of the effects from changes in terms of trade of
country two vis-a-vis country one;

(c) the measure should be capable of meaningful economic interpretation;
(d) the measure should be based on statistics which are presently available in a standardized

form for most countries. (1981, p446)

The various measures have been classified in this table according to the above criteria. These

are reproduced below in Table A2-1.4. Using these criteria, one can evaluate formulae

presented in Table A2-1. 1 above.

Table A2-1.4 Assessement of formulae on different criteria

(a) (b) (c) (d)

Geary 1, Nicholson ** * **
Geary and Burge ** * * **
Stuvel * **
Godley and Cripps * **
Geary 2 ** * * **
Cotirbis, Kurabayashi ** * * *
SNA2 ** * **

Key:

Source:

** Verified criteria.
* Approximately verified criteria.
Reproduced from Gutmann, 1981, Table 3, p446.
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From this table it will be observed that only three of the expressions meet all four criteria,

namely Geary and Burge, Geary 2, and Courbis and Kurabayashi. Gutmann observes after

examining the methods available for estimating this effect, that when it comes to making a

"Proper Choice":

"It. .. is difficult to put an end to the 25-year-old debate on this matter. It also seems clear," the author
continued, "that both measures of real national income and measures of the effects of terms of trade on real
national income can only be conventional." (1981, p446)

There is discussion in Gutmann as well as in Hibbert (1975) on the relative merits of the

different measures, but that discussion will not be reviewed here - all that it is necessary to

establish is that:

(a) there are several different ways to estimate the terms of trade effect, not one of which
may pedantically be called 'correct'; and

(b) the range of values produced by the different methods of estimation is such that mosf of
the observed differences between NFP+ToT1 and NFP+ToT2 in Table A2-1.3 becomes

. inconsequential.

Applying these different methods to the data for the OECD countries, Gutmann concluded that

the results did not differ significantly from each other (1981, p433). He does note however,

that the results of using different methods may be different in countries such as Saudi Arabia

"... whose trade and GNP are dominated by the output of a single commodity", ie, a

characteristic shared to a less extreme extent by the economy of South Africa. This suspicion

was confirmed by the fmdings of another piece of research which argued that when different

methods of estimating the terms of trade effect were applied to the data of a number of

developing countries and oil economies, "... substantial differences were observed" (Summers

and Heston, 1984, p214n).

In Table A2-1.5 six of the expressions in Table A2-1.1 have been applied to the South African

data to gauge the impact of the choice of one or other of these methods of estimating this
effect. IS

Column 7 gives the range or difference between the highest and lowest estimates of the terms

of trade in absolute terms and Column 8 expresses this as a percentage of GDP. This range is

18 Moll has also estimated the size of the terms of trade effect using an array of different deflators. With the
exception of the Nicholson (P ), the deflators that he used differ from those estimated here. He notes that
th: res~lts produced using th~se deflators differed very little from each other, so he used one set (the
TomqUlst) to represent the lot. (1990, pp44-46). Although the results presented above in Table A2-1.5
generally have the same sign as Moll's figures. they differ somewhat in magnitude. The range is also much
l~rger than that reported by Moll. For the purposes of the argument presented here, the reasons for these
differences are not worthwhile pursuing.
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from 0,4 per cent (it must obviously be zero in the base year) to 3,7 per cent, a fairly hefty

proportion of total GDP. In Column 9, the absolute values of the differences between

NFP+ToTl and NFP+ToT2 from Table A2-1.3 are presented.

Table A2-1.5 A comparison of six different methods of estimating the size of the terms of trade
effect, 1960-80

Range NFP + ToT!
Year 1 2 3 4 5 6 Range As % minus

GDP NFP+ToT2

1960 813 546 746 731 790 824 279 2.2 117
1961 849 494 737 704 822 890 396 3.0 113
1962 1034 572 892 846 1002 1090 518 3.7 139
1963 1 118 707 1015 989 1 105 1 172 465 3.1 178
1964 1 141 827 1092 1083 1 143 1 178 350 2.1 154

1965 1 348 1748 1 355 1 356 1 349 1344 404 2.3 399
1966 1494 996 1416 1 398 1488 1536 540 3.0 27~

1967 1430 1068 1401 1397 1437 1459 391 2.0 147,
1968 1 180 843 1 105 1091 1240 1 316 473 2.3 158
1969 1221 963 1 197 . 1 194 1241 1264 301 1.4 52

1970 1513 1922 1611 1617 1438 1353 484 2.2 397
1971 1456 1817 1582 1585 1 328 1209 608 2.6 363
1972 1 154 876 1095 1086 1221 1285 408 1.7 108
1973 +214 +192 +200 +199 +91 +36 178 0.7 33
1974 +858 +768 +870 +869 +872 +874 105 0.4 94

1975 0 0 0 0 0 0 0 0.0 0
1976 818 914 834 835 839 842 80 0.3 491
1977 663 494 602 593 558 539 169 0.6 95
1978 504 362 446 436 309 231 273 0.9 23
1979 197 137 169 164 +159 +374 572 1.9 6

1980 +810 +680 +712 +704 + 1 137 + 1451 771 2.4 56

1 2 3 4 5 6 7 8 9

Note: All estimates of the terms of trade effect are R millions in constant 1975 prices, and all values of
the terms oftrade effects in Columns 1 to 6 are NEGATIVE with the exception of the 1975
values (zero) and those marked with a positive sign.
These terms of trade effects are estimated using the formulae given in Gutmann (1981, p445).
(See Tables A2-1.2 above). The methods presented are:
Column 1 Geary 1, Nicholson, Stuvel and SNA 1
Column 2 Geary and Burge
Column 3 Geary 2
Column 4 Courbis/Kurabayashi
Column 5 Stuvel
Column 6 SNA 2 (using market prices)
Range = Highest - Lowest Absolute Values

Source: Estimated from the data in SARB National Accounts (1981).

As may be seen, in almost every case, the absolute size of the range of values produced using

the different formulae exceeds these differences on all but two occasions, in most cases quite

handsomely. That conclusion holds for the most part, even when the one of the three preferred

formulae are used. On these grounds, further investigation of the reasons for the divergences

between the two estimates of NFP+ToT is held to be unnecessary.
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As to the estimates of the terms of trade effects or trading gains (losses), it will be noted that

the Geary and Burge expression (Column 2) produces in general the smallest effect, although

there are some years when this is not true eg, 1970 and 1971. The SNA2 formula (Column 6)

in general produces the largest absolute values. The South African national accounting

statisticians may therefore be underestimating the effect for both deteriorations and

improvements in the terms of trade. Economic theory does not provide a basis for selecting the

'correct' method of estimating the terms of trade effect, a fact remarked upon by Hibbert

(1975) and by Gutmann (1981). The British National accounting statisticians appear to favour

the Nicholson approach (Hibbert, 1975) in which the proceeds of exports and other net income

from abroad is revalued in terms of its import equivalent. This is similar to the SNA1

approach used in Column 1 of Table A2-1.5. According to Stadler, who also comments on the

absence of unanimity in this matter, the procedure adopted in South Africa is 'conservative'.

This is done in order to avoid the inclusion of unrealised gains, which may later be reduced ~by­

subsequent changes in the'export/import price relation (1973, p266). Quite apart from the

array of possible methods available to measure the terms of trade effect and the difficulties

involved in making this selection, there exists a series of difficulties generally considered

under the rubric of the 'index number problem'. Gutmann discusses some of these difficulties

and makes brief reference to the literature. Here are the problems which he refers briefly in

the closing paragraph of his article:

(i) Terms of trade effects are calculated with respect to a particular base year. Not only does
the level of the effect change when this is changed, the sign may do so as well when­
another base year is used.

(ii) Gutmann points out that" ...different external trade price concepts (Laspeyres, Paasche)
as well as different measures (unit value, price) may generate very different price
indices" .

(iii) He also refers to the finding that" ...different categories of price indices for exports and
imports (Paasche, Laspeyres, unit value) may produce greater difference on the effects
from terms of trade than the alternative general deflators." (Gutmann, 1981, p447)

Having established that estimates of the terms of trade can only comply with convention and

can never be 'correct' in any absolute sense, the next step is to examine some of the problems

that arise when these 'effects' are incorporated into the national accounts.

On the joys that only improvements in the terms of trade can bring

Widespread recognition of the fact of divergence of constant price GDP from real income has

been demonstrated in the previous sections, with the terms of trade effect acting as the bridge
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as it were, linking one concept to the other. It will now be shown that the conventional choice

of deflators for exports and imports reduces the size of the estimates of constant price output

when there is an improvement in the terms of trade and has the opposite effect when there is a

deterioration.

This Perverse Deflator Effect (PDE) tends to work .in the opposite direction to the terms of

trade effect. Depending on the extent of the improvement or deterioration in the terms of

trade, and the pre-existing level of the terms of trade, the PDE may outweigh completely the

terms of trade effect. In other words, not only does real output fall when the terms of trade

improve, real income may also be lower than what it would have been had the terms of trade

improvement not occurred.

The approach adopted in this section is to take a period in which the terms of trade improve

substantially, viz, 1979-80, and demonstrate that net factor payments to foreigners represented

a declining proportion of GDP (and of factor incomes in Mining). On this basis, it is argued

that GDP is an appropriate proxy measure for national welfare in the period, ie, payments to

foreign factors becomes a smaller proportion of gross product, therefore nationals experience

an income improvement. It is shown then that constant price (real) GDP as estimated by the

national accountants is lower than it would have been if the terms of trade improvement had

not occurred and that the terms of trade effect is completely swamped by the PDE (Perverse

Deflator Effect).

After demonstrating that the same perverse effect is present in the British National Accounts,

the circumstances under which this occurs are explored by reference to the South Africa

experience from 1964-80.

GDP vs GNP as a measure of national economic welfare

In Table. A2-1. 6 is presented a summary of South Africa I s external trade results for the years

1979 and 1980. It will be observed from this table that there is:

(a) relative constancy in the volume of South African goods exports;
(b) a large increase in the volume of imports;
(c) ~ positiv.e ?alance of trade which grows in nominal terms over the period despite the

Increase In Imports;
(d) a deterioration in the terms of trade of exports excluding gold;
(e) a large improvement in the terms of trade including gold.
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Table A2-1.6 Exports, imports and the terms of trade, South Africa 1979 and 1980

Exports < --------Exports-------- > < -------Imports------- >
Excl. Gold Including Gold Terms of Trade Balance
Index of Index of Value Index of Value Excl. Incl. of

Year Vol. Price Vol. Price (Current Rm) Vol. Price (Current Rm) Gold Gold Trade

1979 133,2 166,0 121,6 186,1 16724 76,9 190,3 11 878 87,2 97,8 +4846
1980 135,0 184,5 120,5 249,5 22219 91,2 229,0 16959 80,6 109,0 +5260

Source: SARB Quanerly Bulletin, March 1983, pS-72 and pS-85.

With exception of the slightly increased volume of non-gold exports, coupled with a

deterioration in terms of trade for these items, the results presented point to an unambiguous

welfare improvement to South Africa. It was argued above that adding the terms of trade

effects to GDP in constant prices to obtain real 'GNP' (real income), as recommended by the

international authorities in this matter, produces perverse results. Justifying the use of GDP as

a measure of welfare may be done by reference to the changes in net factor payments~to

foreigners (by definition, the difference between GNP and GDP at least at current prices) in

1979 and 1980. In Table A2-1.7 net factor payments to foreigners are expressed first as a

proportion of GDP and then of mining output, both in current prices.

Table A2-1 .7 Net Factor Payments to Foreigners in Relation to GDP and Mining Output 1979 and
1980

GDP Mining Output Net Factor Paymts Col.3/ Col.3/
Year Current Rm Current Rm Current Rm Col.l(%) Co1.2(%)

1979 47656 8088 2039 4,3 25,2
1980 61834 12805 2555 4,1 20,0

1 2 3 4 5

Source: SARB Quanerly Bulletin, March 1983, pS-83 and pS-84.
Note: Gross Domestic Product is at market prices and the value of Mining output is at factor cost.

Subsidies and indirect taxes are probably of less relevance in Mining than in certain other sectors
of the economy.

These payments fell from 4,3 percent to 4,1 percent of GDP and from 25,2 percent to 20,0

percent of mining output. From the proportional declines in the burden which net factor

payments represent, in relation to both GDP and the value of mining output, it is clear that the

welfare of South African nationals has not deteriorated over the period as a result of changes in

the level of net factor payments abroad. It is, therefore, possible to use GDP as an indicator of

welfare, safe in the knowledge that an increase in this magnitude over the period will

understate the welfare improvement in South Africa.
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Before proceeding, a word on the concept, terms of trade. Following standard practice19 this is

obtained by dividing the index of export prices by the index of import prices. Where this is not

given in the published SARB material, it may be inferred by dividing constant price estimates

of X (exports) and M (imports) by their current price counterparts in the estimates of

expenditure on the GDP. The indices thus produced differ on occasion from those published

by the CSS,20 but these differences are not of any interest to us here. From Table A2-1.8 it

may be seen that if South Africa's terms of trade (including gold) had been the same in 1980

as what they were in 1979, then the export price would have been 224 (229,0 x 0,978). This

revised deflator has been used to derive 'corrected' values of GDP at market prices at constant

prices and these values are shown in Column 3 of Table A2-1. 8, ie, values without

improvement in the terms of trade.

Table A2-1.8 Corrected GDP with and without improvements in the terms of trade, South Africa,
1980 :

National Accounting Magnitude (Rm)
In Constant 1975 Prices

Exports
With Im- Without Im- deflated by

provement provement P and
In current in terms in terms and Tmports

prices (R m) of trade of trade deflated by Px

Exports 22096 8837 9864 9647
Imports 17005 7424 7424 6801
GDE 57126 31012 31012 31012
GDP(I) 62217 32425 33452 33858

2 3 4

Source: National Accounts (1981), Tables 5 and 7.
Notes: GDP at market prices = GDE + X - M

Values of exports and imports 'with improvements' are the values given in the National
Accounts (1981), Table 7.
Values 'without improvements' are obtained by deflating imports by their actual price index, ie,
229,05 and exports by the deflator which would have obtained if the terms of trade had
remained at 0,978 as in 1979, instead of rising to 1,092. The export deflator therefore equals
224,01.
Exports in Column 4 are deflated by the actual price index of imports P ,ie, 229,05 and
imports by the actual price index of exports P , ie, 250,04. Implicit detfitors (price indices)
were estimated by dividing the current price vilues of imports and exports by the corresponding
constant values. Data from the National Accounts have been used here in preference to that from
the SARB Quarterly Bulletin used in Tables AZ-l.7 and AZ-1.6 above, to permit comparability
with Table A2-1. 3.

The values used in Column 4 will be referred to further below - the immediate concern is with

the values in Column 2 and 3. From this table it may be seen that an improvement in the terms

19 See, for example SARB Quarterly Bulletin, September 1985, pS-66.
20 See, for example, South African Statistics 1982, p16.5.
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of trade leads to the GDP, which has been argued above to be an appropriate measure of

welfare, becoming smaller than what it would have been had such an improvement not

occurred. This is the effect which has been labelled the PDE.

Revealing the results of the improvement in the terms of trade which took place over the

period 1979-80 may be done by showing what would have happened had the improvement not

taken place. The revised price index or deflator of 224 (1975 = 1(0) used in Table A2-1. 8

results in an estimate of GDP 3,2 percent higher than the official value of R32 425 million. By

subtracting the actual SARB estimate of GDP at market prices (R32 425 million) from the

estimate of what GDP would have been had the terms of trade improvement not improved

(R33 452 million), it may be seen that the choice of deflators pushes GDP down by RI 027

million.

This amount swamps completely the R680 million (ToT for the year 1980 in Table A2-1P).

added on to the SARB I s GDP estimate to give their Real Gross National Product estimate.

Only the Stuvel and the SNA2 approaches in Table A2-1.5 produce terms of trade effects

greater than the PDE. Since neither of these meet the criteria laid down by Gutmann and

summarised in Table A2-1.4, and since the Geary 2 method comes closest to being the

recommended approach in the latest SNA (UN, 1993, p405), little relief can be expected from

standard international practice in this matter.

The anomaly which causes these results is well known, having been discussed by Stone as

early as 1956 (Gutmann, 1981, p437). Stone recognised that real income and constant price

(real) product as estimated conventionally would remain equal only in a closed economy.

Introducing real world assumptions brought with it the price index problem and in particular

the problem of choosing the appropriate deflators for imports and exports. Stone considered

the proposition that exports be deflated by the import price index, on the assumption that they

are used to finance the purchase of imports, but he concluded that there was no obvious

justification for making this assumption since:

"(a) the export surplus is not in fact used to purchase imports at the time at which it arises; and
(b) in the future it may be used to purchase home produced goods by means of a reduction in future
exports.· (Gutmann, 1981, p437)

The rather obvious objection to this latter statement is that it is extremely unlikely that gold

will ever be used here for the purchase of home-produced goods. With a major objection

falling away, the proposal becomes worthwhile investigating. It suggests, at very least, the

separation of gold from South Africa's other exports, and the use on it of the general deflator
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for imports Pm' Given the limited aim of this appendix (essentially, to demonstrate the

existence of the PDE), not much energy is devoted to such a task. Column 4in Table A2-1.5

shows what a substantial difference the use of Pm as a deflator of X and Px as a deflator of M

makes to the estimates of imports and exports in I real' terms. Because of this, a perfunctory

attempt is made below to look at the problem over a slightly longer period. There does not,

however, appear to be any reference in the literature which would suggest that this idea has

been taken up anywhere. It seems that the standard deflator for X is Px whilst that for M is Pm'

with the result that the PDE is likely to pop up wherever conditions are right. South African

national accounts are thus unlikely to be alone in the predicament caused by the selection of

import and export deflators.

A similar effect may be observed in Britain. This is shown below in Table A2-1.9. The

differences between the values of GDP obtained with and without improvement in the terms of

trade amount to £1 408 million with the assumptions used, ie, some 1,2 per cent of GDP. 'I!ti~

has the effect of lowering the 1980 index of constant price GDP from a potential 110,3 if the

terms of trade improvement had not occurred, to its estimated value in the Blue Book of 109,0

(1981, Table 1.11).

Table A2-1.9 GDP with and without improvement in the terms of trade, Britain 1980

In Current
Prices (£ m)

Magnitudes in Constant 1975 Prices
With Improvement Without Improvement
in Terms of Trade in Terms of Trade

Exports
Imports
TDE
GDP

63 198
57832

220 194
225 560

33316
34144

114621
113793

34724
33 144

114621
lIS 201

Notes:

Source:

TDE = Total Domestic Expenditure. This corresponds to what is termed Gross Domestic
Expenditure (GDE) in South Africa. See Blue Book, 1981, Table 1.1.
GDP is at market prices. Values at current prices are from the Blue Book, Table 1.1. Values at
constant 1975 prices are from Table 2.1.
National Income and Expenditure 1981 Edition, CSO, HMSO, London, 1981 (Blue Book).

Implied deflators are from the Blue Book, Table 2.6. P and P for 1979 were 167 and 155x m

respectively, and Px and Pm for 1980 were 190 and 169 respectively. The terms of trade

therefore improved from 1,077 to 1,124, ie, by 4,7 percent. If there had been no improvement

in the terms of trade between 1979 and 1980, then assuming that the price index of imports Pm

had been the same, Px would have been 182. For the year selected here the terms of trade

effect, as estimated by Hibbert's method, adds 4,5 points to the GDP index (Blue Book, 1981,

p109), thus it vastly overshadows the POE caused by the improvement in terms of trade.
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However, as will be seen, this result is purely fortuitous, depending as it does on the size of

the terms of trade and the extent of the improvements.

Conditions in which the PDE swamps the terms of trade effect

In an attempt to understand what it was that would make the PDE overshadow or be

overshadowed by the terms of trade effect, ten observations from the South African data

during the period 1960-80 when changes in the terms of trade occurred (six improvements and

four deteriorations) have been selected for further analysis. The results are presented in two

stages. Table A2-1.10 gives estimates of the terms of trade and the effect to which it gives rise

from 1964-80. From this, some important aspects of the problem can be revealed.

Table A2-1 .10 The terms of trade and its effect, South Africa 1964-80

Implicit Deflators Terms of Terms of Improvement or
Exports Imports Trade Trade Effect Deterioration

Year Px Pm P/Pm (Rm) % ofGDP (I or D)

1964 35,26 43,89 0,803

1965 35,43 45,93 0,771 -1 748 10,1 D
1966 36,53 48,16 0,759
1967 36,97 47,23 0,783 -1068 5,5 I
1968 38,31 46,14 0,830 -843 4,2 I
1969 39,38 47,77 0,824

1970 38,84 49,36 0,787 -1922 8,6 D
1971 41,19 51,40 0,801
1972 49,99 58,46 0,855 -876 3,6 I
1973 65,49 63,71 1,028 192 0,8 I
1974 90,46 81,01 1,117 768 2,9 I

1975 100,00 100,00 1,000 D
1976 108,87 121,70 0,895 -914 3,3 D
1977 124,63 135,30 0,921
1978 147,51 156,49 0,943
1979 186,11 190,29 0,978

1980 250,04 229,05 1,092 -680 2,1

2 3 4 5 6

Sources: Implic:it Deflators were estimated from the data in the National Accounts (1981), Tables 5 and
7. Estimates of the Terms of Trade effect are from Table A2-1.3 Column 6 (Ton. The estimates
are at constant 1975 prices.

First of all a comment on the size of the terms of trade effect. This follows mechanically from

the expression used to estimate it. If P > P, ie, P / P < 1, then the terms of trade effectm x x m

must be negative and vice versa. The further Px / Pm is from unity, the greater the size of the

effect. To illustrate this latter point, consider the values of the terms of trade effect in 1965
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and in 1974. In the both cases, the terms of trade differ considerably from unity, with the

result that the terms of trade effect is large. An improvement in the terms of trade will

obviously be associated with a negative terms of trade effect if the terms of trade are negative ­

a fact which should sound a warning of the dangers of making generalisations about the

benevolent effects of such improvements. The size of the effect can become very large indeed,

therefore the selection of the appropriate method for estimating this effect becomes an

important issue. For example, the method used to estimate this effect in South Africa yielded a

value equal to 10,1 percent of GDP in 1965. If any of the other approaches discussed by

Gutmann, (1981) had been used,21 this would have been reduced to about 7,8 percent.

It is time now to bring together the estimates of the terms of trade effect and the PDE caused

by the change in the relative prices of imports and exports on the real value of these flows.

These changes in P and P have an element of randomness which makes the prediction ofx m

RGNI (or RGNP as it is called in this country) a hazardous affair. In any event, we may n~w

witness the manifest failure of the procedure designed to measure these effects.

In Table A2-l.l1 below, the effects of such changes for the ten years selected, are estimated.

Two different approaches are utilised for measuring this PDE. In the first, that is in Column 2

of the table, the import price index for any particular year is held constant and the export price

index is reduced (increased) to the level which it would have reached if the improvement

(deterioration) had not taken place. In the second approach, given in Column 3 of the table,

the export price index is held constant and the import price index is increased (reduced) to the

level which it would have reached if the improvement (deterioration) had not taken place.

There is no reasonable way of saying which approach is appropriate. GDP is then re-estimated

on the basis of these new deflators in the same manner as was done for the data in Tables A2­

1.8 and A2-1.9. The results of this exercise have been dubbed the 'unofficial' GDP here.

In general, the two unofficial results for each year differ much less from each other than they

do from the official' figure, a not wholly unpredictable outcome. To facilitate examination of

the interaction of the PDE and the terms of trade effect the magnitude of that effect as

estimated in Column 4 of Table A2-1. 3 (ToT) is repeated in Column 6 of Table A2-1.11.

From 1966-67 the terms of trade improved by about 3 percent (see Column 4 of Table A2­

1.10), causing GDP to fall about 0,5 percent below what it would have been had the

improvement not occurred. Because the terms of trade were less than unity, the terms of trade

effect and the PDE were both negative. Between 1967-68 the terms of trade improved by

21 It has been noted above that Summers and Heston (1984, p214n) differ somewhat from Gutmann on the
question of the implications of selecting different approaches to estimate this effect.
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about six per cent. The PDE, still moving in the same direction as the terms of trade effect,

was now nearly half the size of that effect, ie, the larger the percentage change in the terms of

trade, the larger the PDE. The change from 1971 was larger still, ie, about 6,7 percent, so too

was the PDE, still reinforcing the terms of trade effect. The terms of trade improvement was a

substantial 20,2 per cent between 1972 and 1973, but the actual terms of trade stood at a

modest 1,028 so the PDE massively outweighs the terms of trade effect. (Recall here that the

absolute size of the terms of trade effect is directly related to the absolute size of the deviation

of the terms of trade from unity).

Table A2-1 .11 Estimates of the PDE and the terms of trade effect

(i) IMPROVEMENTS IN THE TERMS OF TRADE

Official GDP Unofficial GDP Terms of
(with improve- (without PDE(i) PDE(ii) Trade

Year ments) improvements) (1-2) (1-3) effect

1967 19419 19515 19566 -96 -147 -1068
1968 20187 20613 20473 -426 -286 -843
1972 24 111 24644 24491 -533 -380 -876
1973 25062 26611 26216 -1549 -1154 +192
1974 26850 27485 27520 -635 -670 +768
1980 32425 33452 33 198 -1027 -773 +680

1 2 3 4 5 6

(ii) DETERIORATIONS IN THE TERMS OF TRADE

Official GDP Unofficial GDP Terms of
(with improve- (without PDE(i) PDE(ii) Trade

Year ments) improvements) (1-2) (1-3) effect

1965 17306 17071 17 115 +235 + 191 -1748
1970 22467 22145 22162 +322 +305 -1922
1975 27454 26683 26508 +771 +946
1976 27857 27039 27005 +818 +852 -914

2 3 4 5 6

Sources:

Notes:

Basic data for these estimates is taken from the National Accounts (1981), Tables 5 and 7. Units
are R millions in constant 1975 prices.
PDE(i) is obtained by subtracting the 'unofficial' estimate of GDP in Column 2 from its
'official' counterpart in Column 1. The Column 2 result is estimated by holding the implicit
import price index constant and reducing (increasing) the export index to what it would have
been if the terms of trade improvements (deterioration) had not taken place.
The Column 3 result used to estimate PDE(ii) holds the export price index constant and
performs the corresponding operation on the import price indexes.

The relationship changes again between 1974 and 1975 where the improvement in the terms of

trade is 8,7 per cent but the absolute size of the terms of trade index is quite large and the PDE

is therefore outweighed by the terms of trade effect. A similar set of movements may be

detected for deteriorations. Between 1964 and 1965 the terms of trade fell by a modest 4
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percent, but because the absolute level of the index was well below unity, the effect was very

large indeed, massively outweighing the small PDE. The change from 1969 to 1970 produced

similar results. That from 1974 to 1975, however, did not. Assume for a moment that 1975

was not the base year and that the index stood at 1,001, then the percentage drop from the

previous year would have been 10,4 per cent but because the index was near unity, the effect

would have been minuscule. The large percentage change in the index produces a very large

PDE - one which convincingly outweighs the terms of trade effect, which would have been

positive. In the last year considered - 1976 - the two forces just about cancel each other out.

Given the size of the terms of trade index at any point in time, and the amount by which it has

changed since the previous period, we can predict systematically the impact on GDP. The only

problem is that the impact itself is not regular because of the unpredictability of the set of

forces which produce it. Sometimes the movements augment the terms of trade effect,

sometimes they counteract or cancel it. In 1980 there was a substantial gain in real incqme

(+680) which was much more than wiped out by the PDE (-1 027). For a system of accounts

which hopes to measure the effects from the terms of trade, or as Gutmann terms it, "... the

difference between real income and real product" this is intolerable. One has merely to glance

at Column 4 of Table A2-1.1O to see how errat"ically the terms of trade have moved in the

past. This presumably results from the combination of unstable international economic and

political conditions. But whatever the cause, the effects are undeniable.

The investigation which led to the findings reported above took place because the authorities

insisted, against the urgings of common sense, that the value of the output of gold, and hence

the value of the GDP had been correctly measured during the gold price rollercoaster of the

1970s and 80s. Moll (1992) has examined this problem quite exhaustively (except for the PDE

part of it). There are good grounds for removing gold from GDP altogether if international

productivity comparisons are contemplated, at least when its price behaviour is erratic.22 The

existence of the PDE - especially during periods of price instability - suggests strongly that

'real gross national product' is not a reliable welfare measure. Neither the SARB nor the NPI

has grounds for defending it as such.

To bring this appendix to a close, two problems raised earlier will be pursued a little further.

The first of these is the issue of deflating X by Pm and Y by Px' The second is concerned with

some of the aspects and implications of the terminological confusion evident in the SARB's

treatment of the concepts of income and output (product).

22 Given the rapid growth of service industries, GDP measures are becoming increasingly unreliable for this
purpose anyway. Harcourt and Kitson (1993, p441). .



429

On using the 'wrong' deflators on exports and imports

It was observed above that the structure of South Africa's exports gives reason to challenge

Stone's peremptory rejection of the possibility of valuing exports in terms of the purchasing

power over imports that they confer. There may be some virtue in exploring this question

thoroughly - the brief analysis below gives an indication of the kinds of difficulties likely to be

encountered in doing so.

In the last column of Table A2-l. 8 it will be observed that a GDP figure of R33 858 million or

some 4,4 percent more than the official estimate of GDP results from making x = XIPm and m
= MIPx' This figure is higher still than that obtained by re-estimating GDP without the terms

of trade improvement. Given the argument that welfare improvements should not be 'deflated'

away by convention, this approach to solving the problem posed by the existence of the PDE

appears to hold some promise. To obtain a measure of the welfare of South African nation~s ..

ie, of GDP, net Factor Payments estimated at about RI 022 million would be subtracted from

R33 858 million to give a GDP at market prices in constant 1975 prices of R32 836 million.

This is 2,5 percent higher than the official estimate of Real Gross National Product in the same

terms of R32 027. 23 Unfortunately, as will be shown below, this proposed procedure has other

drawbacks.

To understand why this should be so, it is necessary to backtrack a little to the discussion on .

the different methods for estimating the size of the terms of trade effect and to reproduce

Gutmann I s summary of the Geary and Burger approach. A basic rule which they adopted in

their attempt to produce a set of accounts in real terms or constant prices was one which

stipulated that:

"... if the constant price series is conceivable, it should bear a close formal resemblance to the current price
series, if only because in the base year the current and constant price systems must be identical. "

When however, they came to consider the external accounts (imports and exports) they were

forced to relax this condition because:

"... it did not make economic sense to generate, say, an external deficit at constant prices starting from an
external surplus at current prices (or vice versa) purely through differential import and export price
trends." (1981, p439)

It appears to be the case that regardless of the price index chosen to deflate imports and

exports, the process is capable of producing the reversal referred to above. This is shown

23 See National Accounts, Table 1.
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below in Table A2-1.12. The values in Column 1 (X-M=N) are given in current prices. The

trade deficit in 1970 is thus R408 million. The corresponding value to this in real terms, if

such a concept were admissible could either be that given in Column 2 (x-m=n) where x=XIPx

and m=MIPrn' ie, a surplus of R686 million in constant 1975 rands. Reversal of deficit into a

surplus thus occurs with the standard deflators for the year 1970, and even more strongly with

the 1965 result, and again with the 1976 result. If on the other hand one were to take up

Stone's rejected proposal and use the values in Column 3 where x=XIPrn and m=MIPx' the

deficit in constant 1975 prices would have been R2 564 million, which although it has the

correct sign, seems a trifle high. In other years though, Stone's proposed and rejected deflators

also produce a reversal of sign. The Column 3 results in Table A2-1.12 convert the deficit into

a surplus or vice-versa four times, ie, in 1967, 1968, 1972 and 1974.

Table A2-1 .12 Estimates of the trade surplus or deficit in current and constant prices

,
(X-M=N) (x-m=n) (x-m=n) (x-m+T=n)

-25 1294 -1420 -454

111 1665 -1 129 597
374 1991 -205 1 148

-408 686 -2564 -1 236

447 1919 -259 1043
644 797 1 198 989

-179 -1079 660 -311

-731 -731 -731 -731
-353 528 -1 142 -386

Year

1965
1966
1967
1968
1969

1970
1971
1972
1973
1974

1975
1976
1977
1978
1979

1980 5091 1413?

2

2846

3

2093

4

Sources:

Note:

X, M, m and n are from the National Accounts, Tables 5 and 7. Px and Prn' used to estimate x
and m, are from Table A2-1.1O above.
T, used to estimate n in Column 4 is also taken from Table A2-1.1O.
It is because some of the basic data in Table A2-1.1O are used to estimate results here, that the
values for only ten years are given. These were the years selected to illustrate the operation of
the PDE.

The use, therefore, of constant price estimates of exports and imports in which x = X I P and
m

m = M I Px' cannot solve, unaided, the problem of what to do with the terms of trade effect.

It was for this reason that in their proposed accounting scheme, Geary and Burge suggested an

external account of the form:

x-m+T=n
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The values of n are given in Column 4 of Table A2-l.l2, where T, the terms of trade effect is

estimated as described above, ie:

Using this approach, and comparing the values in Columns 1 and 4 of Table A2-l.l2 it may

be seen that the signs of N and n are the same in each case. This is not the case for the Column

3 values however. If the appropriate values are inserted into the Geary and Burge expression

for the external account, it may be shown that none of the estimates of the terms of trade effect

for, say, the year 1967 in Table A2-1.5 could give a positive sign to n. The search for an

acceptable method to deflate imports and exports must therefore proceed on another tack.

Measures of aggregate economic welfare - some aspects of
international practice

If the question of developing adequate measures to examine changing welfare and productivity

levels is to be taken seriously, then retreats into convention, accompanied by appeals to

authority, must cease to be the dominant response of the institutions to criticism. The dispute

which lies at the heart of this study started over the question of the validity of productivity

analyses of the South African economy undertaken by the NPI. These analyses, based upon

data supplied by the SARB and the CSS, looked (then and now) at both aggregate and sectoral

performance. A much-used NPI ploy is to conduct international comparisons, based on

straightforward exchange rate conversions, usually to US dollars, of GDP estimates. This, it is

argued, is not a very sound procedure. The criticisms made in the Fosatu Challenge were but

one of a number which suggested that comparisons of this type are not very useful. The

discussion that follows makes reference to some of the analytical tools available at the time the

dispute arose. To the best of my knowledge, few of them have yet been applied in South

Africa.

Upon having their estimates criticised, the SARB claimed that their method of valuing GDP at

constant prices was the official method approved by the UN and the DECD. The tone of their

remarks made it clear that the aggregate under consideration was GDP(P) or output valued at

constant prices (Swanepoel and van Dijk, 1983). This is the aggregate conventionally used as

denominator in productivity estimates. It has been shown quite conclusively above, that under

certain conditions, regardless of any other valuation problems, the presence of possible

Perverse Deflator Effects (PDE) as well as the severe distortions caused by the (almost)



432

arbitrary nomination24 of base years in the Laspeyres indices usually used to extrapolate

constant price output series, occasionally renders conventional estimates of GDP insufficiently

accurate for the purposes for which they are used.

Even if no problems in the valuation of industrial output existed, the conceptual difficulties

involved in measuring service sector output are so severe25 (especially in a country like South

Africa) that other than praise the national accounting statisticians for their heroic efforts in this

regard, one really ought to ignore any estimate of total output measured in constant prices.

This is because at best one may hope for an overall grading of 'fair' (accurate to within plus or

minus three to ten percent) if data of British quality are produced, and then only for a period

of about five years after which the published figures became less and less reliable (Maurice,

1968, p90). The onus of demonstrating that such data are unsuitable for use in productivity

measures does not lie with users (and critics), rather it is the producers of such information

who should be obliged to show that the results they produce are not seriously misleading. 1he

long and short of it is that occasions can arise when there is little justification for the use of

national accounting data in economic analysis, for example, the preparation of productivity

estimates at a national level.

Some fundamental questions need to be posed about precisely what information is required to

evaluate the performance of the economy, and also as to what variables are suitable for use in

international comparisons. 26 As the NPI frequently points out, increases in welfare ultimately

must come from increases in productivity. As I have shown elsewhere, the NPI's position on

questions relating to the redistribution of income is equivocal, understandably so, because of

the intensely political nature of the topic (Meth, 1991d). The fact of the matter is, of course,

that the lot of black workers in South Africa has appears to have improved quite significantly

in the period from about 1973 onwards as a result of redistribution against whites. Even if per

capita GDP did not grow at all, it is conceivable for the welfare of the worst-off group in

society to improve. Be that as it. may, welfare improvements will undoubtedly be much greater

under conditions of respectable productivity and output growth.

Different measures are required for the purposes of measuring productivity and aggregate

welfare. It is incorrect to use per capita GDP as a surrogate measure for aggregate

24 Standard international practice seems to be to change base year every five years. Slavish adherence to this
convention in 'exceptional years' like 1980 in South Africa, produces the statistical disasters discussed in
this paper. It is not clear what the authorities can do to avoid such pitfalls as long as accounts continue to be
constructed as at present.

25 See Kravis et aI, 1982. Chapter 5 of the rcp deals extensively with some of the problems of the valuation of
services, and with the corrections used to resolve them.

26 Much of what Moll (J 992) has to say has direct bearing on these questions.
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productivity. To the extent that one trusts individual sectoral studies, the relevant variables are

obviously those which measure physical output reasonably accurately in those sectors. 27 There

is little need even to express these magnitudes in money terms - physical volume indices of

production (PVPs) are adequate for most pUfPOses, including wage growth/productivity growth

comparisons. Even the performance of certain SPecialised calculations, such as trade-weighted

unit cost comparisons are possible in index form.

So much for the productivity question. Measuring changing levels of economic welfare

presents a different set of problems. Once again, the NPI frequently presses per capita GDP

into service, although according to official reasoning the appropriate indicator should be the

incorrectly-named Real Gross National Product per capita. Consideration of the results of the

United Nations International Comparison Project (ICP), suggests, however, that the

conventional approach to estimating the constant price value of GDP could safely be

abandoned. The ICP represents the most comprehensive attempt yet to measure 'real gross

product', but in fact it actually measures expenditure and income at the aggregate level, not

'product' in the sense in which the NPI and the SARB use it in their resPective responses. The

product approach, useful though it undoubtedly is in providing the "basis for s~tor-by-sector

and even industry-by-industry productivity comparisons", is but rarely followed. The reasons

given by Kravis et al in the Phase III report of the ICP are simply that:

"... the cost of obtaining these interesting and valuable materials is the need to follow a double-deflation
procedure. That is, comparisons must be made of input prices as well as output prices for each industry to
ensure that the net output of each industry is validly compared. It is also necessary to ensure that the
product coverage of each industry be the same and that the degree of integration from raw materials to
finished product either be the same or else that suitable adjustments be made for the differences. "28

What this means in effect is that comparisons of product are not generally made whereas

comparisons of expenditure are. Therefore, what the worlds most proficient practitioners of

the art of international comparisons were actually doing at the time the disagreement myself

and the authorities started was producing a set of welfare comparisons29 which look at

consumption - even a casual glance at the ICP reveals that its central concern was with

consumption rather than production. If it is considered desirable that the South African

national accounts continue to be discussed as though they constituted a body of usable data,

27 This, of course, ignores, amongst other things, the problem of changes in quality.
28 Kravis et aI, 1982, p27. See also the Phase One Report of the same project, p19.
29 Interestingly though, in a discussion of the impact of price changes in petroleum on the real income of an oil

producing country, the rcP's compilers state that" ...extrapolation of the rcp benchmark year estimates by
each country's change in its GDP would yield a measure of relative physical production at constant base year
prices for petroleum and all other products· (Kravis et aI, 1982, p14)
Th~y continue with the statement that "Extr~polations based on production alone are given in Chapter 8.•
This statement, however, appears to contradict what r understand to be the actual procedures used in that
chapter. None of this makes a great deal of difference to the argument so I shall not pursue the matter here.
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then an explicit acknowledgement by the authorities of the fact that under certain conditions,

the value of total production cannot be estimated accurately, coupled with warnings as to

which estimates are particularly susPeCt, would be of considerable assistance.

Notwithstanding all that has been said above, the national accounts may, with suitable

modification, be used as a welfare indicator. An absence of uniformity in the measures used

internationally to measure and compare welfare has been referred to above and a few of the

measures approximating that concept, eg, RNDI, GDP(I) and GDY have been discussed, some

not in any great depth. A brief review of the literature available at the time suggests that the

practice of the SARB and the CSS in producing constant price estimates of ex~nditure, whilst

it may well have conformed to UN, GECD and SNA requirements at the time, did not in fact

accord with the concepts developed by the then state-of-the-art practitioners and especially

those responsible for the production of the ICP. The authors of the various reports produced

for this project, it should be emphasised, were working under the auspices of the UN and the

World Bank.

The ICP was a complex undertaking which Marris described as one of the n ••• great

contributions to applied economics" (1984, p40). There is a two page summary of the

objectives and content of the project (Kravis, 1984, pp24-25), but the aim here is not to come

to grips with the full complexity of the project. Rather it is to report one simple fact, ie, that

best practice. in international comparisons was based on an expenditure comparison approach

into which constant price estimates of exports and imports did not enter. Briefly, the procedure

adopted in the project was to produce, for each of 34 countries, benchmark year analyses of

the three major components of expenditure on the GDP, namely private consumption,

government and capital formation. The first two categories were modified to shift expenditure

on health and education to consumption, whilst government was reduced to reflect the

expenditure on 'pure' social goods such as defence. The net trade balance (exports less

imports) required sPeCial treatment in drawing up the benchmark year comparisons (Kravis et

ai, 1982, p91).

The main problem in international comparisons is simply that of how to render the output of

different countries comparable. Widespread dissatisfaction with the simple conversion by the

use of exchange rates, more or less dictated the use of Purchasing Power Parity (PPP)

estimates (Marris, 1984, p4l). Multilateral comparisons, all with respect to a numeraire

country were made in the ICP, using indices sPeCified so that the rankings thus produced were

invariant to the choice of base or numeraire country. Estimates of real GDP and GDP per

capita for total output (expenditure) as well as its three major components for the 34 countries
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in the Phase III of the project were made, both in index form with the USA as numeraire

country as well in international dollars. 3o Using this approach (and the actual mechanics were

many times more complex than this summary suggests) the rcp project team reported as their

main finding, significantly higher estimates of GDP for lower and middle income countries

when estimated by the PPP method as opposed to the simple exchange rate conversion method.

This difference was sometimes of the order of two or three times as high (Kravis et al, 1982,

p3). The relationship was systematically explored using a measure called the Exchange-rate

Deviation index (ERD) (Kravis et ai, 1982, pll). The tentative explanation put forward for

the discovery of these large increases in the estimated levels of output in developing countries

is explored in what they term the "productivity differential" model. In this model, it is argued

that the gap between real GDP based on conversion by PPP and that based on nominal or

exchange rate conversion (r and n respectively in the nomenclature used by Kravis et al,

(1982, p333» will depend on the level of r and the extent to which external influences affect

domestic prices'. Using a simple dichotomy between goods and services they argue that lpw.

productivity commodity producers in the developing countries earn low incomes and that these

low incomes purchase, at relatively low prices, services in which productivity is not so low

(Kravis et al, 1982, pp323"-33 1). The reverse is said to occur in high income countries, with

goods production dominated by high productivity techniques with attendant high wages,

which, it is suggested, spill over into the less productive service sector.

The next stage of the project involved the extension of the comparison to non-benchmark

years. The authors pointed out that in order to make comparisons where the relative positions

of countries are comparable year to year as well as within years, one has to take note of a fact

referred to above, namely that GDP and GDY may differ because of changes in the terms of

trade. It is unnecessary to enter this particular debate here, but it is useful to allude to the fact

that the extension of the study to non-benchmark years entailed the separate treatment of two

components of the GDP namely, Domestic Absorption (DA), which is the sum of the three

major components of expenditure (Consumption, Government and Capital Formation) and the

Net Foreign Balance (NFB), the difference between exports and imports. The estimates of

GDY and GDP which resulted (and there are several methods of deriving these with theory

apparently providing but scant guidance as to the selection of the appropriate method) are thus

based on a technique of deflation which does not deflate X by P and M by P as is usual in
x rn'

national accounting practice.

30 This currency unit has the same purchasing power over US GDP as a whole, as does a US dollar:
"~owever its purchas,ing pow~r over the individual categories (which together constitute that output) is
different because that IS detenruned by the structure of international prices" (Kravis et al, 1982, p7).
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Kravis et al note that there is no fully satisfactory way to deflate NFB. This applies both to the

intertemporal deflation in standard national accounting procedures and a fortiori to

international comparisons. The technical details of the chosen deflator are not of concern here,

suffice it to say that the space created by the acknowledgement above is one in which alternate

deflators can and have been proposed. For the rest, the extension of the study to non­

benchmark years involved extrapolation of base year estimates of GDP and GDY. Some of the

results are referred to below. The important point here is that the two variables occupying

centre stage are Domestic Absorption (DA) and Net Foreign Balance and (NFB). The work of

Kravis et ai, was carried forward by two of his co-authors, Summers and Heston. These two

authors explicitly set RGDP equal to DA, suitably transformed, plus NFB, also suitably

transformed, in a manner which differs from the method used in Kravis et al (Summers and

Heston, 1984, p2l2n). Once again, the exact details are not at issue here, what is important is

the explicit use of DA and NFB as the major macro-variables for use in international

comparisons. The Summers and Heston piece extends the ICP method, with some import~t

modifications such as that noted above,31 to 115 market economies including South Africa, as

well as nine centrally planned economies. By using the expenditure aggregate DA, Summers

and Heston sidestep the problems which result from deflating X by Px and M by Prn' and in

particular, they avoid the Perverse Deflator Effect (PDE).

Unpacking official responses

It has been demonstrated that the estimation of real GDI presents serious problems, that the

PJ?E can cause significant errors, and that terminological confusion still reigns at the SARB as

far as the separation of production and income concepts is concerned. In addition, it has been

shown above that the most of the difficulties in these areas encountered in the South African

context were the subject of intense international scrutiny from the early 1980s onwards.

Having shown these things, I would like to recall certain aspects of the original debate between

myself and the authorities. These are reproduced below, not because ancient history is

intrinsically interesting, but because of the light it casts the behaviour of bureaucracies under
criticism.

Glimmerings of the existence of problems in the national accounts first became apparent to me

when I was writing the Fosatu Challenge (Meth, 1983). The charges levelled in that paper

31 See Summers and Heston, 1984, pp208ff for a discussion of the major differences between their work and
the rep. The Su~ers and Heston intematio~al comparison of real product used a measu~e of real per capita
GD~ (RGDP) whIch took account of changmg terms of trade. This they called 'RGDP , and they argued
that It "... may be regarded as a better income variable than RGDp· (1984, p214).
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were dismissed out of hand by the authorities, who (a) attempted to show that I did not fully

understand national accounting practices (which was certainly true), and who (b) fell back on

an appeal authority in the guise of international standard practice (Swanepoel and van Dyk,

1983; NPI, 1983). I have since discovered that pedantic appeals of this sort are a reflex

response, and not only to criticism originating on the left. 32

In the Fosatu Challenge, the phenomenon highlighted was that of the impact on factor incomes

of the rapidly gold price rises in the period up to 1980. These, apparently, were 'dissolved' in

the process of translation from current price to constant prices. The question of the impact on

the real value of those incomes was posed in this way:

"... by their own conventions, economists agree that Gross Domestic Produce equals Gross Domestic
Income [I was referring here to the magnitudes in current prices, C.M.] This means that in 1970 the
"factors of production" in MINING received RI 207 000000 in INCOME and in 1980 they received
R13 400 000 OOO! Never mind what the CSS says the "constant value" of that output was - let us rat,her
ask, what happened to that income?"(Meth, 1983, p7) (emphasis in original). .

That led to an attempt to derive a composite index with which to deflate factor incomes in

mining - a procedure which the NPI (following the SARB), criticised as follows:

"The immediate effect of an increase in the price of gold is accounted for by an improvement in South
Africa's terms of trade. In the national accounts this favourable development is reflected in an increase in
the real national product, which in turn represents a higher standard of living." (Emphasis added). (NPI,
1983)33

This statement contains the economic equivalent of a Freudian slip - in the form of an_

unconscious reference to a peculiar process which converts a change in a price magnitude into

one that affects an output measure. This is merely another example of the SARB's mistaken

conception of real gross domestic income, and its description of this entity as Real Gross

National Product (RGNP). The slip is more than mere terminological inexactitude - the

confusion by the authorities of product and income can be traced to the absence of an agreed

value theory in economics. Nothing daunted, and probably as unaware as I was at the time of

the thicket of difficulties surrounding the topic, the NPI response to the Fosatu Challenge

continued with the statement that:

32 Considerable space has been in Part II of the study to showing that this faith in convention is endemic in
statistics-producing institutions, and probably not only in South Africa. The fall-back position of the CSS is
an appeal to convention or approved international practice - even when that practice can be shown to yield
manifestly silly results.

33 The NPI Response appeared in two forms. The first, an undated mimeo had the wording of the statement
quoted as rendered above (without emphasis). In the 'official' version of the response, Productivity SA, Vol.
9, No 4, of December 1983, reproduced as Appendix 1-3 above, the statement was garbled, the first
sentence coming out as: .

"The immediate effect of an increase in real national accounted for by an improvement in South Africa's
terms of trade. "
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"[Meth] does not differentiate between income and production. In a national accounts context production
represents the value added, i.e., the value of output minus the value of intermediate consumption. Income
represents the income generated (mainly salaries, wages, interest and profits) in the production process. If
real contribution to GDP is to be calculated from the income side, deflators that reflect the production
process, and not the expenditure of the income, must be used. For example, remuneration of the various
factors of production should not be deflated by the CPI, as this index reflects final expenditure patterns and
is not directly related to price changes of production or of intermediate expenditures" (NPI, 1983)
(Emphasis in original)

Although it is true that at the time I did not differentiate income from production carefully

. enough, it is also the case that this attempted defence of convention fails because it falls foul of

one the mysteries of economics - the nature of 'value'. An inkling of this is found in the

attempt by the NPI to effect the differentiation themselves. Production is said to represent "the

value added" whereas the income generated consists mainly of "salaries, wages, interest and

profits". Unfortunately, economics (and the CSS and SARB) can only define value added

(gross output minus the value of intermediate consumption) by stating that it comprises mai!lly

"salaries and wages, overheads and profits" ,34 ie, factor incomes. 35 The definition is thus pure

tautology, production is represented by factor income which equals factor income!

The NPI Response was published because that institution had received numerous enquiries. .

from its subscribers regarding the 'accusations' in the Fosatu Challenge. In support of the

method used by the South African national accounting statisticians to produce what have been

shown to be a rather strange set of results, the NPI declared that:

"...official procedure was confirmed in 1981 by OECD experts and statisticians of the Statistical Office of
the United Nations as correct and in line with methods employed internationally." (NPI, 1983, p7)

Given the political climate at the time - an atmosphere of rabid anti-communism - and

(possibly) the blessing of the international authorities in this matter, it was perhaps inevitable

that quasi-state organisations such as the SARB and the NPI should respond so unthinkingly to

criticism. It was, after all, couched in strong left-wing ideological terms, and it was published

by a trade union federation whose relations with both the state and capital were notable for

their hostility. As has been shown in Part 11, there has, since then, been some (glacially slow)

movement, to the extent that the SARB is now prepared to engage in the critical evaluation of

statistics produced by the CSS. It is, however, by no means obvious that the SARB, in

particular, is any more receptive to criticism of its own workmanship now than what it was

34 See South African Statistics 1982, pI2.77. The most common measure ofGDP at the time was that at factor
incomes. The Central Statistical Services (CSS) version of the national accounts defined the GDP at factor
incomes as "th.e total remune~ation, befor~ deduction of depreciation allowances, of the production factors
labour and capital, employed 10 the domestic sectors". See South African Statistics 1982, p21.25.

35 The process recomm,ended by, th.e l'!"PI for estim~tin¥ the valu~ of output in constant prices in this passage is
that of double deflatIOn, the hmttatrons and apphcatron of which have been considered at length in Part 11 of
the study.
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then, regardless of the terms in which that criticism is couched. The NPI has begun moving in

the direction of greater openness, but as has been argued in Part 11 of the study, this has been

crucially dependent on the location of a liberal individual in a key position.

In any event, the confidence these two organisations displayed in convention may be seen to

have been misplaced - the conventions for valuing commodities whose prices fluctuate

significantly are inadequate. Even the briefest of detours into the literature on national

accounting and on the terms of trade effects would quickly have revealed a need for a tentative

approach to the measurement problems of the type encountered here. The certitude of the NPI

(and the SARB) in this matter was a mistake.

It is obvious that under conditions such as those which obtained in the late 1970s and early

80s, the separation of the production accounts from the income accounts needs to be far more

thoroughgoing. Factor incomes form the dubious bridge between the two - that link, w~c~

cannot be severed, needs to be treated in a way that will not mislead users. The challenge is to

devise a method of presenting accounts which will not suffer from the weakness revealed in

this study. It may not be possible to do this in a wholly satisfactory manner, but that should

not constitute grounds for a public display of complacency similar to that put on by the SARB,

the NPI and less visibly, the CSS, when the gold price boom hit the economy. The technique

described above by the NPI quite correctly has an improvement in the gold price leading to an

improvement in the terms of trade. When, however, it is asserted that a price effect can lead to

an increase in real national product, warning bells should start to ring. The tension to which

this odd usage gives rise serves only to compound the weaknesses of a measure often used as a

surrogate welfare index in this country (mistakenly, some would argue)36 namely, GDP.

Breaking out of the impasse is going to require more than a retreat into the conventions which

are strained, if not actually shattered, on occasion by fluctuating prices. The consequent

rupture of the income/product nexus may readily be demonstrated. This has implications which

stretch beyond simple internal inconsistencies in the national accounts. As noted above, the

phenomenon has attracted considerable attention from the very bodies on whom the SARB and

NPI rely for support in their adherence to the 'old' conventions, and over a lengthy period of

time. The UN international comparison project looking at gross product and purchasing power

commenced in 1968. In Phase One of this project the authors discuss under the heading "The

36 The use of this indicator as a welfare measure here is not intended to imply approval. There is an extensive
litera~re de~ling :-vith the inadequacie~ of it in .this ~ppli.catioo, see for example Seers, 1975. That paper
contams a dISCUSSIOn of the problems mvolved m estlmat10g the value of output, especially in developing
countries. Further questions about the adequacy of the measure are raised in Seers, 1976.
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Meaning of Output" some of the conceptual problems involved in defining GDP and they note

that:

.. For some questions, the outcome has been a clear resolution based on underlying theoretical
considerations; but for others, where theory could not resolve the issues, conventions commanding
international agreement have been developed. These resolutions and conventions have been set out in the
System of National Accounts (SNA)" (Kravis et al, 1975, p20)

Commodity price changes have, as has been demonstrated, place some of these conventions

under severe strain. Amongst the theoretical issues which have not been resolved is the

problem of terms of trade effects. Here, economists can do little more than issue warnings.

Wells, for example, distinguishing among the different forms the terms of trade effect can

take, offers the following advice:

"Whatever index of the terms of trade is used, its message must be interpreted with caution, and with due
allowance for the special circumstances-of any given situation." (1973, p67)

Under certain conditions, it may be possible to make categorical statements about the impact of

a change in the terms of trade, such as that by the NPI cited above, but in general, caution is

called for. As Meier observes:

"... though policy debates commonly refer to the terms of trade, the economist cannot accept anyone of
the measures of the terms of trade as a reliable indicator of changes in economic welfare. Any index of the
terms of trade remains only a summary index of changes in other variables that have welfare significance in
their own right and require independent assessment." (1980, p70)

The OECD, which reportedly confirmed that the South African procedures were correct, had

been working on the problem of terms of trade effects since well before 1978.37 Gutmann of

the OECD in Paris published the results of these deliberations in 1981 and he stated explicity

that:

". __ it seems clear that. .. measures of the effects of terms of trade on real national income can only be
conventional... The situation today", he said, "is still ambiguous." (1981, pp443 and 446)

In other words, there is no such thing as a 'correct' procedure in these matters. There is

merely an agreement, a convention, which mayor may not be appropriate. At about the same

time as Pretoria claimed that the UN statisticians confirmed that their procedures were

I correct', the UN was also busy preparing for publication the Phase Three report of the

International Comparison Project. By that time, the problem of price changes and the effect

that these could have on accounting magnitudes had grown to the point where its discussion

37 Angermann (1978, p378n) refers to a preliminary GEeD paper, submitted in 1978, which presumably is the
forerunner of the Gutmann (1981) piece.
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merited a full chapter of the report. Acknowledging that international comparisons are

bedevilled by the fad that GDP and GDy38 may differ because of changes in the terms of

trade, the mountain of statistics processed by Kravis et al led them to the following general

conclusion:

"In contrast to the stability (despite substantial changes in relative prices) of relative incomes of all large
countries and of small ones with varied exports and imports, other small and medium countries with
concentrated exports in one or a few commodities are subject to wide fluctuations in income relative to the
fluctuations in their production. Again the generalization applied to both developing and developed
countries (for example, Zambia and Luxembourg). " (1982, p332)

The impact which this has had on the relationship between GDP and GDY in certain countries

is shown by the fact that in 'real' terms, these two parted company in Iran by as much as 40

percent in 1962, in zambia by 39 percent in 1970, in Syria by 12 percent in 1972. The ratio

GDY/GDP obviously may be above or below unity, and the terms of trade effect can be so

marked as to cause a shift from one state to the other. zambia in 1974 had a GDY/GDP ra.tio

of 1,34 and by 1977 this had fallen to 0,91. In Iran the ratio grew from 0,59 in 1970 to 0,99

in 1974 (1982, Table 8-4). The explanations offered by Kravis et ai, are price changes for oil

in Iran's case and copper for zambia (1982, p14).

South Africa belongs in tliis company - at the time of the gold price surges, it shared some of

the more important characteristics of the group of countries referred to above, and it is indeed

a pity that it was not amongst those chosen for study by the UN. Since the officials of the

SARB, the CSS and the NPI are impressed by other UN pronouncements, it is conceivable that

results compiled by statisticians at the Statistical Office of the United Nations showing how

GDP and GDY differed from each other in South Africa would have caused them to reconsider

their position on the adequacy of the South African national accounts.

It seems that world trade may be susceptible to waves of instability. The potential for prices of

key commodities, particularly oil and gold, to fluctuate wildly has been referred to above.

Prices are relatively stable at the moment, and were surprisingly so during the Iraqi war. There

is, however, no guarantee that this will last, especially in view of the latent instability of the

international financial system. Officials inhabiting a comfortable world of complacency over

national accounting practices, a world which balances precariously on a set of conventions that

are easily disrupted by the impact of price changes, need to become more sensitive. Periods of

commodity price instability, of which the 'oil shocks' are the most prominent example, have

the ability to shake the large capitalist economies of the world to the very core. Bruno, for

example, has argued that much of the alleged slowdown in productivity growth in the USA,

38 Kravis et al use these terms rather than the more precise GDP(P) and GDP(I).
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UK, Germany and Japan through the 1970s may be attributed to rises in raw material prices

(1983, p3).39 Oil price increases, both for old producers such as Saudi Arabia and new

producers such as Norway and Great Britain, and for all of the nations in the world which are

net importers of oil, have had dramatic impacts on inflation, development rates and general

levels of welfare. 4o The world recessions that followed the oil shocks ushered in slumps that

brought about significant improvements in the welfare of oil-purchasing nations. The

producers, of course, suffered correspondingly - witness the continuing travail of the OPEC

countries. Whether the existing national accounting conventions (made in more stable times)

are capable of dealing with this is an open question.

'Correct' solutions to these problems, as noted above, do not exist - a pragmatic approach is

necessary - one in which the starting point must be the question of what purpose the national

accounting series is intended to serve. The production accounts, rather obviously, are most

suited to the analysis of productivity, and the income accounts to welfare. Concern,at least fo~

policy purposes, is not so much with the absolute levels of welfare or production but rather

with the way in which these are changing, and it is precisely these changes which the SNA sets

out to measure. When neither production nor income can be measured correctly, some

fundamental rethinking is called for.

39 It is worthwhile noting here that doubts have been expressed as to whether this slowdown has actually
occurred or not. See for example Henrici (1981) and Darby (1984).

40 North Sea oil and the accounting problems which it causes have given rise to a sizable literature, with the
Bank of Engl~nd Quarterly Bulletin being particularly prolific in this regard. Amongst the rash of articles
that appeared In the late 1970s and early 1980s were the following:
September 1978, 18(3), "The terms of trade".
September 1979, 19(3), "North Sea oil and gas in the UK balance of payments since 1970".
September 1980, 20(3), "Recent developments in the terms of trade".
March 1982, 22(1), "North Sea oil and gas - costs and benefits".
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APPENDIX 2-2

Correspondence with the CSS and the Statistics Council
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COMMENTS OF THE CENTRAL STATISTICAL SERVICE ON THE PAPER ENTITLED: "MANUFACTURING
SECTOR DATA PROBLEMS" BY C. KETH

ManufactUring sector employment estimates (pp 1-5)

is made of the erroneous data published in Statistical News Release P0242.2
August 1989 a~d whi~h were corrected in the news release dated 1~ October

The latter was clearly marked, on the title page, ~s replacing the ~arl~er

It would serve no purpose to comment on Hr Meth's analysis of these data.

The major rema~n~ng issue in this section relates to the extent to which the
earlier estimates understated the levels of employment as published in 1989. It
should be ·noted that panel surveys of" this nature tend to become progressively
more unreliable as time goes by due to attrition of the sample (because of
non-response and closure of bu~inesses) and since the sample cannot always be kept
completely current (and particularly with regard to those enterprises, not in the
sample, which exhibit above average growth). This problem was exacerbated by the
fact that the results of the 1982 Census of Manufacturing only became available at
a very late stage. An obvious solution would be to return to the earlier
two-yearly cycle of censuses and to process the results more speedily but budget
constraints do not permit this.

Constructing constant price estimates (pp 7-13)

The problems discussed in this section are inherent to base-weighted indices which
constant price series in effect are.

Percentage contributions or shares derived from such series have no meaning other
than that related to the 'weights of the base year (prices in the case of a volume
index series) and comparisons of series with different base years cannot be
expected to yield consistent results when relative prices change.

It is standard practice to apply linking when indices are rebased and the loss of
additivity is a necessary consequence. While it is readily noticeable in the case
of the national accounts convention of providing data in a constant price format,
it will also be encountered if," for example, an attempt is made to recalculate
aggregates of the Consumer Price Index using published weights and indices.

Errors in Manufacturing sector output estimates (pp 13-14)

As regards the comparison of manufacturing output for different base years (as per
Table A1.6), the differences can be ascribed to the fact that the CSS in the past,
when changing to a" new base year, recalculated in detail the entire series of
year-to-year volume changes, using the weights of the new base year.

This procedure has since been changed with a view to complying with the two major
requirements of the estimates of GDP at Constant Prices, viz (i) that they should
enable valid comparison between any two periods and (ii) that the weights
(relative prices) underlying the measurement of changes in production over a
particular period should reflect the price structure of that period reasonably
closely. Thus, in rebasing the estimates for the year 1980 to 1985, the CSS (as
explained in Statistical News Release P0441 of F..h,.."",.. .. 1 no" ,-
Vf"'l'I,m~ ,... .... -.--
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whilst existing rates of change in volumes are retained for the earlier years, the
sub-totals and totals (as pointed out by Mr Meth), will not equal the sums of
their components, in other words the figures will not add up in an accounting
sense. Although this is an inconvenience. to those using the figures, the
advantages are, as already pointed out, that the appropriate year-to-year volume
changes are retained and that the price weights (relative prices) reflect the
price structure of that period as closely as possible. To obtain new s~b-totals

and totals as the sums of the rebased components would amount to re-weignti~g the
components at 1985 prices, and would therefore be contrary to the principles set
out above.

This procedure will be applied
such as that pointed out (fpr
limited resources permit.

retrospectively in order to eliminate anomalies
the period 1964 to 1965) as soon as the ess's

Revision errors - The Manufacturing Sector PVMP (pp 14-16).

The index of physical volume of manufacturing production (which forms the basis
for the relevant gross domestic product estimate at constant prices) is discussed
in more ·detail in a later section.. It would appear to be necessary at this stage
to state the following with regard to the general procedure followed in
calculating this index:

- Volumes are collected each month for a number of "indicator" products from a
stratified sample of manufacturers. The sample is redrawn from time to time
on the basis of a census of manufacturing (but not necessarily after each
census) .

- weights are derived from each census and are used for the census year and
the subsequent intercensal years. Because of the time lapse before census
results become available, previously published aggregated indices will need
revision due to the subsequent reweighting.

- The index series resulting is "benchmarked" to correspond with the deflated
values of gross output obtained from the censuses.

Arithmetic rebasing is also carried out from time to time, often
independently of the previous operations.

Due to a shortage of skilled manpower reweighting was not carried out on the basis
of the 1982 census and "benchmarking" since the 1979 census. ·This task is
presently being carried out.

The SARB's 1985-based manufacturing sector output estimates (pp 16-18).

The comparison of the various 1985-based GDP estimates shown in Table Al.7 (and
attributed to the SA Reserve Bank) should be seen against the background of a
preliminary rebasing to the 1985 base year by the ess in order to make provision
for structural changes which occurred in the economy since the rebasing to 1980
prices. However, it was clearly stated in the relevant statistical news releases
that it was a preliminary rebasing and for that reason economic growth rates based
on both 1985 and 1980 prices were publish~n hv ~~~ ~ee
n"hl ~ o!"""" \.._J..\...
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published in Statistical News Release P044l of 27 February 1989.

The CSS's 1985-based manufacturing sector output estimates (pp 18-20).

The issues addressed here have been dealt with elsewhere in this reply.

Number 1: The PP! and Gross output. or Value of Sales (pp 20-26).

With regard to the analysis in Table A1.9, it should be noted that the sales data
used in column have been "benchmarked" to all the relevant censuses for the
period covered while the volume indices have not been "benchmarked" further than
for 1979. In the light of this it is interesting to note the close correspondence
between the ratios of deflated sales to the volume indices on the one hand, and
the ratios shown in the column of Table Al.l. It is clear that the factors
responsible for the "drift" in the employment series had a similar effect on the
volume index series.

Number 2: The CP! and Net OUtput (The Euler Test revisited> (pp 26-34l.

The deviations shown in Table A1.ll in respect of the data for South Africa can
undoubtedly be ascribed to the factors described elsewhere in this comment. It
should be pointed out that the deflator is correlated to the business cycle since
gross operating surplus forms part of the current price estimate of GDP.

The CSS has taken note of the methodology being taken into use in the United
Kingdom and is considering its application for use in South Africa. The fact that
the deflated series yields a Paasche volume index for the month to month movement
of the series needs to be taken into account.

"Salaries and wages" vs .. Remuneration" (pp 35-36).

It should be
for the TBVC

noted that "remuneration" includes estimates for· salaries ant'! w",.,~~
states and for N"m,~'~ _'~L_
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Dear Hr Meth

Your letter dated 27 March 1992 refers.

Regarding your doubts as to the credibility of the bench­
marked manufacturing production indices, published in Statis­
tical News Release P3041.3 of 9 March 1992, I wish to draw
your attention to a number of facts that might have been over­
looked by you.

The average annual production indices (as published in the
aforementioned news release) relate to the period January to
December of the relevant years. The census information, how­
ever, relates to the gross output of manufacturing establish­
ments durinq their· financial years which ended on any date
during the period 1 July to 30 Jun. (i .•• 1 July 1984 to 30
June 1985 in the case of the 1985 Manufacturing Census).
This fact is clearly specified in the second-last paragraph
of the notes on paqe iii of the said news release, as well as
in the different statistical publications regarding the manu­
facturing census. You will no doubt agree that it is impor­
tant that the production indices and the real gross output
should relate to approximately similar periods before any
valid comparisons can be made. It is similarly of importance
that the perioda to which the price indices relate correspond
to the period for which the gross output has been calcula­
ted. Thus (as discussed in the last paragraph of the note.
on page ii of the news release) the increase in the average
production index for the census year 1984/85 compared with
that for the census year 1978/79 amounts to 17,6\, whereas
the increase in the real gross output for the 1985 census com­
pared with that for the 1979 census amounts to 22,2\ (or
19,2\ using fixed, qross output weights). The table con­
tained in your letter to the Statistics Council has been up­
dated with the aforementioned data and is attached for your
information. It is clear that a difference of only 4,6 per­
centaqe points remain.

This difference can be ascribed to three factors, namely the
implicit index formulae involved, the weighting bases used
and adjustment of the census data.
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PRETORIA 0002
PRIVATE BAG X44
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FAX (012) 310-8501
TElEKS 320-450
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Regarding your comments on the two ways to obtain a benchmark estimate of the real
output of the manufacturing sector, 'I wish to assure you that the method used by
the CSS is not only the statistically correct method, but als~ the practice recom­
mended by the Statistical Office of the United Nations. I quote: "A frequent
practice is to use Laspeyres price indexes to deflate current price values at the
most detailed level for which both prices and values are available". (See UN pu­
blication "Guidlines on Principles of a System of Price and Quantity Statistics".
ST/ESA/STAT/SER.M/59). I might add that if the total gross value of manufacturing
output is deflated by the appropriate aggregate Production Price Index (a base­
weighted Laspeyres index) for tha manufacturing sector, a current weighted
(Paasche) volume index is derived, in contrast to the internationally recommended
base-weighted (Laspeyres) form that should be used for a regular monthly series of
volume indexes of production (see UN publications "Index Numbers of Industrial Pro­
duction", ST/STAT/SER.F/1 and "Guidelines on Principles of a System of Price and
Quantity Statistics").

The basi. for the calcul~tiQn of the ueightir.g sYGtams for the volume~indices of
industrial production and the Production Price Index differ substantially. In the
case of the volume indices of production, the net output is used for weighting,
whereas in the case of the PPI total sales value of the components is used for
weighting.

Tho census data were adjusted as detailed under the heading "Comparability with
the 1982 and 1985 census results" on page iii of the aforementioned news release.

I furthermore disagree with the statement in your letter to the Statistics Council
that the total volume index as well as the total price index will be more accurate
than their sub-indices. While the totals are more reliable (in a statistical
sense) since they are based on larger samples than the components they are not
more correct in view of the fact that the volume and price trends for the compo­
r.e~ts are normally not the same as those of the totals. Measured against the de­
mand for subindices regarding both volume and price, the ess cannot do a~ay with
these as you suggest. .

I trust that these matters are now resolved to your satisfaction.

Your sincerely

HEAD: CENTRAL STATISTICAL SERVICB



450

Raw data
Year
Gross output (R m)
Production Price Index *
(1985 • 100)

Deflated to constant 1985 price.
Gross output (R m)

Expressed in Index fora with
1978/79 • 100

1978/79
29 926,64

45,16

(a) 66 268,02
(b) 68 706,20

(a) 100,0
(b) 100,0

1981/82
55 735,63

68,15

81 783,76
82 568,38

123,41
120,18

1984/85
75 092,19

92,70

81 005,60
81 947,69

122,24
119,27

Official estimate. of the physical volU1118 of manufacturing production

Unbenchmarked series 1978/79 1981/82 ' 1984/85
90,89 112,90 102,28

Converted so that 1978/79 • 100 100,0 124,22 112,53

2 Newly'benchmarked serie. 87,85 110,54 103,29

Converted .0 that 1978/79 • 100 100,0 125,83 117,58

Notes;

* The averag_ of June of one year to July of the next year.

(a) Total gros. output (manufacturing) deflated by total Production Price IndeJ
(manufacturing).

(b) Total of major group. deflated by appropriate .ub-indice. of the Production
Price Index.
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Mr Charles Meth
university of Natal
King George V Avenue
DURBAN
4001

Dear Mr Heth

DATA PROBLEMS IN THB MANUl"AC"1'URING SECrOR

Thank you for your letter of 14 July 1992 and the document -
which accompanied it. Cognisance has been taken of the
contents of these documents.

As previously indicated, the CSS intends to study the metho­
dology" employed by Britain's CSO, as and when resources
allow.

Meanwhile the ess will continue using the method that has
been employed to date, as this method, the resulting
manufacturing production indices and the additional infor­
mation which becomes available, are generally regarded as
reliable and conformable to international practice by the
CSS and the users of the statistics. Consequently there is
at present no reason to deviate from a method that has been
used for years without the necessary research into the
possible alternative.

The CSS agrees fully with the statement by Rushbrook
(~ushbrook, 1978, p.i06), as quoted by you. This statement
confirms the validity of the methods used by the CSS to
obtain benchmark estimates.

The - CSS, therefore, has nothing to add to its previous
correspondence.

Yours faithfully

HEAD: CENTRAL STATISTICAL SERVICB

c.c. Secretary: Statistics CO\mcil
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Verw. NoJAef. No. 10/1/6/1(a)

1 OCtober 1993

Hr Charles Meth
Economic Research unit
University of Natal
King George V Avenue
DURBAN
4001

Dear Hr Meth

"MANUFACTURING DATA PROBLEMS"

You will most probably be aware that - in response to your several submissions
over the years concerning flaws and errors in the South African manufacturing pro­
duction and various other statistics - the Statistics Council at its meeting of
25 September 1992 resolved that a sub-committee be established (to be headed by
Or Jaap Meijer of the Reserve Bank) to assess the validity, weight and implica­
tions of your criticisms, and to explore ways in which the manner of compilation
of the relvant stat1stical series could possibly be amended, so as to meet your
objections where called for and for the improvement of these statistics generally.

Because of unremitting pressure of work in his position at the Reserve Bank,
Or Meijer experienced difficulty in finding time for familiarising himself
adequately with the various problems you have raised and elaborated on over the
years, and for activating the sub-committee. A meeting to arrange for the esta­
blishment of the sub-committee was, however, eventually called in early May of
this year. This meeting was attended by Or A.P.T. du Toit and Hr John Lynch of
the CSS and by Or Meijer and Mr J. Prinsloo of the Reserve Bank.'

At this meeting, it was made known by Or Du Toit that two documents pertaining to
your comments and criticisms were, in fact, already available at the ess. These
two documents consisted of -

(A) a report (by staff of the Directorate National Accounts at the eSS) on
an investigation (commissioned by Or Du Toit) into the merits and deficien­
cies, and the comparative results, of estimates of -

(1) the output of manufacturing industry, when based on -

(a) total sales of manufacturing, deflated by the overall production
price index (the PPI), and

(b) a summation of sales
each such category of

of manufacturing by principal category,
sales having been deflated bv an aooro-
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(2) the total value added by manufacturing industry, when based on

(a) the PVMP indices, and on
(b) deflated sales by principal category, respectively;

(B) a memorandum by Or Du Toit to Minister Schutte, setting out (i) the
nature of your various questionings and criticisms (notably your criticisms
of the real-output data in respect of manufacturing), (ii) the CSS's view as
to how the manufacturing data should henceforth be estimated, and (iiil
reasons for the various real and apparent inconsistencies in subsequent sets
of published statistics, and for your inability to replicate or reconstruct
the CSS calculations from the published information that was available to
you.

The principal finding in the report (docment A) was that, although fairly signifi­
cant differences to occur between the results of the two ways tested for estimat­
ing real value added in manufacturing, the order of magnitude of these:differen­
ces, historically at least, has been sufficiently minor to suggest that 'no diffe­
rent economic-policy decisions would have resulted from the availability of one
set of estimates rather than the other. Important from your point of view would
probably be that -

* document (A) concludes that deflation of manufacturing sales data by
principal. category 'should probably be considered the "best" available
way of estimating aggregate real value added in manufacturing, and
that

* document (B) informs the Minister, among other things, that the CSS
have, in fact, already decided to change over to this "best" method
(the so-called "indirect" method) of estimating this index series.
Reasons for doing so also include the fact that this "indirect" way is
now also recommended by the Statistical Office of the United Nations;
document (B) also notes that a similar change has recently been made
by the statistical service in the United Kingdom. A few "technical
aspects" would, however, still have to be cleared up by the CSS before
effecting this change.

In this report-back to the Statistics Council at the Council's meeting on
30 August 1993, Or Meijer informed Council members of these developments. Council
members expressed their satisfaction about the CSS's decision and were gratified
that your various submissions could be considered to have contributed to this out­
come. They requested that you be advised accordingly.

I may note that the Council has also taken note of the various reasons mentioned
by Or Du Toit in document (B), that give rise to perplexities such as you have ex­
perienced in your research into (a selection of) South African statistics. Such
reasons include the sometimes extreme dereliction and tardiness of respondents in
submitting returns to the ess; errors in the data submitted by respondents that
are not "obvious" and may, therefore, come to light only at a (much) later stage;
and errors occasionally committed by ess staff members themselves in the compila­
tion of the statistics. The slowness of respondents, and the extensive periods
regularly needed for the processing of returns, may sometimes cause the results of
one census to be overtaken by information yielded by a more recent one .. This may
mean that it becomes unwarranted, if not wholly pointless, to effect adjustments
(and to publish full details of such adjustments) to data that already stand to be
revised in any case again in the light of the more recent census results.
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It is hoped that the recently enhanced status of the CSS as an autonomous govern­
ment "department" will allow restructuring of its personnel within a generally
more satisfactory overall staff position. This should then permit some of these
problems to be addressed. The possibility should be faced, however, that the CSS
will for some time continue to experience the kinds of difficulties that are asso­
ciated with the limited availability of experienced, suitably qualified and adequa­
tely trained staff.

Yours sincerely

~.
rf C.P. CROUSB (PROP)

CHAI1UIAH
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APPENDIX 2-3

Selected pages from the SNA

The following pages have been reproduced from the draft of Chapter XVI, (Price and Volume

Measures) of the SNA (UN, 1992). The draft has been used because the photostats I have of

the final version (UN, 1993) are not of sufficiently high quality to permit reproduction. There

are few differences between the two versions.
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contrast to price, value is Independent of the choice of quantity unIt.
lues have quite dl fferent dlllM!nslons frOll prices and the tenlS "value" and
rice· cannot be used Interchangeably for each other. Certain i.,ortant
lperties of quantities, prices and values lIay be brIefly noted:

(I) QuantIties are additive only for a single hOllOgeneous product.
Quantities of different products are not Co.lensurate and not
additive even when measured In the same kinds of phYSical unIts.
For example, It Is not economically lIIeanlngful to add 10 tons of
coal to 20 tons of sugar, even though.thelr cOllblned weight of 30
tons may provide relevant Information for other purposes, such as
loading ships or vehicles. less obviously, the Idditlon of 10
automoblles of one type to 20 automoblles of another type lAy also
not be econolllcally lH!anlngful (see below).

(2) The price of a good or service is defined as the value of one unit
of that good or service. It therefore varies Inversely with the
size, of the unit of quantity selected. Prices, lIke quantItIes,
are not additive across different goods or services. An Iverage
of the prices of different goods or services has no econallc
signifIcance and cannot be used to lIIeasure price chlnges over
time.

(3) Values are expressed In terms of I CDmllOn unit of currency Ind are
conmensurate Ind additIve across different products. As alreldy
noted, values Ire Invariant to the choIce of qUlntity unIt.

The aggregation of the values of dIfferent goods and services is
Ifled by the fact that, In a lIarket system, the~ prIces of
erent goods and servIces should reflect both theIr relltive costs of
uctlon and their relative ut·llIttes to purchasers, whether the litter
nd to use the. for productIon or consumptIon. Relative costs Ind relatIve
Itles Influence the rates at whIch sellers and buyers are prepared to
Inge goods and servIces on .arkets.

!Wmu

A volume index Is an average of the proportIonate chlnges in the
,\tIes of I specifIed set of goods or services between two periods of

The quantities compared !lUst be hOl10geneous, whIle the changes for
rent goods and serVices !lUst be weIghted by their econOlllc illportance IS
red by their values In one or other, or both, perIods. The concept of a
e Index lIay be Illustrated by I slllPle example. ConSider In industry
produces two dIfferent -adels of lutollOblle, one sellIng for twice the
of the other. Froll an economIc point of vIew these Ire two quite

rent products even though descrIbed by the Sllll generic term
lObi le·. Suppose that between two periods of ti..:

(I) the prIce of each .adel rellalns constant;

Id voh_......... IJ ..... 1992
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(2) the total nUllber of autOllOblles produced ..... Ins constant;

(3) the proportion of higher priced IlOdels produced Increases frOll 50
to 80 per cent.

It follcn<s that the total value of the output produced Increases by 20 per
cent because of the Increase In the proportion of higher period -adels. This
constitutes a volume Increase of 20 per cent. As each higher priced
automobile constitutes twice as IIUch output as each lower priced automobtle, a
switch In production frOll low to high priced models Increases the volume of
output even though the total number of autolDOblles produced rellains unchanged.
The fact that the value Increase Is entIrely attributable to an tncrease In
volume afso follows frail the hct that no prIce change occurs for either
model. The price Index .ust re... ln constant In these clrcUllstances.

12. The term "volume increase" is used in preference to "quantity Increase"
because there is a poss i bl e lIDbigulty lbout the use of the term "quant Ity
Increase". It is somethll!S Irgued that the situatIon descrIbed In the example
Is one In which the quantItIes rellaln unchanged (because the total number of
automobiles rellaln unchanged), whereas the~ quality of the automobiles
produced Increases (because of the Increase In the proportion of hIgher prIced
1I0dels). However, such an Interpretation Is based on a sellantlc confusIon due
to the fact that the same generic tel'll, "automobIle", Is applIed to two
products that are actually quIte dIfferent frOll an econOlllc poInt of view. It
Is not legltlllate to add together quantIties that are not IdentIcal with each
other, even though they lIay be lH!asured In the Sllle kind of Rhxi1tJl units.
Adding together quite dIfferent models of "automobiles" Is no more meaningful
than adding together tons of different kInds of "foods" - for example. adding
tons of rice to tons of Ipples or beef. In general, It Is not posstble to
decompose a volume change Into a quantity change and a change In average
quality. The so-called "quantIty Index" has no lH!anlng fl'Oll an economIc point
of view If It Involves Iddlng quantitIes that are not coaaensurate. For quIte
different purposes, however, such as loadIng aIrcraft, shIps or vehIcles,
adding quantitIes lIay provide useful Inforllatlon. SI.llarly, for purposes of
traffic control or pollution, It .ay be useful to know the Increase In the
total numbers of vehIcles produced or Imported, IrrespectIve of theIr price.
However, such ..asures are not volume ..asures In an econOlllc sense.

a. Qyant1ty and unit yalye IndIces

13. Unfortunately, It lily sa.etlllls happen, especIally In the fIeld of
foreIgn trade statIstIcs, that as a result of lack of Infol'llatlon the data on
which prIce and volume IndIces have to be calculated are not adequate for the
purpose. For example, the basIc Infol'llatlon available ..y be ll.lted to the
total numbers of unIts of some group of products Imported or exported, or
theIr total weIght: for example, the total numbers of paIrs of shoes, or
total weight of equlpllent of certain type. Indices built up froe Inforllatlon
of this kind are'.not volUIIII Indices "hen the nulllbers, or .etghts, cover
different Items sell Ing at different prices. They ue SO.. t1I11S descrIbed IS

'rice ..., vel............ ,)...-, 199J
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•
where the sweaatlon takes place over different goods and services. Tbe
Laspeyres volume Index (Lq) Is a sl.llar weighted average of the quantity
relatives that Is:

·6·

ntlty Indices· for this reason. Th. ·prlce· Indlc.s associated with such
ces are usually described as average or ·unlt valu.· Indlc.s as they
ure the change In the average value of units that are not ho-ogeneous and
therefore be affected by changes In the .Ix of Ite.s as well as by changes
heir prices. Unit value Indlc.s cannot therefore b. expected to prOVide
measures of average price changes over tl...

~
U'1
'-l

(6)

(3)

(2)

Ipl~

Ip.q.

Ip.q.

~

Iv.
p~. J;v... Il/q.

Lp -

and

and

Lq _ Ip.q. (4)

Ip.q.
Expressions (1) and (3) are algebraically Identical with .acb other, as are
(2) and (4).
17. Paasche price and volume Indices are defined reciprocally to Laspeyres
Indices by using the values of the later period t as weights and a hanlDnlc
averag' of the relatives instead of an arltn--tlc av.rag.. A Paasche Index
(P, or P~) Is defined IS follows:

IIpP _ VI • Iq. (5)

, Iv••p.!p. Ip.q.

I vl•• q•..'q••
Lq- • _

Iv l •

•
The period that provides the weights for an Index Is ~~$crlbtd as the ·base·
period. It usually (but not always) coincides with the reference period to
which the comparisons relate. As the s~tlon always takes place over the
s... set of goods and services It Is possible to dispense with the subscript I
In expressions such IS (1) and (2). As Vi Is equal to Plt.ll by definition, It
Is also possible to substitute for VI In 1) and (2) to OD~aln:

r I
i

Laspeyres and 'aasche Indices

C. Intertemooral Index Numbers of Prtces and Volumes

rhe two .ast ca..only used Indices are the Laspeyres and 'aasch.
•. Both .ay be defined as weighted averages of price or quantity
,es, the weights being the values of the Individual goods or services In
other of the two periods being cOllPared.

Lat v.1 - P•• q•• : the value of the Ith produtt In pertod J

peyres price Index (Lp) Is defined as a weighted arithmetic aYerage of
ce relatives using the values of the earlier period 0 as weights: tbat

Introduction

A price Index Is an av.rage of the proportlonat. changes In the prices
specified set of goods and services between two periods of tt...
arly, a volume Index Is an average of proportionate changes In the
Itles of a specified set of goods and services. As already e~hasts.d,

rice and quantity changes refer to Individual goods or serylces as
net fro. groups of sl.11ar products: Different qualttles of the s..-
of product must b. treated as separate goods or s.rvlc.s In this cont.xt.

In line with normal conventions, the period that serves as the reference
will be designated as period ° and the period which Is compared wtth It
lated IS period t. The two periods ..y be consecut1ve or be separated by
'enlng periods. The ratio of the price, or quantity, of a .speclflc
:t In period t to the price, or quanttty, of the s_ product In period
described as a orlce relative, or quantltv relative: n..ely, pJp. or

Price and quantity relatives are pure numbers that ar. Independent of
Ilts In which the quantities are ..asured and the prices are quoted. Most
nwebers can be expressed IS, or der1ved frClll, weighted avenges of these
or quantity relatives, the various formulae differing from each other

In the weights which they attach to the Individual price or quantity
ves and the particular fOnl of averages used· arlth.etlc, geo-.trlc,
le, etc.

",__••' ......I.fPZ
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Mult Iplylng through the series by the c_n d.nOlllndor IP.q. yields the
coostlot prIce series:

19. Constder I ti.. series of liSpeyres volwae tndlces, n_ly,

-, -
YIlyes It coOStlOt prtces

- 8 -

en a time serlu of Pusche tndlces is cOllPthd, tile ..t9hts t"-r"o~ nl'1
~ one pertod to the next.

• The Pllsche tndex .IY also be tnterpreted IS the rectprocll 0' •
•ckwlrd lookIng" llspeyres: thlt ts, the rectprocll of • "llspeyres· tndex
r perIod 0 thlt uses· period t IS the blse period. Becluse of thIs
:Iproclty between llspeyres Ind Pllsche tndlces there Ire I.,ortlnt
lmetrles between the.. In plrtlcular, the product of a·Llspeyres prtce
11Wlll) Index Ind the corresponding Pusche vol_ (price) Index Is tdentical
th the proportlonlte chlnge In the total value pf the flow of goods or
~Ices tn question: thlt Is,

a.

Ip.q.

Ip.q.

Ip"q,

Ip.q.

Ip.q.

Ip.q.
(11)

;, the laspeyres vol_ tndex cln be dertved tndtrectly by dlvtdtng the
lorttonlte chlnge tn vllues by the Plasche prtce tndex, I procedure
:rlbed as prIce deflltloO. As tt ts usullly elsler, and less costly, to
:ulate dIrect prtce than dIrect voh_ tndlces, tt Is c_n to obtaIn
.. measures IndIrectly both tn national accounts and eco~lc stattstlcs
,rally•

~
(J'1
(Xl

thlt is, 10 geoerll

both L, > Pp Ind l" > P" (13)

It cln be shown thlt relltlonshlp (13) holds whenev.r the price Ind qUlnttty
relatives (weighted by nlues) are negltively correllted. Such negative
correlltlon Is to be expected for price takers who relct to chlnges In
~ prIces by substituting goods Ind services thlt hive blcoae relltlvely
less expensIve for those thlt have beCOlll relltlvely .are explnslve. In the
vast mljorlty of sltultlons covered by Index nucbers, the price and qUlntlty
reI It Ives turn out to be negatively correlated so that llspeyres Indices tend
syste.ltlcally to record grllter tncreases thin Pllsche with the gap between
the. tending to widen with the plsslge of tl...

20. Befor. considerIng oth.r possible fOnlUlle. tt ts necessary to estlbllsh
the behlvlour of llspeyres Ind Pllsche Indices vis-a-vis each other. In
generll, I llspeyres Index tends to register I llrger Increlse oVlr tl.. thin
I Pllsche tndex:

3. The relltlooshlp b~,we.o Laspeyres aod plasch. 10dtc.s

Ip.Clo ' Ip.q,... Ip.q. (12)

The rellttve .avements frOll perIod to pertod for thts sertes Ire tdenttcIl
with those of the Issochted liSpeyres volUll8 Indices given by (11). the two
serIes dIffering only by I sClllr. Constlnt price series of the kind
Illustrlted by (12) Ire elsy to understlnd Ind used extensIvely In nltlonll
Iccounts. The tera volUMe ".elsure" Is used to cover both tl.. series of
.anetlry vllues It constlnt prices Ind the corresponding series of volume
Index nUllbers.

(7)

(t)

(10)

Iv.

Iv.

Iv.Ip.q.

Ip.Clo Ip.q.

Ip.Clo Ip.Clo

Ip.q.

IVJIv.

P;-

IVJIv.

-,:;-

L,.P"

L".Pp

l"

P"

-- -- - _ (B)
Ip.Clo Ip.q. Iv.

s relatIonship cln be exploIted whenever the total values for both pertods
known. When both Iv. Ind Iv. are known, one or other out 0' a

plementlry patr of llspeyres and Paasche tndlces can be dertved tndlrectly.

lXilIple,

........__.'.J_._
'rl..... "'~,"""'" tJ ....., Itn
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FrOlll tbe point of vie.. of econOlllc tbeory, tbe observed qUlntltles lUy
Issumed to be functions oftbe prices, IS specified In some utility or
ductlon function. Assuming tblt I consumer's expenditures Ire related to
underlying utility function, I cost of living Index .IY tben be defined IS
rltlo of tbe minimum expenditures required to enlble a consumer to Ittlln
ume 1eve I of ut 11 ity under tbe two sets of prices. It Is equal to tbe

unt by wblcb tbe money Income of I consumer needs to be cblnged In order to
~e tbe consumer as well off as before tbe price cblnges occurred. Tbls
Jnt depends not only on the consumer's preferences, or Indifference map,
also on tbe Inltlll level of Income and expenditures of tbe consu..r. Tbe

le of tbe tbeoretlc Index Is not tbe same for different consumers wltb I
ferent set of preferences, nor even for tbe same consumer stlrtlng from
'erent Income levels.

Tbe follOWing conclusions may be drawn lbout tbe rtlltlonsblps between
'eyres, Pnscbe and tbe underlying tbeoretlc cost of living Indices.

(1) Tbe liSpeyres Index provides an YPPtt bound to tbe tbeoretlc
Index. Suppose tbe consumer's Income were to be Increased by tbe
same proportion as tbe laspeyres index. It follows tbat tbe
consumer must be able to purcbase tbe SaJle quantities is In tbe
base period Ind must tberefore be 11-lcJ11 as well off as before.
However, bY.substltutlng products tbat bave become relatively less
expensive for ones tbat bave become relatively DOre expensive tbe
consumer sbould be Ible to obtlln I ~Igber level of utility. Tbls
substitution will set up a negative correlation between tbe price
Ind quantity relatives. As tbe consuaer cln tbereby attlln a
blgber level of utlltty, tbe laspeyres price Index sust exceed tbe
tbeoretlc Index.

(2) Slmlllrly, tbe Paascbe Index cln be sbown to provide I~ bound
to tbe tbeoretlc Index blsed on tbe later period. Tbe reasoning
beblnd tbis runs Ilong tbe ume 1tnes as tbat just used for tbe
laspeyres Index.

Wblle tbese conclusions sbow tblt tbe laspeyres Ind Pllscbe Indices
de upper and lower bounds to tbe corresponding tbeoretlc Indices, It must
ted thlt two tbeoretlc Indices are Involved and not one. Tbe theoretic
depends upon tbe sltultlon In tbe base period and Income level whlcb Ire

he same In tbe.two periods. However, If It can be Issumed tbat the
rences of the consUlH!r are bCMlOtbetlc . tbat Is, If eacb Indifference
Is a uniform enllrgement, or contraction, of eacb otber - the two

!tlc Indices coincide. In this case, the laspeyres and Paasche Indices
le upper and lower bounds to the same underlying tbeorettc Index. Tbls
11 not sufficient to Identify the latter. In order to do tbls It Is
:ary to go one step further by specifying the precise functional fo~ of
,difference curves. As early as 1925 It was proved that If the uttllty
on can be represented by a homogeneous quadratIc function (which Is

• 11 •

~
(J'I
<0

(14)

(17)

(16)Lp • lq > Iv.JIv.

Fp • (Lp .Pp))~

24. Flsber's Ideal Index (F) Is defined is tbe ge_trlc "In of tbe
llspeyres Ind Pllscbe Indices: tblt Is,

and

(1) Tbe Flsber Index Is deundlng In Its dlta requlr_nts IS botb tbe
llspeyres Ind tbe Palscbe Indices bave to be cllcullted, tbereby
not only 11ICrtaslng costs but also possibly leading to delays In
calcuhtloll alld publtcatloll.

(2) Tbe Flsber IlIdex Is 1I0t so easy to ullderstllld I1 laspeyres or
Pnscbe IlIdlces whlcb call be IlIterpreted S lapl)' IS Masurlng tbe
cblnge In tbe vIlue of a specified basket of goods Ind services.

(3) Tbe plrtlcular preference functloll for wblcb Flsber provides tbe
exact melsure of tbe underl)'llIg tbeoretlc IlIdex Is 0111)' a special
case.

bomotbetlc) Flsber's Idul Index Is equII to the underlying tbeoretlc Index.
Altbougb a special case, tbls result bas bad I considerable Influence on
attitudes towlrds Index nullbers.

while

Fq • (lq' Pq)~ (15)

Flsber described tbls Index as ·Ideal· because It satisfies various tests tbat
be considered ImporUnt, sucb as tbe ·tllll reversal· Ind ·factor reversal·
tests. The ttme reversal test requires tbat tbe Index for t based on 0 sbould
be tbe reclprocll of tblt for 0 blsed on t. Tbe flctor reversal test requires
tblt tbe product of tbe price Index Ind tbe volume Index sbould be equal to
tbe proportlonlte cblnge In tbe current nlues, Iv,lIv.. laspeyres Ind
Pnscbe indices on tbelr own do not pass eitber of tbese tests. On tbe
contrary, assl/lllng tbe rthtlonsblps given In (13) bold, It follows froce (7),
(8) Ind (13) tbat: .

Pp • Pq < Iv.JIv.

so tbat neltber Index passes tbe flctor reversll test.

25. Tbe Fisher Index tberefore bas a number of attractions tbat bave led It
to be extensively used III gelll[al econOlllc statistics. However, It Is wortb
lIotl1l9 tblt It also bas SOM dludnllUges, some prlctlcll. SOlll! cOllceptual.

'rl~ .... vel... -...w.. tJ""l 1192
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The Fisher Index Is not addltlvely consistent. As explained
below. It cannot be used to create an additive set of ·constant
price· data.

Although the underlying theoretic Index may be unknown. the Fisher Index
~ms likely to provide a much closer approximation to it than either the
.peyres or Paasche Indices on their own. However. the Fisher index is not
Ifte in this respect. It has been shown that any synnetrlc IlIun of the
.peyres and Paasche indices Is likely to approxlllate the theoretic Index
Ite closely. the Fisher Index being only one example of such a symmetric
In.

• 13 -

to either the laspeyres or Paasche Indices on their own. The precise choice
of symmetric Index - whether FIsher. TornQvlst or other superlative Index·
may be of only secondary importance as all the symmetric indices are likely to
approximate each other. and the underlying theoretic index, fairly closely, at
least when the index number spread between the laspeyres and Paasche is not
very great.

D. Chain Indices

1. The rebaslnq and linking of Indices

The notion of symmetry can be extended to describe any Index that
:aches equal weight or llIlportance to the two situations being compared.
Ither Important example of a symmetric Index Is the Tornqvlst. or translog.
lex (T) the vo1u... version of which Is defined as follows:

re s. and s. denote the share of the total nlues (v/Iv) accounted for by
h product In the two periods. The Tornqvlst Indu Is a weighted geOlDetrlc
rage of the quantity relatives using arithmetic averages of the value
res In the two periods as weights. The Tornqvlst price Index Is obtained
replacing the Quantity relatives (q,lq,,) In (20) by price relatives (p,lp.).

The Tornqvist Index Is co-.only used to Ileasure vo1ll1l1es changes for
poses of productivity llleisure_nt. When the production possibilities being
lysed can be represented by a hOllOgeneous translog production function. It
be shown that the Tornqvlst index provides an exact measure of the
~r1ylng theoretic voluae Index. Thus, the Tomqvlst index. like the Fisher
!x, provides an exact measure under certain very specific circumstances.
I Indices are examples of "superlative Indices"; that Is. indices that
,Ide exact Ileasures for SOlle underlying functional fOri! that Is "flexible",
homogeneous quadratic and hOl10geneous translog functions being particular
lilIes of such flexible functional foras.

The Tornqvlst Index, like the Fisher. utilises Inforl!ation on the values
10th periods for wlghtlng purposes and attaches equal llIportance to the
les In both periods. For this reason, Its value lIay be expected to be
'e to that of an average of the laspeyres and Pusche Indices, such as the
,er, especially If the Index nUllber spread between thell Is not very large.
difference between the numerical values of the Tornqvlst and Fisher
ces Is likely to be s~ll ca.pared with the difference between either of
, and the laspeyres or Paasche Indices.

Thus. economic theory suggests that, In general. a symmetric index that
gns equal weIght to the two situations being cOllpared Is to be preferred

fj{(q,lqo) I/ZI.....)} (l8)

31. It Is convenient to start by considering the example of a tlllle series of
laspeyres volume Indices on a fixed base period and Its associated series of
values at constant prices. In the course of ttme, the pattern of relative
prices in the base period tends to become progressively less relevant to the
economic situations of later periods to the point at which It becomes
unacceptable to continue using th.. to fteasure volume measures from one period
to the next. It may then be necessary to update the base period and to link
the old series to the series on the new base period.

32. For a single Index taken In Isolation linking Is a simple arithmetic
operation. HowevIr. wlthln an accounting fralll8Work It Is not possible to
preserve the accounting relationships between an aggregate and Its components
while at the same time linking the aggregate and Its components separately.
The difficulties Involved are best explained by referring to the numerical
example given In the table XVI.1. The Rebaslng and linking of Volume Indices
and Series at Constant Prices.

33. Part I of the table presents the underlying price, quantity and value
data for two products, A and B. and the aggregate (A+B). It is assumed that
constant price series are calculated for periods 0 to 10 using period 0
prices. with a change of base year in period 10. Constant price data for
periods 10 onwards are calculated at period 10 prices. The resulting constant
price data. and the laspeyres volwoe Indices for the aggregate. are shown In
Part 11. The question to be addressed Is the best way to link these two 1il1
of data as a whole.

34. Assuming It Is desired to present a continuous run of "constant price"
data from period 0 to period 15. there are several ways In which such data
could be cOllplled._ One possibility Is to scale down the constant price dats
froll periods 10 to 15 ·(calculated at period 10 prices) to the general level of
prices In period 0 by multiplying through by a constant equal to
Ip"Q,c1Ip,oQ,o' This ensures thH there t s no bruk tn cont Inulty for the
aggregate WRen the weights are switched from period 0 prices to period 10
prices. It yields a set of data which. from period 10 onwards. Is expressed
at the~ price level of period 0 but at the~ prices of period
10. This sol~ribn Is Illustrated In Part III of the table.

~
(J)
o

... V.l~ -'-MolI'" U .....t 1992
'rice .... V.l~ ......... 1 " ....... l 1991



- 14 -

The difficulty with this solution is AppArent from the tible. In period
In which the link occurs two different sets of relAtive prices hive to be

,d. As A result, dlscontlnultles Are Introduced Into the ·c~nstAnt price·
'ies for A And 8 At the point At which the switch Is ~ade from one set of
itlve prices to the other. For this reason, the linked meAsures for A and
o not reflect the underlying volUDe ~vements. For example, the ritio of
·constant price· figure for A In period 15 to the corresponding vilue in

iod 0, nAmely 71.9/30 • 2.40, Is very different from the ActUAl chAnge in
quantity of A, namely 15/5 • 3.

The same difficulties would arise If the series before the link were to
scaled up to the generAl price level of period 10. As Illustrited in Part
)f the table the constAnt price data valued at the prices of period 0 can
SCAled up to the prices of period 10 by multiplying by the constant
l,oII p.q•. Oiscontinuitles ire agAin cruted for A and B at the point it
:h the switch is ~Ade from one set of relative prices to the other. The
io of the ·constant price· for A In period 15 to that In period 0 is
'56.4 • 2.23 which Again is very different from the actu.l quantity change,

In order to preserve the volume movements .t each level of aggreg.tion,
onents 'hAve to be 1inked as well as the aggregates. This procedure is
owed in parts V and VI of table XV!.!. In put V the linked volues are at
constant prices of period 0 while In part VI they are at the constant
es of period 10. The linked volume movements for A and B reflect the
rlylng quantity changes, while the linked volume movements for the
egate A + B take Account of the change in weights In period 10. The
le.. thAt emerges with this method Is that the constAnt price vilues for
:omponents do not Add up to the constant price values of the iggregates
. the series have been linked. This can be seen In plrt V for the linked
!s of period 15 at prices of 0 And In pArt VI for the linked vilues of
Id 0 at the prices of 15. In other words when every series It uch level
Igregltion Is individually Hnked, the resulting constant price dltA are
ddit!VelV consistent after the linking has taken place.

When data are not additlvely consistent, as ln the last coluBR of part V
he first column of part VI, there is a discrepancy between the sum of the
nents and the corresponding aggregate at each lndlvidual level of
gat Ion. One way of eliminating the discrepAncy would be to distribute it
oportlon to the components. For eXA~ple, the figures of 4S And 80 in the
column could be scaled down 42.9 and 74.6 to ~Ake them add to 116.5, the

red total. However. this would auto~atlcAlly distort the volume
rlsons for both A and 8 In period 0 as compared with periods 10 ind 15.
lAtively, the totAl for (A+8) could be adjusted 'to make It equII to the
, the components I.e., 125 Instead of 116.5. By distorting the volume
'Isons at the aggregate level, however, this would defeat the .ain
~ of the exercise.

A choice has to be IlAde between the two different Ilethods tllustrited ,In
ble. The first approach, using the scalar adjustment as illustr~ted In

, Voh.. "'aur"l 11 ~IE U9Z
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parts III and IV of the table. preserves Additive consistency at the expense
of distorting the linked comp.risons at A detAiled level. The second
Approach, IllustrAted In parts V and VI, preserves the validity of the linked
ca.parlsons At each level of aggregation at the cost of destroying additive
consistency. The volwae IlOvements for the overall Aggregate are the same in
both cases. On balance, the second method seells preferable, given thit the
mAin purpose Is to obtain good price and volume meAsures.

40. When the base year is updAted for constant price series In na:lonal
Accounts, the problem Is how to present data for years prior to the new blse
year. In practice, the method illustrated in part VI of the table is usually
followed which preserves the Integrity of the volume IlOvements at each level
of aggregAtion at the cost of destroying addltlvlty for years prior to the new
blse yelr. The question of how to deal with the resulting discrepAncies is
considered further below.

2. Rebaslng and linking eAch period

a. Introductlon '

41. If the objective Is to measure the actual movements of prices and
volumes from period to period Indices should be compiled only between
consecutive time periods. Changes In prices and volumes between periods thlt
Are seplrated In time Are then obtained by cumulating the short·term
movements: that is, by linking the indices between consecutive periods
together to form ·chaln Indices·. Such chain indices have a number of
practical as well as theoretical advantages. For example, It Is possible to
obtAin a much better ~atch between products in consecutive time periods thAn
between periods that are fAr apart, given that products are contlnu.lly
diSAppearing froll markets to be replaced by new products, or new qualities,
Chain indices are also being Incre.slngly demanded by econa.lsts and others
for analytical purposes and are being Increasingly used for special purpose
Indices, such AS consumer price Indices, In order to have Indices whose
weighting structures are AS up-to-date and relevant as possible.

b. ChAin LAspeyres And falsche Indices

42. In order to understAnd the properties end behAviour of chain indices In
general, It Is necessary to establish first how chain Laspeyres and fAAsche
indices behave In comparison with fixed base Indices. A chAin Laspeyres
volume Index connecting periods 0 and n Is an Index of the following fo ... :

Ip.q, Ip,qz Ipt-lq, Ip.... lln
Le . .-- ---q

IpJl.," Ip,q, Ip,.,q,., IPn:;q:;- (19)
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• q. by assUIIPtfon for every product, then the chafn Index can bl
~ as:

chain Pusche volUll8 Index P: Is obtained by adding 1 to each of the price
bscrlpts In (19). Lupeyres and Pusche price Indices are obtained by
terchlnglng the p's and q's In the expressions for the volU118 Indices.

In general, Laspeyres Indices. whether volu.. or price. tend to Increlse
re (or decrease less) than Pusche Indices. but If fixed base Indices are
,laced by chain indices, the Index nUMber spread between Laspeyres and
Ische is lfkely to be greatly reduced. The relationship between a fixed
,e Index and the corresponding chain Index Is not always the sa.. , however.
It must depend upon the paths followed by Individual prices and quantities
r time.

If Indlvldul1 prices lnd qUlntlttes tend to increue or decrease
otonlcllly over time It Cln be shown that the chlln Lupeyres will tend to
rease less thln the fixed weight Lupeyres while the chain Pusche will
j to Increase IIOre than the fixed Pusche. In these circumstances,
'efore, chaining will reduce the Index number spread. possibly ahlost
Ilnatlng It.

On the other hand. if indiVidual prices and quantlttes fluctuate so thd
relative price and quantity changes occurring In earlier periods Ire
rsed In 11ter periods. It can be shown that the chlln Laspeyres lIay
ease flster than the fixed base Laspeyres. while the chain Paasche lily
ease less thin the fixed Pusche. In this case. the index nu.ber spread
~creased by chalnfng, thereby accentuating the prob1e. of choice of
Jla. It Is possible to 91ve a simple d8llOnstrdlon of this effect.

Suppose that the chlnges In prices Ind quantities thlt occur between the
period 0 lnd SO/l8 Intervening period t are subsequently reversed so that
,e time the final period n Is reached all the fndivldua1 prices and
Hies hlve returned to their Initial levels In period O. As the prices
uantltles for period n Ire Identical With those In period O. It would be
nab1e to reqUire the price Ind V01UM Indices for period n based on
d 0 to be unity. The direct Llspeyres Ind Palsche for period n based on
j 0 would clearly both be unity In these clrcuastances. However. I chain
fres (or Pusche) that used the Intervening period t as I lfnk would not
Ity. The chlln volWle Index Is gtven the follOWing expressfon:

+:­
(J)
N

where L. lnd p. lre the Lupeyres and Pusche volume Indices for period t
bued on perlo<l O. As L. lIay be expected to be grnter thln p., It follows
thlt the chain Llspeyres Is greater than unity (and therefore greater than the
direct Llspeyres for period n on period 0). This reflects the fact that a
Laspeyres index does not satisfy Fisher's ·tlme reversl1· text. The more the
prices and quantities in period t diverge from those in periods 0 and n (i.e ..
the more the prices and quantit les fluctuate). the greater the difference
between L. and p., and hence the more the chained Laspeyres volume Index
exceeds unity In this example.

47. If the whole process Is repeated again and 19a1n, the chain laspeyres
volume index linking successive rounds together will drift further and further
away from unity, even though the prices and quantities keep returning to their
IniUal values by assumption. Such drifting Is a slgnl1 that the
circumstances are not appropriate for a chlln Index. When the sets of
re la t i ve prices and quant Ities In two time perl ads are s imll ar to each other
they should be compared directly and not Indirectly via another period whose
relative prices and quantities are very different. A chain laspeyres, or
Paasche, index should n21 be used if the chaining Involves an economic detoyr;
that Is, linking through a period. or periods, in which the sets of relat\ve
prices and quantities differ acre free those In both the first and the last
period than the latter do frOll nch other.

48. Conversely. 1 chain Index should be used when the relative prices In the
first and last periods are very different froll each other and chaining
Involves linking through Intervening periods In which the relative prices and
quantities are Intermediate between those In the first and last periods.
Relative prices and quantities are described as Intermediate when they may be
approximated by some average of those In the first and last periods. This
will happen when the opening prices and quantities are transformed Into those
of the final period by the gradual accumulation of successive changes which
tend to be in the nme direction. In this case, the Individual links in the
chain are strong as they involve coeparlsons between situations that are very
silll1ar to elch other.

Price .,... v., ............. 1 1] ....., 1991

49. On ba1lnce. situatfons favourlble to the use of chain Laspeyres and
Pllsche Indices over time seell IIOre likely than those that are unfavourable ..
The underlying economic forces that are responsible for the observed long ter..
changes In relative prices lnd quantities. such as technological progress Ind
increasing incomes, do not often go Into reverse. However. when data are
collected ~re frequently than once per year. regular fluctuations occur In
certain IlOnthly or quarterly data IS a result of seasonal hctors affecting
the supply or de.and for fndlvldual goods or services. Applying the
conclusions reached above suggests that If It Is desired to measure the chlnge
In prices or volumes between a given DOnth. or qUlrter. and the same month, or
quarter. In the following year, the change should be melsured~ Ind not
through a chain index linking the data over all the Intervening months, or
quarters. As already noted, even If the prices and quantities for I
particular month, or quarter, were to be Identical with those in the previous
year, a chaln~d.~aspeyres volume Index could not be expected to return to its

l./P.

Ip.Cln

Ip.q.

Ip.q.

Ip.q.

IP.q.

Ip.q.

IP.q.

IP.Clo
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.revious level. Chlining susonll dlh thlt Ire not Idjusted for seuonll
'luctultions is not desinble Ind fixed weight indices would be prefenble.
Ms does not preclude the use of chlln indices to ..uure yur to yur
hinges In the corresponding Innull dltl.

c. Chlin fisher or Torngyist indices

). As exphlned in the previous section. the index nUllber sprud between
lsp.yres Ind Pusche Indices lily be grutly reduced by chllnlng when prices
Id qUlntlties ~ve slllOothly over ti... even If the cUllUhtlve chlnges in the
,lltlve prices Ind quntities are quite hrge in the long run lUdlng to a
de sprud between the direct llSpeyres Ind Pusche. Indeed. In the limit.
the tl.. pHhs of prices and quantities converge on stUdy exponent111

tes of Incruse or decline, the chain llSpeyres and Pusche converge on a
ngle chain Index.

• When the index nUllber spread can be reduced by chaining. the choice of
jex number fonaula ISSUlDeS less significance IS III relevlnt index nu=ers
! within the upper and lower bounds of the llSpeyns and Pusche indices.
rertheless. there lIay still be so.. adnnhges to be gained by choosing an
lex :uch IS the Fisher or Tornqvist that truts both periods being cOllPued
IIIItrically.

Such indices are likely to lIOn closely IPproxiute the theoretic
ices blSed on underlying utility or production functions even though
Inlng lIay reduce the extent of their advantages over their llspeyres or
sche counterplrts in this respect. A chltned s~tric index, such IS
her or Tornqvlst. Is Ilso likely to perfona better when there Ire
:tuHlons in prices Ind quantities. The eumple given in the previous
Uon showed thlt If III the price Ind quantity changes thlt occur between
lad 0 and t are subsequently reversed between t and n. the chlin lupeyres
t i ng 0 to n through t does not return to un ity. In other words. lupeyres
'ces do not utisfy Fisher's tl_ reversl1 test. However. the fisher index

utlsfy this test and returns to unity in the elrcuashnees postulited.
lay be conjectured that. In genenl. chain fisher Indices are likely to
d results thlt are IIOre acceptable in the presence of fluctuations. While
elulns desinble to avoid econOllie detours when cOllPll Ing chain indices
t Is, linking through periods with very different econaic structures)
n fisher indices ue likely to be IIUch less sensitive to such detours than
n laspeyres or Palsehe Indices.
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53. One IIljor prlctical problem in the construction of Index numbers is the
hct that products Ire cant Inually diSlppurlng frail Illrkets to be rephced by
new products IS I result of technologicll progress. new discoveries. chlnges
In tlstes Ind flshlons. catlstrophes of one kind or Inother. Ind so on. Thus.
It is not possible to compile price Ind quantity relltlves for every product
aVllhble in one or other period. In such situltions the best thlt cln be
done is to compile price or qUlntity rehtlves for IS IIlny products IS
POSSible Ind then to ISsume thlt illhu the price gr: the volume chlnges for
the reGlllnlng products. which Include products anlhble In only one of the
two periods. Ire the Slme IS for some slllillr product, or group of products.
for which price or qUlntlty relltlves Cln be cllcullted. In generll, It would
be Mre rusonlble to ISsume equlllty of price thin volume chlnges. given thlt
50l1li qUlntltles Ire zero in one or other period.

54. In a tl.. series context, the overhp between the products avalhble In
the two periods Is allll()st bound to be grutest for consecutive time periods
(except for sub-lnnull dlta subject to susonll fluctultlons). The Imount of
price Ind qUlntlty infonaltlon that Cln be utilised directly for the
construction of the price or voluaoe Indices Is therefore likely to be
Ilulmlsed by compiling chlin Indices linking adjlcent time periods.
Conversely. the further Ipart the two tl.. periods Ire. the smlller the
overllp between the ranges of products aVllllble in the two periods Is likely
to be. Ind the MOre necesslry it becomes to resort to Indirect methods of
price complrlsons blsed on assullptlons. Thus, the difficulties crelted by the
Ilrge spreld between the direct llspeyres Ind Pllsche Indices for time periods
thH Ire hr Iplrt Ire compounded by the prlctlcll difficulties crelted by the
poor overllp between the sets of products aVllllble In the two periods.

e. Addltiyitv and chainIng

55. Addltivity is I property pertaining to a 1&1 of Inter-dependent index
numbers rellted by definition or by accounting constraints. An Iggreglte 15
defined IS the SUIl of Its coeponents. Addltlvlty requires this Identity to be
preserved when the values of both In Iggreglte Ind Its components In 50IIII
reference period are extrlpollted over time using I set of volume Index
nu=ers. Although deslnble frail an Iccountlng viewpoint. Iddltivlty Is
actullly I verr restrictive property. As Ilreldy noted. llspeyres volume
Indrces-ir.iddffivebecluse extnpoht Ing the bue period vII ues by lupeyres
VOlume Indices 15 equlvllent to revllulng qUlnlltles In llter periods by the
Slme sel of blse period prices. Addltlvlty Implies thlt. It elch level of
Iggregltlon. the volume Index for In Iggreglle tlkes "the form of I weighted
.rlthmetlc Iverlge of the volume Indices for Its components th.t uses their
blse period vllues IS weights. This requirement vlrtullly defines the
llspeyres Index. Other volume Indices In coftmOn use are therefore not
Iddlt lve.

,. "4
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56. As llready shown, I single link Is sufficient to destro)' addlttvlt)' In
the lInked daU expressed In value te...s even "hen additive Indices such u
laspeyres volume Indices, are linked together. If, therefore, chatn volwae
Indices ue converted Into tlllH! series of values by using the IndIces to
extrapolate the values of the base period, components fail to add to
aggregates In hter periods. for this reuon, It Is cOlll1lOn to publish the
data only in the fOnD of Index nu.oers. However, this procedure cannot be
recommended in generll because It may merely conceal the problem from users
.ho may be unaware of the breakdown In lddttlvlty and Its consequences. Even
if they are aware of the non-addttlvlty, they are not able .to usess tts
leriousness for the kinds of analysis on which they may be engaged If the data
Ire published onl)' In index nulllber fonn. Users may be confused when the index
'or an aggregate is patently not a weighted lrl thmet Ic average of those for
,ts components and Ilay wrongl)' conclude that there must be errors In the daU.

,7. A perverse form of non-addltlvlt)' occurs "hen the chaIn Index for the
ggregate lies outside the range spanned by the chain Indices for Its
omponents, a result that lIa)' be reguded lS Intuit Ivel)' unacceptable by .any
sers. This cue cannot be dismissed lS very improbable. In hct, It may
aslly occur when the range spanned b)' the components Is very narrow and It
os been observed on various occlSlons. In any ClSe, publishing daU only in
~e form of Index numbers and not u values Hans abandoning any attempt to
Instruct accounts at constant prices.

l. When bue year values are extrapolated by chain volume Indices there are
'fectlvely three ways of dealing '11th the ensuing non-addltlvlty. The first

simply to publish the non-additive 'constant price' data as they stand
thout any adjustment. This method Is transparent and IndIcates to users the
tent of the problem. Users may, or may not, choose to elIminate the
serepaneles for analytical purposes, choosIng whatever lIethod they consider
st appropriate for their purposes. Some countries prefer to publish
.djusted non-additive data for these reasons. Th. second possibility is to
,tribute the discrepancies over the components at each level of aggregation.
Is Is equivalent to IItthods V and VI In the Uble. As already explained.
Is procedure is not without Its cost as the volume aavements for the
'ponents are distorted as a result. for certain types of analysis such
,tortlon could be a serious disadvantage. On balance, It would seell
'ferable to let users decide whether or not to eliminate the discrepancies
that users mainly Interested In volume changes for particular components
not disadvantaged. A third possibility would be to eltmtnate the

erepaneles by building up the values of the aggregates as the sum of the
ues of the components at each level of aggregation. This procedure cannot
recolllllended tn general. Not only would It Introduce dIstortions Into the
,me movements of the aggregates but It would also make the results for the
'egates depend quite arbitrarily on the level of disaggregatIon
:ingulshed within the accounts. By distorting the volume movements for the
'egates this method would appear to defeat the whole objective of trying to
in improved volume measures at an aggregate level through chaining.

end Yol~ "NWr"1 I] ~c: 199Z
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59. Similar considerations have to be taken Into account when time serl.s of
fixed base laspeyres volume Indices and thetr accompanying consunt prlce
series have to be rebased. As already noted, assuming the rebaslng ts not
carried backwards, the linked data for series prior to the new base year wjll

. not be additive. for reaso~s just tven, th!_~ranspar:.ent~rocedu!.~.Is ~.Imp~y
to publish the non-addfflve aaEa wl houl aajust~eaYlng-'f'fo users to
decide whether, or how, to deal with the resulting discrepancies. This does
not preclude the possibility that there may be circumstances In which
compilers may judge It preferable to eliminate the discrepancies In order to
Improve the oven11 re11 ablll ty of the data.

E: Volume Measyres for GrASS Yilye Added and GDP

60. The gross value added of an establlsMent, enterprUe, Industry or
sector Is measured by the amount by which the value of the outputs produced by
that establishment, enterprise, Industry or sector exceeds the value of the
intenaedhte InputS consumed, the goods and services produced and consumed
being valued using the sa.e vector of prices: that Is, by:

IpQ - Ipq

where the Q's refer to outputs and the q's to tntermedl ate inputs.
added In year t at current prices Is given by:

Ip,Q, • Ip,q.

while vllue added In year t It the prtces of the bue year ts given by:

IpoQ, • Iiloq.
This Huure of value added Is generally described u b.lng obtained by
'double deflatton' IS tt can be obtained by deflating the current value of
output by an appropriate (Paasche type) price Index 1DA by st.llarly deflating
the current value of tnteraedlate cons~tlon.

61. Within an integrated set of price and vol__asuru such as those
relating to the flows of goods and services In the use ..trix or an
Input-output table, gross value added has to be ..asured by double deflation
method. Otherwise, It will not possible to balance uses and resources
Identically. However, the _asurement of gross value added In year t at the
prices of SOM base yur Is 1table to throw tnto sharp relief SOIl8 underlying
Index nuaber proble.s. Vectors of prices and quantities are not Independent
of each other. In practice, relative quantities produced or consumed are

'I' functions of the rehtlve prices at the tlM. If relative prices change.
., relative quantities will be adjusted in response. A process of production

which Is efficient at on. set of prices may not be very efficient at another
set of relatIve prices. If the other set of prices Is very different the
Inefficiency of the process may reveal Itself In a very conspicuOUS form,
namely negaUve,.gross value added. Even If the revalued grOSS value added Is
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Each link provides an economically lIIelnlngful measure of the vQlume change In
value added by using the prices of period t to value output Ind Intermediate
consumpt ion In both periods.

67. A third possibility Is to cOlllpfle a chain volu.. Index for value added
that uses a fisher volume Index for each link - that Is, the geometric meln of
the laspeyres and Paasche Indices given by (21) and (22). Such an Index lIIay
provide the best volume ..asure of value added from a theoretical point of
vie",. HQwever. lhe chain lupeyres Index shQuld provide I very close
approximation to the chain fisher In situations In which It Is too difficult
or time consUlling to calcuhte the fisher.

vbere the capital letters refer to outputs ~nd the slllall letters to
intersedlate inputs. The denOlllinator in (21) Is value added In period t-I
while the numerator Is obtained by revaluing the outputs and inputs In period
t at t-l prices. Expression (21) can be Interpreted as measuring the change
in value added bet",een t-l and t at the prices Qf t-l. As constant prices are
used, the resulting llleuures are Iddltlvely consistent.

65. A chain volume Index for vllue Idded can be COllplled in this WIY using
laspeyres type volume Indices for each link In the chain. However, In COlllllOn
",'th 111 chain Indices, It should be noted thlt the three Indices Involved ­
the output index, the Input Index and the value added Index - are nQt
addltlvely consistent a~ng thelllselves. This can produce CQunter IntUitive
and
unacceptable results in the long run. for example, for each individual link
In the chain It Is ImpQsslble for the output Index to lie outside the range
spanned by the Intermediate consUIIIPtion Ind value Idded Indices. Ho",ever,
because chain indices are not Iddltlvely consistent, In the long run the chain
Index fQr output may drift outside the range spanned by the other two .chaln
Indices. Such cases have been observed. and documented.

66. It is equally possible, of course, tQ cOlllpile I chain volume Index for
value added using Paasche type volUll8 indices linking successive periods, each
link being defined as follows:

~
(j)
(1l

(22)
Ip,Q,., - Ip,q,.,

Ip,Q, . Ip,q,VA

Pq

o:-:-r..
lwever, an index such as (20) would have no clear ..aning because the chain
'dices C, and B, are not additive. In addition, Its behaviour could be
Ipredlctable and erratic, especially If the difference b.tween 0. and I, Is
lall compared "'Hh their absolute lev.ls. This .thod IIIllSt be rej.ctea on
,th conceptual and practical grounds.
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I. Chain Indices fQr value added and Gpr

not ~ctu~lly negative, the gross operating surplus lIIay change frOll positive to
negative, thereby signalling the hct that the production proc.ss would not be
used at those prices.

62. Thus, the measure.ent of value added using a· vector of prices that Is
very dt Herent frolll that prevail Ing at the t I. the product Ion process Is
c~rried out may le~d to results that ~re not very acceptable for analytical
purposes. In a time series context, this I.plles that the relative prices of
the base ye~r must not be too divergent frOlll those of the current ye~r, so
that b~se years may h~ve to be updated frequently. and SOllle fol'1l of chaining
used. Chain indices for value added are considered In the next section.

63. In order to derive balancing itellls such as gross value added resldually
the various elements Involved must be additive. Consider the following
example:

let

0•• the value of output In period 0
I•• the value of Intennedtate consullpt Ion In period 0
C, • the ch~in volulDI Index for output In period t
B, • the chain volume Index for Intermediate consllllptlon in period t

lne posslbflity would be to "uure the change In the volUIIII of value added
letween periods ° and t by extrapohtlng the bue period values of both output
'nd Intermediate input by the relevant chain Indices, as follows:

O.C, • I.B,

. When chain indices are used for output and Intenlllldlat. consUIIIPtlon, an
IU1.i2nil chain Index IIUst be cOllPl1ed for value added Itself. Suppose chain
speyres type volume Indices are calculated for output and Intermedlat.
~sumptlon. A laspeyres type chain vol ... Index for voll/lll added un then be
Iculated, each link In the chain being defined as follows: ~

Ip,.,Q, - Ip,.,q,
(21)

Ip,.,Q,'., - Ip,., q,.,

I lW"d Voh.. ~.J 1J ....t 1"'J

2. Sloole Indicators

68. As value added It constlnt prices Is equal to the difference between
output It constant prices and Intenaedlate consumption It constant prices It
Is affected by errors of ..Isurement In both series. Assu.lng that such
errors ~re ~t least partly randOlll, the errors will tend to be CURUlatlve
making value· ~dded extre8l1y sensitive to error, especially In Industries or
sectors where value added accounts for only a relatively s.~ll proportion of
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the value of the total output. In some cases, It may be better to abandon the
attempt to measure value added as the difference bet~een t~o series subject to
error and to try to estimate the volulle IIOvements of ulue added dIrectly
using only one time serIes· that Is, a ·slngle IndIcator· Instead of double
deflatIon. Although single IndIcators may be biassed, they are much less
sensltlve to error. Over the short run, the potential bias Involved In using
single Indicators may be negligible compared ~Ith the potential errors In the
double deflatIon estImates.

69. If there are good data on gross value adde4 at current prices, one
alternative to double deflation Is to deflate current value added directly by
a price index for gross output. This procedure can be described as sIngle
deflation. It Is lIkely to yield a close approxImation to the change In value
added at constant prices, at least In the short run. Another possible
procedure Is to extrapolate value added In the base year by a volume Index for
output. This ... thod is likely to yield similar results to the first llethod
and can be used ~hen data are not aval lable for value added at current prices.
The volume index used to extrapolate base year value added can Itself be
calculated either directly frail quantity data or by deflating the current
value of output by an appropriate price Index. If the data on output at
current prices are comprehensive and reliable, the latter method is likely to
yield the better estimates.

70. The estimation of changes In value added at constant prices by deflating
current value added by an output price Index or extrapolating base year value
added by an output volume Index is an acceptable second·best solution ~hen the
data available are not sufficiently reliable and robust to pe~lt the use of
double deflation. Unfortunately, ho~ever, It Is sometimes not even possible
to obtaIn satisfactory estimates of prtce or volulIe changes for output - for
example, in certatn market and non-market service industries such u finance,
business services, education or defence. In these cases, It may be necessary
to resort to third-best solutIons by estimating IIOvlllents of value added at
constant prices on the basis of the estimated volUMe changes of the Inputs
Into the Industries. The Inputs may be total Inputs, labour Inputs on their
own or Intermediate Inputs on their o~. For ex_pIe, It Is· not uncolllllOn to
find the movement of value added at constant prices estimated by lIIans of
:hanges In compensation of employees at constant ~age rates, or even simply by
:hanges In numbers employed, In both market and non-market service Industries.
:ompilers of data may be forced to adopt such expedients, even ~hen there Is
10 good reason to assume that labour productivity rtllllns unchanged In the
hort or long term. SOIllItl_s, volume changes for Intt~tate Inputs may be
sed: for example, short·term IIOvements of value added at constant prices for
he construction Industry may be estimated fr~ changes In the volume of
ulldtng materials consumed - cement, brIcks, timber; etc. The use of
"dlcators of this ktnd may be the only ~ay In whtch to esttllate short te~ .
lvements tn output or value added, but they are not acceptable over long tl..
!rlods.
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3. ~
71. Volume IIOvements In GOP for the total economy are often described as
IIOvements In ·real· GOP. Only In the special case In ~hich time series of
fixed base Laspeyres volume indices are used, ho~ever, is it legitimate to
equate time series of real GOP ~ith time serIes in GOP ·at constant prices·.
When chain indices are used, it is not appropriate to describe real GOP as GOP
at constant prices.

72. Changes In GOP for the total economy may be calculated from the
expenditure side from data on final expenditures and imports. .The double
deflation method used to measure gross value added at the level of an Industry
or sector may be applted at the level of the total economy by replacing output
and intermediate consumption by final expenditures and Imports.

73. The conel us ions reached above ~I th regard to the IlIlSurement of rea1

value added by Industry or sector apply equally at the level of the total
economy and may be summarised as follo~s:

the preferred measure of year to year lIOvements of reil GOP Is a
Fisher volume Index, changes over longer periods being obtained by
chaining: that Is, by cumuJatlng the year to year movements;

the preferred measure of year to year Inflation for GOP Is
therefore a Fisher price Index, price changes over long periods
being obtained by chaining the year to year price movements: the
aeasurement of Inflation is accorded equal priority ~ith the
volume movements;

(3) chain indices that use Laspeyres volume indices to measure
DOvements In real GOP and Paasche price Indices to melsure year to
year Inflation provide acceptable alternatives to Fisher tndlces;

(4) the chain Indices for total final expenditures, Imports and GOP
cannot be addltlvely consistent ~hl·chever fOrwJla Is used, but
this need not prevent time series of values being compiled by
extrapolating base year values by the appropriate chain Indices;

(5) chain Indices should only be used to llIasure year to year
movements and not quarter to qUlrter movements.

74. T~o further advantages of using chain Indices for GOP aay be noted. The
quality of the Inflation measures Is greatly Improved compared ~Ith the year
to year BOvements In the Implicit Paasche type deflators calculated on a
reference period. A second advantage Is that chaining avoids Introducing
apparent changes in gro~th or Inflation as a result of changing the base year.
When the base year for a time series of fixed ~elght Laspeyres type volume
Indices Is brought forward, the underlying trend rate of gro~th alY lppear to
slow do~.lf·t!tle previous base has become very out of date. This slo~lng do~n
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Is difficult to exphln to users ~nd Il~Y bring the credibility of the IlelSures
Into question.

4. The oubllc~tlon of ~ltern~tlve volume and nrlce series

75. Although the preferred Ile~sure of re~l growth ~nd Infl~tlon for GOP Is ~
ch~ln fisher Index, or ~ltern~tlvely ~ ch~ln l~speyres or P~~sche Index, It
must be recognised th~t the l~ck of ~ddltlve consistency c~n be ~ serious
dlsadv~nt~ge for a~ny types of ~n~lysls In which the Inter-rel~tlonshtps
between v~rlous flows In the econ~y ~re the Il~in focus of interest. Most
aacro-econOftletrlc models fill Into this c~tegory. It Is therefore recolllllended
that dlsaggreg~ted const~nt price d~t~ should be compiled and published in
~ddltion to the ch~ln Indices for the a~in ~ggreg~tes. The need to publish
two sets of dat~ th~t a~y ~ppe~r to conflict with e~ch other should be re~dily
ippreclated by ~n~lysts eng~ged In a~cro·econometrlc modelling ~nd
forecasting. psers whose interests ~re confined to ~ few glob~l me~sures of
reil growth ~nd Infl~tlon c~n be ~dvlsed to utilise the ch~in Indices ~nd
Ignore the more det~lled const~nt price estlm~tes.

76. Constant price series h~ve nevertheless to be rebased In the course of
time. In general, constant price series should not be ~l1owed to run for IIQre
than five, or at most ten, years without rebasing. It Is therefore
recollllM!nded that dlS~ggregated constant price data should be published for as
I\~ny of the flows of goods and services In the Systell as possible, with a
ch~nge of b~se ye~r ~bout every five years. When the b~se year is changed It
Is custom~ry to link the d~t~ on the old base to the data on the new base
rather th~n to c~rry the reb~slng b~ckwards.

77. In effect, the underlying Issue Is not whether to ch~ln or not but how
often to rebase. Sooner or later the b~se year for fixed weight Laspeyres
volume Indices and their assocl~ted constant price series h~s to be updated
bec~use the prices of the b~se year become Increasingly Irrelev~nt. When the
base ye~r Is upd~ted, series on the old b~se have to be linked to those on the
new base. Thus. sooner or later ~ddltlvlty is lost ~s a result of linking
(assuming the reb~slng Is not carried backw~rds). long runs of d~t~ therefore
~lllost Inevlt~bly Involve some fOnl of ch~ln Indices. Annu~l chaining Is
simply the limiting case In which reb~slng Is c~rrled out each year Instead of
every five or ten years.

f. Intern~tlon~l Price ~nd Volyme Indices

78. It Is possible to cOllP~re prices ~nd volumes betw.een countries using the
same general methodology IS for Inurte.poral cotapulsons within a single
country. Intern~tlonal volume Indices ~re needed In order to comp~re levels
of productivity or st~nd~rds of living In different countries, while
comp~rtsons of prices c~n be used to I\e~sure purch~slng power parities between
dlfferenl ~rrencles.
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Table XVI.l

The bas1c data

The Rebasing and linking of Volume Indices
and Series at Constant Prices

A nYmerical example

per10d 0

Linking individual ser1es at orices of period 0

- 55 -

Table XVI.I. continued

Linking by scaling yp values from
periods 0 to 10 by ratio Ip,oq,olIP.q,o • 218/116

V.

Scaled up to 10 pr1ce level Actual values
p.Clo Poq,0 p,oq,o P,oQ15

A 56.4 135.3 108 135
8 60.1 82.7 110 110

A+8 116.5 218 218 245

linked index 53.4 100 100 112.4

IV.

Period 10 Pertoc.Ll.5.

PlO q,0 v,O P'5 q,5 v,5

9 12 108 11 15 165
10 11 110 14 11 154

218 319

5 30
8 32

62

p. Clo v.

6
4

A
8

A+8

I.

~

p.q. P.q,o

A 30 72
8 32 44

A+8 62 116

Index 100 187.1
Linked index (0) 100 187.1
Linked index (10) 53.4 100

~
(J)
(X)

p.q. P.q,0 p.q,s
(linked)

30 72 90
32 44 44
62 116 130.4

100 187.1 210.3

L1nking 1ndiyidual ser1es at prices of period 10

p\oq. P,Oq,0 P,0q,S
(1 nk:ed)

A 45 108 135
8 80 110 110

A+B 116.5 218 245

linked index 53.4 100 112.4

laspeyres: base year 10
Per10d 10 Period 15

A A
P,Oq,0 P'Oq,5 I

8
A+8

108 135
110 110 li nked index
218 245

100 112.4
187.1 210.3 ~I VI.
100 112.4

Laspeyres base year 0
Per10d 0 Per10d 10

linking by sca11ng down values fr~
per10ds 10 to 15 by rat10 Ip.q,01IPlOq,0 • 116/218

Actual values Scaled down to 0 price level
p.Clo P.q,0 P,Oq,0 P'Oq'5

11.

111.

A
B

A.B

Linked index

30
32
62

100

72
44

116

187.1

57.5
58.5

116

187.1

71.9
58.5

)30.4

210.3
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APPENDIX 2-4

Measurement of simulated performance of an hypothetical economy
using Paasche and Laspeyres indices.

Appendix 2-4a Moderate structural changes with incorrect price index in one industry

Appendix 2-4b Major structural changes
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Appendix 2-4a - Measurelent of silulated perforlance 1
of an hypothetical econolY using Paascbe and Laspeyres indices 2
Moderate structural cbanges litb incorrect price index in one industry 3
Basic Data 4

Volule of output Year 0 .Year t Year t+l Year t+2 5
Sector tqo tqt tqt+1 tqt+2 6

a 10.0 11.0 13.0 15.0 7
b 20.0 21. 0 22.0 25.0 8
c 30.0 . 31. 0 34,0 35.0 9

Industry qo qt qt+l qt+2 10
al 2.0 2.4 2.9 3.5 11
a2 2.5 2.7 4,0 4,5 12
a3 5.5 5.9 6.1 7.0 13
bl 3.0 3.2 3.4 3.5 14
b2 7.5 8.0 8.5 9.0 15
b3 9.5 9.8 10.1 12.5 16
cl 12.0 12.3 12.7 13.0 17
c2 15.5 16.0 17.5 18.5 18
c3 2.5 2.7 3.8 3.5 19

20
Prices po pt pt+l pt+2 Zl

al 3.0 7.0 8.0 10.0 22
a2 3.1 6.8 8.3 9.5 23
a3 2.9 7.5 7.8 10.1 H
bl 5.0 8.0 11. 0 13.0 25
b2 5.2 8.6 10.7 13.3 26
b3 4,8 7.7 11. 3 12.9 27
cl 6.0 11.0 14,0 18.0 28
c2 5.7 11. 5 13.7 17.7 29
c3 6.3 11. 3 13.9 18.5 30

b2 (incorrectl 5.2 10.4 13.Z 19.0 31
32

Relati ve prices 33
Prices po pt pt+l pt+2 34

al 100.0 233.3 266.7 333.3 35
a2 100.0 219.4 267.7 306.5 36
a3 100.0 258.6 269.0 348.3 37
bl 100.0 160.0 220.0 260.0 38
b2 100.0 165.4 205.8 255.8 39
b3 100.0 160.4 235.4 268.8 40
cl 100.0 183.3 233.3 300.0 U
c2 100.0 201. 8 140.4 310.5 42
c3 100.0 179.4 220.6 293.7 43

b2 (incorrect) 100.0 200.0 253.8 365.4 H
45

Value of output (qtptl qopo qtpt qt+l.pt+lqt+2.pt+2 U
a1 6.0 16.8 23.2 35.0 47
a2 7.8 18.4 33. 2 42.8 U
a3 16.0 H.3 47.6 70.7 49
bl 15.0 25.6 37.4 45.5 50
b2 39.0 68.8 91. 0 119.7 51
b3 45.6 75.5 114.1 161. 3 52
cl 72.0 135.3 177 .8 234,0 53
c2 88.4 184.0 239.8 327.5 54
c3 15.8 30.5 52.8 64,8 55

Total 305.4 Sqq 1 ga g 11 ft, ,
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Check Total 305.4 599.1 816.8 1101.1 57
58

Weights (correct) 59
Sector a 9.7 13.3 12.7 13.5 60

Sector b 32.6 28.4 29.7 29.6 61
Sector c 57.7 58.4 57.6 56.9 62

63
InliIstry a1 2.0 2.8 2.8 3.2 64

a2 2.5 3.1 4.1 3.9 65
a3 5.2 7.4 5.8 6.4 66
bl 4.9 4.3 4.6 4.1 67
b2 12.8 11.5 11.1 10.9 68
b3 14.9 12.6 14.0 14.6 69
cl 23.6 22.6 21.8 21.3 70
c2 28.9 30.7 29.4 29.7 71
c3 5.2 5.1 6.5 5.9 72

Total 100.0 100.0 100.0 100.0 73
74

Results of first silUlation:- base year =0 '75
Paasche price index (Correct prices) 76
Sector a 100.0 243.0 268.1 331.7 71
Sectoy b 100.0 162.3 221.1 262.6 78
Sector c 100.0 192.2 2li.3 304.7 79
Total ecooOllY 100.0 187.6 234.5 294.0 80

81
Paasche price index !Incorrect b2 prices) 82
Sector a 100.0 243.0 268.1 331.7 83
Sector b 100.0 176.1 240.5 303.9 84
Sector c 100.0 192.2 TJi.3 304.7 85
Total ecooOlY 86

87
LaSPeyres price index (Correct prices) 88
Sectoy a 100.0 243.3 268.2 334.3 89
Sector b 100.0 162.3 221.5 262.3 00
Sector c 100.0 192.2 'lJj.7 30U 91
Total econOllY 100.0 187.4 234.2 293.8 92

93
Laspeyres price index (Incorrect b2 prices) 94
Sector a 100.0 243.3 268.2 334.3 95
Sectorb 100.0 1'75.9 240.3 305.3 ~

Sector c 100.0 192.2 'lJj.7 304.7 fJ7
Total ecoo~ 98

99
Value of ootput using Paasche deflatoy 100
Sector a 297.0 326.8 :W.9 447.5 101
Sector b (correct prices) 996.0 1046.4 tQll;.8 1243.0 102
Sectoy b (incorrect p) 996.0 %4.6 1008.4 1074.2 103
Sector c 1761.0 1820.1 1~.9 2055.0 104
Total ecOllOlllY (correct p) 3054.0 3193.3 3483.6 3745.5 105
Sum of components 3054.0 3193.3 3483.6 3745.5 106
Total econoay (incoyrect) 107
Sui of cOlWlents 3054.0 3111.5 3395.2 3Jl6.7 108

109
Value of output using Laspeyres deflator 110
Sector a 297-0 m A m? HAn
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Sector b (incorrect prices) 996.0 965.9 1009.0 1069.4 113
Sector c 1761.0 1819.8 1995.5 2055.0 114
Total economy (correct prices) 3054.0 3196.3 3487.2 3748.1 115
Sui of components 3054.0 3192.9 3478.0 3743.4 116
Total econQIY (incorrect prices) 117
Sull of cOlllPOOents 3054.0 3112.2 3392.2 3568.4 118

119
Compare total output estilates derived using Paasche 120
Laspeyres indices (correct prices) 121

Paasche 3054.0 3193.3 3483.6 3745.5 122
Laspevres 3054.0 3196.3 3487.2 3748:1 123

Express in index fori 124
Paasche 100.0 104.6 114.1 122.6 125

Laspeyres 100.0 104.7 llU 12/.7 126
127

Compare total output estimates derived using Paasche 128
Laspevres indices (incorreCt prices) 129

Paasche 3054.0 3111.5 3395.2 3576.7 130
laspevres 3054.0 3112.2 3392.2 3568.4 131

Express in index fori 132
Paasche 100.0 101.9 111.2 117.1 133

laspevres 100.0 101.9 llU 116.8 134
135

Compare output estimates derived using 136
Paasche and Laspevres indices by sector 137
Sector a - Paasche 297.0 326.8 387.9 447.5 138
Sector a - laspevres 297.0 326.4 387.7 444.0 139
Sector b - Paasche (correct) 996.0 1046.4 1095.8 1243.0 140
Sector b - laspeyres 996.0 1046.6 1094.8 1244.3 141
Sector b - Paasche (incorrect) 9'll.0 ~4.6 1008.4 1074.2 142
Sector b - laspevres 996.0 965.9 1009.0 1069.4 143
Sector c - Paasche 1761.0 1820.1 1998.9 2055.0 144
Sector c - laspevres 1761.0 1819.8 1995.5 2055.0 145

146
First sillUlatioo - calculatioos 147

148
Paasche price index - seckr a 149

l:qt.pt 29.7 79.4 104.0 148.5 150
l:qt.po 29.7 J2..7 38.8 44.6 151

l:qt. pt/l:qt.PO 1.00 2.43 2.6A 3.32 152
x100 100.0 243.0 268.1 331.7 153

154
Paasche price index - sector b leorrect prices) 155

l:qt.pt 99.6 169.9 242.5 326.5 156
l:qt.po 99.6 104.6 109.7 124.3 157

l:qt.pt/l:qt. PO 1.00 1.62 2.21 2.63 158
x100 100.0 162.3 221.1 262.6 159

160
Paasche price index - sector b (incorrect prices) 161

l:qt.pt (incorrect) 99.6 184.3 263.7 377.8 162
l:qt.PO 99.6 104.6 109.7 124.3 163

l:qt. pt/M.PO 1.00 1.76 2.40 3.04 164
x100 100.0 176.1 240.5 303.9 165

166
Paasche price lndex - sector c
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Eqt.po 176.1 182. 0 199.9 205.5 169
Eqt.pt/Eqt.po 1. 00 1. 92 2.35 3.05 170

xl00 100.0 192.2 235.3 304, 7 17l
172

Paascbe price index - total econolY (correct prices) 173
Eqt.pt 305.4 599.1 816.8 1101.1 174
tqt. po 305.4 319.3 348.4 374, 6 175

Eqt.pt/tqt.po 1. 00 1. 88 2. 34 2.94 176
x100 100.0 187.6 234, 5 294, 0 177

178
Laspeyres price index . sector a 179

Eqo.pt 29.7 72.3 79.7 99.3 180
Eqo.po 29.7 29.7 29.7 29.7 181

Eqo.pt/Eqo.po 1. 00 2.43 2.68 3.34 182
xl00 100.0 243.3 268.2 334, 3 183

184
Laspeyres price index - sector b (correct ,rices) 185

Eqo.pt 99.6 161.7 220.6 261. 3 186
Eqo.po 99.6 99.6 99.6 99.6 187

tqo.pt/Eqo.po 1. 00 1. 62 2.21 2. 62 188
1100 100.0 162.3 221. 5 262.3 189

190
Laspeyres price index - sector b lincorrect prices) 191

Eqo.pt 99.6 175.2 239.4 304,1 192
Eqo.po 99.6 99.6 99.6 99.6 193

Eqo.pt/Eqo.po 1. 00 1. 76 2.40 3.05 194
1100 100.0 175.9 240.3 305.3 195

196
Laspeyres price index· sector c (correct prices) 197

Eqo.. pt 176.1 338.5 415.1 536.6 198
Eqo.po . 176.1 176.1 176.1 176.1 199

tqo.pt/Eqo.po 1. 00 1. 92 2.36 3.05 200
1100 100.0 192.2 235.7 304.7 201

202
Laspeyres price index· total econolY (correct prices) 203

Eqo.pt 305.4 572.4 7l5.4 897.2 204
Eqo.po 305.4 305.4 305.4 305.4 205

Iqo.pt/Eqo.po 1. 00 1. 87 2.34 2.94 206
1100 100.0 187.4 234, 2 293.8 207

208
Value of output uling Paasche deflator - sector a 209

Eqt. pt x 21000 29700 79410 103980 148450 210
Eqt.pt/Index 297.0 326.8 387.9 H7.5 211

Convert to index fori 100.0 110.0 130.6 150.7 212
213

Value of output using Paasche· deflator - sector b (correct prices) 214
Eqt.pt x 21000 99600 169860 242480 326450 215
Eqt.pt/Index 996.0 1046.4 1096.8 1243.0 216

Convert to index fori 100.0 105.1 110.1 124, 8 217
218

Value of output using Paasche deflator - sector b (incorrect prices) 219
Eqt.pt x HOOO 99600 169860 242480 326450 220
Eqt. pt! Index 996.0 964, 6 1008.4 1074.2 221

Convert to index fori 100.0 96.8 101. 2 107.9 222
223

Value of output using Paasche deflator - AArtnr ~
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Eqt.pt x UOOO 176100 3H810 470370 626200 225
Eqt.pt/Index 1761.0 1820.1 1998.9 2055.0 226

Convert to index fori 100.0 103. ~ 113.5 116.7 227
228

Value of output using Paasche deflator - total econolY 229
Eqt.pt x RiOOO 305~00 599080 816830 1101100 230
Eqt.pt/Index 305~.0 3193.3 3483.6 3745.5 231

Check SUI of cOlponents (correctl 30540 0 3193.3 3483.6 3745.5 232
SUI of cOlponents (incorrect) 30540 0 3111. 5 3395.2 3576.7 233

Weighted Index (0 ,eights (correct)) 100.0 10406 11401 122.6 234
COlpare Ro' 23~ with 231 total 100.0 10406 11401 122.6 235

Index of output (incorrect) 100.0 101. 9 111.2 117.1 236
Weighted Index (t+2 ,eights) 100.0 10408 11ta 123.7 237

238
Value of output using Laspeyres deflator - sector a 239

Eqt.pt x ilOOO 29700 79410 103980 U8~50 240
Eqt.pt/Index 297.0 326.~ 387.7 ~H.O 241

Convert to index fori 100.0 . 109.9 130.5 1H.5 242
243

Value of output using Laspeyres deflator - sector b (correct prices) 2H
Eqt.pt x UOOO 99600 169860 242480 326~50 245
Eqt.pt/Index 996.0 10~6.6 109408 1244,3 246

Convert to index fori 100.0 105.1 109.9 1240 9 247
248

Value of output using Laspeyres deflator - sector b (incorrect pricesl 249
Eqt.pt x RiOOO 99600 169860 242480 326450 250
Eqt.pt/Index 996.0 965.9 1009.0 1069.~ 251

Convert to index fori 100.0 97.0 101. 3 107.4 252
253

Value of output using Laspeyres deflator - sector c 25~
Eqt.pt x RiOOO 176100 3U810 470370 626200 255
Eqt.pt/Index 1761.0 1819.8 1995.5 2055.0 256

Convert to index fori 100.0 103.3 113.3 116.7 257
258

Value of output using Laspeyres deflator - total econolY 259
Eqt.pt x UOOO 305~00 599080 816830 1101100 260
Eqt.pt/Index 3054.0 3196.3 3487.2 3748 .1 261

Check SUI of cOlponents 305400 3192.9 34 78.0 3743. ~ 262
SUI of cOlponents lincorrectl 30540 0 3112.2 3392.2 3568.~ 263

Weighted Index (0 ,eights (correct)) 100.0 10~.5 113.9 122.6 264
Coipare Ro' 26~ with 261 total 100.0 lot 7 114.2 122.7 265
Index of output (incorrect) 100.0 101. 9 111.1 116.8 266
SUI with year t+2 ,eights 100.0 10~.7 114.6 123.6 267

268
Second silulation - calculations 269

270
271

Paasche price index - sector a 272
Eqt.pt 29.7 79.4 10400 148.5 273
Eqt.po 99.3 109.2 128.6 148.5 274

Eqt. ptlEqt. po 0.30 0.73 0.81 1. 00 275
1100 29.9 72.7 80.8 100.0 276

277
Paascne price index - sector b 278

Eqt.pt 99.6 169.9 242.5 326.5 279
Eqt .po 261. 3 274 .• ?A? ~ 'H t



475

tqt. pt/tqt. po. 0.38 0.62 0.84 1. 00 281
xl00 38.1 61. 9 84,3 100.0 282

283
Paasche price index - sector c 284

tqt.pt 176.1 349.8 470.4 626.2 285
tqt.po 536.6 554, 6 608.7 626.2 286

tqt.pt/tqt.po 0.33 0.63 0.77 1. 00 287
xl00 32.8 63.1 77.3 100.0 288

289
Paasche price index - total econolY 290

tqt.pt 305.4 599.1 . 816.8 1101.1 291
tqt. po 897.2 938.2 1024,8 1101.1 292

tqt.pt/tqt.po 0.34 0.64 0.80 1. 00 293
1100 34,0 63.9 79.7 100.0 294

295
Laspeyres price index - sector a 296

tqo.pt 44.8 107.6 120.0 148.5 297
tqo.po 148.5 148.5 lU.5 148.5 298

tqo.pt/tqo.po 0.30 0.72 0.81 1. 00 299
x100 30.1 . 72.5 80.8 100.0 300

301
Laspeyres price index - sector b 302

tqo.pt 124,3 201. 7 276.1 326.5 303
tqo.po 326.5 326.5 326.5 326.5 304

tqo.pt/tqo.po 0.38 0.62 0.85 1. 00 305
x100 38.1 61.8 84,6 100.0 306

307
Laspeyres price index - sector c 308

tqo.pt 205.5 395.3 484,1 626,2 309
tqo.po 626.2 626,2 626.2 626,2 310

tqo.pt/tqo.po 0,33 0.63 0.77 1. 00 311
xl00 32.8 63.1 77.3 100,0 312

313
Laspeyres price index· total econol' 314

tqo.pt 374, 6 704, 6 880.1 1101.1 315
tqo.po 1101.1 1101.1 1101.1 1101.1 316

tqo.pt/tqo,po 0.34 0.64 0.80 1. 00 317
x100 34, 0 64, 0 79.9 100.0 318

319
Value of output using Paasche deflator - sector a 320

tqt.pt x BlOOO 29700.0 79410,0 103980,0 148450,0 321
tqt.pt/Index 993.0 1092.4 1286,1 1484,5 322

Convert to index fori 100,0 110.0 129.5 149.5 323
324

Value of output using Paasche deflator - sector b 325
tqt,pt x UOOO 99600.0 169860.0 242480.0 326450.0 326
tqt.pt/Index 2613.0 2744.2 2875.4 3264, 5 327

Convert to index fori 100.0 105.0 110.0 124, 9 328
329

Value of output using Paasche deflator - sector c 330
tqt. pt x UOOO 176100.0 349810.0 470370.0 626200,0 331
tqt.pt/Index 5366.0 5545.5 6086.5 6262.0 332

Convert to index fori 100.0 103.3 113. 4 116.7 333
334

Value of output using Paasche deflator - total econolY 335
tqt.pt x UOOO 305400 ~QQngn o"o,n , ",. , ......
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Eqt.pt/Index 8972.0 9382.1 10H8.0 11011.0 337
Check SUI of cOlponents 8972.0 9382.1' 10H8.0 11011.0 338
SUI with year 0 weights 100.0 lot 5 113.9 122.6 339

COlpare with iOl 273 total 100.0 lot 6 11402 122.7 340
SUI lith year t+2 leights 100.0 lot 7 1140 6 123.6 341

342
343
3U

Value of output using Laspeyres deflator - sector a 345
Eqt. pt x HOOO 29700 79410 103980 148450 346
Eqt.pt/Index 985.2 1095.6 1286.9 1484.5 347

Convert to index fori 100.0 111.2 130.6 150.7 H8
349

Value of output using Laspeyres deflator - sector b 350
Eqt. pt x UOOO 99600 169860 HH80 326450 351
Eqt.pt/Index 2615.8 2749.9 2867.5 3264.5 352

Convert to index fori 100.0 105.1 109.6 IH.8 353
354

Value of output using Laspeyres deflator - sector c 355
Eqt.pt x HOOO 176100 349810 470370 626200 356
Eqt.pt/Index 5366.1 5541.4 60840 4 6262.0 357

Convert to index fori 100.0 103.3 113.4 116.7 358
359

Value of output using Laspeyres deflator . total econolY 360
Eqt.pt x HOOO 305400 599080 816830 1101100 361
Eqt.pt/Index 8978.1 9362.7 10219.4 11011.0 362

Check SUI of cOlponents 8967.2 9386.8 10238.8 11011.0 363
SUI lith year 0 weights 100.0 lOt 6 113.8 122.6 364

COlpare lith iOl 298 total 100.0 lOt 3 113.8 122.6 365
SUI lith year t+2 leights 100.0 lOt 9 1140 6 123.7 366

367
368
369

COlparative grolth rates 370
Silulation 1 . Index lith period 0 : 100 371
Paasche - Sector a 100.0 110.0 130.6 150.7 372

Sector b 100.0 105.1 110.1 1240 8 373
Sector c 100.0 103.4 113.5 116.7 374

Total econolY 100.0 lot 6 114.1 122.6 375
Silulation 2 - Index lith period t+2 : 100 376
Paasc~e - Sector a 100.0 110.0 129.5 149.5 377

Sector b 100.0 105.0 110.0 124.9 378
Sector c 100.0 103.3 113.4 116.7 379

Total econolY 100.0 104,6 114,2 122.7 380
381

Silulation 1 - Index lith period 0 : 100 382
Laspeyres - Sector a 100.0 109.9 130.5 149.5 383

Sector b 100.0 105.1 109.9 1240 9 384
Sector c 100.0 103.3 113.3 116.7 385

Total econolY 100.0 lOt 7 1140 2 122.7 386
Silulation 2 - Index with period t+2 : 100 387
Laspeyres - Sector a 100.0 111. 2 130.6 150.7 388

Sector b 100.0 105.1 109.6 1240 8 389
Sector c 100.0 103.3 113.4 116.7 390

Total econOlf 100.0 lot 3 113.8 122.6 391
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lad-pal 393
SUI 'ith year 0 ,eights 100.0 10406 114.1 122.6 39(

COlpare ,ith Ra' 173 total 100.0 10406 11401 122.6 395
SUI ,ith year tt2 ,eights 100.0 10408 11408 123.7 396

lod-la1 397
SUI 'ith year 0 ,eights 100.0 lOt 5 113.9 122.6 398

COlpare 'ith Ra, 198 total 100.0 lOt 7 114.2 122.7 399
SUI 'ith year tt2 ,eights 100.0 lOt 7 11406 123.6 (00

lod-pa2 (01
SUI 'ith year 0 ,eights 100.0 104. 5 113.9 122.6 402

COlpare 'ith Ra, 273 total 100.0 104. 6 11402 122.7 403
SUI 'ith year tt2 ,eights 100.0 lot 7 1140 6 123.6 40(

lod-la2 405
SUI ,ith year 0 ,eights 100.0 10406 113.8 122.6 406

COlpare 'ith Ra' 298 total 100.0 10403 113.8 122.6 407
SUI 'ith year tt2 ,eight! 100.0 lOt 9 114.6 123.7 408

lod-ta 409
COlparative gro'th rates HO

Silulation 1 - Index 'ith period 0 : 100 411
Palsche - Sector a 100.0 110.0 130.6 150.7 412

Sector b 100.0 105.1 110.1 12408 413
Sectorc 100.0 103.4 113.5 116.7 414

Total econolY 100.0 lOt 6 114.1 122.6 415
Silulation 2 . Index with period tt2 : 100 416
Paasche - Sector a 100.0 110.0 129.5 149.5 417

Sector b 100.0 105.0 110.0 124. 9 418
Sector c 100.0 103.3 113.4 116.7 419

Total econolY 100.0 104. 6 114.2 122.7 (20
421

.Silulation 1 - Index 'ith period 0 : 100 422
Laspeyres . Sector a 100.0 109.9 130.5 149.5 423

Sector b 100.0 105.1 109.9 1240 9 424
Sector c 100.0 103.3 113.3 116.7 425

Total econolY 100.0 104.7 114.2 122.7 426
Silulation 2 - Index with period tt2 : 100 427
Laspeyres - Sector a 100.0 111. 2 130.6 150.7 428

Sector b 100.0 105.1 109.6 1240 8 429
Sector c 100.0 103.3 113.4 116.7 430

Total econolY 100.0 10403 113.8 122.6 431
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Appendix 2-4b - Measurelent of silulated perforlance 1
of an hypothetical econolY using Paasche and Laspeyres indices 2

Major structural changes 3
Basic Data 4

Volule of output Year 0 Year t Year t+l Year t+2 5
Sector ~qo Eqt ~qt+l ~qt+2 6

a 10 6 3 1 7
b 20 25 22 20 8
c 30 52 60 80 9

Industry qo qt qt+l qt+2 10
a1 2.0 l.0 0.5 0.3 11
a2 2.5 2.0 1.0 0.2 12
a3 5.5 3.0 1.5 0.5 13
b1 3.0 3.5 3.0 4,0 14
b2 7.5 9.5 9.0 6.5 15
b3 9.5 12.0 10.0 9.5 16
cl 12.0 18.0 22.0 25.0 17
c2 15.5 30.0 32.0 44.0 18
cl 2.5 4,0 6.0 1l. 0 19

20
Prices po pt pt+l pt+2 21

al 3.0 7.0 8.0 10.0 22
a2 3.1 6.8 8.3 9.5 23
a3 2.9 7.5 7.8 10.1 24
bl 5.0 8.0 11.0 13.0 25
b2 5.2 8.6 10.7 13.3 26
b3 4,8 7.7 1l. 3 12.9 27
cl 6.0 1l. 0 14.0 18.0 28
c2 5.7 1l. 5 13.7 17.7 29
c3 6.3 1l. 3 13.9 18.5 30

31
Relative prices 32

33
Prices po pt pt+! pt+2 34

al 100.0 233.3 266.7 333.3 35
a2 100.0 219.4 267.7 306.5 36
a3 100.0 258.6 269.0 348.3 37
bl 100.0 160.0 220.0 260.0 38
b2 100.0 165.4 205.8 255.8 39
b3 100.0 160.4 235.4 268.8 40
cl 100.0 183.3 233.3 300.0 U
c2 100.0 20l. 8 240.4 310.5 42
c3 100.0 179.4 220.6 293.7 U

H
Weights 45
Sector a 9.7 5.2 2.2 0.6 U
Sector b 32.6 24. 3 22.1 15.3 47
Sector c 57.7 70.6 75.7 84.1 48

U
Industry al 2.0 0.8 0.4 0.2 50

a2 2.5 l.6 0.8 0.1 51
a3 5.2 2.7 l.1 0.3 52
b1 409 3.4 3.0 3.1 53
b2 12.8 9.8 8.8 5.1 54
b3 It9 11.1 10.3 7.2 55
cl '1~ " a

,a f
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c2 28.9 41. 4 40.0 45.7 57
c3 5.2 5.4 7.6 11. 9 58

Total 100.0 100.0 100.0 100.0 59
Gross output-current prices 305.4 833.4 1096.1 1703.25 60

61
Results of first silulation:- base year: 0 62

Paasche price index 63
Sector I 100.0 HO.8 268.2 335.0 64
Sector b 100.0 162.3 220.7 262.6 65
Sector c 100.0 193.4 235.6 304. 7 66
Total econolY 100.0 186.6 232.7 . 297.5 67

68
Laspeyres price index 69

Sector a 100.0 H3.3 268.2 334, 3 70
Sector b 100.0 162.3 221. 5 262.3 71
Sector c 100.0 192.2 235.7 J04, 7 72
Total econolY 100.0 187. 4 234, 2 293.8 73

H
Value of output using Paasche deflator 75
Sector a 297.0 179.0 89.5 29.7 76
Sector b 996.0 IH5.0 1098.0 994, 0 77
Sector c 1761. 0 3042.0 3522.0 4701. 0 78
Total econolY 3054, 0 4466.0 4709.5 5724,7 79

Check SUI of cOlponents 3054, 0 4466.0 4709.5 5724, 7 80
81

Value of output using Laspeyres deflator 82
Sector a 297.0 177.2 89.5 29.8 83
Sector b 996.0 1H5.2 1094, 0 994.9 84
Sector c 1761.0 3060.0 3520.3 4700.5 85
Total econolY 3054.0 4446.5 4679.5 5797.7 86

Check SUI of cOlponents 3054.0 4482.4 4703. 8 5725.1 87
88

COlpare total output estilates derived 89
using Paasche and Laspeyres indices 90

Paasche 3054, 0 4466.0 4709.5 5724, 7 91
Laspeyres 3054, 0 4446.5 4679.5 5797.7 92

Express in index fori 93
Paasche 100.0 146.2 154, 2 187.4 94

Laspeyres 100.0 145.6 153.2 189.8 95
96

COlpare output estilates derived using 97
Paasche and Laspeyres indices by sector 98
Sector a - Plasche 297.0 179.0 89.5 29.7 99
Sector a - Laspeyres . 297.0 177.2 89.5 29.8 100
Sector b - Paasche 996.0 1245.0 1098.0 994, 0 101
Sector b - Laspeyres 996.0 1245.2 10940 0 994. 9 102
Sector c - Paasehe 1761.0 3042.0 3522.0 4701.0 103
Sector c - Laspeyres 1761.0 3060.0 3520.3 4700.5 104

105
First silulation - calculations 106

107
Paasehe price index - sector a 108

~qt. pt 29.7 43.1 H 9.95 109
~qt. po 29.7 17.9 8.95 2.97 110

tqt.pt/tqt.po 1. 00 2.41 2.68 3.35 Ul
x100 100.0 un A ''0 , "J'U' "
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113
Paascbe price index - sector b 114

i:qt.pt 99.6 202.1 242.3 261. 0 115
i:qt.po 99.6 124.5 109.8 99.4 116

tqt.ptfi:qt.po 1. 00 1. 62 2.21 2.63 117
1100 100.0 162.3 220.7 262.6 118

119
Paische price indel - sector c 120

tqt.pt 176.1 588.2 829.8 1432.3 121
tqt.po 176.1 30402 352.2 470.1 122

tqt. ptltqt. po 1. 00 1. 93 2.36 3.05 123
x100 100.0 193.4 235.6 304.7 124

125
Paasche price index - total econolY 126

tqt.pt 305.4 833.4 1096.1 1703.25 127
tqt.po 305.4 446.6 470.95 572.47 128

tqt.ptftqt.po 1. 00 1.87 2.33 2.98 129
x100 100.0 186.6 232.7 297.5 130

131
Laspeyres price index - sector a 132

tqo.pt 29.7 72.25 79.65 99.3 133
i:qo.po 29.7 29.7 29.7 29.7 134

i:qo. ptfi:qo. po. 1. 00 2.43 2.68 3.34 135
1100 100.0 243.3 268 .2 3340 3 136

137
Laspeyrea price index - sector b 138

i:qo.pt 99.6 161.65 220.6 261. 3 139
tqo.po 99.6 99.6 99.6 99.6 140

tqo.ptftqo.po 1. 00 1. 62 2.21 2.62 141
1100 100.0 162.3 221. 5 262.3 142

lU
Laspeyres price index - sector c 144

i:qo.pt 176.1 338.5 415.1 536.6 145
tqo.po 176.1 176.1 176.1 176.1 146

tqo.ptftqo.po 1. 00 1. 92 2.36 3.05 147
x109 100.0 192.2 235.7 30407 148

149
Laspeyre. price index - total econolY 150

Xqo.pt 305.4 572.4 715.35 897.2 151
i:qo.po 305.4 305.4 305.4 305.4 152

i:qo.ptftqo.po 1. 00 1. 87 2.34 2.94 153
x100 100.0 187.4 234,2 . 293.8 154

155
Value of output using Paasche deflator - sector a 156

tqt.pt I RlOOO 29700 43100 24000 9950 157
tqt.pt/Index 297 179 89.5 29.7 158

Convert to index fori 100.0 60.3 30.1 10.0 159
160

Value of output using Paasche deflator - sector b 161
tqt.pt x R1000 99600 202100 242300 261000 162
tqt.pt/Index 996 1245 1098 994 163

Convert to index fori 100.0 125.0 110.2 99.8 164
165

Value of output using Paascbe deflator . sector c 166
tqt.pt x nooo 176100 588200 829800 1432300 167
i:qt.pt/Index 1761 3042 1~" t7nl
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Convert to index fori 100.0 172.7 200.0 . 267.0 169
170

Value of output using Paasche deflator - total econolY 171
l:qt.pt I HOOO 305400 833400 1096100 1703250 172
l:qt.pt/lndex 3054 H66 4109.5 5724.7 173

Check SUI of cOlponents 3054 4466 4709.5 5724.7 174
SUI with year 0 ,eights 100.0 146.2 154,2 187.4 175

COlpare with Ro' 173 total 100.0 146.2 154.2 187.4 176
SUI lith year t+2 ,eights 100.0 164.8 185.3 239.8 177

178
179
180

Value of output using Laspeyres deflator - sector a 181
l:qt.pt x HOOO 29700 43100 24000 9950 182
l:qt.pt/Index 297.0 177.2 89.5 29.8 183

Convert to index fori 100.0 59.7 30.1 10.0 184
185

Value of output using Laspeyres deflator - sector b 186
l:qt.pt x HOOO 99600 202100 242300 261000 187
l:qt.pt/Index 996.0 1245.2 1094.0 994.9 188

Convert to index fori 100.0 125.0 109.8 99.9 189
190

Value of output using Laspeyres deflator - sector c 191
l:qt.pt x HOOO 176100 588200 829800 1432300 192
l:qt.pt/lndex 1761. 0 3060.0 3520.3 4100.5 193

Convert to index fori 100.0 173.8 199.9 266.9 194
195

Value of output using Laspeyres deflator . total econolY 196
l:qt.pt x HOOO 305400 833400 1096100 1703250 197
l:qt.pt/Index 3054,0 4H6.5 4679.5 5797.7 198

Check SUI of cOlponents 3054, 0 H82.4 4703.8 5725.1 199
SUI lith year 0 leights 100.0 146.8 154, 0 187.5 200

Compare lith ROI 198 total 100.0 145.6 153. 2 189.8 201
SUI lith year t+2 ,eights 100.0 165.6 185.1 239.8 202

203
204
205

Second silulation - calculations 206
207

Palsche price index . sector a 208
l:qt.pt 29.7 43.1 24 9.95 209
l:qt.po 99.3 59.3 29.65 9.95 210

l:qt.pt/l:qt.po 0.30 0.73 0.81 1. 00 211
xl00 29.9 72.7 80.9 100.0 212

213
Paasche price index - sector b 214

l:qt.pt 99.6 202.1 242.3 261. 0 215
l:qt.po 261. 3 326.7 287.7 261. 0 216

l:qt.pt/l:qt.po 0.38 0.62 0.84 1. 00 217
xl00 38.1 61.9 84.2 100.0 218

219
Paasche price index . sector c 220

l:qt.pt 176.1 588.2 829.8 1432.3 221
l:qt.po 536.6 929.0 1073.4 1432.3 222

l:qt.pt/rqt.po 0.33 0.63 0.77 1. 00 223
1100 32.8 ~1 1 77 , fA" ,.
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225
Paasche price index . total econolY 226

Zqt,pt 305.4 833.4 1096,1 1703.25 227
Zqt. po 897.2 1314. 95 1390.75 1703.25 228

Zqt.pt/Zqt,po O,H 0.63 0.79 1. 00 229
xl00 KO 63.4 78.8 100.0 230

231
Laspeyres price index - sector a 232

Zqo.pt 2.97 7.21 7. 96 9.95 233
Zqo.po 9.95 9.95 9.95 9,95 234

Zqo,pt/Zqo,po 0.30 0,72 0.80 1. 00 235
xl00 29.8 72.5 80.0 100,0 236

237
Laspeyres price index - sector b 238

Zqo.pt 99,4 161.05 220.9 261 239
Zqo,po 261 261 261 261 HO

Zqo.ptHqo.po 0,38 0.62 0.85 LOO 241
xl00 38.1 61. 7 84,6 100.0 H2

243
Laspeyres price index - sector c 2H

Zqo.pt 410.1 905.3 1105.7 1432.3 245
Zqo.po 1432.3 1432.3 1432.3 1432.3 246

Zqo.pt/Zqo.po 0,33 0.63 0.77 1. 00 247
xl00 32.8 63.2 17.2 100,0 248

H9
Laspeyres price index - total econolY 250

Zqo.pt 572,41 1073,56 1334.56 1703.25 251
Zqo.po 1703.25 1703.25 1703.25 1703,25 252

Zqo.pt/Zqo.po 0,34 0.63 0.78 1. 00 253
1100 33.6 63.0 78.4 100.0 254

255
Value of output using Paasche deflator - sector I 256

Zqt. pt x HOOO 29700 43100 24000 9950 257
Zqt.pt/Indel 993 593 296.5 99.5 258

Convert to index fori 100.0 59.7 29.9 10.0 259
260

Value of output using Paasche def1ator . sector b 261
Zqt.pt x HOOO 99600 202100 242300 261000 262
Zqt.pt/Index 2613 3266.5 2877 2610 263

Convert to indel fori 100.0 125.0 110.1 99.9 264
265

Value of output using Paasche deflator - sector c 266
Zqt, pt x HOOO 176100 588200 829800 1432300 267
Zqt.pt/Indel 5366 9290 10734 14323 268

Convert to index fori 100.0 173.1 200.0 266,9 269
270

Value of output using Paasche deflator . total econolY 271
tqt, pt x RlOOO 305400 83HOO 1096100 1703250 272
Zqt.ptlIndex 8972 13149.5 13907.5 17032.5 273

Check SUI of cOlponents 8972 13149,5 13907.5 17032.5 214
SUI rith year 0 reights 100.0 146.4 154. 2 187.5 275

COlpare rith Ror 273 total 100.0 146,6 155,0 189.8 276
SUI rith year t+2 reights 100,0 165.1 185,3 239.8 277

278
279



483

Value of output usinq Laspeyres deflator - sector a 281
};qt.pt x HOOO 29700 43100 24000 9950 282
};qt. pt/Index 995.0 594, 8 300.0 99,5 283

Convert to index fori 100.0 59.8 30.2 10.0 284
285

Value of output usinq Llspeyres deflator - sector b 286
};qt.pt x UOOO 99600 202100 242300 261000 287
};qt.pt/Index 2615.3 3275.3 2862.8 2610.0 288

Convert to index fori 100.0 125.2 109.5 99.8 289
290

Value of output usinq Laspeyres deflator - sector c 291
Lqt.pt x R1000 176100 588200 829800 1432300 292
Lqt.pt/Index 5365.4 9306.1 10749.1 14323.0 293

Convert to index fori 100.0 173.4 200.3 267. 0 294
295

Value of output usinq Laspeyres deflator . total econolY 296
};qt,pt x UOOO 305400 833400 1096100 1703250 297
};qt.pt/Index 9086.5 13222.3 13989,1 17032.5 298

Check SUI of cOlponents 8975.7 13176.1 13911. 9 17032.5 299
SUI rith year 0 reiqhts 100.0 146.7 154. 2 187.4 300

COlpare rith Ror 298 total 100,0 145.5 154, 0 187.4 301
SUI rith year t+2 reiqhts 100.0 165.4 185.4 239.8 302

303
304
305

COlparative qrorth rates 306
Silulation 1 - Index rith period 0 : 100 307
Paasche . Sector a 100.0 60.3 30.1 10.0 308

Sector b 100.0 125.0 110.2 99.8 309
Sector c 100.0 172 .7 200.0 267.0 310

Total econolY 100.0 146.2 154, 2 187.4 311
Silulation 2 - Index rith period t+2 : 100 312
Paasche - Sector a 100.0 59.7 29.9 10.0 313

Sector b 100.0 125.0 110.1 99.9 314
Sector c 100.0 173.1 200.0 266.9 315

Total econolY 100.0 146.6 155.0 189.8 316
317

Silulation 1 - Index rith period 0 : 100 318
Laspeyres - Sector a 100.0 59.7 30.1 10.0 319

Sector b 100.0 125.0 109.8 99.9 320
Sector c 100.0 173.8 199.9 266.9 321

rotal econol' 100.0 145.6 153.2 189.8 322
Silulation 2 - Index rith period t+2 : 100 323
Laspeyres - Sector a 100.0 59.8 30.2 10.0 324

Sector b 100.0 125.2 109. 5 99.8 325
Sector c 100.0 173.4 200.3 267. 0 326

Total econolY 100,0 145.5 154, 0 187.4 327
328

aaj-pa1 329
SUI rith year 0 reiqhts 100.0 146.2 154, 2 187.4 330

COlpare rith ROI 173 total 100,0 146.2 154, 2 187.4 331
SUI rith year t+2 reiqhts 100,0 164, 8 185.3 239.8 332

uj-la1 333
SUI rith year 0 reiqhts 100.0 146.8 154, 0 187.5 334

COlpare rith ROI 198 total 100,0 145.6 153.2 189,8 335
SUI rith year t+2 reiqhts lOO,O a~ ~ 19~ 1 11ft ft
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uj-pa2 337
SUI with year 0 ,eights 100.0 146.4 15t2 187.5 338

COlpare with Ro' 273 total 100.0 146.6 155.0 189.8 339
SUI with year t+2 ,eights 100.0 165.1 185.3 239.8 340

aaj-la2 341
SUI 'i th year 0 ,eights 100.0 146.7 154, 2 187.4 H2

COlpare with Ro' 298 total 100.0 145.5 154,0 187.4 H3
SUI with year t+2 ,eights 100.0 165.4 185.4 239.8 3H

aaj-ta 345
COlparative growth rates 346

Si.ulation 1 - Index with period 0 : 100 341
Paasche - Sector a 100.0 60.3 30.1 10.0 348

Sector b 100.0 125.0 110.2 99.8 349
Sector c 100.0 172.7 200.0 267.0 350

Total econolY 100.0 146.2 154,2 187. 4 351
Silulation 2 - Index with period t+2 : 100 352
Paasche - Sector a 100.0 59.7 29.9 10.0 353

Sector b 100.0 . 125.0 110.1 99.9 354
Sector c 100.0 171.1 200.0 266.9 355

Total econolY 100.0 146.6 155.0 189.8 356
3S7

Silulation 1 - Index with period 0 : 100 358
Laspeyres - Sector a 100.0 S9.7 30.1 10.0 359

Sector b 100.0 125.0 109.8 99.9 360
Sector c 100.0 173.8 199.9 266.9 361

rotal econolY 100.0 145.6 lS3.2 189.8 362
Silulation 2 - Index with period t+2 : 100 363
Laspeyres - Sector a 100.0 S9.8 30.z 10.0 364

Sector b 100.0 12S .2 109.S 99.8 365
Sector c 100.0 173.4 200.3 267.0 366

rotal econolY 100.0 U5.S lS4, 0 187.4 367
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APPENDIX 2-5

Measurement of simulated performance of an hypothetical economy
using Paasche and Laspeyres indices.

Appendix 2-5a Double deflation approach - no changes in net/gross output ratio

Appendix 2-5b Double deflation approach - major structural changes in net/gross output ratio
in industry b2
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Appendix 2-5a - Measurelent of silulated perforlance 1
of an hypothetical econolY - double deflation approach 2
Ra changes in net/gross output ratio 3

4
Actual data frol P3001, 28 June 1993 5

1979 1982 1985 1988 6
Other Chelicals, Gross and Het Output 7

Gross Output 3030.4 5938.7 9728.8 13307.8 8
Het Output 974. 0 1992.3 4956.9 5972.4 9

Het/Gross \ 32.1 33.5 51. 0 H.9 10
Total Manufacturing, Gross' Het Output 11

Gross Output 29768.9 55651. 9 75351.1 118242.8 12
Ret Output 11237.9 21717. 9 31296.5 47783.1 13

Het/Gross \ 37.8 39.0 41. 5 40.4 14
Gross \ tot 10.2 10.7 12.9 11. 3 15
let \ tot 8.7 9.2 15.8 12.5 16

Interlediate Inputs 17
\ GO -Oth Ch 67.9 66.5 49.0 55.1 18
\ GO -Total 62.2 61.0 58.5 59.6 19
OtCh/Tot \ 11.1 11. 6 10.8 10.4 20

21
Basic Data for silulation 22

Volule of gross output Year 0 Year t Year t+l Year t+2 23
Sector tOo tOt tOttl tOt+2 24

a 10.0 11. 0 13.0 15.0 25
b 20.0 21. 6 23.7 25.5 26
c 30.0 31. 0 34,0 35.0 27

00 Qt Ottl Ot+2 28
Industry al 2.0 2.4 2.9 3.5 29

a2 2.5 2.7 4,0 4,5 30
a3 5.5 5.9 6.1 7.0 31
bl 3.0 3.2 3.4 3.5 32
b2 7.5 8.6 10.2 9.5 33
b3 9.5 9.8 10.1 12.5 34
cl 12.0 12.3 12.7 13.0 35
c2 15.5 16.0 17. 5 18.5 36
c3 2.5 2.7 3.8 3.5 37

38
Copy original Gross Outputs as reference 39

Industry al 2.0 2.4 2.9 3.5 40
a2 2.5 2.7 4,0 4.5 H
a3 5.5 5.9 6.1 7.0 42
bl 3.0 3.2 3.4 3.5 43
b2 7.5 8.0 8.5 9.0 H
b3 9.5 9.8 10.i 12.5 45
cl 12.0 12.3 12. 7 13.0 46
c2 15.5 16.0 17.5 18.5 U
c3 2.5 2.7 3.8 3.5 48

49
Gross Output Prices po pt pttl pt+2 50

Industry al 3.0 7.0 8.0 10.0 51
a2 3.1 6.8 8.3 9.5 52
a3 2.9 7.5 7.8 10.1 53
bl 5.0 8.0 11. 0 13.0 54
b2 4.1 7.6 10.4 13.3 55
b3 i.A 7 7 tt, .. "
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cl 6,0 11.0 14.0 18,0 57
c2 5,7 11. 5 13.7 17.7 58
c3 6.3 11. 3 13.9 18.5 59

60
CCPf original price structure as ref po pt pttl pt+2 61

Industry a1 3.0 7.0 8.0 10,0 62
a2 3.1 6.8 8.3 9.5 63
a3 2.9 7.5 7.8 10.1 64
bl 5.0 8.0 11. 0 13.0 65
b2 5,2 8.6 10.; 13,3 66
b3 4.8 7,7 11,3 12,9 67
cl 6.0 11. 0 14,0 18,0 68
c2 5.7 11. 5 13.7 17,7 69
c3 6.3 11. 3 13.9 18.5 70

71
Gross Outputs - Relative prices po pt pttl pt+2 72

Industry at 100.0 233.3 266.7 333.3 73
a2 100.0 219 .• 267.7 306.5 H
a3 100.0 258.6 269.0 348.3 75
bl 100.0 160.0 220.0 260.0 76
b2 100.0 185.' 253.7 324.. 77
b3 100.0 160.' 235.' 268,8 78
cl 100.0 183.3 233.3 300.0 79
c2 100.0 201.8 HO.' 310,5 80
c3 100.0 179,' 220.6 293.7 81

82
Gross output (Total revenue) (Q.pI Qo.po Qt.pt Qttl.pttlQtt2,ptt2 83

Industry a1 6.0 16.8 23.2 35.0 8.
a2 7.8 18 .• 33.2 42.8 85
a3 16.0 H.3 47.6 70.7 86
bl 15.0 25.6 37,4 45,5 87
b2 30.7 65.0 106.1 126.' 88
b3 '5.6 75.5 11401 161. 3 89
cl 72.0 135.3 177,8 23400 90
c2 88.4 184.0 239.8 327.5 91
c3 15.8 30.5 52.8 6408 92

Total 297.2 595.3 832.0 1107,8 93
Gross output-current prices 297.2 595,3 832,0· 1107.8 94

95
Gross Outputs - Weights 96

Sector a 10.0 13.3 12.5 13.4 97
Sector b 30.7 27.9 31. 0 30,1 98
Sector c 59.3 58.8 56.5 56,5 99

100
Industry al 2.0 2.8 2.8 3,2 101

a2 2.6 3.1 4.0 3,9 102
a3 5.' 7.4 5.7 6.4 103
bl 5.0 403 4.5 4.1 104
b2 10.3 10.9 12.8 11. 4 105
b3 15,3 12,7 13,7 14. 6 106
cl 2402 22.7 21. • 21.1 107
c2 29.7 30.9 28.8 29,6 108
c3 5.3 5.1 6.3 5,8 109

Total 100,0 100.0 100,0 100,0 110
III

Het output IQ.p-q,p)
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Industry a1 2.2 6.2 8.6 13.0 113
a2 2.9 6.8 12.3 15.8 114
a3 5.9 16.4 17.6 26.2 115
b1 5.9 10.0 14, 6 17.7 116
b2 12.0 25.3 41.4 49.3 117
b3 17.8 29.4 44.5 62,9 118
cl 26,6 50.1 65.8 86.6 119
c2 32. 7 68.1 88.7 121. 2 120
c3 5.8 11. 3 19.5 24. 0 121

Total 111. 8 223.6 313.0 416.5 122
Het/Gross Output ('I (Actual ratiosl 123

Industry a1 37.0 37.0 37.0 37.0 124
a2 37.0 37.0 37,0 37,0 125
a3 37,0 37.0 37.0 37,0 126
b1 39,0 39,0 39.0 39.0 127
b2 39,0 39,0 39.0 39,0 128
b3 39.0 39.0 39.0 39.0 129
cl 37.0 37,0 37,0 37.0 130
c2 37,0 37.0 37.0 37.0 131
c3 37.0 37,0 37.0 37.0 132

Total 37.6 37,6 37.6 37.6 133
134

Copy original Het/Gross Output ratios as reference 135
Industry a1 37.0 37.0 37.0 37.0 136

a2 37.0 37,0 37.0 37.0 137
a3 37.0 37.0 37.0 37.0 138
bl 39.0 39.0 39.0 39.0 139
b2 39.0 39.0 39.0 39.0 140
b3 39.0 39.0 39.0 39.0 141
cl 37.0 37.0 37.0 37.0 142
c2 37.0 37.0 37.0 37.0 143
c3 37,0 37.0 37.0 37.0 lU

Total 37. 6 37.6 37.6 37.6 145
146

Live table for varying let/Gross Output ratio 147
Industry a1 2.2 6.2 8.6 13.0 148

a2 2.9 6.8 12.3 15,8 149
13 5.9 16.4 17.6 26,2 150
b1 5.9 10.0 14, 6 17.7 151
b2 12.0 25.3 41.4 49.3 152
b3 17.8 29,4 44.5 62.9 153
cl 26.6 50.1 65,8 86.6 154
c2 32.7 68.1 88.7 121. 2 155
c3 5.8 11. 3 19.5 24. 0 156

157
let Output Weights 158

Industry a1 2.0 2.8 2.7 3.1 159
a2 2.6 3.0 3.9 3.8 160
a3 5.3 7.3 5.6 6.3 161
b1 5,2 4,5 4,7 4,3 162
b2 10.7 11.3 13.2 11. 8 163
b3 15.9 13.2 14. 2 15.1 164
cl 23.8 22.4 21. 0 20.8 165
c2 29,2 30.5 28,3 29,1 166
c3 5,2 5.0 6.2 5.8 167

Total 100,0 100.0 100.0 too.O HQ
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169
Volule of int inputs Year 170

Sector !qo !qt !qtH !qtt2 171
a 6.3 6.9 8.2 9.5 172
b 12.2 13.1 14,5 15.6 173
c . 18.9 19.5 21. 4 22.1 174

qo qt qtH qtt2 175
Industry a1 1.3 1.5 1.8 2.2 176

a2 1.6 1.7 2.5 2.8 177
a3 3.5 3.7 3.8 4,4 178
bl 1.8 2.0 2.1 2.1 179
b2 4.6 5.2 6.2 5.8 180
b3 5.8 6.0 6.2 7.6 181
cl 7.6 7.7 8.0 8.2 182
c2 9.8 10.1 11.0 11. 7 183
c3 1.6 1.7 2.4 2.2 184

185
Prices of into inputs po pt pt+l ptt2 186

Industry al 3.0 7.0 8.0 10.0 187
a2 3.1 6.8 8.3 9.5 188
a3 2.9 7.5 7.8 10.1 189
bl 5.0 8.0 11.0 13.0 190

. b2 4.1 7.6 10.4 13.3 191
b3 4.8 7.7 11. 3 12.9 192
cl 6.0 11.0 H.O 18.0 193
c2 5.7 11. 5 13.7 17.7 194
c3 6.3 11.3 13.9 18.5 195

196
Relative prices - Interlediate input po pt pt+1 ptt2 197

Industry a1 100.0 233.3 266.7 333.3 198
a2 100.0 219.4 267.7 306.5 199
a3 100.0 258.6 269.0 348.3 200
b1 100.0 160.0 220.0 260.0 201
b2 100.0 185.4 253.7 324. 4 202
b3 100.0 160.4 235.4 268.7 203
cl 100.0 183.3 233.3 300.0 204
c2 100.0 201.8 240.4 310.5 205
c3 100.0 179.4 220.6 293.7 206

207
Weights 208
Sector I 10.1 13.5 12.6 13.5 209
Sector b 30.1 27.2 30.3· 29.4 210
Sector c 59.8 59.3 57.1 57.1 211

212
Industry a1 2.0 2.8 2.8 3.2 213

a2 2.6 3.1 4,0 3.9 214
a3 5.4 7.5 5.8 6.4 215
b1 4,9 4.2 4.4 4.0 216
b2 10.1 10.7 12.5 11. 2 217
b3 15.0 12.4 13.4 14.2 218
cl 24. 5 22.9 21. 6 21. 3 219
c2 30.0 31. 2 29.1 29.8 220
c3 5.4 5.2 6.4 5.9 221

fotal : 100.0 100.0 100.0 100.0 222
223

Value of int inputs (q.pl qo.po qt.pt qtt1.ptt1qtt2.Dtt2 "t
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Industry al 3.8 10.6 14.6 22.1 225
a2 409 11. 6 20.9 26.9 226
a3 10.0 27.9 30.0 H.5 227
b1 9.2 15.6 22.8 27.8 228
b2 18.8 39.6 640 7 77 .1 229
b3 27.8 46.0 69.6 98.4 230
cl 45.4 85.2 112.0 147.4 231
c2 55.7 115.9 151. 0 206.3 232
c3 9.9 19.2 33.3 40.8 233

Total 185.4 371. 7 519.0 691. 2 234
235

Int inputs-current prices 185.4 371.7 519.0 691. 2 236
Het/gross output (\) 37.6 37.6 37.6 37.6 237

238
Calculations 239

240
Paasche price index (gross outputl - sector a 241

~Qt.pt 29.7 79.4 lot 0 148.5 242
~Ot.po 29.7 32.7 38.8 H.8 243

~Qt.ptItQt.po 1. 00 2.43 2.68 3.32 2H
X400 100.0 243.0 268.1 331. 7 245

246
Paasche price index (gross outputl - sector b 247

~Ot.pt 91. 4 166.0 257.6 333.1 248
~Ot.po 91. 4 98.1 107.3 116.5 249

~Qt.pt/~Qt.po 1. 00 1. 69 2.40 2.86 250
1100 100.0 169.3 240.1 286.0 251

252
Paasche price index (gross outputl - sector c 253

~Qt. pt 176.1 349.8 410.4 626.2 254
~Ot. po 176.1 182.0 199.9 205.5 255

~Ot.pt/~Qt.po 1. 00 1. 92 2.35 3.05 256
x100 100.0 192.2 235.3 304.7 257

258
Paascbe price index (gros. output) - total econolY 259

~Ot. pt 297.2 595.3 832.0 1107.8 260
~Ot.po 297.2 312.8 346.0 366.7 261

tQt.pt/~Qt.po 1. 00 1. 90 2.40 3.02 262
1100 100.0 190.3 240.5 302.1 263

264
Paasche price index (interlediate inputs) - sector a 265

tqt.pt 18.7 50.0 65.5 93.5 266
~qt. po 18.7 20.6 2404 28.2 267

~qt.pt/~qt.po 1. 00 2.43 2.68 3.32 268
1100 100.0 243.0 268.1 331. 7 269

270
Paasche price index (in~rlediate inputsl - sector b 271

~qt. pt 55.7 85.7 157.1 203.2 272
~qt. po 55.7 59.8 65.5 71.0 273

~qt.pt/tqt.po 1. 00 1.43 2.40 2.86 274
x100 100.0 143.2 240.1 286.0 275

276
Paasche price index linterlediate inputs) - sector c 277

tqt.pt 110.9 220.4 296.3 3940 5 278
~qt. po 110.9 114.7 125.9 129.5 279

tat.Dt/tat.Dn 1 nn 1 Q? , ,1: , hI: '""
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1100 100.0 192. 2 235.3 304.7 281
282

Paasche price index (intermediate inputs) . total econolY 283
Eqt.pt 185,4 371. 7 519.0 691. 2 284
Eqt,po 185,4 195.1 215.8 228,7 285

Eqt.ptIEqt.po 1. 00 1. 91 2AO 3,02 286
x100 100,0 190.5 HO.5 302.2 287

288
Value of gross output . sector a 289

EQt.pt/(Qt,pt/Qt.pol x 21000 29700 32680 38790 44750 290
Convert to index fori 100,0 110.0 130.6 150.7 291

Value of net output - sector a 292
&Qt.pt/(Qt.pt/Qt.po! - &qt.pt/(qt.pt/qt.po) x 21000 293

10989 12092 14352 16558 294
Convert to index fori 100.0 110.0 130.6 150.7 295

296
Value of gross output - sector b 297

EQt.pt/(Qt,pt/Qt,pol x 21000 91350 98095 107300 116450 298
Convert to index fori 100.0 107. 4 117,5 127.5 299

Value of net output . sector b 300
EQt.pt/(Qt.pt/Qt,po} • Eqt.pt/(qt.pt/qt.po) x 21000 301

35627 38257 418H 45416 302
Convert to index fori 100,0 107.4 117.5 127.5 303

304
Value of gross output· sector c 305

EQt,pt/(Qt.pt/Qt,pol x 21000 176100 182010 199890 205500 306
Convert to index fori 100.0 103.4 113,5 116.7 307

Value of net output - sector c 308
EQt,pt/(Qt,pt/Qt.pol - Eqt.pt/(qt.pt/qt.po) x K1000 309

65157 673H 73959 76035 310
Convert to index fori 100.0 103.4 113.5 116.7 311

312
Value of gross output· total econolY 313

&Qt.pt/(Qt.pt/Qt.po) x 21000 297150 312785 345980 366700 314
Convert to index fori 100.0 105.3 116.4 123.4 315

Value of net output - total econolY 316
&Qt.pt/(Qt.pt/Qt.po) - &qt.pt/(qt.pt/qt.pol x 21000 317

111772 117692 130159 138008 318
Convert to index fori 100.0 105.3 U6.4 123.5 319

320
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Appendix 2-5b - Measurelent of si.ulated perfor.ance 1
of an hypothetical econolY - double deflation approach 2
Major structural changes in net/gross output ratio in industry b2 3

4
Actual data frol P3001, 28 June 1993 5

1979 1982 1985 1988 6
Other Chelicals, Gross &Het Output 7

Gross Output 3030.4 5938.7 9728.8 13307.8 8
Het Output 974, 0 1992.3 4956.9 5972.4 9

Bet/Gross l 32.1 33.5 51. 0 H.9 10
Total Manufacturing, Gross &Het Output 11

Gross Output 29768.9 55651.9 75351.1 118242.8 12
Set Output 11237.9 21717.9 31296.5 47783.1 13

Set/Gross l 37.8 39.0 41.5 40.4 14
Gross l tot 10.2 10.7 12.9 11. 3 15

Het l tot 8.7 9.2 15.8 12.5 16
Interlediate Inputs 17

l GO -Oth Ch 67.9 66.5 49.0 55.1 18
l GO -Total 62.2 61. 0 58.5 59.6 19
OtCh/Tot l 11.1 11. 6 10.8 10.4 20

21
Basic Data for silulation 22

Volule of gross output Year 0 Year t Year t+1 Year t+2 23
Sector roo rOt r~t+l rOt+2 24

a 10.0 11. 0 13.0 15.0 25
b 20.0 21. 6 23.7 25.5 26
c 30.0 31. 0 KO 35.0 27

Qo Qt Qt+l Qt+2 28
Industry al 2.0 2.4 2.9 3.5 29

. a2 2.5 2.7 to 405 30
a3 5.5 5.9 6.1 7.0 31
b1 3.0 3.2 3.4 3.5 32
b2 7.5 8.6 10.2 9.5 33
b3 9.5 9.8 10.1 12.5 34
cl 12.0 12.3 12.7 13.0 35
c2 15.5 16.0 17.5 18.5 36
c3 2.5 2.7 3.8 3.5 37

38
Copy original Gross Outputs as reference 39

Industry al 2.0 2.4 2.9 3.5 40
a2 2.5 2.7 4,0 4,5 H
a3 5.5 5.9 6.1 7.0 42
b1 3.0 3.2 3.4 3.5 43
b2 7.5 8.0 8.5 9.0 H
bJ 9.5 9.8 10.1 12.5 45
cl 12.0 12.3 12.7 13.0 46
c2 15.5 16.0 17.5 18.5 47
c3 2.5 2.7 3.8 3.5 U

49
Gross Output Prices po pt pt+l pt+2 50

Industry al 3.0 7.0 8.0 10.0 51
a2 3.1 6.8 8.3 9.5 52
a3 2.9 7.5 7.8 10.1 53
b1 5.0 8.0 11. 0 13.0 54
b2 401 7.6 10.4 13.3 55
b3 4,8 7.7 111 " 0
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cl 6.0 11. 0 ItO 18.0 57
c2 5.7 11.5 13.7 17.7 58
c3 6.3 11. 3 13.9 18.5 59

60
Copy original price structure as ref po pt pt+l ptt2 61

Industry al 3.0 7.0 8,0 10.0 62
a2 3.1 6,8 8.3 9.5 63
a3 2,9 7,5 7.8 10.1 64
b1 5,0 8.0 11. 0 13.0 65
b2 5.2 8.6 10.7 13.3 66
b3 4.8 7,7 11. 3 12,9 67
cl 6.0 11.0 H.O 18.0 68
c2 5.7 11. 5 13.7 17.7 69
c3 6.3 11. 3 13.9 18.5 70

71
Gross Outputs· Relative prices po pt pt+l ptt2 72

Industry al 100.0 233.3 266.7 333.3 73
a2 100.0 219.4 267.7 306.5 74
a3 100.0 258.6 269.0 348.3 75
bl 100.0 160.0 220.0 260.0 76
b2 100.0 185.4 253,7 324, 4 77
b3 100.0 160.4 235.4 268.8 78
cl 100.0 183.3 233.3 300.0 79
c2 100.0 201. 8 240.4 310.5 80
c3 100.0 179.4 220.6 293.7 81

82
Gross output (Total revenue) IQ.p} Qo,po Qt.pt Qttl.pttlQtt2.ptt2 83

Industry al 6.0 16.8 23,2 35.0 84
a2 7.8 18,4 33.2 42.8 85
a3 16.0 44,3 47.6 70.7 86
bl 15.0 25.6 37.4 45.5 87
b2 30.7 65.0 106.1 126.4 88
b3 45.6 75.5 114.1 161. 3 89
cl 72.0 135.3 177.8 23tO 90
c2 88.4 184. 0 239.8 327.5 91
c3 15,8 30.5 52.8 6t8 92

Total 297.2 595.3 832.0 1107.8 93
Gross output-current prices 297.2 595.3 832.0 1107.8 94

95
Gross Outputs - Weights 96

Sector a 10.0 13.3 12.5 13.4 97
Sector b 30.7 27.9 31. 0 30.1 98
Sector c 59,3 58.8 56.5 56,5 99

100
Industry al 2.0 2.8 2.8 3.2 101

a2 2,6 3.1 to 3.9 102
a3 5.4 7,4 5.7 6.4 103
bl 5.0 t3 t5 4.1 104
b2 10.3 10.9 12.8 11. 4 105
b3 15.3 12.7 13.7 H.6 106
cl 24.2 22.7 21. 4 21.1 107
c2 29.7 30.9 28,8 29,6 108
c3 5.3 5.1 6.3 5.8 109

Total 100.0 100,0 100.0 100.0 110
111

Het output IQ.p-q.p} "'
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Industry al 2.2 6.2 8.6 13.0 113
a2 2.9 6.8 12.3 15.8 114
a3 5.9 16.4 17. 6 26.2 115
bl 5.9 10.0 14.6 17.7 116
b2 9.8 21. 4 54.1 55.6 117
b3 17.8 29.4 44.5 62.9 118
cl 26.6 50.1 65.8 86.6 119
c2 32.7 68.1 88.7 121. 2 120
c3 5.8 11. 3 19.5 24. 0 121

Total 109.6 219.7 325.7 422.8 122
Het/Gross Output (\) (Actual ratios) 123

Industry al 37. 0 37.0 37.0 37.0 124
a2 37.0 37.0 37.0 37.0 125
a3 37.0 37.0 37.0 37.0 126
bl 39.0 39.0 39.0 39.0 127
b2 32.0 l3.0 51.0 44.0 128
b3 39.0 39.0 39.0 39.0 129
cl 37.0' 37. 0 37.0 37.0 130
c2 37.0 37.0 37.0 37.0 131
c3 37.0 37.0 37. 0 37.0 132

Total 36.9 36.9 39.1 38.2 133
134

Copy original Het/Gross Output ratios as reference 135
Industry al 37.0 37. 0 37.0 37.0 136

a2 37.0 37. 0 37.0 37.0 137
a3 37.0 37.0 37.0 37. 0 138
bl 39.0 39.0 39.0 39.0 139
b2 39.0 39.0 39.0 39.0 140
b3 39.0 39.0 39.0 39.0 141
cl 37.0 37.0 37.0 37.0 142
c2 37.0 37.0 37.0 37.0 143
c3 37. 0 37.0 37.0 37.0 144

Total 37.6 37.6 37.6 37.6 145
146

Live table for varying Set/Gross Output ratio 147
Industry a1 2.2 6.2 8.6 13.0 148

a2 2.9 6.8 12.3 15.8 149
a3 5.9 16.4 17.6 26.2 150
bl 5.9 10.0 14. 6 17.7 151
b2 9.8 21. 4 54.1 55.6 152
b3 17.8 29.4 44.5 62.9 153
cl 26.6 50.1 65.8 86.6 154
c2 32.7 68.1 88.7 121. 2 155
c3 5.8 11. 3 19.5 24. 0 156

157
Het Output Weights 158

Industry al 2.0 2.8 2.6 3.1 159
a2 2.6 3.1 3.8 3.7 160
a3 5.4 7.5 5.4 6.2 161
bl 5.3 4.5 4.5 4.2 162
b2 9.0 9.8 16.6 13.1 163
b3 16.2 13.4 13.7 14. 9 164
cl 24. 3 22.8 20.2 20.5 165
c2 29.8 31. 0 27. 2 28.7 166
c3 5.3 5.1 6.0 5.7 167

Tot~J Inn n an n 'hA III
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169
Volule of.int inputs Year . 170

Sector l:qo Lqt l:qttl l:qt+2 171
a 6.3 6.9 8.2 9.5 172
b 12.7 13.7 13.2 15.1 173
c 18.9 . 19.5 21. 4 22.1 174

qo qt qttl qt+2 175
Industry al 1.3 1.5 1.8 2.2 176

a2 1.6 1.7 2.5 2.8 177
a3 3.5 3.7 3.8 4,4 178
bl 1.8 2.0 2.1 2.1 179
b2 5.1 5.7 5.0 5.3 180
b3 5.8 6.0 6.2 7.6 181
cl 7.6 7.7 8.0 8.2 182
c2 9.8 10.1 11.0 11.7 183
c3 1.6 1.7 2.4 2.2 184

185
Prices of into inputs po pt pt+1 pt+2 186

Industry al 3.0 7.0 8.0 10.0 187
a2 3.1 6.8 8.3 9.5 188
a3 2.9 7.5 7.8 10.1 189
bl 5.0 8.0 11. 0 13.0 190
b2 4,1 7.6 10.4 13.3 191
b3 4,8 7.7 11. 3 12.9 192
cl 6.0 11. 0 14, 0 18.0 193
c2 5.7 11.5 13.7 17.7 194
c3 6.3 11. 3 13.9 18.5 195

196
Relative prices - Interlediate input po pt pt+1 pt+2 197

Industry al 100.0 233.3 266.7 333.3 198
a2 100.0 219.4 267.7 306.5 199
a3 100.0 258.6 269.0 348.3 200
bl 100.0 160.0 220.0 260.0 201
b2 100.0 185.4 253.7 324.4 202
b3 100.0 160.4 235.4 268.7 203
cl 100.0 183.3 233.3 300.0 204
c2 100.0 201.8 240.4 310.5 205
c3 100.0 179.4 220.6 293. 7 206

207
Weights 208
Sector a 10.0 13. 3 12.9 13.7 209
Sector b 30.9 28.0 28.5 28.7 210
Sector c 59.2 58.7 58.5 57.6 211

212
Illdustry at 2.0 2.8 2.9 3.2 213

a2 2.6 3.1 4,1 3.9 214
a3 5.4 7.4 5.9 6.5 215
bl 4,9 4,2 4,5 4,1 216
b2 11. 2 11. 6 10.3 10.3 217
b3 14,8 12.3 13,8 1404 218
cl 24.2 22.7 22,1 21.5 219
c2 29.7 30,9 29.8 30.1 220
c3 5.3 5.1 6,6 6.0 221

Total 100.0 100.0 100,0 100.0 222
223

Value of int inputs lo.pl an. nn ",.. "r ,,~~, ..... f_ .. ,'" _,-.A



496

Industry al 3.8 iO.6 14.6 22 .1 225
a2 4.9 11. 6 20.9 26.9 226 .
a3 10.0 27.9 30.0 U.5 227
b1 9.2 15.6 22.8 27.8 228
b2 20.9 43.5 52.0 70.8 229
b3 27.8 46.0 69.6 98.4 230
cl 45.4 85.2 112.0 147.4 231
c2 55.7 115.9 151. 0 206.3 232
c3 9.9 19.2 33.3 '0.8 233

Total 187.5 375.6 506.3 6840 9 234
235

Int inputs-current prices 187.5 375.6 506.3 684.9 236
Het/gross output (t) 36.9 36.9 39.1 38.2 237

238
Calculations 239

240
Paasche price index (gross output) . sector a 241

EOt. pt 29.7 79.4 10400 148.5 242
EOt.po 29.7 32.7 38.8 H.8 243

EQt.pt/!Qt.po 1. 00 2.43 2.68 3.32 2U
x100 100.0 243.0 268.1 331. 7 245

246
Paasche price index (gross outputl - sector b 247

EQt.pt 91. 4 166.0 257.6 333.1 248
EOt.po 91. 4 98.1 107.3 116.5 249

!Ot.pt/EOt.po 1. 00 1. 69 2.40 2.86 250
x100 100.0 169.3 240.1 286.0 251

252
Paasche price index (gross output) - sector c 253

EQt. pt 176.1 349.8 470.4 626.2 254
EQt.po 176.1 182.0 199.9 205.5 255

EOt.pt/EQt.po 1. 00 1. 92 2.35 3.05 256
1100 100.0 192.2 235.3 304.7 257

258
Paasche price index (gross output) - total econol, 259

EOt.pt 297.2 595.3 832.0 1107.8 260
EOt.po 297.2 312.8 346.0 366.7 261

EOt.pt/EOt.po 1. 00 1. 90 2.40 3.02 262
1100 100.0 190.3 240.5 302.1 263

264
Paasche price index linterlediate inputs) . sector a 265

Eqt.pt 18.7 50.0 65.5 93.5 266
Eqt. po 18.7 20.6 2404 28.2 267

Eqt.pt/Eqt.po 1. 00 2.43 2.68 3.32 268
x100 100.0 243.0 268.1 331. 7 269

270
Paasche price index linterlediate inputsl - sector b 271

ht. pt 57.9 89.6 1U.4 196.9 272
Eqt. po 57.9 61. 9 60.4 69.1 273

Eqt.pt/Eqt.po 1. 00 1. 45 2.39 2.85 274
x100 100.0 1H.6 239.0 285.0 275

276
Paasche price index (interlediate inputs) - sector c 277

Eqt.pt 110.9 220.4 296.3 394.5 278
Eqt. po 110.9 114.7 125.9 129.5 279

Eqt.pt/Eqt.po 1. 00 1.92 2.35 3.05 ,on
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x100 100.0 192.2 235,3 304.7 281
282

Paasche price index (interlediate inputs) - total econolY 283
~qt.pt 187. 5 375,6 506,3 684, 9 284
Eqt. po 187.5 197,2 210,8 226,7 285

Eqt.pt/Eqt,po 1. 00 1. 90 2,40 3.02 286
x100 100.0 190,5 240.2 302.1 287

288
Value of gross output - sector a 289

EQt.pt/(Qt.pt/Qt.po) x R1000 29700 32680 38790 44750 290
Convert to index fori 100.0 110.0 130.6 150.7 291

Value of net output - sector a 292
EQt.pt/(Qt.pt/Qt.pol - Eqt.pt/(qt.pt/qt,po) x R1000 293

10989 12092 14352 16558 294
Convert to index fori 100.0 110,0 130.6 150,7 295

296
Value of gross output - sector b 297

~Qt.pt/IQt.pt/Qt.po) x i1000 91350 98095 107300 116450 298
Convert to index fori 100.0 107,4 117.5 127.5 299

Value of net output - sector b 300
EQt.pt/IQt.pt/Ot.po) - Eqt.pt/(qt.pt/qt.po} x i1000 301

33474 36154 46865 47363 302
Convert to index fori 100,0 108.0 140.0 141. 5 303

304
Value of gross output - sector c 305

EQt.pt/(Qt.pt/Qt,po) x R1000 176100 182010 199890 205500 306
Convert to index fori 100.0 103.4 113.5 116.7 307

Value of net output - sector c 308
~Qt.pt/(Ot.pt/Ot,po) - Eqt.pt/(qt.pt/qt.po) x R1000 309

65157 67344 73959 76035 310
Convert to index fori 100.0 103.4 113.5 116.7 311

312
Value of gross output - total econolY 313

EQt,pt/IQt.pt/Ot.po) x R1000 297150 312785 345980 366700 314
Convert to index fori 100.0 105.3 116.4 123.4 315

Value of net output . total econolY 31&
EQt.pt/IQt.pt/Qt.pol - Eqt,pt/(qt.pt/qt,pol x 21000 317

109620 115589 135177 139955 318
Convert to index fori 100.0 105.4 123.3 127.7 319
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Appendix 2-6

Do-it-yourself (DIY) benchmarking

Introduction

As noted in Chapter 2-2, a goodly portion of this appendix appeared originally in the body of

the text. It then formed part of an argument aimed at persuading the CSS that the benchmarked

estimates published in March 1992, although a slight improvement on the unbenchmarked,

were still incorrect. That fact having been conceded, the question arises as to what to do with

the work that was partly instrumental in securing that concession? As will be seen, the effort

involved was somewhat tedious, unleavened as it was by even the faintest glimmer of humo~r..

Extracting the information on procedures necessary to attempt the replication exercise was a

tiresome arid drawn-out ~ffair, and one which was, in any event, not fully accomplished.

Although the appendix does have a certain intrinsic, if limited usefulness - in that it makes

available certain information which does not appear in any of the explanatory notes published

by the CSS - this would scarcely justify the space taken to present it.

Apart from the fact that asubstantial part of the dataset and a fair number of the calculations

(especially those concerned with benchmarking ratios) are required to prepare the real net

output estimates, there is one other function which this protracted history can serve - it can

help to make users aware of how much work is required to galvanise the Statistics Council, let

alone the CSS, into responding to constructive criticism. The differences between the (a) and

(b) estimates in Table 2-3.3, let alone the catalog of errors in individual PVMP estimates

recorded in Table 2-3.1, should have been sufficient to convince any reasonable person that

something was amiss. This appendix, which has gone through several versions, provided as

conclusive a proof as was possible, given the limited information available, that something was

definitely wrong. It narrowed the possible causes of error down to the deflator used on the
output of the petro-chemicals industry.

The CSS has changed over to a new (indirect) method of estimating output levels for most

industries, but has not provided a full explanation of the reasons for the errors in the

benchmarked estimates. As noted, it is now well-nigh impossible to replicate the CSS figures.

It is not known why the errors that occurred did so, and it is now not possible to find out

without extensive assistance from the CSS. They have been unable (and a little unwilling) to
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provide this is the past - there is no obvious reason why they should do so now. The

calculations below, flawed as they are, represent the full extent of what was possible before

the changeover to the new method of measuring output. It is sobering to think that in future it

will be more difficult to trace errors to their source.

This appendix commences with a discussion of the mechanics of benchmarking, and then

summarises the results of the calculation exercise aimed originally at replicating the CSS

benchmarked output estimates, as well as uncovering reasons for the various discrepancies

between Real Output (Sum of Components), Real Output (Total) and the PVMP. The

calculations are then explained and commented on in some detail.

The mechanics of benchmarking

Users in all countries are in a position where they have to take most of the statistics published

by central statistical agencies on trust. With derived statistics, like productivity estimates, it is

possible, however, for users to replicate, at least approximately, the official figures.

Benchmarking is. another example of a process which can be replicated - given the correct

basic data and knowledge of the way the job is done, it should be a relatively simple matter for

any user to perform their own benchmarking operation.

There are several reasons why a 'non-official' benchmarking was attempted in this study. The

first, and most obvious reason was that in doing so, successfully, one confirmed that one had­

understood the technique - a not unimportant part of comprehending the whole process by

which manufacturing output estimates are produced. In addition to that, there remained

outstanding at the time the exercise was carried out, the important task of performing a proper

benchmarking of the 1985 census results, to say nothing of the then recently-released 1988

figures.

The benchmarking for 1985 needed to be redone because many of the figures used to provide

the 1985 benchmarks were subsequently discovered by the CSS to be incorrect. The revisions

appeared in two stages - Table 2-5.4 in Chapter 2-5 shows the first (unpublished) set of

revisions, whereas the relative contributions to gross and net output, and the net to gross

output ratios in Table 2-6.4 in Chapter 2-6 were estimated on the basis of the second set of

revised results published - namely those in SNR P3001, of 28 June 1993.

Obtaining the requisite information through the appropriate channels - primarily the Statistics

Council - to do the benchmarking proved to~be, as observed above, exceptionally difficult.
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Matters might have proceeded with greater speed had the inquiry of which the benchmarking

exercise is a key part been pursued single-mindedly, rather than as the spare-time research

activity of an isolated academic - the three years that it has taken to solve to reach the present,

not entirely happy pass is a long time. The official structures did not fare much better - the

sub-committee of the Statistics Council appointed early in 1992 to investigate this matter did

not report until October 1993. One of the reasons for this is that some members of the

committee faced other, more pressing demands on their time. Therein lies an important lesson

for the activities of a future Statistics Council, one that is genuinely sensitive to user's needs.

Representation on ad hoc committees such as that formed to investigate this case should be

broadened to include academic and other specialists nominated by user groups, recruited

abroad, if necessary.

A frequently-voiced complaint about the CSS' s offerings is that the explanatory notes which

accompany them are inadequate. There has been some improvement of late, an example being

the relatively generous notes provided with the newly-benchmarked estimates in Statistical

News Release No. P3041.3 of 9 March 1992. These contain the following description of the

benchmarking process:

"Although it is accepted that the results of a representative sample survey on the short-term accurately
reflect the trend of the activities of the relevant industry, the results tend to deviate in the long run from
the "true" situation of the industry owing to specific factors. From time to time it is thus necessary that the
level of activities as measured by the sample survey, is brought into line with the level of activities as
reflected by available census (complete survey) results. This process is known as benchmarking.

The results of the 1979, 1982 and 1985 Manufacturing Censuses were used to adjust the level of the
sample survey figures for the period 1978 to November 1991. The total value of gross output of the
manufacturing major groups and/or subgroups (which represents the total value of work done by the
establishments in these groups) as obtained from the respective manufacturing censuses, was deflated with
the appropriate subindices of the Production Price Index in order to calculate real gross output which
served as benchmarks to verify or adjust the level of the monthly volume indices. The real gross output
thus represents the total volume of work done by the establishments. "

Being somewhat hazy as to exactly what 'bringing a level of activities as measured by the

. sample survey, into line with the level of activities as reflected by available census (complete

survey) results' might entail, I went back to the CSS response) to the first draft of the

"Manufacturing Sector Data Problems" paper (Meth, 1991a). All that is available there is the

statement that reads:

"The index series resulting is "benchmarked" to correspond with the deflated values of gross output
obtained from the censuses. "

1 The full response is reproduced as Appendix 1 in Meth, 1992. The passage containing the reference to
benchmarking is reproduced on p27 of the same document.
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This statement offers no clue as to what the mechanics of securing 'correspondence' might be ­

all it does is to use the word 'correspond' for the phrase 'bring into line'. Common sense

suggests that a benchmark is a reference point against which other observations may be

calibrated - what was required was an understanding of the technique of calibration.

Having attempted and failed to replicate the suspect CSS results after being informed in the

CSS letter of 3 July 1992 of the official reasons for the two discrepancies noted above, I wrote

once again to the Statistics Council, asking for details of the way in which the PVMPs are

made" ... to correspond with the deflated values of gross output obtained from the censuses... "

(letter dated 10 September 1992). After waiting more than two months for a reply, a ten­

minute telephone cal12 elicited the desired explanation.

In essence, the process of securing 'correspondence' is analogous to one in which a census

observation is used as a 'peg' on which to 'hang' the previously measured monthly PVMP~ in

each industry. It is usual to use as peg the estimate of Real Output for that industry. For

simplicity's sake, imagine for the moment that only calendar and financial year average

aggregate PVMPs are available - ie, ignore the fact that all of the other monthly values of the

PVMP for each industry have also to be adjusted during the benchmarking process.

The problem facing the national statisticians may be understood by referring back to Figure 1

in Chapter 2-1. The two lower lines in this figure represent benchmarked and unbenchmarked

results for the total manufacturing sector. When the 1982 and 1985 manufacturing censuses

had been completed, a pair of points identified on the line labelled 'Benchmarked' (the

1981/82 and 1984/85 benchmarks) became available. In essence, the 'Unbenchmarked' series

was forced through, or made to pivot on the new pegS.3

The benchmarked figures, published in March 1992, were prepared before the results of the

1988 Manufacturing Census became available. The 'predicted' value in the benchmarked series

of the 1987/88 output level was 1,3 points higher than the 1984/85 level. For the reconstructed

2 To Mr Roelf van Tonder, the person at the CSS in Pretoria who is in charge of the sub-section that produces
the manufacturing sector figures. Having had so many experiences of this sort, one wonders in retrospect
why one was so patient? The wisdom of hindsight is a harsh yardstick against which to measure one's past
behaviour. As soon as it became clear that a full explanation of the benchmarking process was not
fo~hcomin~ from the CSS, alternative s~)Urces should have been sought - the most obvious place being the
Umted Nations: Indeed, t~e C~S refers. 10 the lette,r of 3 July 1992 to UN documents which look as though
they may contam the reqUired mformahon. Why did one not seek out these sources? One did not think of it
at the time!

3 F~om the discussion above, ,it i~ clea.r that benchmarking is not performed on aggregate figures such as these
- Instead, the aggregate senes IS bUilt up from the separately benchmarked results for each industry. This
does not affect the discussion above - the series illustrated could be imagined to be the results for any
industry (major group) or sub-group.
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figures, the 1987/88 level was 3,4 points higher. 4 The publication of the summary census

figures in June 1993 yielded one more benchmark figure, that for 1987/88. Clearly, the

difference arises because of the 'better' information available at the later date.

When there are too many of 'predicted' values, ie, when too long a period is allowed to elapse

between censuses and benchmarkings, problems are likely to arise. In the case of the

benchmarked (March 1992) figures, the 'overhang' (the length of the period from the date of

the benchmarking peg to the last observation to be benchmarked) was approximately five

years. This is thoroughly unsatisfactory. It is argued in this study (and recently acknowledged

by the CSS) that the surveys drifted by at least ten percentage points over six years (1979-85)

from the present (and incorrect) deflated values of gross output. There was no reason to

suppose that the gap between the unbenchmarked and the later estimates did not continue to

widen after 1984/85 - as may be seen in Figure 1 (Chapter 2-1), the gap at 1988/89 did, in

fact, widen very considerably.

Obviously, there may be some reasonable period over which one can assume that the monthly

surveys which measure the PVMP are accurate enough to pick up the trend of output changes.

It could be that the surveys perform reasonably for periods of 24 months, or possibly even

longer. There is little cause, however, for feeling confident that the level of output can be

measured accurately more than three or four years after the last available manufacturing census

results. Yet the implicit assumption underlying the benchmarked results seems to have been

that the surveys were picking up the trend fairly accurately - they were merely a little too low

on absolute levels. The vertical distance between the benchmarked and unbenchmarked

1984/85 values was 5,1 percentage points. Thereafter, the gap or vertical displacement

between the two series narrowed (until 1989/90) to about 4 percentage points. No reasons

were offered as to why the gap should have been that size rather than any other. Only the 1988

manufacturing census could have provided the information necessary to locate the line with

any confidence, but at the time the benchmarking was done, not even the preliminary results of

this census were available.5

Returning to the process of benchmarking, and dropping the assumption that there is only a

single (aggregate) PVMP to be benchmarked, means a return to the full set of results provided

by the manufacturing census - the PVMP for each major group (industry), or in some cases

4 Estimated from SNR P3041.3, 9 March 1992 - Benchmarked, and SNR P3041.3, 12 November 1993 _
Reconstructed.

5 According to SNR P~0~1.3 of 12 September 1990, a new sample survey was implemented in January 1989.
~pparent1y, the d~clslOn to do so was delayed for some years, because of the expense and difficulties
IDvolved. An offiCIal of the CSS has conceded privately that this decision probably contributed significantly
to the drift observed between 1978/79 and 1984/85. (pers. comm. November 1992)
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sub-group, has tobe benchmarked. The first step in the process is to deflate the current price

estimates of gross output obtained for each industry from the census by the appropriate

('financial year') PPI. The manufacturing census for the year 1985, for example, covers the

period July 1984 to June 1985, thus the deflation process yields a 'financial year' real output

estimate for each industry. This indirect measure of output is taken to be the figure that would

have resulted from a calculation of the average of the monthly PVMP survey estimates

covering the same period, if the survey results had not drifted from their 'true' values. 'Filling

in' the remainder of the monthly values is a process of juggling or massaging the

unbenchmarked observations until such time as the cyclical pattern picked up by the

unbenchmarked results is reproduced by the benchmarked figures. 6

Monthly aggregate PVMPs are the weighted sums of the monthly industry PVMPs, and the

aggregate annual (calendar or financial year) figures are the arithmetic averages of the relevant

12 month's results. Aggregate benchmarked financial year PVMPs will differ, hopefully~by.

some reasonably small amount, from Real Gross Output (Sum of Components), because

different weighting bases, respectively the proportional distributions of net and gross in the

appropri~te year, are used in the summation process.

A crude way of estimating an aggregate PVMP for, say, the calendar year 1985, would be to

multiply the deflated census estimate (Real Gross Output - Sum of Components) by the

average of the monthly aggregate PVMP figures for the period January to December 1985,

and divide the outcome of this by the average of the July 1984 to June 1985 monthly aggregate

PVMPs. In other words, one may estimate (approximately) the benchmarked calendar year

PVMP by multiplying it by the ratio of the calendar year average to the financial year average

PVMP as measured by the regular monthly surveys.

So much for the mechanics of benchmarking - it is time to turn to a consideration of some of

the other problems encountered in the attempt to replicate the CSS results and to a summary of

the most important results of the actual calculations.

6 New or revised inform,ation may come to li,ght in th~ perio~ between the conducting of a manufacturing
census and the completton of the benchmarkIDg exercise. This could affect some or all of the observations
concerned. Changes also occur when a new method is introduced. such as that which underpins the
reconstructed figures.
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The difficulties of replication

Reference was made above to the fact that the absence of one key piece of information, a

description of some of the details of the benchmarking process, one that consisted of but a few

hundred words, made progress beyond the point reached in the forerunner of this study (Meth,

1992) impossible. Once that piece of technical information had finally been provided, an

attempt at replicating the CSS unbenchmarked and benchmarked results could be made. The

first draft version of 'More Problems... ' (Meth, 1993) attempted that task, but comparisons

between PVMPs and deflated gross output estimates were bedevilled by the fact that the

information that the 'Petroleum and Coal' price index had been applied to the 'Other

Chemicals' industry had not been disclosed. When that fact came to light, the job was tackled

once more. The results generated below represent, more or less, the limit of what was possible

prior to November 1993. These will be seen to provide confirmation (albeit muted) of the

expectation, arising from the application of the Euler Consistency Test (ECT), that there was

indeed something wrong with the existing published official benchmarked figures.

In the original version of the report, ie, the version submitted to the Statistics Council in

March 1993 (Meth, 1993), the discussion on benchmarking was a prelude to a lengthy attempt

first of all to replicate the CSS benchmarked PVMPs from the published data, and then to try

to track the sources of the differences between these and Real Output - both (Total) and (Sum

of Components). There were four components to the calculation exercise - in the first of these,

described as 'pseudo benchmarking', Real Output (Sum of Components) was estimated and

compared with the value of Real Output (Total), and with the unbenchmarked and

benchmarked PVMPs. The second component consisted of a set of benchmarked estimates of

the PVMP, based on the all of the datasets then available. The third part of the exercise

attempted to estimate Real Net Output, and the fourth sifted through the various results in an

attempt to explain the different anomalies uncovered. In this revised version of the study, the

basic calculation framework remains, but it has been reordered, and the results are presented in

different places. The attempt to estimate Real Net Output is now held to be of sufficient

importance to merit a chapter (2-7), and an appendix (2-7) all to itself.

With the release by the CSS of a partial explanation for the difference between their estimates

of Real Output (Total) and Real Output (Sum of Components) - the use of the Petroleum PPI ­

many of the conclusions flowing from that exercise were apparently rendered superfluous.

Implicit in the manner in which the CSS provided me with the Petroleum PPI information

seemed to be an assumption that further inquiry into the matter was unnecessary. But the use

of the Petroleum PPI is indefensible. In the unlikely event that I were to forget it, the
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knowledge that properly measured, Real Output (Sum of Components) and Real Output (Total)

cannot differ, one from the other, a conclusion that flows inexorably from the underlying

algebra of a 'pure' set of accounts like those in Chapter 2-5, would have served as a reminder

that no-one should be satisfied with a set of results like those in Table 2-3.3 of Chapter 2-3.

The new information was therefore incorporated into the reckoning with some curiosity as to

the impact it would have on the differences under investigation. It must, of course, be

remembered that as these calculations were performed before the separate results became

available for the 'Petroleum and Coal Products' and 'Chemical Products, excluding Products

of Petroleum and Coal' industries, the experimentation with the PPIs was on the figures for

the major group in which these were two industries were hidden - 'Other Chemical Products' .

The calculations in the original version of this work were performed in an attempt to unravel

the two separate discrepancies that required explanation - the first being the difference of 4,6

percentage points between the benchmarked output estimate for 1984/85 of 117,?8.

(1978/79=100) and the deflated value of total gross output of 122,24 (the difference between

the PVMP and Real Gross Output (Total)) and the second being the difference of three

percentage points between this latter value and that of the value of the sum of. the individual

components of gross output separately deflated (119,27) (the difference between Real Gross

Output (Total) and Real Gross Output (Sum of Components)). 7 If one were to have accepted

the Petroleum PPI as an appropriate deflator, and if one accepted as well, that a discrepancy of

three percentage points was tolerable, then the provision by the CSS of the explanation for the

latter discrepancy would apparently have reduced the task to that of searching for reasons for a

mere 1,6 percent difference between the aggregate PVMP and Real Gross Output (Sum of

Components). Such a small difference would scarcely have been worth the energy expended in

search of its cause. That, however, was not the reason for persisting - in essence, the argument

is over the question of whether or not the Petroleum PPI is suitable to use as deflator. In my

view, it is not - a position defended at some length in Chapter 2-6.

Although it appeared to be possible to replicate the CSS unbenchmarked PVMPs to within a

percentage point or so, it proved to be impossible to do the same with the benchmarked PVMP

figures. No reasonable explanation for the differences between the aggregate PVMP and Real

Output (Sum of Components) indices has suggested itself. Since the data used to compile these

series come from separate (unconnected) surveys, it would, of course, not be possible to say

anything a priori about whether the gaps would grow or diminish in the period between

benchmarkings. If physical output volumes (PVMPs) could be measured accurately, one might

entertain the hope that the two series would show roughly the same trend, but a glance at the'

7 The corresponding figures for the year 1981/82 were -2,4 and 3,2 percentage points respectively.
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Table 2-3.1 results in Chapter 2-3 reminds us that CSS attempts to measure the PVMP in

'Other Chemicals', and in many other industries besides, have, in the past, been highly

unsuccessful. The process of benchmarking, however, forces the two series into

'correspondence', and any differences that exist have to be explained, as the CSS has done, by

reference to the different weighting bases used. One would expect these differences to be quite

small, because as has been demonstrated in Chapter 2-5, Laspeyres (and Paasche) output

indices appear to be quite insensitive to substantial changes in the relative weights of their

components.

Some confirmation of this is obtained from the process described below as 'pseudo'

benchmarking. In essence, this consists in finding the calendar year values of the indices of

Real Output, either in the Total or the Sum of Components forms, using the different PPIs

available. A summary of the relevant results is presented in Table A2-6.1. First, the relevant

financial year indices are presented. The results labelled 'Step 7' give Real Output (Sum~ of

Components) in index form with the Petroleum PPI applied to the 'Other Chemicals' industry

gross output figures. The CSS results directly underneath are the (b) figures from Table 2-3.3

in Chapter 2-3. Similarly, the second set of 'Step 7' results show Real Output (Sum of

Components) obtained using the OC PP!. The 'Step 8' are indices of Real Output (Total)

obtained by deflating census values of total gross output by the aggregate PP!. Underneath

them is given the CSS (a) result from Table 2-3.3. As explained in Chapter 2-3, the Step 7

(OC PPI) figures are very close to the Step 8 (Agg PPI) figures.

Table A2-6.1 Pseudo benchmarking - selected results

1978/79= 100 1981/82 1984/85 1987/88 Row

Step 7 (Pet PPI) 121,2 120,9 125,0 800
CSS (b) estimate 120,2 119,3
Step 7 (OC PPI) 124,9 123,4 123,2 803
Step 8 (Agg PPI) 123,9 123,3 123,4 820
CSS (a) estimate 123,4 122,2
CSS Benchmarked PVMP 125,8 117,6

Calendar year Real Output indices (1979= 100)

1982 1985 1988
CSS unbenchmarked 113,8 104,7
calendar year PVMPs
CSS benchmarked 116,8 109,5
calendar year PVMPs

(Sum of components) (1978/79 weights)
STEP 9(i) (Pet PPI) . 110,9 112,5 124,0 835
(OC PPI) 114,3 114,8 122,2 839

(Total) (1978/79 weights)
STEP 9(ii) 113,4 114,7 122,4 848

Source: See calculations below.
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The relevant results of the pseudo-benchmarking exercise are probably dose enough to the

CSS figures to argue that they lie within the limits of experimental error - differences may be

accounted for by different weights, or by the possibility that different PPIs have been applied

in certain industries. Regardless of the weighting basis used, one notes that when the financial

year results are converted to calendar year figures by multiplying them by the ratios of the

calendar to financial year PVMPs, the 1985 result for the Real Output (Sum of Components)

in index form with the Petroleum PPI applied to the 'Other Chemicals' industry gross output

figures comes out at 112,5 - 3 percentage points higher than the official value of 109,5. This

difference corresponds to the 1984/85 (financial year) figure of roughly 121 obtained below in

the DIY benchmarking exercise as against the CSS figure of 117,6. The corresponding 1985

figure when the 'Other Chemicals' deflator is used is 114,8, ie, about 5 percentage points

above the benchmarked PVMP of 109,5. In this case, the 1984/85 figure of 123.4 has to be

set against the CSS estimate of 117,6.

Summarising the results of the revised 'do-it-yourself' benchmarking exercise presented below,

a collection of calculations that covers most conceivable weighting and data-set combinations,

one may say that where the Petroleum PPI was used to obtain estimates of Real Output (Sum

of Components), it was possible to get within a percentage point or so of the corresponding

CSS figures. Where the 'Other Chemicals' PPI was used, it looks as though the CSS figures

systematically under-estimated output levels. This outcome could have been dismissed as the

result of simple ignorance on my part were it not for one critical piece of evidence. It is

provided by a comparison between the deflator the CSS says has been used to obtain the real

value of gross output in 'Other Chemicals' (the Petroleum PPI) and the implicit deflator that

may be estimated from the benchmarked PVMP series. As noted above, the Real Output and

PVMP series are not directly commensurable, except when benchmarking takes place, at

which time, one would expect there to be a rough correspondence between the two deflators ­

any differences that may arise as a result of the different weighting bases used for the two

measures should be insignificant when the level of aggregation gets down to major group

(industry) level.

The relevant information is given in Table A2-6.2 below. In the upper half of the table,

benchmarked financial year PVMPs estimated from SNR P304l.3 of 9 March 1992 are

presented along with two sets of real output estimates, obtained by deflating the unrevised8

estimates ofgross output in current prices given in South African Statistics 1990 (pp12.19-

8 These have. been used because a comparison between the gross output totals used by the CSS (those
reproduced ID Table 2-3.3 of Chapter 2-3) and the revised figures given in the basic data section of this
appendix (Tables A2-6.D7), makes it quite clear that the benchmarking operation by the CSS was performed
on the unrevised figures.
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12.21) by financial year (July to June) PPls9 estimated from the monthly figures given in

Statistical News Release No. P0142.4 of 24 March 1992. The first of these uses the

I Petroleum PPI' and the second the 'Other Chemicals PPI'. Whilst it is not known what values

the true deflator for the industry should take, the 'Other Chemicals PPI' certainly appeared to

do a better job than the 'Petroleum PPI', in the sense that it yielded output indices that were

relatively close to the PVMPs. This finding is expressed in a different form in the lower half

of the table which gives these PPIs alongside the corresponding implicit deflators obtained by

dividing the estimates of gross output in current prices by the PVMPs.

Table A2-6.2 Output and true(?) or implicit deflators (1978/79 = 100)

1981/82 1984/85 Row

Benchmarked PVMPs 126,5 148,2 1484
Deflated Gross Output:
Petroleum PPI 97,5 127,2 1484 .
Other CheIiricals PPI 129,8 153,5 1485

Implicit deflator 153,7 211,1 1532
Petroleum PPI 199,4 245,9 1532
Other Chemicals PPI 149,8 203,8 1531

A confusing aspect of this result was that for the year 1984/85 (and 1985), the estimates of the

DIY aggregate PVMP were all closer to the value of Real Output (Sum of Components) using

the Petroleum PPI applied to the 'Other Chemicals' industry, than they were to the

corresponding results obtained using the OC PPI. For 1981/82 (and 1982), this was reversed,

and the expected result was obtained. This may be seen in Table A2-6.1 above where the

1981/82 benchmarked PVMP of 125.8 is much closer to the Step 6 (OC PPI) result of 124.9

than it is to the Step 6 (Pet PPI) of 120,9). For interest's sake, the deflated gross output

estimates of 97,5 and 127,2 respectively for 1981/82 and 1984/85 were plugged into the

spreadsheet used to generate the appendix. The result, not unsurprisingly, was that the relevant

aggregate 1984/85 'PVMPs were reduced from their average of about 121 to somewhere

around the 119 mark - one of them came out at 118,8. This was getting tantalisingly close to

the CSS figure of 117,6. Something clearly was wrong, but without access to the actual basic

. data used, it was impossible to make further headway.

9 As noted in Chapter 2-2, the PPI is estimated for three distinct sets of commodities - 'Commodities for
South African consumption', 'Total output of South African industries', and 'Output of South African
industries for South African consumption'. It seems most appropriate to use the second of these, because the
first includes imports and the third excludes exports.
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The exercise that yielded the results in Table A2-6.2 was, in any event, plagued by a 'vicious

circle' problem of major proportions which I have was not able to resolve. Benchmarked

PVMPs for the industry were constructed by forcing the unbenchmarked PVMPs into

'correspondence' with the deflated values of gross output. In the absence of full information on

what PPIs had been used where, it was noted that if the 'Petroleum PPI' had been applied to

the manufacturing census estimates of gross output in the industry 'Other Chemicals' to obtain

both real output and an index of real output that could be used as a benchmark, then the fact

that reversing the operation to estimate the implicit deflator generated contrary results was

difficult to understand. Assuming that my arithmetic was correct, one explanation which

suggested itself was that the CSS has used the Petroleum PPI to estimate Real Output in 'Other

Chemicals I, but has not used it to obtain the PVMP benchmark. This seemed so outrageous as

to have been impossible, but stranger things have been done by the CSS. In the event, it

ultimately became known that the Petroleum PPI had not been applied to the whole output of

the industry 'Other Chemical Products'. The matter will not be pursued - the debate fta~

moved on. It is one thing to reorder and edit work already completed and present it for

publication - it is another matter altogether to go back to a set of incorrect results and rework

part of them to fish for an explanation which one knows, from the attempt in Chapter 2-6 to

construct a weighted output estimate for the industry, that one is not going to find. Suffice it to

say that the problems caused by the continued use of the Petroleum PPI will not simply go

away.

The brute fact is that the discrepancies uncovered in this study are the outcome of two

imperfections - one them preventable, the other not. The unpreventable errors are the result of

unsolved problems in national accounting techniques - problems such as those caused by

extreme variability of net to gross output ratios. The preventable imperfections result from the

inability of the CSS to respond imaginatively and critically to changing circumstances.

Attempting to minimise the importance of these errors by taking refuge in a UN convention

serves merely to highlight the fact that the production of the accounts is very much an inexact

science. Of course, one expects there to be measurement errors - the question is - what error

level is tolerable? The errors revealed by the publication of the reconstructed output estimates

are, in my view, too high to be acceptable. The CSS has to develop procedures for ensuring

.that similar mistakes are not made in the future. With this in mind, we turn to the calculations

themselves.
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Calculation and confusion

The arithmetical portion of appendix divides into three parts, the first of which assembles all

of the basic data. Calculations on these data are performed in two stages. Stage I of the

appendix, carried out in a series of Steps numbered 1 to 9, is described as 'pseudo'

benchmarking. The stage contains tests of two types. The first of these compares individual

industry PVMPs with the corresponding Real Output indices constructed from the various

datasets available. This is done for both financial and calendar year estimates (Steps 4, 5 and

6). The second test (Steps 7, 8 and 9), compares estimates of gross output in current prices

Real Output (Sum of Components» with estimates of Real Output (Total). The results are

presented in both financial and calendar year forms.

Stage 11 consists of Steps 10 to 14. Steps 10 and 11 each contain two attempts to replicate the

CSS unbenchmarked and benchmarked PVMPs - an enterprise that enjoys only limijed

success. No obvious explanation for this outcome suggests itself. It could well be that I have

not understood the mechanics of the benchmarking process, but although that must remain a

possibility, it seems unlikely, because in the final instance, there is a limit t~ the number of

ways in which the results can be combined - most of which have been tried. Step 12 uses the

most recent CSS output figures to generate a set of PVMPs, and Step 13 expresses these in

calendar year terms. An attempt is made, with the limited resources at my disposal, to try to

isolate some of the possible reasons for the non-replicability problem. Such information as is

to hand is analysed in Step 14.

Tables in the appendix containing basic data or inputs are numbered Table A2-6.D I, and so

on. Those pertaining to the different steps in the argument are numbered Table A2-6.S1 etc.

When there are sub-steps within a particular step, then table numbers take as a suffix, the

Roman numerals that identify the sub-step, eg, Table A2-6.S llix. Occasionally, a particular

sub-step has more than one table in it. In these cases, the table number takes a lower case letter

as suffix after the Roman numeral, eg, Table A2-6.S 11iiia. Brief descriptions of the basic

inputs into the calculations will now be given.

In order to deflate the values of gross output of the individual industries (major groups) given

in the various censuses, a set of Production Price Indices (PPls) for the relevant financial years

(July to June) is required. As noted in the discussion on Table 2-3.4 in Chapter 2-3, in the case

of certain industries, for example, Non-metallic Mineral Products and a few others, separate

PPls for the component industries have only been estimated (or published) in recent years ­

where this occurs, the same index is used for both or all component industries over the period



511

in question. The major difference between the first version of "More Problems... " and this

version of it is that wherever necessary, two deflators are now given for the Other Chemicals

industry. The first of these is the Petroleum and Coal Products PPI, loosely called the

Petroleum PPI, and abbreviated to 'Pet PPI', and the second is the deflator for what was

thought to be the whole chemical industry, ie, the deflator for Chemicals and Chemical

Products. This is referred to below as the 'Other Chemicals PPI' (sometimes abbreviated to

'OC PP!'), even though it is not. Calendar year PPIs are required for certain of the operations

in Stage II - these are given in Table A2-6. D1. The financial year PPIs (estimated from the

monthly figures given in Statistical News Release No. P0142.4 of 24 March 1992) appear in

Table A2-6.D2.

Next come the PVMPs. Both calendar and financial year benchmarked and unbenchmarked

PVMPs are required. The benchmarked PVMPs are required for comparative purposes when

the attempt to replicate the CSS benchmarked figures is made. The unbenchmarked estim*es

provide the ratios required to convert benchmarked financial year estimates into calendar year

figures. Published estimates of calendar year PVMPs are available, but financial year PVMPs

are not. These have had to be calculated for each industry. The basic data for the

unbenchmarked estimates come from Statistical News Release No. P3041.3 of 12 September

1990, and those for the benchmarked figures from Statistical News Release No. P3041.3 of 9

March 1992. The PVMPs are given in Tables A2-6.D3,.A2-6.D6. 10

Following this, the values of net and gross output, both as originally published (described as

the 'old' data), as modified by the errors referred to in the discussion on Table 2-5.4 above

(referred to as 'revised' data) and finally as published (referred to as the 'new' data) are given

respectively in Tables A2-6.D7 to A2-6.D9.

In Table A2-6.DlO, the ratios of calendar to financial year PVMPs are estimated, both for the

benchmarked and the unbenchmarked figures. The resulting ratios enter into several of the

calculations below.

Because the 'revised' data in Table A2-6.D8 was supplied as a set of changes made to the

gross output estimates only, values of net output have had to be estimated for those cases..

These have been obtained by assuming that the ratios of net to gross output do not differ

significantly between the 'old' and the 'revised' data. The 'ne~' data provide an opportunity to

check this assumption. As may be seen in Table A2-6.Dll, with a few notable exceptions, eg,

10 The PPIs and PVMPs are stored as spreadsheets under the directory B-DATA. The information brought into
Appendix 2-6 is collected in a file called SUMMARY.WKl.
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in the Tobacco and Paper industries, the differences between these ratios are, for the most

part, negligible.

Stage I - PsetJdo-benchmarking

In the absence of an adequate explanation for the differences reported between the official

estimates of Real Output (Sum of Components), and the official (and DIY) estimates of Real

Output (Total), the calculations in this part of the appendix originally sought to show that of

the latter figures, the higher of the two, were correct. This was part of the goal of attempting

. to show that the unbenchmarked 1984/85 aggregate output estimate (PVMP) was incorrect by

at least 10 percentage points (1978/79 =1(0), and that the existing benchmarked estimate for

1984/85 was also incorrect by something in excess of 5 percentage points.

Now that the news of the use of the Petroleum PPI has been made public, it is no longer

possible to claim, as was done in the earlier version of the report, that no reasonable

explanation exists for the' difference between Real Output (Sum of Components) and Real

Output (Total) - the relatively higher value of the Petroleum PPI in the year 1984/85 pushes

down Real Output in the Other Chemicals industry, and with it, Real Output (Sum of

Components). If the 'old' data are used, as was apparently the case with the CSS benchmarked

figures and the results provided in Table 2-3.3, then the 1984/85 the respective values for Real

Output (Sum of Components) and Real Output (Total) are 119,9 (Row 8(0) and 122,2·(Row

820) - the "former being within a whisker of the official figures. The use of the. two revised sets

of data may be seen to push both of these up, with the first revision giving somewhat higher

results. The figures of approximately 120-122 obtained for the Real Output (Sum of

Components) estimates using the Petroleum PPI appear to be significant, because of their

proximity to the CSS figures.

The steps of which this stage consists will now be discussed in somewhat greater detail. Some

of these are simple conversions, eg, from one base year to another, or from constant price to

index form. As· has been demonstrated above in the discussion on the impact of major

structural change, the choice of base year can have consequences that are far from trivial. The

(financial) year 1978/79 is adopted as base for most of the sensitive calculations that follow.

This year has been selected because it is the last census year in which some reliance can be

placed in the figures. The Sasol shocks in the early 1980s have done damage to the CSS from

which it has yet to recover. For many of the tasks, it is convenient to use other years as base,

eg, 1984/85. Since the published data are generally given for calendar years, conversion to

financial year form is occasionally necessary.
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Step 1 is to convert the financial year PPIs from the base year 1985 to the base year 1984/85.

Note that there are two PPls for the industry Other Chemicals. The converted PPls are used to

deflate all three sets of gross output estimates in Step 2 to 1984/85 constant price terms. These

constant price output estimates are converted to index form in Step 3. Given that there are

three'different sets of estimates of the value of gross output in current prices, and that in the

case of the Other Chemicals industry, two different PPIs have been applied to these estimates,

six sets of Real Output estimates for that industry are obtained. As one would expect,

substantial differences result from the use of these two different deflators. In order to make

possible a comparison between the Real Output estimates and the official unbenchmarked

PVMPs, the latter figures must be converted to the 1984/85 base year. This is done in Step 4,

in which the differences between what should have been identical results if the surveys had not

drifted or become biased, are estimated. The number of percentage points by which the

individual real gross output levels in each industry exceed (are less than) the unbenchmarked

PVMPs are given in Table A2-6.S4ii. It may be seen that some of the differences, many of

which reveal under-estimation of the level of output~ are extremely large.

A similar set of calculations performed in Step 5 compares the benchmarked PVMPs with

Real Output in each industry. The Real Output estimates for the 'New' data for 1987/88,

which are included for interest's sake only, produce some large discrepancies. A notable

feature of this table is the effect on the results of using one or other of the three different data

sets available. Since benchmarking is a process that involves dragging the PVMP into rough

equality with the deflated value of gross output, the expectation is that a comparison between

the appropriate deflated gross output figures and the benchmarked PVMPs should yield

differences of approximately zero. Neither the 'Revised' nor the 'New' data sets were

available at the time benchmarking was carried out, so it comes as little surprise to see a wide

range of differences emerge. One would not expect the 'Old' data set to yield similar

discrepancies - and the 1981/82 results do not disappoint - the systematic difference of about

one percentage point suggesting some kind of order within the numbers. Some of the 1978/79

figures are, however, decidedly odd, especially in Leather, Printing, Metal Products,

Machinery, and the last three industries, Transport Equipment, Professional Equipment and

Other Manufacturing. Deflators for the latter two are known to be very poor, but the

explanation for the other divergences also has to lie in the deflators, a fact that does little to

, ease the disquiet one feels on scanning the results. I

1 Given that the ~nchmarking operation by the CSS has been performed on the unrevised ('Old') figures, it is
m~re than a tnfle odd that the CSS letter of 3 July 1992 ascribes part of the difference of 4,6 percentage
pornts between the benchmarked PVMP and Real Gross Output (Total) to "... adjustment of the census data."
!Jn~e~s the, CSS has performed the remarkable feat of comparing an aggregate PVMP constructed from
m~JV1dual mdustry Real Gross Out~ut figures (benc~rks) estima~ed on the basis of the revised figures
With a Real Gross Output (Total) eshmated on the basIS of the unrevlsed figures (or vice-versa) the revised
figures simply cannot have entered into the calculus. '
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Other Chemicals must, of course be singled out for separate treatment. The CSS appears here

to have been doing a little heartsearching in the matter of deflators. The PVMPs for 1978179,

1981/82 and 1984/85 respectively are 67,5, 85,3 and 100,0 (Table A2-6.S5i). Corresponding

Real Output indices obtained by deflating 'Old' dataset gross output figures by the OC PPI are

65,1, 84,5 and 100,0, whereas the Petroleum PPI deflated figures are 78,6, 76,7 and 100,0

(Table A2-6.S3). The OC PPI figures are so close to the PVMPs as to suggest a more than

coincidental relationship, but it appears that at some point after the benchmarking of the

PVMPs, it was decided that the OC PPI was inappropriate. This raises obvious questions about

the conduct of the CSS with regard to the deflators - if it was decided that the Real Output

estimate was incorrect, why was the PVMP not revised as well? In any event, the revisions to

the estimates have an interesting impact on the results. If the 'Revised' dataset and the OC PPI

were used, Real Output in 1978179 would have stood at 57,8, and using the 'New' dataset it

would have been 63,5 - both results indicating a faster growth rate in the industry than that

indicated by the benchmarked PVMPs. The Petroleum PPI figures, of course, reverse ~i~

finding, yielding Real Output estimates that are way out of line with the PVMPs. A better

explanation than that currently available to users must be provided for this contradictory set of

results.

Step 6 contains a set of calculations similar to those performed in Steps 4 and 5, but

performed this time on the calendar year figures. A comparison is made between the CSS

benchmarked calendar year PVMPs for individual industries (major groups) and the DIY

output estimates constructed from the financial year output indices given in Step 3 (Real

Output estimates). All three sets of gross output estimates are used, despite the fact that the

appropriate comparison would appear to be that between the PVMPs and the Real Output

indices derived from the 'Old' (unrevised) dataset. As in the comparison between the financial

year PVMPs and their Real Output counterparts, one would not expect to find major

differences between the PVMPs and the Real Output indices used by the CSS to benchmark

those PVMPs. Admittedly, the process of moving from financial year to calendar year figures,

involving as it does, another transformation, introduces the possibility of further error. This

should however, be slight.

As noted previously, the weight of the evidence favours the conclusion that the CSS has used

the 'Old' dataset in performing the benchmarking operation. That being so, the pattern of

differences shown in Table A2-6.S6iv under the heading" 'Old' data" is even less comforting

than the corresponding results obtained in Steps 4 and 5. Gone is the close correspondence in

the 1981/82 column - the results take on the appearance now of having randomly distributed

errors throughout. This gives some indication that problems lie ahead. By way of consolation,

there are some similarities in the 1978179 and 1979 error patterns.
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Once again in Step 7, in which the value of the sum of the individually deflated components of

output (Real Gross Output (Sum of Components» is calculated, six sets of results emerge ­

two series for each of the three available data sets. These are obtained by summing the

constant price estimates of output in each industry for the years 1978179, 1981/82 and 1984/85

(and one set of results estimate for 1987/88) estimated in Step 2, and dividing the totals

respectively by the value of output in 1978179, the base year, ie, EQt Po is divided by EQoPo

for each industry. If the Petroleum PPI were the correct deflator to apply to use on the Other

Chemical industry, then the 1984/85 output level would have been 119,9 (Row 800)

approximately what the CSS claims it was. If on the other hand, the true deflator was nearer

the Other Chemicals PPI, then the figure of 123,4, obtained from the 'New' data estimates in

Row 803 is the better estimate.

Real Output (Total), obtained by deflating the total value of gross output in current price terms

(EQt Pt) by the aggregate PPI, is given in Step 8. The PPIs for this exercise (the financial y~

PPIs for 1978/89, 1981/82 and 1984/85) are those supplied in the CSS letter of 3 July 1992.

These are reproduced in Table 2-3.3 (Chapter 2-3), along with the current price output

estimates to which they are applied. The 1987/88 PPI is estimated from Statistical News

Release No. P0142.4 of 24 March 1992. As may oe seen by a comparison of these results with

their Step 7 counterparts, substantial discrepancies arise between the Real Output (Sum of

Components) figures in which the Petroleum PPI is used as deflator (Rows 820 and 800). This

is not the case with the Sums of Components containing the Other Chemical PPI deflated

figures (Rows 820 and 803) - the largest difference between any corresponding pair of results

using the 'Other Chemicals I deflator is 1,1 percentage points. For the Petroleum PPI, the

largest difference is 2,9 percentage points. Tempting as it is to think that this provides

conclusive evidence that the use of the Petroleum PPI is wrong, it is possible, indeed, it is

likely, that the aggregate PPI is also incorrect. Unfortunately, therefore, we must remain

agnostic on this issue until it can be shown beyond doubt that the use of the Petroleum PPI is,

in fact, inappropriate.

In Step 9i the Real Output (Sum of Components) financial year aggregate indices are

converted to calendar year values. Using the Petroleum PPI on the 'Old' dataset (Row 835) we

obtain 1982 and 1985 values of 110,5 and 111,5 respectively. Corresponding estimates from

SNR P3041. 3 of 9 March 1992 (obtained by converting the 1985-based figures to 1979 = 100)

are 116,8 and 109,5. This is the closest any of the Real Output estimates made in this study

get to the CSS 's PVMPs. Since the 'Old I dataset is incorrect (by definition) we should be

looking to the other values in the row, specifically, the figure of 112,5 - the 1985 estimate

yielded by the 'New' dataset. Similarly, if the OC PPI is used, the 1985 result should be 114,8
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(Row 839). Comparing these figures with the corresponding Real Output (Total) results in

Step 9ii the quality of consistency emerges once more.

The process carried out in Step 9 above has been described as 'pseudo benchmarking' because

the aggregate output indices that have been derived are all based on deflated values of gross

output (Real Gross Output). 'True' benchmarking requires that the PVMP for each industry (a

net output-weighted measure) be made to 'correspond' to the deflated value of gross output

(Real Gross Output) in that industry. Once these individual benchmarked figures have been

obtained, the PVMP for manufacturing as a whole - a weighted average of the industry

PVMPs, where the weights are given by the distribution of net output in whatever year is

deemed appropriate - can be estimated. Since the implicit weights for the pseudo-benchmarked

figures given above are the changing distributions of gross output in constant prices, they are

technically incorrect. With the exception of the complication caused by the use of different

weighting bases, this pair of calculations can be recognised as the practical application of jhe

two approaches discussed in Chapter 2-4 which produced identical output estimates, given

slightly different starting points.

The question is whether or not the use of different weighting bases (gross as opposed to net

output) makes any material difference to the end result. Repeated experiments suggest that

within the currency of a single base year, the use of Laspeyres (base-weighted) as opposed to a

Pctasche (current-weighted) indices does not affect output estimates too seriously. Since the

differences between the base- and current-weighted distributions in the simulations were at

least as large the differences between the net and gross output distributions to be considered

below, one would expect the same conclusion to hold. In other words, for the range of

changing price and volume relativities considered in this study, there should not be any

significant difference between the value of Real Output (Sum of Components) and the PVMP.

The formal identity, under hypothetically perfect measurement conditions, of Real Output

(Total) and Real Output (Sum of Components) has already been demonstrated - any differences

reported between must be due to measurement errors.. It must be concluded therefore, that in

the absence of significant errors of this type, there should also not be anything more than a

minimal difference between any of these three indicators.

With this in mind, we turn to second part of the exercise - the industry figures themselves, to

see what happens when net output estimates are used to weight the indices.
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Stage 11 - Checking the industry benchmarks

Reference is made above to the intention to 'replicate' the CSS results, and to perform a DIY

benchmarking of the relevant 'raw' results. Before proceeding, a word on the limits of such an

enterprise is necessary. Obviously, if one were striving to replicate the CSS results with high

precision, then something approaching the full dataset disposed of by the CSS would be

required. The aim here is much more modest - all that is sought is to get within a percentage

point or two of the CSS results, using whatever approximations to the standard techniques can

be devised and applied to the existing published data.

The first of these approximations is used to estimate aggregate PVMPs. It may be recalled

from Chapter 2-4, that the procedure described as the 'PVP' method generates an aggregate

output index (dimensionless). In the procedure, output in each industry (represented by the

expression Qt Po /Qo Po)' is multiplied by its net output weight Qo Po /EQo Po to yield lhe

individual industry contribution to output in year t, Qt Po /EQo Po . Summing these gives the

aggregate PVMP, EQt Po /EQo Po . This is not the same procedure as that followed by the CSS

to produce the published 'figures. It is, however, argued to be close enough to the actual

procedure to provide an indication of areas of agreement.

Clearly, the replication exercise conducted here has nothing to do with benchmarking ­

replication consists merely in trying to match the weighted sums of industry PVMPs with the

published CSS aggregate estimates - most of which are for financial years. Where appropriate,

, these are converted to cal~ndar year figures, using the ratio of financial to calendar PVMPs as

conversion factor. Two sets of ratios of this type may be estimated, one from the

unbenchmarked figures, and the other from the benchmarked figures. The latter are obtained

from estimates of the former - suitably doctored. Differences between the two sets of ratios

should be minimal (this is tested for in Step 14), but in a replication exercise, the correct ratios

to use must be drawn from the unbenchmarked figures - those, after all, were what were

available to the CSS to perform the original calculations.

Benchmarking, by contrast, is understood to be a process in which existing (incorrect) PVMPs

are forced into correspondence with indices of Real Output - indirect volume indices generated

from current price gross output estimates suitably deflated. It seems reasonable, from the very

nature of this process, to expect the published PVMPs for individual industries to be

approximately equal to the Real Output indices, and for their weighted sum to be roughly the

same as the value of Real Output (Sum of Components) weighted by the same distribution (Net

Output). Part of the differences that arise below may be explained by the fact that the DIY



518

benchmarkings performed are done so at a different level of aggregation from those performed

by the CSS. Several of the CSS major group results are built up from weighted sub-group

PVMPs. The sub-group PVMPs are, however, not published. Nor indeed are the PPIs, if these

differ from the somewhat sparse information given in publications such Statistical News

Release No. POI42.4.

Bearing these limitations in mind, we may now look at a comparison between some

approximations to 'real' (as opposed to 'pseudo') benchmarked figures, and their official

published counterparts. This stage of the proceedings consists of four steps - Step 10 is an

attempt to replicate the CSS unbenchmarked PVMPs. Step 11 tries to do the same with the

benchmarked figures. Step 12 contains estimates of the aggregate PVMP obtained from the

'New' dataset published by the CSS in SNR P3001 of 28 June 1993. Steps 11 and 12 contain,

in addition, Real Output contributions weighted by net output. Steps 10, 11 and 12 each

contain two separate sets of estimates of the PVMP. In order to construct these estimates, Sets

of weights are required. Reference was made in the discussion on linking in Chapter 2-6 to the

fact that the weights in the latest estimates were those of each successive manufacturing

census, 1979; 1982; 1985 and 1988. My reading of the way in which PVMPs were

constructed was that both the benchmarked and unbenchmarked PVMPs were weighted by a

set of 1984/85 net output figures. 2 The explanatory notes for the reconstructed estimates

suggest that those estimates have not been weighted in the same way. Differences do result

when different weightings are used, butthese appear, for the most part, to be quite small. That

being so, it will not matter greatly which set of weights is used. To check that this is indeed

the case, in the calculations below, both the 1978/79 and the 1984/85 distributions of net

output are used for weighting.

This manner of proceeding suggests that an approximation of the time reversal test devised by

Fisher (and referred to in Chapter 2-4 above) be performed, if possible. As was stated in that

chapter:

"Time reversal requires that an index for year t based on year 0 should be the reciprocal of the index for 0

based on t." (UN, 1993, p384)

2 As far as the unbenchmarked PVMPs are concerned, it might seem reasonable to have assumed that since the
CSS did not use ~he 1985 manufacturing census results to perform the benchmarking operation as soon as
they beca~e available, they would not have made use of those results to reweight the unbenchmarked
figures. This turns out not to have been the case. According to SNR P3041.3 of 12 September 1990, when
the CSS rebased the PVMPs to the year 1985, they simultaneously reweighted the indices on the" ...basis of
the net output data d~rived from the ~985 .Census o.f Manufacturing... " (pii). Why they did not perform the
benc~rk~g operatIOn at the same hme IS something of a mystery. The official explanation for the failure
to do this ~a shortage ?f skilled manpower) look~ decidedl~ thin when one considers it in the light of the
effort requIred .to rewelght the un~enchmarked estImates. It IS hard to believe that with all the necessary data
already sto~ed m computer memones, the CSS could not find the time (for nearly two years!) to carry out the
benchmarkmg, and so prevent all and sundry from working with incorrect data.
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Or,as Hansen and Lucas put it:

"... time reversal requires that time reversed indices be reciprocal, i.e, PoCPto = 1. .. " (1984, p27).

It is of course obvious that neither Paasche nor Laspeyres indices have this property - the

interest in performing the test is to see how great the departure from unity is. Although Hansen

and Lucas state that the test for this property of indices is often ignored, it is used to indicate

when it becomes inappropriate to use chained Laspeyres indices (UN, 1993, p389). The test is

done before the main results have been presented because it suggests that the use of the

re1ativities of different years does not greatly affect outcomes, at least not in the medium term.

From the 1978/79-weighted figures in Row 1208 of Table A2-6.S12i, the result for the year

1978/79 the PVMP estimated from the 'new' data using the OC deflator is 100,0 and for

1984/85, 123,8. Setting the latter year equal to 100,0 yields a 1978/79 figure of 80,8. 1'he

corresponding 1984/85-weighted figures in Table A2-6.S12ii are 100,0 for 1978/79 and 125,5

for 1984/85. One can see by inspection that the conditions for time reversal are quite close to

being met - in this case Qot.Qto = 0,808 x 1,255, ie 1,0137. As can be seen, the failure to meet

this criterion is not gross - in other words, at the aggregate level it should not make much

difference which weights are used.

To continue with the discussion of the replication exercise, since all that was available to the

CSS at the time was the set described above as the 'Old' figures, these are the ones that are

used here. In Step 13, the 1984/85 weighted results from Step 12 are converted to calendar _

figures which may be compared with the corresponding CSS estimates.

Replicating published data, whether from the CSS or· from any other source, is seldom simple.

A glance at the two sets of estimates prepared in Steps IO.i and IO.n (Tables A2-6.S lOi(b) and

A2-6.SlOii) shows why. The totals obtained for the years 1981/82 and 1984/85 are close

enough to suggest that the method used here approximates that used by the CSS.

Unfortunately, the results obtained using the 1978/79 weights (Rows 939 and 941) are closer

to the official estimates than those that make use of the 1984/85 weights (Rows 977 and 979).

Still, the two sets of figures are nowhere much more than two percentage points apart, so they
are probably acceptable.

A comparison of the two tables containing the 1978/79- and the 1984/85-weighted

unbenchmarked (pre-census) PVMPs is instructive from the point of view of the impact which

the shift from one base year to the other has on relative weights. The industry to watch is

Other Chemicals - its contribution using the earlier weights rises by a little more than one
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percentage point from 8,6 in 1978/79 to 9,8 in 1984/85 (Table A2-6.S lOi(b» (Row 924).

Using the 1984/85 weights, it grows by nearly two percentage points to 15,5 (Table A2­

6.SlOii) (Row 961).3

So much for the unbenchmarked results. Checking the benchmarked figures should, it was

imagined, have been a mere formality. Tables A2-6.S11i(c) and A2-6.S11ii(b) in Steps 11.i

and ll.ii show that this expectation was not met. In these tables, the CSS benchmarked

individual and weighted aggregate PVMPs are compared with their Real Output counterparts,

estimated from the 'Old' (non-revised) data in Table A2-6.D7 - all individual measures being

expressed in the form of a proportional contribution to the total. There are two Real Output

estimates for Other Chemicals, one derived from the OC PPI and the other from Petroleum

PPI, but the two Other Chemicals PVMPs are obviously identical, as are the two aggregate

PVMPs.

As far as the comparisons between the official PVMPs and the DIY PVMPs are concerned,

both the 1978/79 and the 1984/85 weights give a reasonably good account of themselves when

it comes to estimating the 1981/82 output levels. The difference between the ?fficial estimate

and the 1978/79 weighted figure is a relatively small 1,2 percentage points (Rows 1088 and

1090), and that between the 1984/85 weighted figures is negligible (Rows 1162 and 1164).

The 1984/85 results are, however, a considerable distance from the CSS figures. The totals in

the DIY estimates come out at 121 (Row 1088) and 121,3 (Row 1162) as opposed to the CSS

figure of 117,6. The Real Output (Sum of Components) estimates corroborate this finding - at

least where the aggregates in which Other Chemicals deflated by the OC PPI are concerned

(Rows 1088 and 1162) with the 1978/79 weighted figures being a little closer to the 1981/82

figure. In both sets of estimates, the 1984/85 result goes up - in the 1984/85 weighted results

to 123 (Row 1162). The aggregates containing the Petroleum PPI deflated results get closer to

the CSS figures than any other estimates. Unfortunately, though, when one looks to the

differences between the individual PVMPs and Real Output figures for corroboration, one

finds that Other Chemicals deflated by the Petroleum PPI is the only industry to register a

difference exceeding one percentage point. This confirms, once more, the fact that the CSS

has not treated Other Chemicals in the same way as it has the other industries in the

benchmarking exercise.

3 At this point, it is probably worthwhile admitting to some confusion in the matter of weighting of the
PVMPs. When the CSS publishes a note stating that' 1984/85 weights have been used', that has been
~nderst~od t«:> mean that ~he weights of that year are held to apply for the currency of the particular base year
ID questIOn, le, for a penod of five years or so. The 1984/85 or 1978/79 weights used here would either be
extrapolated bac~ward or forward to suit. Yet referring back to Chapter 2-6, it will be recalled that the
reconstructed estImates are reweighted triennially, to coincide with census figures. This problem will simply
be ignored until an explanation can be obtained from the CSS.
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As may be expected, growth in the contribution of the Other Chemicals industry, consequent

upon the substantial growth reflected in the benchmarked PVMP (compare the figures in Row

140 with those in Row 204) is large, especially when the OC PPI is used. Also as expected,

the 1984/85 results yield larger contributions and larger growth, once again, though, muted

when the Petroleum PPI is used. 4

That which it was thought would be a straightforward, almost mechanical task has thrown up

one of the more difficult of the problems encountered in the whole of the study. What seems to

be a correct application of the CSS technique to what are thought to be the correct CSS data

turns out a set of results which strongly suggest that the official figures under-estimate the

1984/85 output levels. 5 Had the errors gone the other way it would have occasioned some

dismay - as it is, the revealed errors have served to strengthen my conviction that the CSS

results are wrong. The little indication they provide of the reasons why this might be so point

once again to the Other Chemicals industry.

Leaving aside this conundrum for the moment, we look in Steps 12.i and 12.ii at a similar set

of comparisons to those performed in Step 11, but this time using the 'New' data to estimate

Real Output contributions. The 1984/85 weighted results (Table A2-6.S12ii) could, in fact, be

regarded as a (crude) benchmarking exercise if it were not for the fact that the Sasol Syndrome

makes the technique itself invalid. In other words, the CSS should have arrived at results

something like those in Row 1208. It is not intended to work through all of the figures as was

done in the case of the Step 11 results. Suffice it to say that the 1984/85 weighted 1984/85 OC

Total deflated figure of 124.1 (Row 1250) is a very long way from the CSS's miserly 117,6.

In Step 13.i and 13.H, the Real Output (Sum of Components) estimates weighted by the

1984/85 distribution are converted to calendar year values. This provides a test of the validity

of the argument offered in the first draft of 'More Problems... ' that the 1985 output level was

in the region of 115/116 as opposed to the CSS estimate of 109,5 (Meth, 1993, p50). The

Table A2-6. S13i estimates make use of the ratio of benchmarked financial to calendar year

figures (the incorrect ratios) to perform this operation, while the Table A2-6.S13ii figures

derive from the corresponding unbenchmarked ratios - the 'correct' ratios. As may be seen in

both instances, when the OC PPI is used, totals come out neatly between 115 and 116 (Rows

4 This .is beginning to raise a problem similar to that experienced with the mining sector results at the
rebas~ng~ from 19~0 to 1975 and from ther~ to 1980 (Meth, 1992, Table 3). The current prices weight
co~tnbutIon of the lOdustry of 13,5 per cent m 1984/85 compares rather awkwardly with the constant price
estImate.

5 Although every reasonable effort has been made to check the data inputs and arithmetical manipulations that
generate these results, the possibility of error on my part can obviously not be ruled out. What is difficult to
understand is the fact that the techniques and the data seem to generate the .correct' results in all instances
except this one.
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1290 and 1331). Notice here that the dip in output levels between 1982 and 1985 from 116,8

to 109,5 (Meth, 1992, Table 14) reported by the CSS almost disapPearS, a result that would be

of some consequence if all the figures with which we were working were not rendered obsolete

by the reconstructed figures published in November 1993 and by net output-based estimates in

Appendix 2-7.

As a final step in this process, the gross output-weighted estimates of Real Output (Sum of

Components) ('New' data) given in Table A2-6.S2 are made comparable with the Table A2­

6.S13i and ii results. The totals that include the Petroleum PPI deflated Other Chemical

estimates (Row 478) and those that contain the OC PPI deflated figures (Row 479), are first

expressed as indices with 1984/85 equal to 100. Both sets are then converted to calendar year

values using both the benchmarked and unbenchmarked ratios from Table A2-6.DlO. As may

be seen from Rows 1355 and 1356, when the OC PPI applies, the 1984/85 results are very

close to their net output-weighted counterparts in .Rows 1290 and 1331 respectively. 1he

Petroleum PPI-influenced results (Rows 1346 and 1347) produce similar correspondences

(Rows 1287 and 1328).

Before leaving this part of the exercise, it is probably worthwhile drawing attention to the fact

that reducing individual industry PVMPs (which have a base year value of 100) to their

proportional contributions to total output by means of a weighting factor has the obvious effect

of reducing differences between say Real Output indices and official PVMPs. It is therefore no

contradiction to raise questions about the differences between the unweighted indices (ie, those

with base year values of 100) whilst celebrating the fact that comparisons of weighted

contributions yield acceptably small divergences.

It is one thing to claim that a particular index is wrong, citing as evidence, competing

estimates prepared from other data. It is another matter altogether to show, using only part of

the information that one susPects has or should have gone into the construction of the index

under suspicion, exactly why it is wrong. Without access to the actual numbers and the

arithmetic performed by the CSS, all that one can do is to work backwards from the final

published results to see where the numerators or denominators implicit in these results differ

from those which supposedly constitute, at least roughly, the basic data from which the

estimates were constructed in the first place. So, to bring Stage 11 to a close, the few checks on

the data that can be performed by outsiders are carried out - these are the stuff of Step 14.

Two different operations may be distinguished - the first of these is the process of estimating

the financial year Real Gross Output figures (by industry) which are then used to benchmark
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the PVMPs. The second operation is that of estimating calendar year PVMPs from the

financial year PVMPs generated in the first process. This post mortem of the 1984/85

aggregate PVMP commences with an examination of the latter process.

If I have understood the CSS' s description of the benchmarking process correctly, then a

comparison of corresponding ratios of calendar to financial year PVMPs for the

unbenchmarked and benchmarked results by industry should reveal minimal divergences or

differences. Some encouragement is provided by the outcome of Step 14.i, in which this test is

carried out. Table A2-6.S14i(c) shows that in 46 out of 81 cases for the years 1978179,

1981/82 and 1984/85 (1987/88 manufacturing census figures were not available when the

benchmarking was carried out), the difference between these two was less than 1 percentage

point. With few exceptions, notably in the last 4 industries in the table, there are no large

differences. There are 14 instances in which the difference is zero - the probability of such an

event occurring by chance must be extremely low. These results may therefore be assume<:{ to

confirm that the technique of benchmarking using the ratio of financial to calendar year

estimates has indeed been correctly understood. Since the benchmarking process involves some

massaging or panelbeating of the data, small differences between the expected and the actual

ratios are bound to arise. Where the difference is roughly the same at the end of the period as

it is at the beginning, as it is in the case of 'Other Chemicals', the growth rate between the two

end-points is unaffected - all that such divergences do is to give rise to confusion in the user's

mind, because there is no obvious reason why the original ratios could not have been used

instead.

So much for the encouraging part of the process - the remainder of the exercise does little

more than reveal an entirely inexplicable (at least, to an outsider like myself) set of differences

between what are taken to be actual basic data, and the data implicit in the CSS' s calculations.

Earlier on in the analysis (Step 6), it was observed that the discrepancies between the official

benchmarked PVMPs and the DIY calendar year output indices (pseudo benchmarked

PVMPS) estimated' from the financial year Real Output indices (based on the 'Old I data) in

Step 3 were an indication of problems ahead. It is those problems which must now be

confronted.

The process commences in Step 14.ii. Three pieces of information are to hand, or may readily

be estimated from published data. There are official benchmarked PVMPs by industry, PPIs

for most industries, and estimates from the manufacturing census of the value of gross output.

Naturally, the PVMPs and PPIs extracted must be for financial years. Abstracting from the

fact that actual benchmarking is somewhat more complex than the procedure used in this
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appendix, it is clear that since the benchmarked PVMPs are derived from the other two

variables, the only way in which differences can arise is through these two variables. As far as

the latter is concerned, the question of the vintage of the estimates of the gross output data has

already been raised. It was argued (in the discussion of Steps 7 and 8) that the published

benchmarked CSS results are all apparently based on the unrevised census figures. The clues

provided to date on which set of gross output estimates are being deflated (chiefly the CSS

letter of 3 July 1992) point strongly to the unrevised ('Old'), published manufacturing census

estimates. The tests below therefore make use of these, and not the 'Revised' figures, and

certainly not the 'New' figures.

The test in Step 14.ii is based on the rudimentary proposition that for individual industries, the

official benchmarked financial year PVMPs in the census years should be equal (or at least

approximately equal) to Real Output (the value of gross output measured in the manufacturing

census deflated by the appropriate PPI). If this condition does not hold, it is difficul( to

imagine what else might be implied by the notion of the 'correspondence' which the CSS

induces during the benchmarking process. Table A2-6.S 14ii gives the results of this test. The

differences between the two sets of figures are given in the 5th and 6th Columns of the table.

Other Chemicals performs poorly when the Petroleum PPI is used, and several other industries

do badly, especially for the year 1981/82. As may be seen, not many industries return the

expected zero difference between the two estimates - looking at the 1984/85 results, the closest

are the Clothing and the Basic Iron and Steel and Non-ferrous Metals industries. This must

raise a question as to whether or not the test is appropriate - certainly, zero differences in three

industries could not be held to constitute sufficient evidence for believing that it is valid. Yet it

seems unthinkable that the PVMPs do not relate to the Real Output indices in the manner

suggested.

Somewhat surprisingly, considering the fact that it seemed to be possible to replicate the

1981/82 results, the differences between the CSS PVMPs and Real Output indices for that year

are apparently more extreme than those revealed in the 1984/85 results. Most importantly,

though, in the case of the 1984/85 results, in only 6 of the 27 industries is the CSS financial

year PVMP larger than the estimate of Real Gross Output. The smaller aggregate PVMP

reported by the CSS flows directly from this. The question is, why do most of the CSS

PVMPs differ so substantially from the estimates of Real Gross Output? And, in the case of

the three industries identified above, why do they not? If the correct values of gross output in

current prices have been used in the test (unrevised gross output figures taken from the

manufacturing censuses) then the only other possibility is that different deflators (PPIs) have

been used by the CSS.
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Having established that substantial differences exist between the expected and the actual

PVMPs, a search for the origin of the difference should be undertaken. Unfortunately, given

the available information, a proper analysis is not possible. All that can be done is to highlight

certain apparent divergences between the implicit values of one of the independent variables,

the PPIs, and the actual published figures. This is done in Step 14.iii, where the implicit

deflators underlying the CSS benchmarked estimates are compared with the published PPIs for

each industry (insofar as individual PPIs are or were available). Unless the CSS has reason to

believe that some of the PPIs are unreliable, and has chosen to use PPIs from elsewhere to

deflate gross output in any particular industry, there should be no differences between the PPIs

and the implicit deflators. Given an index of output and an estimate of the value of output in

current prices for the same period, calculating the implicit deflator in any industry is simplicity

itself. Table A2-6.S14iii shows how far the CSS implicit deflators depart from this

expectation. In the case of the 1981/82 figures, in 8 of 27 observations, the difference between

the two deflators is less than 1 percentage point, but some of the remaining divergences 'are

very large. When the implicit deflator is larger than the PPI, the CSS benchmarked output

estimates will naturally be smaller than the deflated values of gross output and vice-versa.

There are two industries for which the PPIs are almost certainly garbage - Other Manufactured

Products and Scientific, Optical and Related Products (Professional). No index for the latter is

available before July 1989, so the index for the former has been used. The values appearing in

Table A2-6.S14iii are inconsistent with the other indices, but they have been checked, and are

correctly reproduced in the table. Fortunately, these two industries make a relatively small

contribution to total output. This is not the case with another important instance where the

implicit deflators are larger than the PPIs, ie, in the important Other Chemicals industry. If the

divergence between the OC PPI and the implicit deflator for 1984/85 of 7,3 percentage points·

(Row 1533) was thought to be high, that between the implicit deflator and the Petroleum PPI

is huge - a stunning 35 percentage points! (Row 1532). This variation on the way in which the

data is manipulated provides yet another piece of evidence against the use of the Petroleum

PPI.

A decomposition exercise could be performed on every CSS result that differs from the

expected value to ascertain the effects of the delinquent deflation reported on above. The

merits of such an undertaking are not obvious - probably the best way to tackle the problems

of non-correspondence unearthed above is to spend some time at the CSS head office, working

through each individual estimate separately. Until such time as every divergence can be

explained satisfactorily, the balance of the evidence favours the conclusion that if it had been

appropriate to use indirect volume estimates prepared from gross output figures, then the
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revised set of output estimates offered above are a better reflection of the reality of

manufacturing sector performance than the CSS figures. Of course, the net output-based

figures show quite clearly that output levels were, in fact, much higher.
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1358 14 Investigate the differences in the 10 liii) and (iv) estilates.

APPEIDIX 2-6: Do-it-yourself benchlarking

LOAD BASIC DATA - Tables A2-6.Dl to A2-6.Dll, ROls 57-406

1
Z
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
is
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
~4

Convert PPIs (Financial years) to 1984/85=100.
Estilate qtpo (qtpo =qtpt x po/pt) (3 sets of estilatesl
Divide qtpo by qopo for each industry.
COlpare lith unbenchlarked PVHPs.
COlpare lith benchlarked PVHPs.
Check benchlkd PVKPs against 'nel' Real Output
Divide total qtpo by total qopo.
COlpare result lith that obtained by deflating

total qtpt by total PPI.
Estilate calendar year real gross output: SUI of COlponents
Estilate calendar-year real gross output: Total

822 9(11
842 9(iil

1363 14(il COlpare ratios of calendar to financial year
indices for b'lkd and unb'lkd CSS figures

1467 141ii) COlpare CSS financial year PVKP (benchlarked) lith
with value of deflated non-revd gross output

1507 14(iii} Check ilplicit deflators and cOlpare with PPIs
with PPIs

STAGE II - IHDUSTRY BEHCHKARIIHG
851 STAGE II - ESTIMATE AGGREGATE PVMPs

Estilate financial year PVMPs by adding up sub-sectoral PVMPs using various datasets
872 10(i) Unbenchlarked PVMPs, 1978/79 leights.
943 10(iil Unbenchlarked PVKPs, 1984/85 weights.
981 11(i) Benchlarked PVKPs , 'Old' gross output data, 1978/79 leights.

1092 11(ii) Benchlarked PVKPs &'Old' gross output data, 1984/85 weights.
1173 12lil Bench.arked PVMPs , 'Iew' gross output data, 1978/79 weights.
1210 121iil Benchlaried PVKPs &'Iel' gross output data, 1984/85 weights.
1252 13(i) Calendar year PVKPs frol Step 12ii results lbnchlkd ratiol
1293 131iil Calendar year PVKPs frol Step 12ii results lunbnchlid ratio)

STAGE I - PSEUDO BEHCHKARKIHG
Row Step

410 1
443 2
481 3
517 4
587 5
657 6
793 7
805 8



TABLE AZ-6.D2
July-June values

LOAD BASIC DATA

FOOD
BEVERAGES
TOBACCO
TEXTILES
CLOTHIIG
LEATHER
FOOTWEAR
WOOD
FUUITURE
PAPER
PRIRTUG
IIDUSTRIAL CHEMICA
OTH CHEMICALS(Pet)
OTa CHEMICALS(OCl
RUBBER
PLASTIC
POTTERY
GLASS

528

TABLE A2-6.D1
Jan-Dec values Production Price Index (1985=100)

1979 1982 1985 1988
FOOD 44.3 71.5 100.0 153.2
BEVERAGES 58.5 77.7 100.0 146.6
TOBACCO 53.9 73.4 100.0 134.5
TEXTILES 53.2 73.3 100.0 168.2
CLOTHIRG 54.5 73.9 100.0 151.7
LEATHER 63.3 66.6 100.0 180.1
FOOTWEAR 49,9 73.6 100.0 159.6
WOOD 43.6 72.7 100.0 158.4
FURRITURE 48.2 76.0 100.0 149.1
PAPER 48.1 73.0 100.0 165.8

'PRIRTIRG 48.1 73.0 100.0 165.8
IRDUSTiIAL CHEMICA 48.1 72.7 100.0. 154.4
OTH CHEMICALS(Petl 48.1 71.0 100.0 104.5
OrH CHEMICALS(OC) 48.1 72.7 100.0 154.4
RUBBER 51.8 73.1 100.0 .133.7
PLASTIC 51.8 73.1' 100.0 133.7
POTTERY H.7 69.7 100.0 157.4
GLASS 44.7 69.7 100.0 157.4
OTHBi ROR-M MIR PR 44.7 69.7 100.0 157.4
BASIC IROI l STEEL 48.2 72.8 100.0 153.3
BASIC ROB-FERi MET 47.0 64.8 100.0 146.1
METAL PRODUCTS 48.3 74.9 100.0 167.6
MACHIRERY 48.5 7Z.6 100.0 154.7
ELECTRICAL MACHIH! 49.5 71.0 100.0 148.4
MOTOR VEHICLES 45.0 67.2 100.0 193.9
TRAHSPORT EQUIPMER 45.0 67.2 100.0 193.9
PROFBSSIOHAL 71.5 87.5 100.0 111.6
OTHER MAIUF PROD 71.5 87.5 100.0 111.6
Source: File SUKKAiY.WI1

Production Price Index (1985=100)
1978/79 1981/82 1984/85 1987/88

41.4 69,5 93.0 143.7
56.9 71,3 96.6 137.8
5'2,6 70.0 95,7 128.1
50.7 69.4 91.5 153.9
52,7 69.3 93.3 142.0
53.9 62.3 90.0 166.4
44.5 70.4 91.1 151.9
40.7 68.9 95.2 143.6
46.7 71.9 95.8 139.8
45.7 68.8 92.1 153.1
45.7 68.8 92.1 153.1
45.0 67.5 91.8 144.4
34.5 68.7 84.8 101.3
45.0 67.5 91.8 144.4
48.4 68.8 89.4 123.2
48.4 68.8 89.4 123.2
42.0 64.5 94.6 146.4
42.0 64.5 Qj' '" I

57
. 58

59
60
61
62
63
64
65

"67
68
69
70
71
72
73
H
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
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OTHER 10R-M MLR Pi 42.0 64. 5 94. 6 146.4 113
BASIC IROI &STEEL H.1 67.1 94. 2 145.0 114
BASIC ROI-FEii MET 43.2 60.8 89.9 133.0 115
METAL PRODUCTS H.4 69.4 94. 7 155.7 116
MACHIBERY 45.9 66.8 92.9 1H.6 117
ELECTRICAL MACHIRE 46.1 66.5 90.2 137.2 118
MOTOR VEHICLES 42.6 61. 7 90.8 177 .8 119
TRAISPORT EQUIPMER 42.6 61. 7 90.8 177.8 120
PROFESSIOHAL 66.2 84. 8 99.0 109.7 121
OTHER MAIUF PROD 66.2 84, 8 99.0 109.7 122
Source: File SUMMARY.WI1 123

124
TABLE A2-6.D3 UnbenchJarted (pre-censusl 125
Jan-Dec average Calendar Year PVKPs (1985=1001 126

1979 1982 1985 1988 127
FOOD 86.2 96.6 100.0 108.9 128
BEVERAGES 70.6 92.2 100.0 117.4 129TOBACCO 88.6 105.2 100.0 129.2 110
TEXTILES 100.9 126.9 100.0 110.0 131
CLOTHIBG 103.4 134, 0 100.0 99.3 132LEATHER 120.2 112.1 100.0 106.2 133FOOMAR 95.0 100.0 100.0 100.3 134WOOD 105.5 127.6 100.0 102.0 135FURlITURE 119.0 140.6 100.0 107.9 136PAPER 89.5 86.1 100.0 121. 4 137PRIBTIIG 76.0 94, 9 100.0 96.2 138IRDUSTRIAL CHEMICA 95.8 110.4 100.0 101. 2 . 139OTHER CHEIHCALS 92.4 97.4 100.0 114, 6 140RUBBER 112.1 117.0 100.0 118.3 141PLASTIC 73.5 86.7 100.0 104, 7 142POTrERY 155.1 130.1 100.0 119.2 - 143GLASS 87.3 110.4 100.0 114, 2 IHOTHER 101-M MLR PR 102.8 112.9 100.0 110.9 145·BASIC IROR , STEEL 100.1 91. 2 100.0 104, 8 146BASIC 101-FEiR MET 85.8 92.7 100.0 120.0 147METAL PRODUCTS 105.4 115.9 100.0 96.0 148HACIHlUY 120.2 133.2 100.0 89.8 149ELECTRICAL MACHIRE 96.2 121. 3 100.0 117.4 150MOTOR VEHICLES 117.1 173.8 100.0 126.8 151TRARSPORT EQUIPMER 157.0 175.5 100.0 83.1 152PROFESSIORAL 92.2 109.1 100.0 115.5 153OTHER MAIUF PROD 85.9 100.5 100.0 131. 3 154Source: File SUMMARY.WIl 155

156TABLE A2-6.D4 UnbenchJarted (pre-censusl 157July-June average Financial Year POOs (1985=1001 1581978/79 1981/82 1984/85 1987/88 159FOOD 81. 4 94, 8 99.6 106.4 160BEVERAGES 69.4 92.2 102.2 112.7 161TOBACCO 84, 5 101. 2 100.8 129. 4 162TEXTILES 95.2 135.2 98.6 109.1 163CLOTHIHG 97.5 141.3 108.1 100.6 164LEATHER 116.1 113.7 105.2 103.7 165FOOTWEAR 94.5 109.6 103.4 93.7 166WOOD 93.5 129.9 103.7 102.1 167FURBITUiE 109.3 IH.3 1n1 n 1nI Q
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PAPER 83.8 89.1 97.5 114.2 169
PRIITIHG 73.1 93.5 109.5 93.2 170
IHDUSTRIAL CHEMICA 93.5 U6.0 101. 4 100.0 171
OTHER CHEMICALS 90.0 101. 6 102.4 105.0 172
RUBBER U3.5 130.8 101. 3 UO.4 173
PLASTIC 67.2 87.1 91. 9 98.0 174
POTTERY 140.7 163.1 102.6 U7.8 175
GLASS 88.1 117.7 110.0 ut 7 176
OTHER HOB-M MII PR 96.1 118.3 107.9 102.8 177
BASIC IROR 1 STEEL 92.2 100.6 95.3 106.2 178
BASIC HOR-FERR KET 76.9 93.9 102.6 U2.2 179
METAL PRODUCTS 107.3 121.5 99.5 92.8 180
MACHIHERY 105.7 135.5 110.8 85.1 181
ELECTRICAL MACHIIE 940 4 124. 3 106.5 111.3 182
MOTOR VEHICLES 121. 2 190.1 117. 6 118.7 183
TRAISPORT EQUIPMEH 152.7 176.4 110.9 79.2 184
PROFESSIOIAL 89.8 UO.5 95.0 U2. 3 185
OTHER MARUF PROD 79.6 107.1 96.2 132.7 U6
Source: File SUKMARY.Wl1 187

188
TABLE A2-6.D5 Benchlarked Calendar Year PVMPs 189
Jan-Dec average non-revised data (1985=1001 190

1979 1982 1985 1988 191
FOOD 89.8 95.2 100.0 107.1 192
BEVERAGES 58.1 87.5 100.0 117.4 193
TOBACCO 75.1 95.1 100.0 112. 6 194
TEXTILES 98.3 U3.0 100.0 105.4 195
CLOTHIHG 83.1 119.8 100.0 99.3 196
LEATHER 87.2 109.2 100.0 102.8 197
FOOTWEAR 95.0 100.0 100.0 106.5 198
WOOD 91.2 105.1 100.0 102.0 199
FURIITURE 72.5 120.4 100.0 107.9 200
PAPER 76.7 82.5 100.0 121.4 201
PRIITIHG 76.0 940 9 100.0 96.2 202
IRDUSTRIAL CHEKICA 96.1 109.8 100.0 101. 2 203
OTHER CHEMICALS 70.6 88.6 100.0 U5.2 204
RUBBER 92.6 ut 0 100.0 U8.3 205
PLASTIC 640 2 86.7 100.0 118.3 206
POTTERY 78.6 94.2 100.0 119.2 207
GLASS 88.4 110.3 100.0 1140 2 208
OTHER ROR-K MlR PR 99.9 106.6 100.0 110.9 209BASIC IROR , STEEL 107.3 98.8 100.0 lOt 9 210
BASIC 101-FERR HET 95.9 99.1 100.0 125.7 211KETAL PRODUCTS 95.0 1140 7 100.0 95.0 212HACHIIERY 102.0 133.1 100.0 88.4 213ELECTRICAL HACHIIE 87.4 112.1 100.0 117.4 214MOTOR VEHICLES 88.2 133.2 100.0 126.8 215TRARSPORT EQUIPMEI 153.0 151. 2 100.0 87.9 216PROFESSIONAL 63.9 87.9 100.0 115.5 217OTHER MANUF PROD 115.8 116.0 100.0 121.8 218Source: File SU~ARY.WI1 219

220TABLE A2-6.D6 Benchlarked Financial Year PVKPs 221July-June average non-revised data (1985=1001 2221978/79 1981/82 1984/85 1987/88 223mon ac I ft~ , "" .



Published Manufacturing ·Census Output Estilates (old datal
1978/79 1978/79 1981/82 1981/82 1984/85 1984/85
Gross Het Gross Het Gross Het

Output Output Output Output Output Output
Rlill Rlill Rlill . Rlill Rlill Rlill
4451.0 1307.5 7750.5 2317.9 11576.3 3587.5
891.7 299.0 1750.1 638.3 2715.6 847.6
188.4 67.4 319.6 53.5 502.5 168.S

1581.9 601.3 2546.4 985.3 2958.9 1152.5
796.7 333.9 1499.6 656.9 1933.8 915.2
145.4 48.6 219.9 77.1 358.4· 123.0
283.4 126.0 521.3 252.0 646.5 309.1
414.9 181.4 845.7 398.5 1225.9 575.9
279.5 135.0 662.9 324.5 913.7 447.9

1024.4 422.8 1618.3 657.4 2988.8 1286.6
707.2 414.8 1366.9 798.3 2030.4 1191.7

1732.6 554.2 3083.9 971.3 3761.9 1302.4
3030.4 ·974.0 5891.6 1975.0 9479.0 4832.6
420.6 200.0 769.0 404.6 904.9 444.0
485.7 205.3 1183.6 502.3 1438.5 653.4
30.2 18.1 77.3 52.3 103.3 62.9

178.4 94.0 382.4 216.5 501.8 270.0
883.5 449.1 1644.6 839.9 2312.9 1264.7

2782.8 1172.6 4624.0 1929.1 5684.1 2391.2
945.3 354.8 1553.1 580.3 2346.6 939.4

2522.0 997.1 5009.8 2134.6 5820.1 2394.4
1658.3 743.0 3740.4 1758.1 4352.4 1974.2
11QA' ~Q" ?", <

BEVERAGES 56.8
TOBACCO 71. 4
TEXTILES 94.7
CLOTHIHG 78.7
LEATHER 82.4
FOOTWEAR 94.5
WOOD 83.6
FURIITURE 65.6
PAPER 72.2
PiIHTIBG 7J.l
INDUSTRIAL CHENICA 94.6
OTHER CHEMICALS 71.1
RUBBER 92.4
PLASTIC 58.2
POTTERY 69.3
GLASS 86.1
OTHER lOR-M MII PR 93.7
BASIC IROI &STEEL 99.4
BASIC ROI-FERR MET 86.2
METAL PRODUCTS 97.2
MACHIBERY 91. 0
ELECTRICAL NACHIIE 83.9
NOTOR VEHICLES 92.4
TRAISPORT EQUIPMEI 153.6
PROFESSIOHAL 61.7
OTHER MAIUF PROD 118.0
Source: File SUMMARY.Wll

TABLE A2-6.D7

Food
Beverage
Tobacco
Textiles
Clothing
Leather
Footwear
Wood
Furniture
Paper
Printing
Industrial Chelica
Other Chelicals
Rubber
Plastic
Pottery
Glass

. Other lon-Ietal Hi
Basic iron
Basic non-ferrous
Ketal Products
Machinery
Electrical .achin~

86.8
90.9

119.9
124. 8
108.4
109.6
102.2
118.0
85.7
93.5

116.7
. 89.9
121. 3
87.1

116.0
117.7
111. 9
108.8
100.8
119.2
133.4
11408
145.0
161. 9
82.6

129.1

103.2
100.8
99.4

108.0
109.3
103.4
10406
101. 0
102.5
109.5
101. 6
105.3
103.6
91. 9

102.6
110.0
106.6
95.0

102.9
101. 0
109.8
107.5
114.4
107.9
100.6
10406

531

112.7
112.9
103. 8
100.6
98.8
96.4

102.1
101. 9
11402
93.2

100.0
107.7
110.4
113.3
117.8
114.7
102.8
106.3
117. 5
92.6
8401

111. 3
118.7
8402

112.3
121. 3

225
226
227
228
229
230
231
232
233
234
235 .
236
237
238
239
240
241
H2
H3
244
245
H6
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
2i5
276
277
278
770
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Motor vehicles 1916.6 558.7 4265.5 1335.2 5113.9 1541.5 281
Transport equiplen 551. 9 241.7 724. 5 296.0 . 730.8 432.7 282
Professional 78.6 35.6 157.7 74.3 308.1 151. 8 283
Other lanufacturin 546.8 159.3 750.3 260.8 811.2 349.6 284
TOTAL 29926.6 11287.6 55735.6 21653.6 75092.2 31143.5 285
Chect 29926.4 11287.8 55735.4 21653.5 75092.2 31143 .1 286
Source: SAS 90, pp12.l9-12.21. (File SUlflfAiY.WIll 287

288
TABLE A2-6.D8 (Revised datal 289
Insert Revised Manufacturing Census Output Estilates 290

as per FAX frol· Herlan Rietert of 6 80velber 1992 291
and estilate net output assuling ratio of net to 292
gross output does not change frol original value. 293

294
1978/79 1978/79 1981/82 1981/82 1984/85 1984/85 295
Gross Set Gross Set Gross Set 296

Output Output Output Output Output Output· 297
Rlill Rlill Rlill . Rlill Rlill Rlill 2U

Food 4451.0 1307.5 7750.5 2317.9 11576.3 3587.5 299
Beverage 891. 7 299.0 1750.1 638.3 2715.6 847.6 300
Tobacco 188.4 67.4 319.6 53.5 502. 5 168.5 301
Textiles 1581. 9 601. 3 2546.4 985.3 2958.9 1152.5 302
Clothing 796.7 3'33.9 1499.6 656.9 1933.8 915.2 303
Leather 145.4 48.6 219.9 77 .1 335.9 115.3 304
Footlear 283.4 126.0 521. 3 252.0 646.5 309.1 305
Wood 414.9 181. 4 845.7 398.5 1225.9 575.9 306
Furniture 279.5 135.0 686.0 335.8 913 .7 447.9 307
Paper 1024.4 422.8 1835.4 745.6 2988.8 1286.6 308
Printing 707.2 414.8 1366.9 798.3 2030.4 1191.7 309
Industrial Chelica 1732.6 554. 2 3304. 4 1040.8 3895.0 1348.5 310
Other Chelicals 2862.9 920.2 6912.9 2317.4 10095.9 5147.1 311
Rubber 420.6 200.0 769.0 404.6 904. 9 444.0 312
Plastic 485.7 205.3 963.1 408.7 1438.5 653.4 313
Pottery 30.2 18.1 77.3 52.3 103.3 62.9 314
Glass 178.4 94.0 382.4 216.5 501. 8 270.0 315
Other Hon-Ietal Ni 883.5 449.1 1644.6 839.9 2312.9 1264.7 316
Basic iron 2782.8 1172.6 4624. 0 1929.1 5684.1 2391.2 317
Basic non-ferrous 759.6 285.1 1263.6 472 .1 1883.0 753.8 318
Metal Products 2522.0 997.1 4962.8 2114. 6 5796.0 2384.5 319
Machinery 1658.3 743.0 3740.4 1758.1 4307.0 1953.6 320
Electrical lachine 1398.2 592.6 2729.8 1143.9 3504.1 1503.7 321
Motor vehicles 1916.6 558.7 4265.5 1335.2 5020.2 1513.3 322
Transport equiplen 551. 9 241.7 724.5 296.0 730.8 432.7 323
Professional 78.6 35.6 157. 7 74.3 264.8 130.5 324
Other lanufacturin 546.8 159.3 706.5 245.6 750.1 323.3 325
TOTAL 29573.2 11164.3 56569.8 21908.2 75020.8 31174.9 326
Chect old total 29926.6 11287.8 55735.6 21653.5 75092.2 31143.1 327

328
TABLE A2-6.D9 Published Manufacturing Census Output Estilates (nel datal 329

1978/79 1978/79 1981/82 1981/82 1984/85 1984/85 1987/88 1987/88 330
Gross Set Gross Set Gross Set Gross Set 331

Output Output Output Output Output Output Output Output 332
R.ill Rlill Rtill Rlill Rlill Rlill Rlill R.ill 333Food 4451.0 1307.5 7815.6 2365.0 11576.3 3587.5 17835.4 5864.8 334Beverage 908.2 315.5 1690.3 593.0 2867.5 891. 8 4748.6 1760.2 335

"nhal'l'n 100 j l' •
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Textiles 1505.1 567.1 2530.6 981. 9 2998.' 1169.3 H40.0 2078.' 337
Clothing 791. 2 332.6 1529.5 671. 3 1933.8 915.2 30640 9 1347.7 338
Leather 145.4 48.6 219.9 77 .1 335.9 115.2 588.1 216.9 339
Foot,ear 283.4 126.0 521.3 252.0 646.5 309.1 1153.7 539.5 340
Wood 430.8 192. 3 876.3 413.4 1225.9 575.9 1970.2 975.' 341
Furniture 279.5 135.0 686.0 33406 913.7 U8.0 1632.7 727.1 H2
Paper 1016.9 413.5 1851. 2 8Ho4 3047.5 1311. 8 5660.1 2358.1 H3
Printinq 707.2 41408 1366.9 798.3 2030.4 1191.7 3286.6 1828.0 3H
Industrial Chelica 1818.1 591. 6 33040. 1046.1 4237.3 1469.3 6363.6 2290.2 345
Other Chelicals 3030.4 914.0 5938.7 1992.3 9728.8 H56.9 13307.8 5972.4 H6
Rubber 420.6 200.0 769.0 4040 6 9040 9 4U.0 1521. 8 736.' H7
Plastic 485.7 205.3 953.7 420.6 1438.5 653.4 2802.5 1189.0 348
Pottery 30.2 18.1 . 77.3 52.3 103.3 63.0 152.1 103.3 H9
Glass 178.4 94.0 382.4 216.5 501. 8 270.0 93404 525.9 350
Other Hon-Ietal Mi 883.5 H9.1 16U.6 839.9 2312.9 126408 3410.2 1775.0 351
Basic iron 2782.8 1172.6 462400 1929.1 56840 1 2391.2 911.1. 5 3506.8 352
Basic non-ferrous 759.6 285.1 1263.6 472.2 1883.0 75407 2833.1 1081. 4 353
Metal Products 2522.0 997.1 4962.8 2110.8 5953.9 2506.9 7938.0 3522.4 354
Machinery 1731.8 775.2 3740.4 1758.1 HH.l 1880.5 6638.8 2660.5 355
Electrical lachine 1398.2 592.6 2729.8 llU.8 3504, 1 1502.4 5857.5 2364.1 356

• Motor vehi cles 1916.6 558.7 4265.5 1335.2 5020.2 1515 :0 8641.8 2667.2 357
Transport equiplen 478.4 209.4 724. 5 296.0 730.8 432.7 1287.4 752.8 158
Professional 78.6 35.6 157.7 74,3 26408 136.6 476.0 223.2 359
Other lanufacturin 546.8 159.3 706.5 HO.6 812.5 328.2 1355.2 450.9 360
TOTAL 29768.9 11237.9 55651.9 21717.9 75351.1 31296.5 118242.8 47783.1 361
Check 29768.9 11237.9 55651. 9 21717.8 75351.1 31296.5 118242.8 47783.1 362
Source: SIR P3001, 28 June 1993. (File SUMMARY.WKl) 363

364
Table A2-6.DI0 - Financial and Calendar Year PVMPs, Total Manufacturinq 365
Sunary: 1978/79 1979 1981/82 1982 1984/85 1985 1987/88 1988 366
Benchaarked 87.9 91. 3 110.5 106.6 103.3 100.0 10404 108.5 367
UnbenchJaried 90.9 95.5 113.0 108.7 102.3 100.0 10403 108.7 368
Ratios of Calendar to Financial Year PVKPs 369
BenchJaried 1. 0393 0.9641 0.9682 1.0393 370
UnbenchJarked 1. 0510 0.9619 0.9778 1.0423 371
Source: File Our85-6.WIl 372

373
TABLE A2-6.DII Check ,alidity of assulption on net to gross output 374

used to derive let Output values in Table A2-6.D8 above 375
Het to Gross Output ratios Het to Gross Output ratios 376
'Old'> data (TA2-6.D8) 'Be,' data in TA2-6.D9 'Old' linus 'Be,' 377
1978/79 1981/82 1984/85 1978/79 1981/82 1984/85 1978/79 1981/82 1984/85 378

Food 29.4 29.9 31. 0 29.4 30.3 31.0 -0.0 -0.4 -0.0 379
Beverage 33.5 36.5 31.2 H.7 35.1 31.1 -1. 2 1.4 0.1 380
Tobacco 35.8 16.7 33.5 35.8 16.7 38.7 -0.0 0.0 -5.2 381
Textiles 38.0 38.7 39.0 37.7 38.8 39.0 0.3 -0.1 -0.0 382
Clothing 41.9 43.8 47.3 42 .0 43.9 47 .3 -0.1 -0.1 -0.0 383
Leather 33.4 35.1 34, 3 33.4 35.1 34.3 0.0 -0.0 0.0 384
Foot,ear U.5 48.3 47.8 U.5 48.3 47.8 0.0 0.0 -0.0 385
Wood 43.7 47 .1 47.0 Ho6 47.2 47.0 -0.9 -0.1 -0.0 386
Furniture 48.3 H.O 49.0 48.3 48.8 H.O -0.0 0.2 -0.0 387Paper 41.3 40.6 43.0 40.7 45.6 43.0 0.6 -5.0 0.0 388Printing 58.7 58.4 58.7 58.6 58.4 58.7 0.0 0.0 -0.0 389Industrial Chelica 32.0 31. 5 3406 32.5 31. 7 340 7 -0.6 -0.2 -0.1 390Other Chelicals 32.1 33.5 51. 0 32.1 33.5 51. 0 -0.0 -0.0 0.0 391Rubber 47 .6 5Z.~ 4q I t7 ~ c, , J. •
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Plastic 42.3 42 .( 45.4 42.3 H.l 45.4 0.0 -1.7 -0.0 393
Pottery 59.9 67.7 60.9 59.9 67.6 61.0 0.0 0.1 -0.1 3H
Glass 52.7 56.6 53.8 52. 7 56.6 53.8 0.0 -0.0 0.0 395
Other Hon-Ietal Mi 50.8 51.1 54,7 50.8 51.1 54,7 0.0 -0.0 -0.0 396
Basic iron 42.1 H.7 42.1 42.1 H.7 42.1 -0.0 -0,0 -0.0 397
Basic non-ferrous 37.5 37.4 40.0 37,5 37.4 40,1 0.0 -0.0 -0.0 398
Ketal Products 39.5 42.6 41.1 39.5 42.5 42.1 0.0 0.1 -1.0 399
Machinery H.8 (7.0 45.4 H.8 (7.0 45.3 0.0 -0.0 0.0 400
Electrical lachine 42.4 41.9 42.9 42.4 41.9 42.9 0.0 -0.0 0.0 401
Motor vehicles .29.2 31.3 30.1 29.1 31. 3 30.2 - 0.0 -0.0 -0.0 402
Transport equiplen 43.8 40.9 59.2 43.8 40.8 59.2 0.0 0.0 -0.0 403
Professional 45.3 (7.1 49.3 45.3 (7.1 51. 6 0.0 -0.0 -2.3 404
Other lanufacturin 29.1 34.8 43.1 29,1 34, 0 40.4 0.0 0.7 2.7 40~
TOTAL 37.7 38.9 H.5 37.8 39.0 H.5 -0.0 -0.2 -0.1 406

407
STAGE I - PSEUDO BEBCHMAiIIHG 408

409
STEP 1. Convert PPIs with base 1985=100 in Table A2-6.D2 to base 1984/85:100 410

411
TABLE A2-6.S1 Financial years 412

1978179 1981182 1984185 1987/88 413
Food H.6 74.7 100.0 154.5 414
Beverage 58.8 73.8 100.0 142,6 415
Tobacco 55.0 73.2 100.0 133.9 416
Textiles 55.4 75.8 100.0 168.2 417
Clothing 56.5 74.2 100.0 152.3 418
Leather 59.9 69.2 100.0 185.0 419
Footwear 48.8 77.2 100.0 166.7 Additional PPIs frol P304l.3 420
Wood 42.8 72.3 100.0 150.9 12 Bovelber 1993, p37. 1990=100 421
Furniture 48.8 75.0 100.0 145.8 1978179 1981182 1984185 1987/88 422
Paper 49.6 74.7 100.0 166.3 _423
Printing 49.6 74.7 100.0 166.3 23.0 45.8 56.4 67. 4 424
Industrial Cheliea 49.1 73.5 100.0 157.3 PEr&COAL 40,8 81.2 100.0 119.5 425
Oth ChelicalslPetl 40.7 81.1 100.0 119.5 426
Oth ChelicalslOCI 49.1 73.5 100.0 157.3 427
Rubber 54. 1 77.0 100.0 137.8 22.1 33.4 45.5 71. 2 US
Plastic 54.1 77.0 100.0 137.8 PLASTIC 48.6 73,4 100.0 156.5 429
Pottery 44.4 68.2 100.0 154.8 430
Glass H.4 68.2 100.0 154.8 431
Other Hon-Ietal Mi H.4 68.2 100.0 15t8 432
Basic iron 46.9 71. 3 100.0 154, 0 433
Basic non-ferrous 48 .1 67.6 100.0 147.8 434
Metal Products 46.9 73.3 100.0 164.4 435
Machinery 49.4 71. 9 100.0 155.6 436
Electrical lachine 51.1 73. 8 100.0 152.1 437
Motor vehicles (7.0 68.0 100.0 195.8 438
Transport equiplen 47,0 68.0 100.0 195.8 22.1 33.4 45.5 71.2 439Professional 66.9 85.7 100.0 110.8 PiOr 48.6 73.4 100.0 156.5 440
Other lanufacturin 66.9 85.7 100.0 110,8 OTHER 48.6 73.4 100.0 156.5 441

442
STEP 2, Estilate qtpo for 1978/79, 81/82, 84/85 &87/88 (qtpo =qtpt x po/ptl 443

HOlinal value of gross output lultiplied by price in base year H4
divided by price in year 't' = Real Gross Output in year 't'. 445base year = 1984/85 446

'Old' data (T A2-6.D7l 'Revised' data (T A2-6.D8l 'le,' data (T A2-6,D9) 447TABLE A2-6.S2 qtpo C1tDO aODO lItnn nt'nt'l ..."" ... .........



535

1978179 1981182 1984185 1978179 1981/82 1984185 1978179 1981/82 1984185 1987/88 H9
Food 9986.0 10372.0 11576.3 9986.0 10372.0 11576.3 9986.0 10459.1 11576.3 115H.9 450
Beverage 1515.6 2372.5 2715.6 1515.6 2372.5 2715.6 1543.6 2291.4 2867.5 3330.6 Bl
Tobacco H2.7 436.7 502. 5 342.7 436.7 502.5 342.7 436.7 545.2 545.7 452
Textiles 2855.9 3357.9 2958.9 2855.9 3357.9 2958.9 2717.2 3337.0 2998.4 2936.3 453
Clothing 1409.9 2020.0 1933.8 1409.9 2020.0 1933.8 1400.2 2060.2 1933.8 2013.0 454
Leather 242.6 317.6 358.4 242.6 317.6 335.9 242.6 317.6 335.9 3l8.0 455
Footwear 580.7 675.1 646.5 580.7 675.1 646.5 580.7 675.1 646.5 692.2 456
Wood 970.2 1169.1 1225.9 970.2 1169.1 1225.9 1007.3 1211. 4 1225.9 1305.8 457
Furniture 573.1 883.6 913.7 573.1 91404 913.7 573.1 91404 913.7 1119.5 458
Paper 2065.0 2166.3 2988.8 2065.0 2456.8 2988.8 2049.9 2478.0 3047.5 340406 459
Printing 1425.6 1829.7 2030.4 1425.6 1829.7 2030.4 1425.6 1829.8 2030.4 1976.9 460
Industrial Cheliea 3530.4 4193.9 3761. 9 3530.4 4493.8 3895.0 37040 7 4493.8 4237.3 4044.5 461
Oth Cbelicals(Pet) 7452.8 7267.1 9479.0 7040.8 8526.9 10095.9 7452.7 7325.2 9728.8 11140.0 462
Oth ChelicalslOC) 61740 9 8012.2 9479.0 5833.6 9401.2 10095.9 61H. 9 8076.3 9728.8 8458.1 463
Rubber . 777.2 999.2 904.9 777.2 999.2 9040 9 777.3 999.2 904.9 1104, 4 464
Plastic 897.5 1537.9 14 38.5 897.5 1251. 4 1438.5 897.6 1239.2 14 38.5 2033.8 465
Pottery 68.0 113.3 103.3 68.0 113. 3 103. 3 67. 9 113. 4 103.3 98. 3~ 466
Glass 401. 6 560.7 501.8 H1.6 560.7 501. 8 401. 7 560.6 . 501.8 603.8" 467
Other Hon-Ietal Ni 1989.0 2411.2 2312.9 1989.0 2411. 2 2312.9 1989.0 2411.2 2312.9 2203.5 468
Basic iron 5935.7 6485.7 5684,1 5935.7 6485.7 5684, 1 5935.8 6485.7 5684.1 5915.2 469
Basic non-ferrous 1966.4 2297.9 2346.6 1580.0 1869.5 1883.0 1580.0 1869.5 1883.0 1916.4 470
Metal Products 5380.8 6835.3 5820.1 5380.8 6771. 2 5796.0 5380.8 6771.2 5953.9 4828.9 471
Nacbinery 3355.0 5200.3 4352.4 3355.0 5100.3 4307.0 3503.8 5200.3 4149.1 4266.0 472
Electrical lacbine 2737.2 3763.1 3571. 9 2737.2 3699.8 350401 2737.2 3699.8 350401 3850.0 473
Motor vebicles 4080.8 6273.2 5113.9 4080.8 6273.2 5020.2 4080.8 6273.1 5020.2 4412.6 474
Transport equiplen 1175.1 1065.5 730.8 1175.1 1065.5 730.8 1018.6 1065.5 730.8 657.3 475
Professional 117.5 18401 308.1 117.5 184, 1 264, 8 117. 5 184 .1 2640 8 429.5 476
Other lanufacturin 817.3 875.8 811. 2 817.3 824 .7 750.1 817.3 824. 7 812.5 1222.8 477
Total tqtpo (Pet) 62649.6 7566408 75092.2 61851. 3 76652.2 75020.8 62331. 6 75527.2 75351.1 77910.4 478
Total tqtpo (OC) 61371. 7 76409.9 75092.2 606H.1 77526.5 75020.8 61053.8 76278.3 75351.1 75228.6 479

480
STEP 3. Divide qtpo by qopo for each industry. 481

Value of Real Gross Output in year 't' divided by value 482
of output in base year r 100. 483

484
'Old' data IT A2-6.D71 'Revised' data IT A2-6.D81 'Her' data IT A2-6.D9l 485

TABLE A2-6.S3 qtpo/qopoqtpo!qopoqopo!qopoqtpo!qopoqtpo!qopoqopo!qopoqtpo!qopoqtpo!qopoqopo/qopoqtpo/qopo 486
1978179 1981182 1984/85 1978/79 1981/82 1984/85 1978/79 1981/82 1984185 1987/88 487

Food 86.3 89.6 100.0 86.3 89.6 100.0 86.3 90.3 100.0 99.7 488
Beverage 55.8 87.4 100.0 55.8 87.4 100.0 53.8 79.9 100.0 116.1 489
Tobacco 68.2 86.9 100.0 68.2 86.9 100.0 62.9 80.1 100.0 100.1 HO
Textiles 96.5 113.5 100.0 96.5 113.5 100.0 90.6 111. 3 100.0 97.9 H1
Clothing 72.9 104.5 100.0 72.9 lOt 5 100.0 72.4 106.5 100.0 104.1 H2
Leather 67.7 88.6 100.0 72.2 94.6 100.0 72.2 940 6 100.0 94.7 493
Footrear 89.8 lot 4 100.0 89.8 104,4 100.0 89.8 lot 4 100.0 107.1 H4
Wood 79.1 95.4 100.0 79.1 95.4 100.0 82.2 98.8 100.0 106.5 H5
Furniture 62.7 96.7 100.0 62.7 100.1 100.0 62.7 100.1 100.0 122.5 H6
Paper 69.1 72.5 100.0 69.1 82.2 100.0 67.3 81.3 100.0 111.7 497
Printing 70.2 90.1 100.0 70.2 90.1 100.0 70.2 90.1 100.0 97.4 498
Industrial Cheliea 93.8 111. 5 100.0 90.6 115.4 100.0 87.4 106.1 100.0 95.4 499
Oth Chelicals(Pet) 78.6 76.7 100.0 69.7 84.5 100.0 76.6 75.3 100.0 114,5 500
Oth ChelicalslOCI 65.1 84.5 100.0 57.8 93.1 100.0 63.5 83.0 100.0 86.9 501Rubber 85.9 110.4 100.0 85.9 110.4 100.0 85.9 110.4 100.0 122.0 502Plastic 62.4 106.9 100.0 62.4 87.0 100.0 62.4 86.1 100.0 141.4 503Pottery 65.8 tOQ 7 tnn n Ct a ,1\1\ ..,
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Glass 80.0 U1. 7 100.0 80.0 U1. 7 100.0 80.0 Ul. 7 100.0 120.3 505
Other Hon-Ietal Mi 86.0 104.3 100.0 86.0 104.3 100.0 86.0 104.2 100.0 95.3 506
Basic iron 104.4 UtI 100.0 104.4 UtI 100.0 104,4 UtI 100.0 104 .1 507
Basic non-ferrous 83.8 97.9 100.0 83.9 99.3 100.0 83.9 99.3 100.0 101. 8 508
Metal Products 92.5 117.4 100.0 92.8 116.8 100.0 90.4 113.7 100.0 81.1 509
Machinery 77 .1 119.5 100.0 77.9 120.7 100.0 84,4 125.3 100.0 102. 8 510
Electrical lachine 76.6 105.4 100.0 78.1 105.6 100.0 78.1 105.6 100.0 109.9 511
Motor vehicles 79.8 122. 7 100.0 81.3 125.0 100.0 81. 3 125.0 100.0 87.9 512
Transport equiplen 160.8 145.8 100.0 160.8 145.8 100.0 139.4 145.8 100.0 90.0 513
Professional 38.1 59.7 100.0 Ho4 69.5 100.0 44.4 69.5 100.0 162.2 514
Other lanufacturin 100.8 108.0 100.0 109.0 109.9 100.0 100.6 101. 5 100.0 150.5 515

516
STEP 4. COlpare indices of Real Gross Output in Table A2-6.S3 for each 517

industry in STEP 3 lith corresponding unbenchlarked PVKPs. 518
519

il Convert unbenchlarked financial year PVMPs in Table A2-6.D4 520
frol base 1985=100 to 1984/85=100 521

522
TABLE A2-6.S4i 523

1978/79 1981182 1984/85 1987/88 524
Food 81.7 95.2 100.0 106.9 525
Beverage 67.9 90.2 100.0 110.3 526
Tobacco 83.9 100.4 100.0 128.4 527
Textiles 96.6 137.2 100.0 110.7 528
Clothing 90.1 130.7 100.0 93.0 529
Leather 110.4 108.1 100.0 98.5 530
Footwear 91.4 106.0 100.0 90.7 . 531
iood 90.1 125.2 100.0 98.5 532
Furniture 108.3 142.9 100.0 100.9 533
Paper 86.0 91. 4 100.0 117.2 534
Printing 66.7 85.5 100.0 85.1 535
Industrial Chelica 92.2 114.4 100.0 98.7 536
Other Chelicals 87.8 99.2 100.0 102.6 537
Rubber 112.1 129. 2 100.0 109.0 538
Plastic 73.1 94,8 100.0 106.7 539
Pottery 137.1 159.0 100.0 114,8 540
Glass 80.2 107.1 LOO.O 104.3 541
Other Hon-Ietal Ni 89.1 109.6 100.0 95.3 542
Basic iron 96.8 105.6 100.0 l11.f 543
Basic non-ferrols 75.0 91. 6 100.0 109.5 544
Metal Products 107.9 122.1 100.0 93.3 545
Machinery 95.4 122.3 100.0 76.8 546
Electrical lachine 88.6 116.7 100.0 104.5 547
Motor vehicles 103.1 161. 7 100.0 101. 0 548Transport equiplen 137.6 159.0 100.0 71. 4 549Professional 94,6 . 116.4 100.0 118.3 550Other lanufacturin 82.8 111. 4 100.0 138.0 551

ii) Difference betleen Real Gross Output and unbenchlarked PVMPs.
552
553

(values in Table A2-6.S3 linus those in Table A2-6.54i) 554

'Old' data IT A2-6.D71 555
'Revised' data IT A2-6.D8) '8el' data IT A2-6.D9) 556TABLE A2-6.SUi 1978/79 1981/82 1984/85 1978/79 1981182 198(/85 1978/79 1981182 198(/85 1987/88 557Food 406 0.9 0.0 4,6 -5.6 0.0 406 -4,8 0.0 -7.2 558Beverage -12.1 1.0 0.0 -12.1 -2.9 0.0 -14.1 -10.3 0.0 5.8 55qTobacco -15.7 n 0 n n .. ~
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Textiles -0.1 0.8 0.0 -0.1 -23.7 0.0 -6.0 -25.9 0.0 -12.8 561
Clothing -17.2 0.8 0.0 -17.2 -26.2 0.0 -17 .7 -H.2 0.0 11. 0 562
Leather -42.7 0.8 0.0 -38.1 -13.5 0.0 -38.1 -13.5 0.0 -3.9 563
Foot,ear -1.6 1.0 0.0 -1. 6 -1. 6 0.0 -1. 6 -1. 6 0.0 16.4 564
Wood -11. 0 0.8 0.0 -11.0 -29.9 0.0 -8.0 -26.4 0.0 8.1 565
Furniture -45.5 0.7 0.0 -45.5 -42.8 0.0 -45.5 -42.8 0.0 21. 6 566
Paper -16.9 0.8 0.0 -16.9 -9.2 0.0 -18.7 -10.1 0.0 -5.5 567
Printing 3.5 1.1 0.0 3.5 4.7 0.0 3.5 4.7 0.0 12.3 568
Industrial Chelica 1.6 1.0 0.0 -1. 6 0.9 0.0 -4. 8 -8.4 0.0 -3.2 569
Oth Chelicals!Pet) -9.2 0.8 0.0 -18 .1 -14. 7 0.0 -11.2 -23.9 0.0 11. 9 570
Oth Chelicals(OC) -22.7 0.9 0.0 -30.1 -6.1 0.0 -H.4 -16.2 0.0 -15.6 571
Rubber -26.2 0.9 0.0 -26.2 -18.8 0.0 -26.2 -18.8 0.0 13.1 572
Plastic -10.7 1.1 0.0 -10.7 -7.8 0.0 -10.7 -8.6 0.0 34.7 573
Pottery -71. 3 0.7 0.0 -71. 3 -49.2 0.0 -71. 4 -49 .2 0.0 -19.7 574
Glass -0.1 1.0 0.0 -0.1 4.7 0.0 -0.1 4.7 0.0 16.0 575
Other Ion-le tal Mi -3.1 1.0 0.0 -3.1 -5.3 0.0 -3.1 -5.3 0.0 -0.0 576
Basic iron 7.7 1.1 0.0 7.7 8.5 0.0 7.7 8.5 0.0 -7.5 577
Basic non-ferrous 8.8 1.1 O. ~ 8.9 7.7 0.0 8.9 7.7 0.0 -7.7: 518
Metal Products -15.5 1.0 0.0 -15.1 -5.3 0.0 -17.5 -8.4 0.0 -12.2' 579
Machinery -18.3 1.0 0.0 -17.5 -1.6 0.0 -11. 0 3.0 0.0 26.0 580
Electrical lachine -12. 0 0.9 0.0 -10.5 -11.1 0.0 -10.5 -11.1 0.0 5.4 581
Motor vehicles -23.3 0.8 0.0 -21.8 -36.8 0.0 -21. 8 -36.8 0.0 -13.1 582
Transport equiplen 23.2 . 0.9 0.0 23.2 -13.2 0.0 1.8 -13. 2 0.0 18.5 583
Professional -56.4 0.5 0.0 -50.2 -46.9 0.0 -50.2 -46.9 0.0 43.9 584
Other lanufacturin 18.0 1.0 0.0 26.2 -1.5 0.0 17. 8 -9.9 0.0 12.5 585

586
STEP 5. COlpare indices of Real Gross Output in Table A2-6.S3 for each 587

industry in STEP 3 'ith corresponding bencbJarked PVMPs. 588
589

i) Convert bencbJarked financial year PVMPs in Table A2-6.D6 590
frol base 1985=100 to 1984/85=100 591

592
TABLE A2-6.S5i 593

1978/79 1981/82 1984/85 1987/88 594
FOOD 85.6 940 2 100.0 105.9 595
BEVERAGES 55.0 8401 100.0 109.2 596
TOBACCO 70.8 90.1 100.0 112.0 597
TEXTILES 95.2 120.6 100.0 lOt 4 598CLOTHING 72.9 115.6 100.0 93.2 599LEATHEi 75.4 99.2 100.0 90.4 600FOOTWEAR 91.4 106.0 100.0 93.3 601WOOD 79.9 97.7 100.0 97.7 602FURBITUU 65.0 116.8 100.0 100.9 603PAPER 70.4 83.6 100.0 111. 4 604PRISTING 66.7 85.5 100.0 85.1 605IBDUSTRIAL CHEMICA 93.1 114.9 100.0 98.5 606OTHER CHEMICALS 67.5 85.3 100.0 102.3 607RUBBER 89.2 117. 0 100.0 106.5 608PLASTIC 63.4 94. 8 100.0 123.4 609POTTERY 67.6 113.1 100.0 1140 8 610GLASS 78.3 107.0 100.0 lOt 3 6ilOTHEi MOl-M MIS Pi 87.9 105.0 100.0 96.5 612BASIC IiOI &STEEL lOt 7 114. 6 100.0 111. 9 613BASIC 101-FERR MET 83.8 98.0 100.0 114. 2 614METAL PRODUCTS 96.2 118.0 100.0 91. 6 615KACBIIERY 82.9 121. ~ Inn n 7t ,
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ELECTRICAL MACHIIE 78.1 106.8 100.0 103.5 617
MOTOR VEHICLES 80.8 126.7 100.0 103.7 618
TRABSPORT EQUIPMEI 142.4 150.1 100.0 78.0 619
PROFESSIOBAL 61. 4 82.1 100.0 111. 6 620
OTHER MUU' PROD 112.9 123.4 100.0 116.0 621

622
iil Difference between Real Gross Output and bencbJarked PVHPs. 623

(values in Table A2-6.S3 linus those in Table A2-6.S5i) 624
625

'Old' data IT A2-6.D7) 'Revised' data IT A2-6.D81 'Re,' data IT A2-6.D91 626
TABLE A2-6. S5ii 1978179 1981/82 1984/85 1978/79 1981/82. 1984/85 1978179 1981/82 1984/85 1987/88 627
Food 0.7 1.0 0.0 0.7 -4,6 0.0 0.7 -3.9 0.0 -6.2 628
Beverage 0.8 1.0 0.0 0.8 3.3 0.0 -1.2 -4,2 0.0 6.9 629
Tobacco -2.6 1.0 0.0 -2.6 -3.2 0.0 -7.9 -10.0 0.0 -It.9 630
Textiles 1.3 0.9 0.0 1.3 -7.1 0.0 -4,6 -9.3 0.0 -6.5 631
Clothing -0.0 0.9 0.0 -0.0 -It.2 0.0 -0.5 -9.1 0.0 10.9 632
Leather -7.7 0.9 0.0 -3.1 -4,6 0.0 -3.1 -4,6 0.0 4,2 633
Foottear -1. 6 1.0 0.0 -1. 6 -1.6 0.0 -1.6 -1. 6 0.0 13.8 ~ 634
Wood -0.8 1.0 0.0 -0.8 -2.4 0.0 2.2 1.1 0.0 8.a: 63-5
Furniture -2.2 0.8 0.0 -2.2 -16.7 0.0 -2.2 -16.7 0.0 21. 6 636
Paper -1.3 0.9 0.0 -1.3 -1. 4 0.0 -3.1 -2.3 0.0 0.3 637
Printing 3.5 1.1 0.0 3.5 4,7 0.0 3.5 4,7 0.0 12.3 638
Industrial Chelica 0.7 1.0 0.0 -2.5 0.5 0.0 -5.7 -8.8 0.0 -3.1 639
Oth Chelicals!Pet) 11.1 0.9 0.0 2.3 -0.9 0.0 9.1 -10.1 0.0 12.2 640
Oth Chelicals(OCI -2.3 1.0 0.0 -9.7 7.8 0.0 -4,0 -2.3 0.0 -15.3 641
Rubber -3.3 0.9 0.0 -3.3 -6.6 0.0 -3.3 -6.6 0.0 15.5 642
Plastic -1.0 1.1 0.0 -1.0 -7.8 0.0 -1.0 -8.6 0.0 18.0 643
Pottery -1.8 1.0 0.0 -1. 8 -3.3 0.0 -1.9 -3.3 0.0 -19.7 6H
Glass 1.8 1.0 0.0 1.8 4,8 0.0 1.8 4,7 0.0 16.0 645
Other Bon-Ietal Hi -1.9 1.0 0.0 -1.9 -0.8 0.0 -1.9 -0.8 0.0 -1.2 646
Basic iron -0.2 1.0 0.0 -0.2 -0.5 0.0 -0.2 -0.5 0.0 -7.9 647
Basic non-ferrous 0.0 1.0 0.0 0.1 1.3 0.0 0.1 1.3 0.0 -12.5 648
Hetal Products -3.8 1.0 0.0 -3.4 -1.1 0.0 -5.8 -4,2 0.0 -10.5 649
Machinery -5.9 1.0 0.0 -5.0 -0.8 0.0 1.5 3.8 0.0 26.2 650
Electrical lachine -1. 4 1.0 0.0 0.1 -1.2 0.0 0.1 -1.2 0.0 6.4 651
Motor vehicles -1.0 1.0 0.0 0.5 -1.7 0.0 0.5 -1.7 0.0 -15.8 652
Transport equiplen 18.4 1.0 0.0 18.4 -4,3 0.0 -3.0 -4,3 0.0 11. 9 653
Profeuional -23.2 0.7 0.0 -17.0 -12.6 0.0 -17. 0 -12.6 0.0 50.6 654
Other lanufacturin -12.1 0.9 0.0 -3.9 -13.5 O. o· -12.3 -21. 9 0.0 34.5 655

65~
STEP 6. Check industry'bencbJark estilates against Real Output indices 657

658
il Estilate calendar year Real Gross Output indices (DIY pseudo PVMPsl 659

frol financial year indices in Table A2-6.S3 above (1984/85=1001 660
661

TABLE A2-6.S6i 'Old' data 'Revised' data 'Ier' data 662
1979 1982 1985 1979 1982 1985 1979 1982 1985 1988 663FOOD 91. 4 91. 3 100.4 91.4 91. 3 100.4 91. 4 92.1 100.4 102.0 664BEVERAGES 56.8 87.3 97.9 56.8 87.3 97.9 54. 8 79.9 97.9 121. 0 665TOBACCO 71. 5 90.3 99.2 71. 5 90.3 99.2 65.9 83.3 99.2 99.9 666TEXTILES 102.3 106.6 101.5 102.3 106.6 101. 5 96.0 104. 5 101. 5 98.8 667CLOTHIBG 77.3 99.0 92.5 77.3 99.0 92.5 76.8 101. 0 92.5 102.7 668LEATHER 70.1 87.4 95.1 74. 8 93.2 95.1 74,8 93.2 95.1 97.0 669FOOTWEAR 90.3 95.2 96.8 90.3 95.2 96.8 90.3 95.2 96.8 114.6 670WOOD 89.3 93.7 96.4 89.3 93.7 96.4 92.7 97.1 96.4 106.3 671FUUITURE 68.3 94.2 99.0 68.3 97.5 qq n ,g , 0'7 ~ •••
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PAPER 73.8 70.0 102.6 i3.8 79.' 102.6 71.8 78.6 102. 6 118.7 673
PRIHTIHG 73.0 91. • H.' 73.0 H.' H.' 73.0 91.. H.' 100.5 6H
IHDUSTRIAL CHEKICA 96.1 106.1 98.6 92.8 109.8 98.6 89.5 100.9 98.6 96.6 675
OTH CBEMICALS(Petl 80.7 73.5 97.6 71.6 80.9 97.6 78.7 72.2 97.6 125.0 676
OTB CBEKICALS(OCI 66.9 81.0 97.6 59.3 89.2 97.6 65.2 79.6 97.6 H.9 677
RUBBER et8 98.7 98.7 84,8 98.7 98.7 840 8 98.7 98.7 130.7 678
PLASTIC 68.2 106.5 108.9 68.2 86.6 108.9 68.2 85.8 108.9 151.1 679
POTTERY 72.6 87. 5 97.5 72.6 87.5 97.5 72.5 87. 5 97.5 96.3 680
GLASS 79.3 lot 7 91. 0 79.3 lOt 7 91. 0 79.3 10'.7 91. 0 119.7 681

. OTHER HOH-M MII PR 92.0 99.6 92.7 92.0 99.6 92.7 92.0 99.5 92.7 102.8 682
BASIC rROH , STEEL 113.5 103. • 105.0 113.5 103. • 105.0 113.5 103.' 105.0 102.6 683
BAsrc ROH~FERR MET 93.5 96.6 97.5 93.6 98.0 97.5 93.6 98.0 97.5 108.8 684
METAL PRODUCTS 90.8 112.1 100.6 91. 2 111.5 100.6 88.8 108.5 100.6 83.8 685
MACHIHERY 87.6 117.5 90.3 88.6 118.7 90.3 96.0 123.2 90.3 108.5 686
ELECTRICAL MACHIHE 78.1 102.9 93.9 79.6 103.1 93.9 79.6 103.1 93.9 115.9 687
MOTOR VEHICLES 77 .1 112.2 85.1 78.5 1140 2 85.1 78.5 11402 85.1 93.9 688
TRAISPORT EQUIPMEH 165 .• U5.1 90.2 165.' U5.1 90.2 U3.' U5.1 90.2 94.3 689
PROFESSIOHAL 39.1 58.9 105.3 H.5 68.6 105.3 45.5 68.6 105.3 166.8~· 690
OTHn MAHUF PROD 108.7 101. 3 lot 0 117.5 103.1 lOt 0 108.5 95.2 lOt 0 US.9 ' 691

692
ii) Convert to 1985=100 693

69.
TABLE A2-6.S6ii 'Old' data 'Revised' data 'Her' data 695

1979 1982 1985 1979 1982 1985 1979 1982 1985 19.88 696
FOOD 91. 0 90.9 100.0 91.0 90.9 100.0 91. 0 91. 7 100.0 101. 6 697
BEVERAGES 58.0 89.2 100.0 58.0 89.2 100.0 56.0 81.6 100.0 123.6 698
TOBACCO 72.0 91.0 100.0 72.0 91. 0 100.0 66.' 83.9 100.0 100.7 699
TEXTILES 100.8 105.0 100.0 100.8 105.0 100.0 9'-6 103.0 100.0 97.' 700
CLOTHIHG 83.6 107.1 100.0 83.6 107.1 100.0 83.0 109.2 100.0 111.1 701
LEATHER 73.7 91. 9 100.0 78.7 98.0 100.0 78.7 98.1 100.0 102.0 702FOOTWEAR . 93.3 98.' 100.0 93.3 98.' 100.0 93.3 98.' 100.0 118.' _703
iOOD 92.6 97.2 100.0 92.6 97.2 100.0 96.2 100.7 100.0 110.3 70.
FURHITURE 68.9 95.1 100.0 68.9 98.' 100.0 68.9 . 98.' 100.0 131.0 705
PAPER 71. 9 68.3 100.0 71. 9 77 .• 100.0 70.0 76.6 100.0 115.7 706
PRIRTING 80.0 100.0 100.0 80.0 100.0 100.0 80.0 100.0 100.0 110.0 707
IBDUSTRIAL CHEMICA 97.' 107.6 100.0 9401 111.3 100.0 90.8 102.3 100.0 97.9 708
OTB CBEMICALSlPet) 82.7 75.2 100.0 73.3 82.9 100.0 80.6 73.9 100.0 128.0 709
OTB CHEMICALS(Oc) 68.5 83.0 100.0 60.8 91. • 100.0 66.7 81.5 100.0 97.2 710
RUBBER 85.9 100.0 100.0 85.9 100.0 100.0 85.9 100.0 100.0 132 .• 711
PLASTIC 62.7 97.8 100.0 62.7 79.6 100.0 62.7 78.8 100.0 138.8 712
POTTERY It. 89.8 100.0 H.' 89.8 100.0 740 3 89.8 100.0 98.7 713
GLASS 87.2 115.2 100.0 87.2 115.2 100.0 87.2 115.2 100.0 131.6 7U
OTHER HOH-M MIB PR 99.3 107.4 100.0 99.3 107.' 100.U 99.3 107.' 100.0 110.9 715BASIC IROH , STEEL 108.0 98.5 100.0 108.0 98.5 100.0 108.0 98.5 100.0 97.7 716
BASIC HOB-FERR MET 95.8 99.1 100.0 96.0 100.5 100.0 96.0 100.5 100.0 111. 6 717
METAL PRODUCTS 90.3 111 .• 100.0 90.7 110.9 100.0 88.3 107.9 100.0 83.' 718MACHIHERY 97.1 130.1 100.0 98.1 131. • 100.0 106.3 136.' 100.0 120.2 719ELECTRICAL MACHIHE 83.2 109.6 100.0 8408 109.8 . 100.0 840 8 109.8 100.0 123.5 720MOTOR VEHICLES 90.6 131.9 100.0 92.3 1Ho3 100.0 92.3 1340 3 100.0 110 .• 721
TRAISPORT EQUIPHEH 183.5 160.9 100.0 183.5 160.9 100.0 159.0 160.9 100.0 lOt 6 722PROFESSIOHAL 37.2 56.0 100.0 43.2 65.1 100.0 n.3 65.2 100.0 158.' 723OTHER MAHUF PROD lOt 5 97A 100.0 113.0 99.1 100.0 lOt 3 91. 5 100.0 U3.1 7H

725
iii) Basic Data - COlparative values of PVHPs frol 726

P30'1.3, 9 March 1992 (1985=1001 (Table A2-6.D51 727
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TABLE A2-6.S6iii 729
1979 1982 1985 1988 730

FOOD 89.8 95.2 100.0 107.1 731
BEVERAGES 58.1 87.5 100.0 117.4 732
TOBACCO 75.1 95.1 100.0 112.6 733
TEXTILES 98.3 113. 0 100.0 105.4 734
CLOTHIBG 83.1 119.8 100.0 99.3 735
LEATHER 87.2 109.2 100.0 102.8 736
FOOTWEAI 95.0 100.0 100.0 106.5 737
WOOD 91.2 105.1 100.0 102.0 738
FUIIITUU 72.5 120.4 100.0 107.9 7)9
PAPEi 76.7 82.5 100.0 121.4 HO
PIIHTIBG 76.0 9409 100.0 96.2 741
IRDUSTIIAL CHEMICA 96.1 109.8 100.0 101. 2 H2
OTHER CHEMICALS 70.6 88.6 100.0 115.2 H3
RUBBER 92.6 114.0 100.0 118.3 7U
PLASTIC 6402 86.7 100.0 118.3 145
POTTERY 78.6 9402 100.0 119.2 7U
GLASS 88.4 110.3 100.0 11402 H7
OTHEi ROR-M MIR PR 99.9 106.6 100.0 110.9 H8
BASIC IIOI , STEEL 107.3 98.8 100.0 lot 9 149
BASIC 101-FEII MET 95.9 99.1 100.0 125.7 750
METAL PIODUCTS 95.0 11407 100.0 95.0 751
HACHIBERY 102.0 133.1 100.0 88.4 752
ELECTRICAL MACHIRE 87.4 112.1 100.0 117.4 753
MOTOR VEHICLES 88.2 133.2 100.0 126.8 754
TRAJSPOIT EQUIPMEB 153.0 151. 2 100.0 87.9 755
PROFESSIOIAL 63.9 87.9 100.0 115.5 756
OTHER MABUF PROD 115.8 116.0 100.0 121.8 757

758
iv) Estilate differences between DIY pseudo-benchJarked value 759

and Official bencblarked PVHPs 760
761

TABLE A2-6. S6i, 'Old' data 'Revised' data 'Re,' data 762
1979 1982 1985 1979 1982 1985 1979 1982 1985 1988 763

FOOD 1.3 -40 3 0.0 1.3 -403 0.0 1.3 -3.5 0.0 -5.5 764
BEVERAGES -0.1 1.8 0.0 -0.1 1.8 0.0 -2.1 -5.8 0.0 6.2 765
TOBACCO -3.0 . -•. 1 -0.0 -3.0 -401 -0.0 -8.7 -11. 2 -0.0 -12.0 766
TEXTILES 2.5 -8.0 0.0 2.5 -8.0 0.0 -3.6 -10.0 0.0 -8.0 767
CLOTHIBG 0.5 -12.7 0.0 0.5 -12.7 0.0 -0.1 -10.5 0.0 11.8 768
LEATHER -13.' -17.' -0.0 -8.5 -11.2 -0.0 -8.5 -11.2 -0.0 -0.8 769
FOOTWEAR -1.7 -1.5 -0.0 -1. 7 -1.5 -0.0 -1.7 -1.5 -0.0 11. 9 770
WOOD 1.5 -7.8 0.0 1.5 -7.8 0.0 5.0 -403 0.0 8.4 771
FuuIrun -3.6 -25.3 0.0 -3.6 -22.0 0.0 -3.6 -22. 0 0.0 23.1 772
PAPER -408 -14.2 -0.0 -408 -5.0 -0.0 -6.7 -5.9 -0.0 -5.7 773
PRIBrIBG to 5.2 0.0 to 5.2 0.0 to 5.2 0.0 13. 9 714
IRDUSTRIAL CHEMICA 1.3 -2.2 0.0 -2.0 1.6 O. O· -5.3 -7.' 0.0 -3.3 775
OTH CHEMICALS(Pet) 12.1 -13.4 0.0 2.7 -5.7 0.0 9.9 -1407 0.0 12.8 776
OrH CHEMICALS(OCI -2.1 -5.6 0.0 -9.9 2.8 0.0 -3.9 -7.1 0.0 -18.0 777
RUBBER -6.7 -14.0 -0.0 -6.7 -14.0 -0.0 -6.7 -14.0 -0.0 14.1 778
PLASTIC -1.5 11.1 0.0 -1.5 -7.1 0.0 -1.5 -7.9 0.0 20.5 779
POTTERY -402 -404 -0.0 -402 -404 -0.0 -403 -404 -0.0 -20.4 780GLASS -1.2 408 0.0 -1.2 408 0.0 -1. 2 408 0.0 17.5 781OTHER BOR-M MIR PR -0.6 0.8 -0.0 -0.6 0.8 -0.0 -0.6 0.8 -0.0 -0.0 782BASIC IROR , STEEL 0.7 -0.3 -0.0 0.7 -0.3 -0.0 0.7 -0.3 -0.0 -7.2 783
RA~Tr NON-iiOD wrf _n n _ft ft • •
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KETAL PRODUCTS -408 .-3.2 0.0 -t~ -3.8 0.0 -6.8 -6.7 0.0 -11. 7 785
KACHIHERY -40 9 -3.1 -0.0 -3.9 -1.7 -0,0 403 3.3 -0.0 31. 7 786
ELECTRICAL KACHIHE -401 -2.5 -0.0 -2.5 -2.3 -0.0 -2.5 -2.3 -0.0 6.1 787
KOTOR VEHICLES 2.5 -1. 3 0.0 402 1.2 0.0 402 1.2 0.0 -16,~ 788
TRAISPORT EQUIPKEI 30.5 9.7 0.0 30.5 9.7 0.0 6.1 9.7 0.0 16.7 789
PROFESSIOHAL -26.7 -31. 9 -0,0 -20.7 -22,8 -0,0 -20.7 -22.7 -0.0 ~2.9 790
OTHER MAIUF PROD -11.~ -18.6 -0.0 -2.9 -16.8 -0.0 -11.5 . -2t~ -0,0 21. 3 791

792
STEP 7. Divide total qtpo by total qopo - ie, estilate 793

SUI of individually deflated cOlponents of output 7H
divided by base year total IReal Gross Output - SUI of COlponents). 795

796
'Old' data IT A2-6.D71 'Revised' data IT A2-6.D81 'Re,' data IT A2-6.D9) 797
1978179 1981/82 1984/85 1978179 1981182 1984185 1978179 1981/82 1984185 1987/88 798

rqtpo/rqopo (Petl 83.1 100.~ 99.7 82.1 101. 7 99,6 82,7 100.2 100.0 103 .• 799
Set 1978179=100 100.0 120,8 119.9 100.0 123.9 121. 3 100.0 121. 2 120.9 125.0 800

801
rqtpo/rqopo (OC) 81. ~ 101. ~ 99.7 80.5 102.9 99.6 81.0 101. 2 100.0 99, 8~ 802
Set 1978179=100 100.0 1240 5 122 .• 100.0 127.8 123.7 100.0 12~.9 123.~ 123.f 803

80~

STEP 8. COlpare result 'ith that obtained by deflating 805
total qtpt by total PPI, ie, deflate revised estilate 806
of total gross output by aggregate PPI (Real Gross Output - Total) 807

808
Basic data - take PPIs for financial year frol CSS 809

letter of 3 July 1992 'ith 1985=100 (78/79, 81/82 and 8~/851 810
The 1987/88 PPI is frol Y1988.WI1 811

1978/79 1981/82 1984185 1987/88 812
~5 .2 68.2 92.7 145,3 813

Kake 198~/85=100 48.7 73.5 100.0 156.8 814
815

'Old' data (T A2-6.D7) 'Revised' data IT A2-6,D81 'le,' data IT A2-6.D91 816
1978179 1981/82 198~/85 1978179 1981/82 1984185 1978179 1981/82 1984185 1987/88 817

Estilate rqtpt/PPI 61~30 .• 75813.5 75092.2 607040 9 769U.2 75020.8 61106,7 75699,7 75351.1 75.20.6 818
Set 1984185=100 81.8 101. 0 100.0 80.9 102.6 100.0 81.1 100.5 100.0 100.1 819
Set 1978179=100 100.0 123. ~ 122,2 100.0 126.8 123.6 100.0 123.9 123,3 123 .• 820

821
STEP 9Ii). Estilate calendar year Real Gross Output - SUI of COlponents, obtained 822

in STEP 7 by ratio of unbenchlarked calendar and financial year PVHPs. 823
8H

Basic data - Unbenchlarked PVKPs frol Table A2-6.D10 - 1985=100 825
1978179 1979 1981/82 1982 1984185 1985 1987/88 1988 826

90.9 95.5 113.0 108.7 102.3 100.0 lOt 3 108,7 827
Set 1984185=100 88.9 93.~ 110.5' 106.3 100.0 97,8 102.0 106.3 828

829
DIY Benchlarked calendar year indices - SUI of cOlponents 830

831
'Old' data IT A2-6.D7) 'Revised' data IT A2-6.D81 'le,' data (T A2-6.D9) 832

1979 1982 1985 1979 1982 1985 . 1979 1982 1985 1988 833
IPet) '198~/85=100 87.~ 96.6 97.~ 86.3 97.8 97,~ 86.9 96.~ 97.8 107.8 814
Hake 1979=100 100.0 110.5 111. 5 100.0 113.~ 112.9' 100.0 110.9 112.5 12400 835
Hake 1985=100 89.7 99.1 100.0 88.6 100.5 100.0 88.9 98,6 100.0 110.2 836

837
(OC) 198~/85=100 85.6 97.5 97,~ 8406 99.0 97.~ 85.2 97 .• 97.8 lOt 1 838Make 1979=100 100.0 113.9 113.8 100.0 117.0 115.1 100.0 114,3 114.8 122.2 839
Make 1985=100 87.8 100.1 100.0 85.Q 1nI 7 Inn n G, , "" ,
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STEP 10i Unbenchlarked PVKPs, 1978/79 ,eights.

al Convert unbencbJarted financial year PVMPs in Table &2-6.D4
frol base 1985=100 to base 1978/79=100

STEP 9(iil. Estilate calendar year deflated totals obtained in STEP 8
by ratio of unbenchlarked calendar and financial year PVKPs.

Benchlarked calendar year indices - total
1979 1982 1985 1988

1978/79=100 105.1 119.2 120.6 128.6
Kake 1979=100 100.0 113.4 114.7 122.4
Kake 1985=100 87.2 98.8 100.0 106.7

OOt

841
842
843
8H
845
846
847
848
849
850
851
852
853
854
855
856
857
858
85i
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
8H
892
893
894
895

1987/88
130.8
162.5
153.1
114.6
103.2
89.3
99.2

109.2
93.2

136.3
127.5
107. 0
116.7
97.3

145.9
83.7

130.2
107.0

1984/85
122.4
147.3
119.2
103.5
110.9
90.6

109.4
110.9
92.4

116.3
149.8
108.4
113.8
89.2

136.8
72.9

124. 8
112.3

1981/82
116.5
132.9
119.7
142.0
145.0
97.9

116.0
138.9
132.0
106.3
128.0
124.1
112.9
115.3
129.6
115.9
133.6
123.1

Calendar year PVKPs frol Step 12ii results (bnchlkd ratio)
Calendar year PVKPs frol Step 12ii results (unbnchlkd ratiol

STEPS 10iiand 11ii constitute a check of Iy
understanding of the CSS lethod of bencbJarting. If
this has been correctly understood, then the totals
obtained in this process should be roughly equal to
the published figures. Hote that 1978/79 ,eighted estilates
are given for cOlparative purposes to shot the effect of changing
to the 1984/85 census ,eights. The latter ,ere used to estilate
the unbencbJarted PVKPs in SRR P3041.3 of 12 Septelber 1990.

TABLE A2-6.S10ilal
1978/79

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

STEP 10 i
ii

STEP 11 i
ii

STEP 12 i
ii

STEP 13 i
ii

Food
Beverage
Tobacco
Textiles
Clothing
Leather
Footrear
Wood
Furniture
Paper
Printing
Industrial Chelica
Other Chelicala
Rubber
Plastic
Pottery
Glass
Other Hon-Ietal Ni

STAGE II - ESTIKATE AGGREGATE PVKPs
Estilate financial year PVKPs by adding up sub-sectoral PVKPs using various datasets

UnbencbJarked PVKPs, 1978/79 ,eights.
UnbencbJarked PVKPs, 1984/85 ,eights.
Benchlarked PVKPs &'Old' gross output data, 1978/79 ,eights.
Benchlarked PVKPs &'Old' gross output data, 1984/85 ,eights.
Benchlarked PVKPs &'He,' gross output data, 1978/79 ,eights.
Benchlarked PVKPs &'Re,' gross output data,· 1984/85 ,eights.
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Basic iron 100.0 109.2 103.4 115.3 897
Basic non-ferrous 100.0 122.0 133.3 H5.9 898
Metal Products 100.0 113.2 92.7 86.5 899
Machinery 100.0 128.2 104, 8 80.5 900
Electrical lachine 100.0 131. 7 112.9 117.9 901
Motor vehicles 100.0 156.9 97.0 98.0 902
Transport equiplen 100.0 115.5 72.7 51. 9 903
Professional 100.0 123.1 105.8 125.1 904
Other lanufacturin 100.0 134.5 lZ0.8 166.7 905

906
Proportional contributions to total output using 1978/79 907

net output weights ('Old' estilates in Table A2-6.D7) 908
909

TABLE AZ-6.S10i(b) 910
1978/79 1981/82 1984/85 1987/88 911

FOOD 11. 6 13.5 14, 2 15.2 912
BEVERAGES 2.6 3.5 3.9 4,3 913
TOBACCO 0.6 0.7 0.7 0.9 9U
TEXTILES 5.3 7.6 5.5 6.1 915
CLOTHIBG 3.0 4,3 3.3 3.1 916
LEATHER 0.4 0.4 0.4 0.4 917
FOOTWEAR 1.1 1.3 1.2 1.1 918
WOOD 1.6 Z.2 1.8 1.8 919
FURIITUiE 1.2 1.6 1.1 1.1 9Z0
PAPEi 3.7 4,0 4,4 5.1 921
PiIBTIHG 3.7 4,7 5.5 4,7 9ZZ
IIDUSTRIAL CHEMICA 4,9 6.1 5.3 5.3 923
OriER CHEMICALS 8.6 9.7 9.8 10.1 924
RUBBER 1.8 Z.O 1.6 1.7 925
PLASTIC 1.8 2.4 2.5 2.7 9Z6
POTTERY 0.2 0.2 0.1 0.1 927
GLASS 0.8 1.1 1.0 1.1 928
OTHER-IOI-N MII PR 4,0 4,9 4,5 4,3 929
BASIC IROI &STEEL 10.4 11. 3 10.7 lZ.0 93'0
BASIC IOI-FERR MET 3.1 3.8 4,2 4,6 931
METAL PRODUCTS 8.8 10.0 8.2 7.6 932
MACHIBEiY 6.6 8.4 6.9 5.3 933
ELECTRICAL MACHliE 5.3 6.9 5.9 6.2 934
MOTOR VEHICLES 4,9 7.8 4,8 4,8 935
TRAISPORT EOUIPMEI 2.1 2.5 1.6 1.1 936
PROFESSIOIAL '0.3 0.4 0.3 0.4 937
OTHER MAIUF PROD 1.4 1.9 1.7 2.4 938

100.0 123.3 111.1 113.3 939
COlpare estilates in letter of 3 July 1992 940

100.0 124, 2 11Z.5 941
942

HI Unbenchlarked financial year PVMPs with 1984/85=100 (Table A2-6.S4il 943
Proportional contributions to total output using 1984/85 net output 9H
weights ('Old' estilates in Table AZ-6.D7l except 87/88 values which use 'Iew' weights. 945

946
TABLE A2-6.S10ii 947

1978/79 1981/82 1984185 1987/88 948FOOD 9.4 11. 0 11.5 12.2 949BEVERAGES 1.8 2.5 2.7 3.1 950TOBACCO 0.5 0.5 0.5 0.9 951TEIrILES 3.6 5.1 3.7 4.1
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CLOTHIHG 2.6 3.8 2.9 2.7 953
LEATHER O.~ O.~ O.~ 0.4 954
FOOTWEAR 0.9 1.1 1.0 0.9 955
WOOD 1.7 2.3 1.8 1.8 956
FURHITUiE 1.6 2.1 1.~ 1.~ 957
PAPER 3.6 3.8 4.1 4.9 958
PRIBTIBG 2.6 3.3 3.8 3.2 959
IIDUSTRIAL CHEMICA 3.9 4.8 4.2 ~.6 960
OTHER CHEMICALS 13.6 15.~ 15.5 16.2 961
RUBBER 1.6 1.8 1.~ 1.5 962
PLASTIC 1.5 2.0 2.1 2.2 963
POTTERY 0.3 0.3 0.2 0.2 96~

GLASS 0.7 0.9 0.9 0.9 965
OTHER BOI-M MIB PR 3.6 4.5 4.1 3.9 966
BASIC IROR &STEEL 7.~ 8.1 7.7 8.5 967
BASIC ROI-FERR MET 2.3 2.8 3.0 2.6 968
METAL PRODUCTS 8.3 9. ~ 7.7 7.5 969
MACHIIEiY 6.0 7.8 6.3 4.6 HO
ELECTRICAL MACHISE 4.4 5.7 4.9 5.0 971
MOTOR VEHICLES 5.1 8.0 4.9 4.9 972
TRAISPORT EQUIPMER 1.9 2.2 1.~ 1.0 973
PROFESSIOIAL 0.5 0.6 0.5 0.5 9H
OTHER MAIUF PROD 0.9 1.3 1.1 1.~ 975
Total 90.6 111. 3 100.0 101. 5 976
Set 1978179=100 100.0 122.8 110. ~ 112. 0 977
COlpare estilates in letter of 3 July 92 978

100.0 124.2 112.5 979
980

STEP l1i Benchlarked PVKPs &'Old' (non-revised) gross output data, 1978/79 ,eights. 981
982

Estilate aggregate PVMPs , cOlpare the results of adding net output leighted estilates of the 983
deflated value of gross output (qtptl in each industry with the weighted 984
SUI of the benchlarked PVKPs. Differences SHOULD be linilal. 985

986
Initial step - convert benchlarked financial year PVKPs 987
in Table A2-6.D6 frol 1985=100 to 1978/79=100 988

989
TABLE A2-6.S11i(a) 990

Benchlarked Financial Year PVMPs 991
1978179 1981182 1984185 1987/88 992

FOOD 100.0 110.1 116.9 123.8 993
BEVERAGES 100.0 152.8 181. 8 198.5 994
TOBACCO 100.0 127.3 141.3 158.2 995
TEXTILES 100.0 126.6 105.0 109.6 996
CLOTHIRG 100.0 158.6 137.1 127.8 997
LEATHER 100.0 131. 6 132.7 120.0 998
FOOTWEAR 100.0 116.0 109.~ 102.0 999
WOOD 100.0 122.3 125.1 122.2 1000
FURlITURE 100.0 179.8 153.9 155.3 1001
PAPER 100.0 118.7 142.0 158.3 1002
PRIITIIG 100.0 128.0 149.8 127.5 1003
INDUSTRIAL CHEMICA 100.0 123.~ 107.4 105.8 1004
OTHER CHEMICALS 100.0 126.5 148.2 151. 6 1005
RUBBER 100.0 131. 2 112.1 119.4 1006PLASTIC 100.0 149.6 157.8 194.7 1007
POTTERY 100.0 I ~ 7.1 1jA n Ha a
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GLASS 100.0 136.7 127.8 133.3 1009
OTHER HOH-M MII PR 100.0 119.5 113.8 109.8 1010
BASIC IROH &STEEL 100.0 109.5 95.5 106.9 1011
BASIC HOR-FERR MET 100.0 117.0 119.4 136.4 1012
METAL PRODUCTS 100.0 122.6 103.9 95.2 1013
MACHIHERY 100.0 146.5 120.6 92.4 1014
ELECTRICAL MACH IRE 100.0 136.8 128.1 132.6 1015
MOTOR VEHICLES 100.0 156.8 123. 8 128.4 1016
TRAISPORT EQUIPMER 100.0 105.4 70.2 54. 8 1017
PROFESSIOHAL 100.0 133.8 163.0 181. 9 1018
OTHER MANUF PROD 100.0 109.4 88.6 102. 8 1019

1020
Also, convert financial year PPIs in Table A2-6.D2 1021

fro. 1985:100 to 1978/79=100 1022
1023

TABLE A2-6.S11ilbl 1024
1978/79 1981182 1984/85 1987/88 1025

FOOD 100.0 167.6 224. 4 346.7 10~6
BEVERAGES 100.0 125.4 170.0 242.3 - 1027
TOBACCO 100.0 133.1 181. 9 243.6 1028
TEXTILES 100.0 136.9 180.5 303. 7 1029
CLOTHIRG 100.0 131.4 177.0 269.4 1030
LEATHER 100.0 115.5 166.8 308.6 1031
FOOTWEAR 100.0 158.2 204. 9 341.5 1032
WOOD 100.0 169.1 233.8 352.8 1033
FURNITURE 100.0 153.8 205.0 299.0 1034
PAPER 100.0 150.6 201. 6 335.1 1035
PRIRTIHG 100.0 150.6 201. 6 335.1 1036
IBDUSTRIAL CHEMICA 100.0 149.8 203.8 320.6 1037
OTH CHEMICALSIPet) 100.0 199.4 245.9 293.8 1038
OTH CHEMICALS(OCI 100.0 IH.8 203.8 320.6 -1039
RUBBER 100.0 142.2 184. 8 254. 6 1040
PLASTIC 100.0 142.2 184. 8 254.6 1041
POTTERY 100.0 153.5 225.1 348.4 1042
GLASS 100.0 153.5 225.1 348.4 1043
OTHER BOB-M MII PR 100.0 153.5 225.1 348.4 IOU
BASIC IROI , STEEL 100.0 152.1 213.3 328.6 1045
BASIC BOI-FERR MET 100.0 140.6 208.0 307.5 1046
METAL PRODUCTS 100.0 156.4 213.4 350.7 1047
MACHIBEiY 100.0 145.5 202.3 314. 8 1048
ELECTRICAL MACHIIE 100.0 1U.4 195.8 297.8 10H
MOTOR VEHICLES 100.0 1U.8 212.9 417.0 1050
TRAISPORT EQUIPMEI 100.0 ·lU.8 212.9 417.0 1051PROFESSIONAL 100.0 128.0 149.5 165.6 1052OTHER MAIUF PROD 100.0 128.0 149.5 165.6 1053

1054
TABLE A2-6.S11ilcl Bencnlarted PVMPs &'Old' (non-revisedl gross output data (1978/79 ,eigntsl 1055

Weignted qtpo linus weignted PVMP Differences: Gross 1056
Bencnlarked PVMPs Gross output data Output - PVMP 1057
1978/79 1981182 1984/85 1978/79 1981/82 1984/85 1978/79 1981/82 1984185 1058FOOD 11. 6 12.8 13.5 11.6 12.0 13.4 0.0 -0.7 -0.1 1059BEVERAGES 2.6 4.0 4.8 2.6 4.1 4.7 0.0 0.1 -0.1 1060TOBACCO 0.6 0.8 0.8 0.6 0.8 0.9 0.0 . 0.0 0.0 1061TEXTILES 5. j 6.7 5.6 5.3 6.3 5.5 0.0 -0.5 -0.1 1062CLOTHIBG 3.0 4,7 4,1 3.0 4,2 4,1 0.0 -0.5 0.0 l063LEATHER 0.4 0.6 o.~ n L n , .,
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FOOTWEAR 1.1 1.3 1.2 1.1 1.3 1.2 0.0 0.0 0.0 1065
WOOD 1.6 2.0 2.0 1.6 1.9 2.0 0.0 -0.0 0.0 1066
FURHITURE 1.2 2.2 1.8 1.2 1.8 1.9 0.0 -0.3 0.1 1067
PAPER 3.7 404 5.3 3.7 3.9 5.4 0.0 -0.5 0.1 1068
PRIHTIBG 3.7 407 5.5 3.7 407 5.2 0.0 0.0 -0.3 1069
INDUSTRIAL CHEMICA 409 6.1 5.3 409 5.8 5.2 0.0 -0.2 -0.0 1070
OTH CHEMICALSIPet) 8.6 10.9 12.8 8.6 8.4 11. 0 0.0 -2.5 -1.8 1071
OTH CHEMICALS (OCI 8.6 10.9 12.8 8.6 11. 2 13.2 0.0 0.3 0.5 1072
RUBBER 1.8 2.3 2.0 1.8 2.3 2.1 0.0 -0.0 0.1 1073
PLASTIC 1.8 2.7 2.9 1.8 3.1 2.9 0.0 0.4 0.0 1074
POTTERY 0.2 0.3 0.2 0.2 0.3 0.2 0.0 -0.0 0.0 1075
GLASS 0.8 1.1 1.1 0.8 1.2 1.0 0.0 0.0 -0.0 1076
OTHER HOH-M MIH PR to 4.8 4.5 to 4.8 406 0.0 0.1 0.1 1077
BASIC IROI &STEEL 10.4 11. 4 9.9 10.4 11.4 9.9 0.0 -0.0 0.0 1078
BASIC HOI-FERR MET 3.1 3.7 3.8 3.1 3.7 3.8 0.0 -0.0 -0.0· 1079
METAL PRODUCTS 8.8 10.8 9.2 8.8 11. 2 9.6 0.0 0.4 0.4 1080
MACHUERY 6.6 9.6 7.9 6.6 10.2 8.5 0.0 0.6 0.6 1081
ELECTRICAL NACHIBE 5.3 7.2 6.7 5.3 7.2 6.9 0.0 0.0 0.1 1082
MOTOR VEHICLES 409 7.8 6.1 409 7.6 6.2 0.0 -0.2 0.1 . IOU
TRAISPORT EQUIPMEB 2.1 2.3 1.5 2.1 1.9 1.3 0.0 -0.3 -0.2 1084
PROFESSIOHAL 0.3 0.4 0.5 0.3 0.5 0.8 0.0 0.1 0.3 1085
OTHER MABUF PROD 1.4 1.5 1.3 1.4 1.5 1.4 0.0 -0.0 0.2 1086
Total (Pet) 100.0 127.0 121. 0 100.0 122.8 120.6 1087
Total lOCI 100.0 127.0 121. 0 100.0 125.6 122.9 1088
COlpare estilates in letter of 3 July 92 1089

100.0 125.8 117.6 1090
1091

STEP llii To perforl a sililar operation usinq 1984/85 as base year, first 1092
convert financial year PVMPs in Table A2-6.D6 to 1984/85=100, and use 1093
pp Is rith 1984/85=100 frol Table A2-6.S1. 1094

1095
Table A2-6.S11ii(a) 1096

Benchlarked Financial Year PVHPs 1097
1978179 1981182 1984/85 1987/88 1098

FOOD 85.6 94, 2 100.0 105.9 1099
BEVERAGES 55.0 84,1 100.0 109.2 llOO
TOBACCO 70.8 90.1 100.0 ll2.0 1101
TEXTILES 95.2 120.6 100.0 104.4 1102
CLOTHING 72.9 115.6 100.0 93.2 1103
LEATHER 75.4 99.2 100.0 90.4 1104
FOOTWEAR 91.4 106.0 100.0 93.3 1105
WOOD 79.9 97.7 100.0 97.7 1106
FURUTURE 65.0 116.8 100.0 100.9 1107
PAPER 70.4 83.6 100.0 111.4 1108
PRIHTIHG 66.7 85.5 100.0 85.1 1109
INDUSTRIAL CHENICA 93.1 114.9 100.0 98.5 1110
OTHU CHEMICALS 67.5 85.3 100.0 102.3 1111
RUBBER 89.2 117.0 100.0 106.5 1112
PLASTIC 63.4 94. 8 100.0 123. 4 1113
POTTERY 67.6 113.1 100.0 114. 8 1114
GLASS 78.3 107.0 100.0 104, 3 1115
OTHER NOH-N MIH PR 87.9 105.0 100.0 96.5 1116
BASIC IROI &STEEL 10407 114.6 100.0 111.9 1117
BASIC 101-FERR MET 83.8 98.0 100.0 11402 1118METAL PRODUCTS 96.2 118.0 100.0 91. 6 1119MACHUERY 82.9 121. 5 100.0 76.6
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STEP 12i 'He,' data, 1978/79 reights.

TABLE A2-6.S12i ,Benchlarked PVKPs &'Her' gross output data
Weighted qtpo linus reiabtp.d pVWP (lQ7a/70 W4;~~.~1

STEP 12. Asililar process to STEPS l1i and 11ii above except that the 'Ier'
gross output estilates (qtpt) frol SSR P3001 of 28 June 1993 are used

Hote: According to P3041.3, t Karch 1992, reighting factors used'
to obtain aggregate benchJarked PVMPs rere obtained frol the
1985 Manufacturing Census

1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
113&
1137
1118

. 1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
11&5
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175

1984185
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0 .

100.0 103.5
100.0 103.7
100.0 78.0
100.0 111.&
100.0 11&.0

ELECTRICAL KACHIME 78.1 10&.8
KOTOR VEHICLES 80.8 126.7
TRAKSPORT EQUIPKEK 1~2.4 150.1
PROFESSIOSAL &1.4 82.1
OTHER KAHUF PROD 112.9 123.4

Table A2-6.S11iilb) BenchJarked PVKPs • 'Old' lnon-revised) gross output data(1984/85 reights)
Weighted qtpo linus reighted PVKP Differences: Gross
Bench.arked PVKPs Gross output data Inon-rev)Output - PVMP
1978/79 1981/82 1984/85 1978/79 1981/82 1984/85 ,1978/79 1981182

FOOD 9.9 10.9 11.5 9.9 10.3 11.5 0.1 -0.5
BEVERAGES 1. 5 2. 3 2. 7 1. 5 2.4 2. 7 O. 0 0.1
TOBACCO 0.4 0.5 0.5 0.4 0.5 0.5 -0.0 -0.0
TEXTILES 3.5 4.5 3.7 3.& 4.2 3.7 0.0 -0.3
CLOTHIHG 2.1 3.4 2. 9 2.1 3.1 2. 9 -0.0 -0.3
LEATHER 0.3 0.4 0.4 0.3 0.3 0.4 -0.0 -0.0
F~OMAR 0.9 1.1 1.0 0.9 1.0 1.0 -0.0 -0.0
WOOD 1. 5 1. 8 1. 8 1. 5 1.8 1.8 -0.0 -0.0
FURBITURE O. 9 1. 7 1. 4 O. 9 1. 4 1. 4 -0.0 -0.3
PAPER 2.9 3.5 4.1 2.9 3.0 4.1 -0.1 -0.5
PRIUISG 2.6 3.3 3.8 2.7 3.4 3.8 0.1 ,0.2
IHDUSTRIAL CHEMICA 3.9 4.8 4.2 3.9 4.7 4.2 0.0 -0.1
OTH CHEMICALSIPet} 10.5 13.2 15.5 12.2 11.9 15.5 1.7 -1.3
OTH CHEMICALSIOC} 10.5 13.2 15.5 10.1 13.1 15.5 -0.4 -0.1
RUBBER 1.3 1.7 1.4 1.2 1.& 1.4 -0.0 -0.1
PLASTIC 1.3 2.0 2.1 1.3 2.2 2.1 -0.0 0.3
POTTERY 0.1 0.2 0.2 0.1 0.2 0.2 -0.0 -0.0
GLASS 0.7 0.9 0.9 0.7 1. 0 O. 9 O. 0 0.0
OTHER HOH-K KIS PR 3.6 4.3 4.1 3.5 4.2 4.1 -0.1 -0.0
BASIC IROK • STEEL 8.0 8.8 7.7 8.0 8.8 7.7 -0.0 -0.0
BASIC HOI-FUR KET 2.5 3.0 3.0 2.5 3.0 3.0 0.0 -0.0
KETAL PRODUCTS 7.4 9.1 7.7 7.1 9.0 7.7 -0.3 -0.0
KACHIHERY 5.3 7.7 &.3 4.9 7.& 6.3 -0.4 -0.1
ELECTRICAL KACHIIE 3.8 5.3 4.9 3.8 5.2 4.9 -0.1 -0.1
MOTOR VEHICLES 4.0 &.3 4.9 3.9 6.1 4.9 -0.0 -0.2
TRAHSPORT EQUIPMEH 2.0 2.1 1.4 2.2 2.0 1.4 0.3 -0.1
PROFESSIOBAL 0.3 0.4 0.5 0.2 0.3 0.5 -0.1 -0.1
OTHER MAHUF PROD 1.3 1.4 1.1 1.1 1.2 1.1 -0.1 -0.2
Total IPet} 82.4 104.2 100.0 83.4 100.3 100.0
Set 1978/79=100 100.0' 126.4 121.3 100.0 120.3 119.9
Total 10Cl 82.4 104.2 100.0 81.3 101.5 100.0
Set 1978/79=100 100.0 12&.4 121.3 100.0 124.9 123.0
C~lpare estilates in letter of 3 July 92

100.0 125.8 117.6
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Benchlarked PVKPs Gross output data (nel) Output - PVKP 1177
1978/79 1981/82 1984/85 1987/88 1978/79 1981/82 1984/85 1987/88 1981/82 1984/85 1178

FOOD 11.6 12.8 13.6 14.4 11. 6 12.2 13.5 13.4 -0.6 -0.1 1179
BEVERAGES 2.8 4,3 5.1 5.6 2.8 4,2 5.2 6.1 -0.1 0.1 1180
TOBACCO 0.6 0.8 0.8 0.9 0.6 0.8 1.0 1.0 0.0 0.1 1181
TEXTILES 5.0 6.4 5.3 5.5 5.0 6.2 5.6 5.5 -0.2 0.3 1182
CLOTBIHG 3.0 4,7 4,1 3.8 3.0 4,4 4,1 4.3 -0.3 0.0 1183
LEATBER 0.4 0.6 0.6 0.5 0.4 0.6 0.6 0.6 -0.0 0.0 1184
FOOTWEAR 1.1 1.3 1.2 1.1 1.1 1.3 1.2 1.3 0.0 0.0 1185
WOOD 1.7 2.1 2.1 2.1 1.7 2.1 2.1 2.2 -0.0 -0.1 1186
FURHITURE 1.2 2.2 1.8 1.9 1.2 1.9 1.9 2.3 -0.2 0.1 1187
PAPER 3.7 4.4 5.2 5.8 3.7 4.4 5.5 6.1 0.1 0.2 tlB8
PRINTIHG 3.7 4.7 5.5 4.7 3.7 4.7 5.3 5.1 0.0 -0.3 1189
INDUSTRIAL CREMICA 5.3 6.5 5.7 5.6 5.3 6.4 6.0 5.7 -0.1 0.4 1190
OTB CHEMICALS(Pet) 8.7 11. 0 12.8 13.1 8.7 8.5 11.3 13. 0 -2.4 -1. 5 1191
OTB CBEMICALS(OCI 8.7 11.0 12.8 13.1 8.7 11. 3 13.7 11.9 0.4 0.8 1192
RUBBER 1.8 2.3 2.0 2.1 1.8 2.3 2.1 2.5 -0.0 0.1 1193
PLASTIC 1.8 2.7 2.9' 3.6 1.8 2.5 2.9 4.1 -0.2 0.0" 1194
POTTERY 0.2 0.3 0.2 0.3 0.2 0.3 0.2 0.2 -0.0 0.0, . 1195
GLASS 0.8 1.1 1.1 1.1 0.8 1.2 1.0 1.3 0.0 -0.0 1196
OTHER NOR-M MIH fR 4.0 4,8 4,5 4,4 4,0 4.8 4,6 4.4 0.1 0.1 1197
BASIC IROH a STEEL 10.4 11.4 10.0 11. 2 10.4 11.4 10.0 10.4 -0.0 0.0 1198
BASIC ROI-FERR MET 2.5 '3.0 3.0 3.5 2.5 3.0 3.0 3.1 0.0 -0.0 1199
METAL PRODUCTS 8.9 10.9 9.2 8.4 8.9 11. 2 9.8 8.0 0.3 0.6 1200
MACBINERY 6.9 10.1 8.3 6.4 6.9 10.2 8.2 . 8.4 0.1 -0.1 1201
ELECTRICAL HACBIHE 5.3 7.2 6.8 7.0 5.3 7.1 6.8 7.4 -0.1 -0.0 1202
MOTOR VEHICLES 5.0 7.8 6.2 6.4 5.0 7.6 6.1 5.4 -0.2 -0.0 1203
TRAHSPORT EQUIPMEI 1.9 2.0 1.3 1.0 1.9 1.9 1.3 1.2 -0.0 0.0 1204
PROFESSIOHAL 0.3 0.4 0.5 0.6 0.3 0.5 0.7 1.2 0.1 0.2 1205
OTHER MAHUF PROD 1.4 1.6 1.3 1.5 1.4 1.4 1.4 2.1 -0.1 0.2 1206
Total (Petl 100.0 127.2 121. 2 122.4 100.0 123.1 121. 5 126.3 1207
Total (OC) 100.0 127.2 121. 2 122.4 100.0 126.0 123.8 125.2 1208

1209
STEP 12ii 'Hel' data, 1984/85 leights. 1210

The nel gross output figures (qtptl have already been converted 1211·
to constant prices lqtpol lith 1984/85=100, and expressed in index 1212
fori (qtpo/qopo) in Table A2-6.S3. Benchlarked financial year PVMPs 1213
lith 1984'185=100 are given directly in Table A2-6. Slliil a) 1214

1215
TABLE A2-6.S12ii Weighted qtpo linus leighted PVMP 11984/85=1001 Differences: Gross 1216

Benchlarked PVHPs Gross output data (nel) Output - PVMP 1217
1978/79 1981/82 1984185 1987/88 1978/79 1981/82 1984185 1987/88 1978/79 1981/82 1218

FOOD 9.8 10 .'8 11. 5 12.1 9.9 10.4 11. 5 11. 4 0.1 -0.4 1219
BEVERAGES 1.6 2.4 2.8 3.1 1.5 2.3 2.8 3.3 -0.0 -0.1 1220
TOBACCO 0.5 0.6 0.7 0.8 0.4 0.5 0.7 0.7 -0.1 -0.1 1221
TEXTILES 3.6 4.5 3.7 3.9 3.4 4.2 3.7 3.7 -0.2 -0.3 1222
CLOTHING 2.1 3.4 2.9 2.7 2.1 3.1 2.9 3.0 -0.0 -0.3 1223
LEATHER 0.3 0.4 0.4 0.3 0.3 0.3 0.4 0.3 -0.0 -0.0 1224
FOOTiEAR 0.9 1.0 1.0 0.9 0.9 1.0 1.0 1.1 -0.0 -0.0 1225
iOOD 1.5 1.8 1.8 1.8 1.5 1.8 1.8 2.0 0.0 0.0 1226
FURIITURE 0.9 1.7 1.4 1.4 0.9 1.4 1.4 1.8 -0.0 -0.2 1227
PAPER 3.0 3.5 4.2 4.7 2.8 3.4 4.2 4.7 -0.1 -0.1 1228
PRUTING 2.5 3.3 3.8 3.2 2.7 3.4 3.8 3.7 0.1 0.2 1229
IHDUSTiIAL CBEMICA 4,4 5.4 4,7 4,6 4.1 5.0 4.7 4.5 -0.3 -0.4 1230
OTH CBEMICALS(Pet) 10.7 13.5 15.8 16.2 12.1 11. 9 15.8 18.1 1.4 -1.6 1231
OTB CHEMICALSlOCI 10.7 1~~ 1~ Q H , In I •••
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RUBBER 1.3 1.7 1.4 1.5 1.2 1.6 1.4 1.7 -0.0 -0.1 1233
PLASTIC 1.3 2.0 2.1 2.6 1.3 1.8 2.1 3.0 -0.0 -0.2 12H
POTTERY 0.1 0.2 0.2 0.2 0.1 0.2 0.2 0.2 -0.0 -0.0 1235
GLASS 0.7 0.9 0.9 0.9 0.7 1.0 0.9 1.0 0.0 0.0 1236
OTHER HOR-M MlR PR 3.6 t2 to 3.9 3.5 t2 to 3.9 -0.1 -0.0 1237
BASIC IROI , STEEL 8.0 8.8 7.6 8.6 8.0 8.7 7.6 8.0 -0.0 -0.0 1238
BASIC SOI-FERR MET 2.0 2.4 2.4 2.8 2.0 2.4 2.4 2.5 0.0 0.0 1239
METAL PRODUCTS 7.7 9.4 8.0 7.3 7.2 9.1 8.0 6.5 -0.5 -0.3 WO
MACHIRERY 5.0 7.3 6.0 406 5.1 7.5 6.0 6.2 0.1 0.2 12B
ELECTRICAL MACHliE 3.7 5.1 408 5.0 3.7 5.1 4.8 5.3 0.0 -0.1 IH2
MOTOR VEHICLES 3.9 6.1 408 5.0 3.9 6.0 408 403 0.0 -0.1 lH3
TRAHSPORT EOUIPMEH 2.0 2.1 1.4 1.1 1.9 2.0 1.4 1.2 -0.0 -0.1 12H
PROFESS IOSAL 0.3 0.4 0.4 0.5 0.2 0.3 0.4 0.7 -0.1 -0.1 IH5
OTHER MAHUF PROD 1.2 1.3 1.0 1.2 1.1 1.1 1.0 1.6 -0.1 -0.2 IH6
Total IPetl 82.4 104.1 100.0 101. 0 82.6 99.8 100.0 lot 1 12'7
Set 1978179=100 100.0 126.3 121. 3 122.6 100.0 120.8 121. 0 126.0 12U
Total (OCl 82.4 104.1 100.0 101. 0 80.6 101.1 100.0 99.8 12H
Set 1978179=100 100.0 126.3 121. 3 122.6 100.0 125.5 1H.l 123.9 1250

. 12H
STEP 13i Estilate benchlarked (calendar year) figures 1252

frol the results in STEP 12ii. Use ratios of financial to 1253
calendar years given in Table A2-6.S14i(b} (benchlarked PVMPs). 1254

1255
TABLE A2-6.S13i BencbJarked Deflated Gross Output (1984/85 based datal 1256

1979 1982 1985 1988 1257
FOOD 10.4 10.5 11. 5 11. 6 1258
BEVERAGES 1.6 2.3 2.8 3.4 1259
TOBACCO 0.4 0.6 0.7 0.7 1260
TEXTILES 3.5 3.9 3.8 3.7 1261
CLOTHING 2.2 3.0 2.7 3.0 1262
LEATHER 0.3 0.4 0.3 0.4 1263
FOOTWEAR 0.9 0.9 1.0 1.2 1264
WOOD 1.6 1.9 1.8 2.0 1265
FUiHITURE 1.0 1.5 1.4 1.9 1266
PAPER 3.0 3.3 401 5.0 1267
PRISTIIG 2.8 3.5 3.5 3.8 1268
INDUSTRIAL CHEMICA 4.2 4.7 4.6 t5 1269
OTH CHEMICALSlPet) 12.1 11.8 15.0 19.4 . 1270
OTH CHEMICALSlOCI 10.0 13.0 15.0 14.7 1271
RUBBER 1.2 1.5 1.4 1.9 1272
PLASTIC 1.4 1.8 2.3 3.1 1273
POTTERY 0.1 0.2 0.2 0.2 1274
GLASS 0.7 0.9 0.8 1.0 1275
OTHER HOI-M MII PR 3.7 to 3.8 402 1276
BASIC IROI &STEEL 8.6 7.9 8.0 7.8 1277
BASIC 101-FERR MET 2.3 2.4 2.3 2.6 1278
METAL PRODUCTS 7.1 8.8 7.9 6.7 1279
MACHIBERY 5.7 7.5 5.5 6.5 1280
ELECTRICAL MACHISE 3.9 409 405 5.6 1281
MOTOR VEHICLES 3.8 5.6 402 405 1282
TRAISPORT EOUIPMER 1.9 1.9 1.3 1.3 1283
PROFESSIOBAL 0.2 0.3 0.4 0.7 1284
OTHER MAHUF PROD 1.0 1.0 1.0 1.6 1285Tot/Petl 84185=100 85.7 96.7 96.7 108.2 1286Make 1979=100 100.0 112.9 112.9 126.3 1287Make 1985=100 88.6 99.9 100.0 111 4
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STEP 13ii Estilate bench.arked (calendar year) figures
frol the results in S~ep 12ii. Use ratios of financial to
calendar years given in Table A2-6.S14ilal (unbenchlarked PVMPsl.

Table A2-6.S13iii
1978/79 1981182 1984/85 1987/88

tqtpo/tqopo (Petl 82.7 100.2 100.0 103.4
Convert 1979 1982 1985 1988
i - blkd PVMPs 86.0 96.6 96.8 107.5
ii - unblkd PVMPs 86.9 9~.~ Q7A In7 g

STEP 13iii Check against Real Output (SUI of COlponents) (le, datal obtained in Table A2-6.S2.
Ratios of financial to calendar year PVMPs for total lanufacturing
are frol Table A2-6.D9. First step is to express those totals as indices
with 1984/85=100. These are then converted to calendar year values.

1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306

. 1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318

J319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343

96.7 103.5
115.7 123.8
100.0 107.0

83.6 97.9
100.0 117.1
86.4 101.2

TABLE A2-6.S13ii Benchlarked Deflated Gross Output (1984/85 based data)
1979 1982 1985 1988

10.5 10.6 11.5 11.7
1.6 2.3 2.8 3.4
0.4 0.6 0.7 0.7
3.6 3.9 3.8 3.7
2.2 3.0 2.7 3.0
0.3 0.3 0.3 0.4
0.9 0.9 1.0 1.1
1. 7 1.8 1.8 2.0
1.0 1.4 1.4 1.9
3.0 3.3 4.3 5.0
2.8 3.5 3.5 3.8
4,2 4,7 4,6 4,5

12.5 11.4 15.5 19.8
10.3 12.6 15.5 15.0
1.2 1.4 1.4 1.9
1.4 1.8 2.3 3.2
0.1 0.2 0.2 0.2
0.7 0.9 0.8 1.0
3.7 4.0 3.7 4,2
8.7 7.9 8.0 7.8
2.3 2.4 2.4 2.6
7.1 8.7 8.1 6.7
5.8 7.4 5.4 6.5
3.8 4,9 4,5 5.6
3.8 5.5 4,1 4,5
2.0 2.0 1.2 1.3
0.2 0.3 0.5 0.7
1.1 1.0 1.1 1.6

86.5 96.1 97.5 108.7
100.0 111.0 112.7 125.6
88.8 98.5 100.0 111.5
84.4 97.3 97.5 104.0

100.0 115.2 115.5 123.2
86.6' 99.7 100.0 106.6

FOOD
BEVERAGES
TOBACCO
TEXTILES
CLOTHIHG
LEATHER
FOOTWEAR
WOOD
FURRITURE
PAPER
PRIHTIHG
IRDUSTRIAL CHEMICA
OTH CBEMICALSIPetl
OTH CHEMICALS(OC)
RUBBER
PLASTIC
POTTERY
GLASS
OTHER HOH-M MII PR
BASIC IROH &STEEL
BASIC IOI-FERR MET
METAL PRODUCTS
MACHIHERY
ELECTRICAL MACHIIE
MOTOR VEHICLES
TRASSPORT EQUIPMER
PROFESSIOBAL
OTHER MARUF PROD
Tot(Pet) 84/85=100
Set 1979=100
Set 1985=100
Tot(CCI 84/85=100
Set 1979=100
Set 1985=100

Tot(OC) 84/85=100
Make 1979=100
Make 1985=100
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Set 1979=100 1345
i - blkd PVMPs 100.0 U2.4 U2.6 125.0 IH6
ii - unblkd PVMPs 100.0 LlO.9 Ll2.5 1240 0 IH7

1348
1978/79 1981182 1984185 1987/88 IH9

tqtpo/tqopo (OC) 81.0 101. 2 100.0 99.8 l350
Convert 1979 1982 1985 1988 1351
i - blkd PVMPs 8402 97.6 96.8 103.8 1352
ii . unblkd PVMPs 85.2 97.4 97.8 10401 1353
Set 1979=100 1354
i . blkd PVHPs 100.0 U5.9 U5.0 123.2 1355
ii - unblkd PVMPs 100.0 Ut3 Ut8 122.2 1356

1357
STEP It 1358
Investigate the differences betreen the estilates of SUI of the separate l359
benchlarked industry output figures generated in Steps 11i and llii 1360
above (120.6 1122.91 or 123.0 1119.91 vs 117.6 for 1984/851. 1361

13~2

i I COlpare the ratios of calendar to financial year indices . 1363
for the benchJarked and non-benchlarked CSS figures. 1364
IThe 1987/88 figures are not strictly relevant for this exercise 1365
since there is no non-revised CSS output estilate after 1984/851 1366

1367
TABLE A2-6.S14ilaIUnbenchlarked 1368

1979 to 1982 to 1985 to 1988 to 1369
1978/79 1981/82 1984185 1987/88 1370

FOOD 1. 060 1. 019 1. 004 1. 023 1371
BEVERAGES 1.018 1. 000 0.979 1.042 1372
TOBACCO 1.048 1. 040 0.992 0.998 1373
TEXTILES 1. 060 0.939 1. 015 1. 009 1374
CLOTBIHG 1. 060 0.948 0.925 0.987 1375
LEATHER 1. 036 0.986 0.951 .1. 024 1376
FOOMAi 1. 005 0.912 0.968 1. 070 13i7
WOOD 1.129 0.983 0.964 0.998 1378
FURIITUn 1. 088 0.974 0.990 1. 059 1379
PAPER 1. 067 0.966 1. 026 1. 063 1380
PRIiTIHG 1. 040 1.014 0.914 1. 032 1381
IHDUSTRIAL CHEMIC! 1. 024 0.952 0.986 1. 012 1382
OTHER CHEMICALS 1. 027 0.958 0.976 1. 092 1383
RUBBER 0.987 0.894 0.987 1.071 1384
PLASTIC 1.094 0.996 1. 089 1. 069 1385
POTTEiY 1.103 0.797 0.975 1. 012 1386
GLASS 0.991 0.937 0.910 0.995 1387
OTHER HOB-M MII PR 1.070 0.955 0.927 1. 079 1388
BASIC IROI &STEEL 1. 086 0.906 1. 050 0.986 1389
BASIC 101-FERR MET l.U5 0.987 0.975 1. 069 1390
IfErAL PRODUCTS 0.982 0.954 1. 006 1.0H 1391
MACHIIERY 1.137 0.983 0.903 1. 055 1392
ELECTRICAL IfACHIIE 1. 019 0.976 0.939 1. 055 1393
MOTOR VEHICLES 0.966 0.914 0.851 1. 068 1394
TRAISPORT HQUIPMEI 1. 029 0.995 0.902 1.048 1395
PROFESSIOBAL 1. 026 0.987 1. 053 1. 028 1396
OTHER MAIUF PROD 1. 079 0.938 1. 040 0.989 1397

1398
TABLE.AZ-6.S14ilbIBenchJarked 1399

1979 to 1982 to 1985 to 1988 I'n
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1978/79 1981182 1984/85 1987/88 1401
FOOD 1.055 1. 016 1. 005 1.017 1402
BEVERAGES 1. 023 1.008 0.969 1.042 1403
TOBACCO 1. 052 1.041 0.992 0.998 1404
TEXTILES 1. 038 0.943 1. 006 1. 015 1405
CLOTHIHG 1. 056 0.959 0.926 0.987 1406
LEATHER 1. 058 1.008 0.915 1.040 1407
FOOTWEAR 1. 005 0.912 0.968 1.105 1408
WOOD 1. 091 1.028 0.956 0.998 1409
FUUIrURE 1.105 1.021 0.990 1. 059 1410
PAPER 1. 062 0.962 0.976 1. 063 1411
PRIRTIHG 1.040 1.014 0.914 1. 032 1412
ISDUSTRIAL CHEMICA 1. 016 0.941 0.985 1. 012 1413
OTHER CHEMICALS 0.994 0.986 0.949 1. 069 1414
RUBBER 1. 002 0.940 0.965 1.071 1415
PLASTIC 1.103 0.996 1. 089 1.044 1416
POTTERY 1.134 0.812 0.975 1. 012 1417
GLASS 1. 027 0.938 0.909 0.995 lU8
OTHER BOS-M MII PR 1.067 0.953 0.938 1. 079 . 1419
BASIC IROI &STEEL 1.080 0.908 1. 053 0.987 1420
BASIC IOI-FERR MET 1.112 0.983 0.972 1. 069 1421
METAL PRODUCTS 0.978 0.962 0.990 1. 026 1422
MACHIRERY 1.121 0.998 0.911 1. 052 1423
ELECTRICAL MACHIIE 1.041 0.976 0.930 1. 055 HH
MOTOR VEHICLES 0.954 0.919 0.814 1. 068 1425
TRAISPORT EQUIPMEI 0.996 0.934 0.927 1.044 1426
PROFESSIOIAL 1. 035 1. 064 0.994 1. 028 1427
OTHER MASUF PROD 0.982 0.898 0.956 1. 005 1428

1429
TABLE A2-6.S14i(cl 1430
Differences betleen these ratios:- Unblkd - benchlarked 1431

1979 to 1982 to 1985 to 1988 to 1432
1978/79 1981/82 1984/85 1987/88 1433

FOOD 0.006 0.004 -0.001 0.007 1434
BEVERAGES -0.005 -0.008 0.010 0.000 1435
TOBACCO -0.004 -0.007 0.000 -0.000 1436
TEXTILES 0.022 -0.004 0.009 -0.006 1437
CLOTHIBG 0.004 -0.011 -0.001 0.000 1438
LEATHER -0.023 -0.022 0.036 -0.016 1439
FOOTWEAR 0.000 0.000 0.000 -0.034 IHO
WOOD 0.038 -0.045 0.008 0.000 tUl
FURRITURE -0.017 -0.041 0.000 0.000 1H2
PAPER 0.005 0.004 0.050 0.000 1H3
PRIRTIHG 0.000 0.000 0.000 0.000 1444
ISDUSTRIAL CHEMICA 0.008 0.011 0.002 0.000 1445
OTHER CHEMICALS 0.033 -0.027 0.027 0.022 1446
RUBBER -0.015 -0.046 0.022 0.000 1447
PLASTIC -0.009 0.000 0.000 0.025 IH8
POTTERY -0.031 -0.015 0.000 0.000 lU9
GLASS -0.036 -0.000 0.000 0.000 1450
OTHER SOS-M MII PR 0.003 0.002 -0.012 0.000 IH1
BASIC IROI , STEEL 0.007 -0.001 -0.003 -0.000 1452
BASIC IOB-FERR MET 0.003 0.004 0.003 -0.000 1453
METAL PRODUCTS 0.004 -0.008 0.016 0.007 US4
MACHIBERY 0.016 -0.015 -0.008 0.003 1455
ELECTirClI. 1I1rIfTNI1 -n n7t _n nnn 1\ 1\1\"
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iii} Check the ilplicit deflators and coapare these with the PPls.
(1978179=100 I

There is not a sufficiently large nUlber of deviations approxilately
equal to zero to confirl that this is a valid cOlparison. See especially
the basic letal industries, ferrous and non-ferrous.
Why the substantial divergences observed above?

Check differences betleen ilplicit and actual deflators.
Where the ilplicit deflator is larger. the CSS benchlarked
estilates lill be IOler than the defl~tA~ v~l" •• ~f np~ee

There is a sufficiently large nUlber of very slall differences or
zeroes to lake it appear that the ratio lethod as spelled out above
is applied. Once again though, the large nUlber of significantly
different results requires explanation.

1457
1458
1459
1460
1461
IH2
IH3
1464
1465
IH6
IH7
1468
1469
WO
1471
1472
1473
HH

'14r5
1476
1477
1418
1479
1480
Hal
Ha2
Ha3
Ha(
Ha5
1486
Ha7
1488
Ha9
WO
1491
IH2
1493
14H
1495
1496
1497
1498
1499
1500
1501
1502
1503
150(
1505
1506
1507
1508
1509
1510
1511

0.000
0.004
0.000

-0.015

-0.023
-0.026
0.059
0.084

-0.004
0.061

-0.077
0.040

0.012
0.033

-0.009
0.097

FOOD
BEVERAGES
TOBACCO
TEXTILES
CLOTHIHG
LEATHER
FOOMAR
WOOD
FURRITURE
PAPER
PRIITIHG
IHDUSTRIAL CHEMICA
OTH CHEKICALS(Pet)
OTH CHEKICALS(OCI
RUBBER
PLASTIC
POTTERY
GLASS
OTHER HOH-K KIR PR
BASIC IROI &STEEL
BASIC HOI-FERR MET
KETAL PRODUCTS
KACHIIERY
ELECTRICAL KACHIHE
KOTOR VEHICLES
TRAHSPORT EQUIPKEI
PROFESSIOHAL
OTHER KAHUF PROD

ii) COlpare CSS financial year PVKP (benchlarkedl lith value
of deflated non-revised ('Old') gross output - 1978/79=100 .

Differences: -
TABLE A2-6.S14ii Bencblarked PVKPs Deflated gross outDeflated gross outAbsolute averages

1981/82 1984/85 1981/82 198(/85 1981/82 198(/85 1981/82 198(/85
110.1 116.9 103.9 115.9 6.2 1.0 6.2 1.0
152.8 181.8 156.5 179.2 -3.7 2.6 3.7 2.6
127.3 H1.3 127.4' H6.6 -0.1 -5.4 0.1 5.(
126.6 105.0 117.6 103.6 9.0 1.4 9.0 1.4
158.6 137.1 143.3 137.2 15.3 -0.0 15.3 0.0
131.6 132.7 130.9 147.7 0.7 -15.1 0.7 15.1
116.0 109.4 116.2 111.3 -0.2 -1.9 0.2 1.9
122.3 125.1 120.5 126.4 1.8 -1.3 1.8 1.3
179.8 153.9 154.2 159.4 25.6 -5.5 25.6 5.5
118.7 142.0 10(.9 1(4.7 13.8 -2.7 13.8 2.7
128.0 149.8 128.3 142.4 -0.3 7.( 0.3 7.4
123.( 107.4 118.8 106.6 4.6 0.8 4.6 0.8
126.5 148.2 97.5 127.2 29.0 21.0 29.0 21.0
126.5 1(8.2 129.8 153.5 -3.3 -5.3 3.3 5.3
131.2 112.1 128.6 .116.4 2.6 -4.3 2.6 4.3
149.6 157.8 171.4 160.3 -21.8 -2.' 21.8 2.(
167.3 1(8.0 166.7 151.9 0.6 -4.0 0.6 (.0
136.7 127.8 139.6 12(.9 -2.9 2.8 2.9 2.8
119.5 113.8 121.2 116.3 -1.7 -2.5 1.7 2.5
109.5 95.5 109.3 95.8 0.2 -0.2 0.2 0.2
117.0 119.4 116.9 119.3 0.1 0.0 0.1 0.0
122.6 103.9 127.0 108.2 -(.( -(.2 (.( (.2
146.5 120.6 155.0 129.7 -8.5 -9.2 8.5 9.2
136.8 128.1 137.5 130.5 -0.7 -2.( 0.7 2.(
156.8 123.8 153.7 125.3 3.1 -1.6 3.1 1.6
105.( 70.2 90.7 62.2 H.7 8.0 H.7 8.0
133.8 163.0 156.7 262.3 -22.9 -99.3 171.8 107.6 Ab! SUI (Petl
109.( 88.6 107.2 99.3 2.2 -10.7 146.1 92.0 Abs SUI (OC)

6.6 4.1 Abs avg (Petl
5.6 3.5 Abs avg (OC)

'MOTOR VEHICLES
TRAHSPORT EQUIPKEH
PROFESS IOHAL
OTHER KAHUF PROD
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output as estilated here, and vice-versa. The PVMPs are given in 1513
Table A2-6.S11i(a), and the PPIs in Table A2-6.S11ilbl. 1514

1515
TABLE A2-6.S14iii Financial years 1516

bpl defs fro. PPIs frOI Table Differences: - 1517
CSS b'.kd ests. A2-6.Sllilbl Ilplicit Def - PPI 1518
1981/82 1984185 1981/82 1984/85 1981/82 1984185 1519

FOOD 158.2 222.5 167.6 224,4 -9.5 -1. 8 1520
BEVERAGES 128.4 167.5 125.4 170.0 3.0 -2.4 1521
TOBACCO 133.2 188.8 133.1 181. 9 0.1 6.9 1522
TEXTILES 127.2 178.2 136.9 180.5 -9.7 -2.4 1523
CLOTHIHG 118.7 177.0 131. 4 177.0 -12.7 0.0 15H
LEATHER 114,9 185.8 115.5 166.8 -0.6 18.9 1525
FOOTWEAR 158.6 208.6. 158.2 204, 9 0.3 3.6 1526
VOOD 166.7 236.2 169.1 233.8 -2.4 2.3 1527
FURHITURE 131. 9 212.4 153.8 205.0 -21.9 7.3 1528
PAPER 133.0 205.4 150.6 201. 6 -17. 5 3.8 1529
PRIITIRG 151. 0 191. 6 150.6 201. 6 0.4 -10.0 1530
ISDUSTRIAL CHEMICA 144.3 202.2 149.8 203.8 -5.6 -1. 6 . 15fl
OrB CHEMICALSIPet) 153.7 211.1 199.4 245.9 -45.7 -34, 9 1532
OTH CHEMICALS(OCI 153.7 211.1 149.8 203.8 3.9 7.3 1533
RUBBER 139.3 191. 9 142.2 184,8 -2.9 7.1 ISH
PLASTIC 162.9 187.6 142.2 184,8 20.7 2.9 1535
POTTEit 153.0 231. 2 153.5 225.1 -0.5 6.0 1536
GLASS 156.8 220.2 153.5 225.1 3.3 -5.0 1537
OTHER BOS-M MII PR 155.8 230.1 153.5 225.1 2.2 4,9 1538
BASIC IRO! , STEEL 151. 8 213.8 152.1 213.3 -0.3 0.5 1539
BASIC 10S-FERR MET 140.4 208.0 140.6 208.0 -0.2 -0.0 1540
METAL PRODUCTS 162.0 222.0 156.4 213.4 5.6 8.7 1541
MACHIHERY 153.9 217.7 145.5 .202.3 8.4 15.4 1542
ELECTRICAL MACHISE 145.2 199.4 144. 4 195.8 0.8 3.7 1543
MOTOR VEHICLES 141.9 215.6 144,8 212.9 -2.8 2.7 15H
TRAISPORT EQUIPMEI IH.5 188.5 144,8 212.9 -20.2 -H.4 1545
PROFESSIOIAL 149.9 240.5 128.0 149.5 21. 9 91. 0 1546
OTHER MAIUF PROD 125.5 167.4 128.0 149.5 -2.6 18.0 1547

1548
Apart frol 2 zero differences, 8 1984/85 PPIs are smaller, only 2 by a significant alount. 1549
All of the other ilplicit deflators are larger, sOle substantially so. Critical 1550
differences exist in 'Other Chelicals (Pet)' and 'Machinery'. 'Professional' 1551
and 'Other Manufacturing' stand out as anolalous. 1552
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APPENDIX 2-7

Estimate Real Net Output

Rows 1-147 consist of basic data imported from Appendix 4 - Tables A2-6.D9; A2-6.S1; A2­

6.S2 and A2-6.S14i(b).

Unlike the approach adopted for Appendix 2-6, the mechanics of the process of attempting to

estimate real net output, and the results it generates are not discussed in this appendix. Instead,

they are to be found towards the end of Chapter 2-7 of the study, along with the review of the

theory which tries to justify their use.
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Ilport the net output ,eights frol file APP-4.WQ1 14
These estilates of net output have been lade because the ,eights U
given in P3041.2 of 12 Hovelber 1993, and used in APP-4.WQ1 15
are the only indications of the split in the Other Chelicals 15
bet,een Other Chelicals &Prod of Petroleul and Coal 15

15
1979 1982 1985 1988 15

FOOD 11.6 10.9 11.5 12.3 15
BEVERAGES 2.8 2.7 2.9 3.7 15
TOBACCO 0.6 0.3 0.7 0.6 15
TEXTILES 5.1 4.5 3.7 4.4 15
CLOTBIBG 3.0 3.1 2.9 2.8 16
LEATHER 0.4 0.4 0.4 0.5 16
FOOTWEAR 1.1 1.2 1.0 1.1 16
WOOD 1.7 1.9 1.8 2.0 16
FURIITUU 1.2 1.5 1.4 1.5 16
PAPER 3.7 3.9 U 4.9 16
PRIITIBG 3.7 3.7 3.8 3.8 16
IBDUSTRIAL CHEMICALS 5.3 U t7 U 16
OTHER CHEMICALS 5.2 5.5 5.2 6.2 16
PETROL &COAL PROD 3.5 3.6 10,7 6.3 16
RUBBER 1.8 1.9 1.4 1.5 17
PLASTIC 1.8 1.9 2.1 2.5 17
POTTERY 0.2 0.2 0.2 0.2 17
GLASS 0.8 1.0 0.9 1.1 17
OTHER BOB-M MII PROD U 3.9 U 3.7 17
BASIC IROI &STEEL 10.4 8.9 7.6 7.3 17
BASIC 808-FIRR MET 2.5 2.2 U 2.3 17
METAL PRODUCTS 8.9 9.7 8.0 U 17
KACHIHERY 6.9 8.1 6.0 5.6 17
ELECTRICAL MACHI8ERY 5.3 5.3 U 5.0 17
MOTOR VEHICLES 5.0 6.2 U 5.6 181
TRABSPORT IQUIPMIIT 1.9 1.4 1.4 1.6 18
PROFESSIOIAL 0.3 0.3 0.4 0.5 18:
OTHER MAIUF PROD 1.4 1.1 1.1 0.9 18:

18~

18!
Reconstruct the PPIs in Table A2-6.S1. lb. These are values. 181

181
Financial years 18i
1978/79 1981/82 19W85 1987/88 181

Food H.6 74.1 100.0 154.5 19t
Beverage 58.8 73.8 100.0 U2.6 191
Tobacco 55.0 73.2 100.0 133.9 192Textiles 55.4 75.8 100.0 168.2 193Clothing 56.5 74,2 100.0 152.3 IHLeather 59.9 69.2 100.0 185.0 195Footrear 'B.8 77.2 100.0 166.7 196Wood 42.8 72.3 100.0 150.9 197Furniture 48.8 75.0 100.0 U5.8 198Paper 49.6 74.1 100.0 166.3 199Printing 49.6 74.1 100.0 166.3 200Industrial Chelicals 49.1 73.5 100.0 157.3 201Oth Chelicals(OC) 49.1 73.5 100.0 157.3 202Petroleul &Coal 40.8 81.2 100.0 119.5 203Rubber 54.1 7U 100.0 137.8 m
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Plastic 48.6 73.4 100.0 156.5 20
Pottery 44,4 68.2 100.0 154.8 20
Glass H.4 68.2 100.0 154.8 20
Other Hon-Ietal Min 44.4 68.2 100.0 154.8 20
Basic iron 46,9 71.3 100.0 154.0 20
Basic non-ferrous 48.1 67.6 100.0 147.8 21
Metal Products 46,9 73.3 100.0 164,4 21
Machinery 49,4 71.9 100.0 155.6 21
Electrical lachinery 5Ll 73.8 100.0 152.1 21
Kotor vehicle8 47.0 68.0 100.0 195.8 21
Transport equiplent 47.0 68.0 100.0 195.8 21
Professional 48.6 73.4 100.0 156.5 21
Other lanufacturing 48.6 73.4 100.0 156.5 21

n
21

STEP 1. Estilate calendar and financial year 2eal Het Output 22
U8e revised data publi8hed in SHi P3001 of 28 June 1993. 22

22
i) Estilate Real Het Output u8ing PPI in Table A2-6.S1 (1984/85=100) 22

a8 deflator 22
22

TABLE A2-7. Sli 1978/79 1981/82 1984185 1987/88 22
FOOD 2933.5 3164.9 3587.5 3795.0 22
BEVERAGES 536.3 803.9 891.8 mu 22
TOBACCO 122.7 73.1 211.2 198.4 22'
TExrILES 1023.8 mu 1169.3 mu 231
CLOTHIBG 588.6 90U 915.2 885.2 23
LEATHEi 81.0 111.4 115.2 117.3 23.
FOOTWEAR 258.2 326.3 309.1 323.7 23:
WOOD W.7 571.5 575.9 646,4 231
FUUITUiE 276.8 W.O m.o 498.5 23!
PAPER 833.5 1130.3 1311.8 1418.4 231
PRIBTIBG 836.1 1068.5 1191. 7 1099.5 23i
IHDUST2IAL CHEMICALS 1205.6 1422.6 1469.3 1455.6 m
OrB CHEKICALS(Pet) 2395.5 2457.5 4956.9 4999.5 m
OTH CHEMICALS(OC) 1984. 7 2709.5 4956,9 3795.9 240
RUBm 369.5 525.7 W.O 534,4 2H
PLASTIC 379.3 546.5 653.4 862.8 242POTTERY 40.7 76.6 63.0 66.7 243
GLASS 211.6 317.4 270.0 339.8 m
OTHER HOI-M MII PiOD 1011.0 1231.4 126U 1146.9 245BASIC IiOB , STEEL 2501.2 2705.8 2391.2 2276.6 WBASIC HOB-FEiR MET 593.0 698.7 754.7 731.5 mMETAL PRODUCTS 2127.3 2880.0 2506.9 2142.8 2UKACHIBERY 1568.4 mu 1880.5 1709.6 249ELECT2ICAL MACHIHERY 1160.1 1551.6 1502.4 1553.8 250MOTOR VEHICLES 1189.5 1963.6 1515.0 1361.9 251T2AISPORT EQUIPMEIT m.9 m.3 432.7 384,4 252PROFESSIOIAL 53.2 86.8 136.6 201.4 253OTHER MABUF PROD 238.1 280.8 328.2 406.9 254TOTAL (Petl 23430.0 29519.7 3129U 31627.0 255l:qtpo/l:qopo 74,9 94,3 100.0 lOLl 256Set 1978/79=100 100.0 126.0 133.6 135.0 257TOTAL (OC) 23019.2 29771.7 31296.5 30423.5 258l:qtpo/l:qopo 73,6 95.1 100.0 97.2 259Set 1978179=100 100.0 129.3 136.0 132.2 260
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26
ii) Check differences between Real Het Output (SUI of COlponents) 26

and Real Set Output (Totall. 26
Deflate current price net output estilates in Table A2-6.D9 26
by aggregate PP Is frol CSS letter of 3 July 1992. The 1987/88 26
figure is frol Y1988.W!1 26

26
TABLE A2-7.Slii 1978179 1981/82 19W85 1987/88 26

~5.2 68.2 92.7 US.3 26
Kake 1984/85=100 48.7 73.5 100.0 156.8 27
Het Output (tqtptl 11237.9 21717.9 31296.5 47783.1 27
tqtpo 23068.1 19541.4 31296.5 30418.3 27
~qtpo/~qopo 73.7 9404 100.0 97.4 27
Set 1978179=100 100.0 128.1 135.7 132.1 27,

27
Largest differences between Real let Output (SUI of COlponentsl and 27
Real let Output (Total I occur where Petroleul PPI is used. 27
2.1 percentage points In 1981/82, 2.4 in 1984/85 and 2.9 in 1987/88. 27:

27
iii) Convert Real Het Output values to Index Fori and'subtract 281

Real Gross Output in Table A2-6.S2 for the year 198~/85 only frol Real 28:
let Output. For this exercise, 1978/79 lust be used as base year. 28:

28:
iealGrossDiff:- let 28 1

TABLE A2-7.S1iii Real let Ou tput Output - Gross 28'
1978/79 1981/82 1984185 1987/88 1984185 19W85 281

FOOD 100.0 107.9 122.3 129,4 11U 604 28:
BEVERAGES 100.0 14909 166.3 230.2 185.8 -19.5 281
TOBACCO 100.0 59,5 172.1 161.7 159.1 13.0 28~
TEXTILES 100.0 126.5 114.1 120.7 110.3 3.9 291
CLOTHUG 100.0 153.6 155.5 150.4 138.1 17.4 29l
LEATHER 100.0 137.5 142.2 W.8 138.5 3.7 292
FOOTWEAR 100.0 12604 119.7 125,4 111.3 U 293
WOOD 100.0 127.1 128.1 143.7 121.7 604 294
FUUITUiE 100.0 161.1 161.8 180.1 159,4 2.~ m
PAPER 100.0 135.6 157.4 17U 148.7 8.7 Z96
PRIITISG 100.0 127.8 142.5 131.5 142.4 0.1 297
IHDUSTRIAL CHEKICALS 100.0 118.0 121.9 120.7 11404 7.5 298
OTH CHEKICALS(Petl 100.0 102.6 206.9 208.7 130.5 7604 299
OTH CHEKICALS(OC) 100.0 136.5 m.8 191.3 157.6 92.2 300
RUBBER 100.0 142.3 120.2 W.6 11604 3.7 301
PLASTIC 100.0 144.1 172.3 227.5 160.3 12.0 302
POTTERY 100.0 18U 154,9 164.0 152.2 2.7 303
GLASS 100.0 150.0 127.6 160.6 124,9 2.7 304
OTHER SOS-M MIS PROD 100.0 121.8 125.1 11304 116.3 8.8 305BASIC IROI , STEEL 100.0 108.2 95.6 91.0 95.8 -0.2 306
BASIC BOS-FERR MET 100.0 117.8 127.3 123.3 119.2 8.1 307
KETAL PRODUCTS 100.0 135,4 117.8 10D.7 110.7 7.2 308KACHIlEU 100.0 155.8 119.9 109.0 11U 1.5 309ELECTRICAL KACHIBERY 100.0 133.7 129,5 133.9 128.0 1.5 310KOTOR VEHICLES 100.0 165.1 127.4 11U 123.0 4,3 311TRASSPOiT EQUIPMEHT 100.0 97.6 97.0 86.2 71.7 25.3 312PROFESS IORAL 100.0 163.1 256.8 378.5 225.4 31.4 313OTHER MABUF PROD . 100.0 117.9 137.9 170,9 99,4 38.5 314

315
316
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iv and vI Estilate aggregate 'pseudo' PVKPs by adding up ,eighted sub-seetoral 'pseudo' PVKPs 31
obtained frol Steps 1.i and 1.iii above. !qtpo/qopo t qt/tqtl 311

31'
ivl 1978/79 ,eights 321

32
TABLE A2-7. Sliv 32:

1978/79 1981/82 19W85 1987/88 32:
FOOD 11.6 12.6 1U 15.1 32,
BEVEiAGES 2.8 U U 6.5 32!
TOBACCO 0.6 U 1.0 1.0 321
TEXTILES 5.0 6.4 5.8 6.1 32;
CLOTHIBG 3.0 U U U 321
LEATBER D.4 0.6 0.6 0.6 32!
FOOMAR 1.1 1.4 1.3 1.4 331
WOOD 1.7 2.2 2.2 2.5 331
FUUrrURE 1.2 1.9 1.9 2.2 33;
PAPEi 3.7 5.0 5.8 6.3 33:
PRIITIIG 3.7 U 5.3 U 33~

IBDUSTRIAL CBEMICALS 5.3 6.2 U 6.4 33!
OTH CBEMICALSIPetl 8.7 8.9 17.9 18.1 331
OTH CBEKICALSIOC) 8.7 11.8 21.6 16.6 33l
RUBBER 1.8 2.5 2.1 2.6 331
PLASTIC 1.8 2.6 3.1 U 33\
POTTERY 0.2 0.3 0.2 0.3 W
GLASS 0.8 1.3 1.1 1.3 W
OTHER BOI-M MII PROD to U 5.0 4.5 34:
BASIC IROI • STEEL 10.4 11.3 10.0 90S 34:
BASIC 101-FERR MET 2.5 3.0 3.2 3.1 W
METAL PRODUCTS 8.9 12.0 10.5 8.9 HI
KACBIlEU 6.9 10.8 8.3 7.5 HI
ELECTIICAL MACBIIEIY 5.3 7.1 6.8 7.1 W
KOTOR VEHICLES 5.0 8.2 6.3 5.7 341
TIAISPOIT EQUIPKEIT 1.9 1.8 1.8 1.6 W
PiOFESSIOBAL 0.3 0.5 0.8 1.2 350
OTBER KAIUF PROD 1.4 1.7 2.0 2.4 351
Total (Petl 100.0 126.9 133.1 135.2 352
Total lOCI 100.0 129.8 136.8 133.7 353

m
vI 1984/85 ,eights. 355

m
TABLE A2-7.Sh l57

1978/79 1981182 19W85 1987/88 358
FOOD 9.4 10.1 11.5 12.1 m
BEVERAGES 1.7 2.6 2.8 3.9 360
TOBACCO U 0.2 0.7 0.6 361TEXTILES 3.3 U 3.7 3.9 362CLOTHIIG 1.9 2.9 2.9 2.8 363LEATBER 0.3 D.4 U 0.4 364FOOTWEAR 0.8 1.0 1.0 1.0 365WOOD 1.4 1.8 1.8 2.1 366FURllTURE 0.9 1.4 1.4 1.6 367PAPER 2.7 3.6 U U 368PUBrIlG 2.7 U 3.8 3.5 369INDUSTRIAL CBEMICALS 3.9 U U U 370OTB CBEMICALSlPetl 7.7 7.9 15.8 16.0 37lOTB CBEMICALSIOCI 6.3 8.7 15.8 12.1 372
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RUBBER 1.2 1.7 U 1.7 3
PLASTIC 1.2 1.7 2.1 2.8 3
POrTERY 0.1 0.2 0.2 0.2 3
GLASS 0.7 1.0 0.9 1.1 3
OTHER BOB-M MII PROD 3.2 3.9 to 3.7 3
BASIC IROB , STEEL 8.0 8.6 7.6 U 3
BASIC BOI-FERR MET l.9 2.2 2.4 2.3 3
METAL PRODUCTS 6.8 9.2 8.0 6.8 3:
MACHIIEiY 5.0 7.8 6.0 5.5 3
ELECTRICAL MACHIBERY 3.7 5.0 U 5.0 3,
MOTOR VEHICLES 3.8 6.3 U U 31
TiAISPORT EQUIPMEBT U U U 1.2 31
PROFESSIOIAL 0.2 0.3 U 0.6 31
OTHER MAIUF PROD 0.8 0.9 1.0 1.3 31
Total (Petl 7409 9U 100.0 101.1 ]1
Set 1978179=100 100.0 126.0 133.6 135.0 31
Total lOCI 73.6 95.1 100.0 97.2 31
Set 1978179=100 100.0 129.3 136.0 132.2 ],

31

viI Estilate calendar year output index frol Table AZ-6.S1iv I1978/79-,eiqhtedl results 31

usinq ratios derived frol the benchJarked results in Table A2-6.S14i(bj 31

31

TABLE A2-7.Slvi 3!
1979 1982 1985 1988 31

FOOD 12.3 12.7 lU 15.3 31

BEVERAGES 2.9 U U 6.7 31

TOBACCO 0.6 U 1.0 1.0 3'
TEXTILES 5.2 6.0 5.8 6.2 41
CLOTHIBG 3.1 U U U 41
LEATHER 0.5 0.6 0.6 0.7 41
FOOTWEAR 1.1 1.3 1.3 1.6 H
WOOD l.9 2.2 2.1 2.5 U
FURlITURE 1.3 2.0 l.9 2.3 U
PAPER 3.9 U 5.6 6.7 40
PRISfIHG 3.8 U U 5.0 40
IIDUSTRIAL CHEMICALS 5.3 5.8 6.J U 40
OTH CHEMICALSlPetl 8.6 8.8 17.0 19.3 40
OTH CHEMICALSlOCI 8.6 11.7 ZO.6 17.7 H
RUBBER 1.8 U 2.1 2.8 HPLASTIC 2.0 2.6 U U HPOTTERY 0.2 0.2 0.2 0.3 41GLASS 0.9 1.2 1.0 1.3 41
OTHER HOB-M MII PROD 4.3 U U 4.9 HBASIC rROB , STEEL 11.3 10.2 10.5 U HBASIC BOB-FERR MET 2.8 2.9 3.1 3.3 HMETAL PRODUCTS 8.7 11.6 10.3 9.2 41:MA CH IHERY 7.7 10.7 7.5 7.9 41'ELECTRICAL MACHIBERY 5.5 U U 7.5 421MOTOR VEHICLES U 7.5 5.5 6.1 4ZiTRAISPOaT EQUIPMEIT l.9 1.7 1.7 1.7 4Z;PROFESSIOHAL 0.3 0.5 0.8 1.2 42:OTHER MAYUr PROD U 1.5 l.9 U WTotal (Pet I 104.0 122.7 128.8 140.2 WSet 1979=100 100.0 118.0 123.8 13U WTotal (OC) IOU 125.6 132.3 138.6 WSet 1979=100 100.0 120.8 127.2 133.3 m
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4:
vii) Estilate calendar year output indices frol Table A2-6.S1v (1984/85-Ieighted) results 4:

using ratios derived frol the bench.arked results in Table A2-6.S14i(bl 4:
t

TABLE A2-7.S1vii 4:
1979 1982 1985 1988 4:

FOOD 9.9 10.3 11.5 12.3 4:
BEVERAGES 1.8 2.6 2.8 U 4:
TOBACCO U 0.2 0.7 0.6 4:
TEXfILES 3.4 3.9 3.8 U 4l
CLOfHIHG 2.0 2.8 2.7 2.8 4l
LEATHER 0.3 0.4 o.J 0.4 44
FOOTWEAR 0.8 1.0 1.0 1.1 44
WOOD 1.6 1.9 1.8 2.1 44
FUUITURE 1.0 1.5 l.4 1.7 H
PAPER 2.8 3.5 401 4.1 H
PiIlTIBG 2.8 3.5 3.5 3.6 H
IBDUSTRIAL CHEMICALS 3.9 U U U H
OTH CHEMICALS/Pet) 7.6 7.7 15.0 17.1 U
OTH CHEMICALS(OCI 6.3 8.5 15.0 13.0 U
RUBBER 1.2 1.6 l.4 1.8 H
PLASTIC 1.3 1.7 2.3 2.9 45
POTTERY 0.1 0.2 0.2 0.2 45
GLASS 0.7 1.0 0.8 1.1 45
OTHER IOI-M MII PROD 3.4 3.7 3.8 U 45
BASIC IROI , STEEL 8.6 7.8 8.0 7.2 45
BASIC 101-FEiR KIT 2.1 2.2 2.3 2.5 45
METAL PRODUCTS 6.6 8.9 7.9 7.0 45
KACHIBEU 5.6 7.8 5.5 5.7 45
ELECTRICAL KACHIIERY 3.9 4.1 4.5 5.2 45
MOTOR VEHICLES 3.6 5.8 U U 45
TRAISPORT EQUIPMEIT l.4 1.3 1.3 1.3 46
PROFESSIOIAL 0.2 0.3 0.4 0.7 46
OTHER MAIUF PROD 0.7 0.8 1.0 1.3 40
Total IPet) 77 .8 91.3 96.7 lOt 9 40
Make 1979=100 100.0 117.3 124.3 134.1 HI
Total (OCI 76.5 92.1 96.7 10o.a H!
Make 1979=100 100.0 12o.J 126.4 131.7 HI

40:
HI

STEP 2 Exaline the ilpact on these results of the publication of the f6i
P3041.3, 12 lovelber 1993 estilates. 471

47iil Estilate the value of net output in current prices 47:
47:TABLE A2-7.S2i 1978/79 1981182 1984185 1987/88 HiFood 1307.0 2365.1 3586.6 5863.0 47!Beverage 315.8 592.9 891.9 1758.4 HITobacco 67.4 54,3 209.7 267.6 mTextiles 567.5 981.6 1170.5 2078.6 mClothing 332.6 671.1 913,9 1347.5 mLeather 48.3 78.2 115.8 215.0 noFootlear 125.9 251.9 309.8 539.9 mWood 192.2 412.6 575.9 974.8 mFurniture 134,9 334.5 447.5 726.3 483Paper 413.6 W.8 1311.3 2355.7 m
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Printinq UU 199.2 119U 183o.t 4:
Industrial Chelicals 591.1 1046.8 1467.8 2288.8 4:
Oth Chelicals(OCI 582.1 1203.2 1621.2 2967.3 41
Petroleul i Coal 392.2 788.4 3336.2 3005.6 4:
Rubber 200.0 404.0 W.4 735.9 41
Plastic 205.7 421.3 654.1 1189.8 4'
Pottery 18.0 52.1 62.6 105.1 4'
Glass 94.4 217.2 269.1 525.6 4'
Other Bon-Ietal Min 449.5 840.5 1264. 4 1772.8 4'
Basic iron 1173.2 1928.5 2391.1 3507.3 4'
Basic non-ferrous 285,4 471.3 754,2 1079.9 4'Hetal Products 996.8 2111.0 2506.8 3521.6 4'Machinery 775.4 1759.1 1880.9 2661.5 . 4\
Electrical lachinery 592.2 1144.5 1502.2 2365.3 4'Motor vehicles 558.5 1335.6 mu 2666.3 4'!ransport equiplent 209.0 295,4 431.9 755.0 51
Professional 36.0 73.8 137.7 22406 51
Other lanufacturinq 159.6 241.1 328.6 449.2 51

11239.0 21720.0 31293.3 47778.4 51
Check aqainst total net output estilates frol Table A2-6,D9 51
TOTAL 11237.9 21717.9 31296.5 47783.1 51

51
51

ii) Estilate value of real net output 51
51

TABU A2-7.S2ii 1978/79 1981/82 1984/85 1987/88 51
Food 2932.3 3165.0 3586,6 3793.8 51
Beveraqe 536.7 803.8 891.9 1233.3 51
!obacco 122.7 74.2 209.7 199.8 51
!extiles 102406 1294.5 1170.5 1235.5 51Clothinq 588.7 904.0 913,9 885.0 5]
Leather 80.6 112.9 115.~ 116,3 51Footrear 257.9 326.2 309.8 324.0 51Wood 449.3 570.5 575.9 646.0 51Furniture 276,5 445.8 441.5 m.o 51Paper 833.7 1130.9 1311.3 1HU 52Prilltinq 835.9 1069.8 mu 1100,8 52Industrial Chelicals 120405 1423.6 1467.8 USU 52Oth Chelicals{OCj 1186.2 1636.2 1621.2 1886.0 52Petroleul i Coal 961.7 970.8 3336,2 2515.0 52Rubber 369.6 524.9 H4.4 534.0 52Plastic 423,4 514.0 m.l 760.3 52Pottery 40.5 76,4 62.6 67.9 52Glass 212.5 318.4 269.1 339.6 52Other Bon-Ietal Hin 1012.0 1232.3 1264.4 lUS.5 52Basic iron 2502.5 2705.0 2391.1 2276.9 53Basic non-ferrous 593.8 697,3 754.2 730,5 53Hetal Products 2126.7 2880.2 2506.8 2142.3 53Machinery 1568.8 2445.7 1880,9 1710.3 53Electrical lachinery 115904 1551.2 1502.2 155406 53,Hotor vehicles 1189.2 196U 1514.7 1361.5 53!ransport equiplent 445.1 43404 431.9 385,5 531Professional 74.0 10D.6 137.7 143.5 53,Other lanufacturinq 328,5 328.4 328.6 287.0 53123337.3 29761.3 31293.3 30744.7 53 '

541
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iiil Coniert to index fori 54
54

TABLE A2-7.S2iii 1978/79 1981/82 1984185 1987/88 54
Food 100.0 107.9 122.3 129,4 54
Beverage 100.0 W.8 166.2 229,8 54
Tobacco 100.0 60.5 170.9 162.9 54
Textiles 100.0 126.3 11U 120.6 54
Clothing 100.0 153.6 155.2 150.3 54
Leather 100.0 HO.l W.6 14U 54
Footlear 100.0 126.5 120.1 125.6 55
Wood 100.0 127.0 128.2 W.8 55
Furniture 100.0 161.2 161.9 180.1 55
Paper 100.0 135.7 157.3 170.0 55
Printing 100.0 128.0 a2.6 131.7 55
Industrial Chelicals- 100.0 118.2 121.9 120.8 55
Oth Chelicals(OCI 100.0 137.9 136.7 159.0 55
Petroleul • Coal 100.0 100.9 346.9 261. 5 55
Rubber 100.0 142.0 120.2 LU.5 55
Plastic 100.0 135.6 154.5 179,6 55
Pottery . 100.0 188.8 154,6 167,.8 56
Glass 100.0 W.8 126.6 159,8 56
Other Bon-letal Min 100.0 121.8 12409 113.2 56
Basic iron 100.0 108.1 95.5 91.0 56
Basic non-ferrous 100.0 m.4 127.0 123.0 56
Metal Products 100.0 13U 117.9 100.7 56
Machinery 100.0 155.9 11U 109.0 56
Electrical lachinery 100.0 133.8 129,6 m.l 56
Motor iehicles 100.0 165.2 127.4 11405 56
Transport equiplent 100.0 97.6 97.0 86.6 56
'Professional 100.0 135.9 186.0 193.8 57
Other lanufacturing 100.0 100.0 100.0 87.4 57

57
57,

iv) Rebase and lint in the sale lanner as SIA (1992) Table XVI.l 57,
571

Gross outputs - nel data P85088 571
1978/79 1981182 1984/85 1987/88 57~

TABLE A2-7.S2ivlal P78 078 V78 P82 082 V82 P84 084 VU P87 087 V87 571
Food 44,6 99,9 mu 74.7 104,6 7815.6 100.0 115.8 11576.3 15405 115.4 17835.4 57 1

Beverage 58.8 15.4 908.2 73.8 22.9 1690.3 100.0 28.7 2867.5 a2.6 33.3 4148.6 581
Tobacco 55.0 3.4 188.4 73.2 4.4 319,6 100.0 5.5 545.2 13U 5.5 730.7 58!
Textiles 55.4 27.2 1505.1 75.8 33.4 mu 100.0 30.0 2998.4 168.2 29.4 4940.0 58:
Clothing 56.5 14.0 791.2 74.2 20.6 1529,5 100.0 1U 1933.8 152.3 20.1 3064,9 58:
Leather 5U 2.4 145.4 69.2 3.2 21U 100.0 3.4 335.9 185.0 3.2 588.1 58~FOQtwear 48.8 5.8 283.4 77.2 6.8 521. 3 100.0 6.5 646.5 166.7 609 1153.7 58!Wood 42.8 10.1 430.8 72.3 12.1 876.3 - 100.0 12.3 1225.9 150.9 13.1 197D.2 581Furniture 48.8 5.7 279.5 75.0 9.1 686.0 100.0 9.1 913.7 145.8 11.2 1632.7 58iPaper 49.6 20.5 101609 74.7 24.8 1851.2 100.0 30.5 3047.5 166.3 34.0 5660.1 58SPrinting ~9,6 1U 707.2 74.7 18.3 1366.9 100.0 20.3 2030.4 166.3 19,8 3286,6 mIndustrial Chelicals 49 .1 37.0 1818.1 73.5 44.9 3304.4 100.0 42.4 4237.3 157.3 40.4 6363.6 590Oth Chelicals(OCI 49 .1 28.8 1413.2 73.5 35.1 2578.1 100.0 35.5 3551.2 157.3 40.4 6363.6 591Petroleul t Coal 40.8 39.7 1617.2 81.2 41.4 3360.7 100.0 61.8 6177.6 119,5 52.8 6313.7 592Rubber 54.1 7.8 420.6 77.0 10.0 769.0 100.0 U 90409 137,8 11.0 1521.8 593Plastic 48.6 10.0 m.7 73.4 13.0 953.7 100.0 1404 W8.5 156.5 17.9 2802.5 594Pottery 44.4 0.7 30.2 68.2 1.1 77.3 100.0 1.0 10U 154.8 1.0 152.1 595Glass 44.4 4.0 178.4 68.2 5.6 382.4 100.0 5.0 501.8 154.8 6.0 934.4 596
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Otber Hon-Ietal Min H.4 19,9 883.5 68.2 24.1 1&44,6 laO.O 23.1 2312.9 154.8 22.0 34lU 51
Basic iron 46.9 59.4 2782.8 71.3 64,9 4624.0 100.0 5&.8 5684.1 154.0 59.2 mu 51
Basic non-ferrous 48.1 15.8 759. & 67.6 18.7 12&3.& 100.0 18.8 1883.0 147.8 19.2 2833.1 5'
Metal Products 46.9 53.8 2522.0 73.3 67.7 4962.8 100.0 59.5 5953.9 16404 48.3 7938.0 61
Macbinery 49,4 35.0 1731.8 71.9 52.0 mu 100.0 41.5 4149.1 155,& 42.7 6638.8 61
Electrical lacbinery 51.1 27.4 1398.2 73.8 37.0 mu 100.0 35.0 3504.1 152.1 38.5 5851.5 61
Motor vebicles 47.0 40.8 1916.& 68.0 62.7 4265.5 100.0 50.2 5020.2 195.8 H.l 8641.8 &1
Transport equiplent 47.0 10.2 418.4 68.0 10.7 724.5 100.0 7.3 730.8 195.8 6.& 1287.4 61
Professional 48.6 U 78.& 73.4 2.1 157.7 100.0 2.& 264.8 156.5 3.0 476.0 &1
Otber lanufacturing 48.& ILl 54&.8 73.4 9.6 70&.5 100.0 8.1 812.5 15&.5 8.7 1355.2 6l

- 29768.9 . 55&51.9 - 75351.1 - 117&12.3 6l
Gross outputs are given on p36 of SHi P3041.3, 12 Rov 93. 6l
Het outputs estilated frol reigbts in 12 Hov 1993 P30041.3 il

1978/79 1981/82 1984/85 1987/88 61
TABLE A2-7.S2ivlbl P78 078 V78 P82 082 V82 P84 084 VU P87 087 V87 61
Food H.6 29,) 1307.0 74,7 31.7 2365.1 100.0 35.9 3586.6 154.5 37.9 5863.0 61
Beverage 58.8 5.4 315.8 73.8 8.0 592.9 100.0 8.9 891.9 142.6 12.3 1758.4 61
Tobacco 55.0 1.2 &7.4 73.2 0.7 54,3 100.0 2.1 209.7 133.9 2.0 267.6 &1
Textiles 55.4 10.2 567.5 75.8 12.9 981.6 100.0 11.7 1170.5 168.2 11.4 2078.6 61
Clotbing 5&.5 5.9 332.6 7U 9.0 671.1 100.0 9.1 913.9 152.3 8.9 ,mu 61
Leatber 59,9 0.8 48.3 &9.2 1.1 78.2 100.0 1.2 115.8 185.0 1.2 , 215.0 61
Footrear 48.8 2.& 125.9 77.2 3.3 251.9 100.0 3.1 30U 166.7 3.2 53909 61
Wood 42.8 U 192.2 72.3 . 5.7 412.& 100.0 5.8 575.9 150.9 &.5 974,8 61
Furniture 48.8 2.8 134,9 75.0 4.5 334.5 100.0 4.5 447.5 US.8 5.0 726.3 6;
Paper 49.6 8.3 413.6 74.1 11.3 844,8 100.0 13.1 1311.3 166.3 lU 2355.7 6;
Printing 49.6 8.4 H4,7 74,7 10.7 799.2 100.0 11.9 1192,4 166.3 11.0 1830.1 6;
Industrial Cbelicals 49.1 12.0 591.1 73.5 lU 104&.8 100.0 14.1 1467.8 157.3 lU 2288.8 6i
Otb Chelica1sl0CI 49.1 11.9 582.1 73.5 16.4 1203.2 100.0 16.2 1621.2 157.3 18.9 2967.3 6;
Petroleul , Coal 40.8 9,6 392.2 81.2 9.7 788.4 100.0 33,4 3336.2 119.5 25.2 3005,& 6J
Rubber 54.1 3.7 200.0 77.0 5.2 404.0 100.0 404 HU 137 .8 5.3 735.9 6J
Plastic 48.6 4..2 205.7 73,4 5.7 421.3 100.0 6.5 654.1 156.5 7.6 1189.8 6J
Pottery 4404 U 18.0 68.2 0.8 52.1 100.0 0.6 62.6 154.8 0.7 105.1 62Glass 4404 2.1 9404 68.2 3.2 217.2 100.0 2.7 269.1 154:8 3.4 525.6 62Otber Hon-Ietal Nin H.4 10.1 449.5 68.2 12.3 840.5 100.0 12.6 126404 154.8 11.5 1772.8 63Basic iron 46.9 25.0 1173.2 71.3 27.1 1928.5 100.0 23.9 2391.1 154.0 22.8 3507.3 63Basic non-ferrous 48.1 5.9 285.4 67.6 7.0 471.3 100.0 7.5 754.2 147.8 7.3 1079,9 63Metal Products 46.9 21.3 996.8 73.3 28.8 Zll1.O 100.0 25.1 250&.8 164.4 21.4 3521.6 63Macbinery 49,4 15.7 77U 71.9 24.5 1759.1 100.0 18.8 1880.9 155.6 17.1 2661.5 63Electricallacbinery 51.1 11.6 592.2 73.8 15.5 1144.5 100.0 15.0 1502.2 152.1 15.5 2365.3 63Motor vehiclea 47 .0 11.9 558.5 68.0 19,6 1335.6 100.0 15.1 1514.7 195.8 13.6 2666.3 63Transport equiplent 47 .0 4.5 209.0 68.0 4,3 295.4 100.0 4,3 431.9 195.8 3.9 755.0 63Professional 48.6 0.7 36.0 73,4 1.0 73.8 100.0 1.4 137.7 156.5 1.4 22U 63Otber lanufacturing 48.6 3.3 159,6 73,4 3.3 241.1 100.0 3.3 328.6 156.5 2.9 H9.2 63- 11239.0 - 21720.0 - 31293.3 47778.4 64vi Extract volules frol tbese estilates 64TABLE A2-7.S1vlal Gross output TABLE A2-7.S2vlb) Bet output 641978/79 1981182 1984/85 1987/88 1978/79 1981182 1984/85 1987/88 HFood 99.9 10U 115.8 11U Food 29,) 31.7 35.9 37.9 64 1Beverage 1U 22.9 28.7 33.3 Beverage 5.4 8.0 8.9 12.3 641
Tobacco 3.4 404 5.5 5.5 Tobacco 1.2 0.7 2.1 2.0 64iTextiles 27.2 33.4 30.0 29,4 Textiles 10.2 12.9 11.7 12,4 64:Clotbing 14.0 20.6 19,) 20.1 Clothing 5.9 9.0 9.1 8.9 641Leatber 2,4 3.2 3,4 3.2 Leather 0.8 1.1 1.2 1.2 64'Footrear 5.8 &.8 6.5 6.9 Footrear 2.6 3.3 3.1 3.2 65(Wood 10.1 12.1 12.3 13.1 Wood U 5.7 5.8 6.5 651Furniture 5.7 9.1 9.1 11.2 Furniture 2.8 U 4.5 5.0 65;
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Paper 20.5 24.8 30.5 34.0 Paper 8.3 11.3 13.1 1402 6!
Printing lU 18.3 20.3 19.8 Printing 8.4 ID.7 11.9 11.0 6!
Industrial Chelicals 37.0 4409 42,4 40.4 Industria 12.0 1402 14.1 1U 6!
Oth Chelicals(OCl 28.8 35.1 35.5 4D.4 Oth Cheli 11.9 16.4 16.2 18.9 6!
Petroleul &Coal 39.1 41.4 61.8 52.8 Petroleul 9.6 9.1 33.4 25.2 6!
Rubber 7.8 10.0 9.0 11.0 Rubber 3.7 5.2 U 5.3 6!
Plastic 10.0 13.0 lU 17.9 Plastic 402 5.7 6.5 7.6 6!
Pottery 0.7 l.l 1.0 1.0 Pottery 0.4 0.8 D.6 0.7 61
Glass to 5.6 5.0 6.0 Glass 2.1 3.2 2.7 3.4 61
Other Hon-Ietal Min 19.9 24.1 23.1 22.0 Other Ron 10.1 12.3 12.6 11.5 61
Basic iron 59,4 6409 56.8 5902 Basic iro 25.0 27.1 23.9 22.8 bE
Basic non-ferrous 15.8 18.7 18.8 1902 Basic non 5.9 7.0 7.5 7.3 66
Metal Products 53.8 67.7 59.5 48.3 Metal Pro 21.3 2a.8 25.1 21.4 bE
Machinery 35.0 52.0 41.5 42.7 Machinery 15.7 24.5 18.8 17.1 66
Electrical lachinery 27.4 37.0 35.0 38.5 Electrica 11.6 15.5 15.0 15.5 66
Motor vehicles 40.8 62.7 50.2 H.l Motor veh 11.9 19,6 15.1 13.6 66
Transport equiplent 10.2 10.7 7.3 6.6 Transport U 4.3 U 3.9 66
Professional 1.6 2.1 2.6 3.0 Professio 0.7 1.0 l.4 l.4 67
Other lanufacturing 11.3 9,6 8.1 8.7 Other aan 3.3 3.3 3.3 2.9 67

67
vi) Convert to 1987/79=100 67
TABLE A2-7.S2vilal Gross output TABLE A2-7.S2vilbllet output 67

1978/79 1981182 1984185 1987/88 1978/79 1981/82 1984185 1987/88 67
Food 100.0 IOU 115.9 ll5.6 Food 100.0 107.9 122.3 129,4 67
Beverage 100.0 148.4 185.8 215.8 Beverage 100.0 W.8 166.2 229.8 67
Tobacco 100.0 127.4 159.l 159.2 Tobacco 100.0 60.5 170.9 162.9 67
Textiles 100.0 122.8 llO.3 108.1 Textiles 100.0 126.3 114.2 120.6 67
Clothing 100.0 W.l 138.1 143.8 Clothing 100.0 153.6 155.2 150.3 68
Leather 100.0 131.0 138.5 m.l Leather 100.0 .140.1 143.6 144.2 68
Footwear 100.0 116.2 111.3 11902 Footlear 100.0 126.5 120.1 125.6 68
Wood 100.0 120.3 121.7 129,6 Wood 100.0 127.0 128.2 143.8 68
Furniture 100.0 159,6 159,4 19504 Furniture 100.0 161.2 161.9 180.1 68
Paper 100.0 120.9 148.7 166.1 Paper 100.0 135.7 157.3 170.0 68'
Printing 100.0 128.3 14204 138.7 Printing 100.0 128.0 142.6 131.7 681
Industrial Chelicals 100.0 121.3 114.4 109.2 Industria 100.0 118.2 121.9 120.8 68·
Oth Chelicals(OC) 100.0 121.8 123.3 140.5 Oth Cheli 100.0 137.9 136.7 159.0 681
Petroleul &Coal 100.0 IOU 155.8 133.2 Petroleua 100.0 10D.9 346.9 261.5 68~
Rubber 100.0 128.6 116.4 142.1 Rubber 100.0 142.0 120.2 UU 691
Plastic 100.0 129.9 143.8 179.l Plastic 100.0 135.6 15U 179.6 691Pottery 100.0 167.0 152.2 1H.8 Pottery 100.0 188.8 15406 167.8 69;
Glass 100.0 139.6 12409 150.3 Glass 100.0 W.8 126.6 159.8 69;
Other Hon-Ietal Min 100.0 121.2 116.3 llO.8 Other Ion 100.0 121.8 124. 9 113.2 69~Basic iron 100.0 IOU 95.8 99.7 Basic iro 100.0 108.1 95.5 91.0 69!Basic non-ferrous 100.0 ll8.3 11902 121.3 Basic non 100.0 117.4 127.0 123.0 69!Metal Products 100.0 125.8 110.7 89.7 Metal Pro 100.0 13504 117.9 100.7 691Machinery 100.0 US.4 118.4 121.8 Ilachinery 100.0 155.9 119.9 109.0 698Electrical lachinery 100.0 135.2 128.0 140.7 Electrica 100.0 133.8 129,6 134.1 699Motor vehicles 100.0 153.7 123.0 108.1 Hotor veh 100.0 165.2 127.4 llU 700Transport equiplent 100.0 10406 71.7 64.5 Transport 100.0 97.6 97.0 86.6 701Professional 100.0 132.8 163.6 188.0 Professio 100.0 135.9 186.0 193.8 702Other lanufacturinq 100.0 85.5 72.2 76.9 Other un 100.0 100.0 100.0 87.4 703

vii) Check differences betleen real gross and real net output 704
705

TABLE A2-7.S2viilal 7061978/79 1981182 1984185 1987/88 707Food 0.0 -3.2 -6.4 -13.8 708
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Beverage 0.0 -1.3 19.6 -lU 71
Tobacco 0.0 66.9 -11.9 -3.7 7:
Textiles 0.0 -3.5 -].9 -12.5 7:
Clothing 0.0 -604 -17.1 -6.6 7:
Leather 0.0 -9.1 -5.2 -13.1 7:
Footlear 0.0 -10.2 -8.8 -604 7,
Wood 0.0 -6.7 -6.5 -14.1 7!
Furniture 0.0 -1.7 -204 15.2 71
Paper 0.0 -lU -8.6 -].9 71
Printing 0.0 0.4 -0.2 7.0 7l
rndustrial Chelicals 0.0 3.1 -7.5 -11.6 71
Oth Chelicals(OCI 0.0 -16.2 -13.3 -18.5 7i
Petroleul « Coal 0.0 3.4 -191.1 -128.3 7j
Rubber 0.0 -13.4 -3.8 -2.4 7:
Plastic 0.0 -5.6 -10.6 -0.5 7:
Pottery 0.0 -21.8 -2.5 -23, 0 71
G1US 0.0 -10.3 -1.7 -9,5 7i
Other Bon-Ietal Min 0.0 -0.5 -8.7 -2.4 7;
Basic iron 0.0 1.2 0.2 8.7 7:
Basic non-ferrous 0.0 0.9 -7.9 -1.7 7i
Metal Products 0.0 -9.6 -7.2 -11.0 71
Machinery 0.0 -7.5 -1.5 12.7 7~
Electrical lachinery 0.0 1.4 -1.6 6.6 7:
Motor vehicles 0.0 -11.5 -4.4 -604 7:
Transport equiplent 0.0 7.0 -25.3 -22.1 7:
Professional 0.0 -3.1 -22.4 -5.9 7:
Other lanufacturing 0.0 -1405 -27.9 -10.4 7:

n
Test for influence of changing net to gross output ratios 7'J
Bet output frol TA2-7.S2i and gross frol A2-6.n9 71

7l
TABLE A2-7.S2viilbl 1978179 1981182 1984185 1987/88 74Food 29.4 30.3 31.0 32.9 74Beverage 3U 35.1 31.1 37.0 74Tobacco 35.8 17.0 38.5 36.6 74Textiles 37.7 38.8 39.0 42.1 74Clothing 42.0 43.9 47.3 H.O 74Leather 33.2 35.5 3405 36.6 74Footwear H.4 48.3 47.9 46.8 74Wood 44,6 H.l H.G 49.5 74Furniture 48.3 48.8 49.0 44.5 74Paper 40.7 45.6 43.0 41.6 75Printing 58.6 58.5 58.7 55.7 75rndustrial Chelicals 32.5 31.7 34.6 36.0 75:Otller Chelicals 41.2 46.7 45.7 46.6 75:Petroleul and Coal 24,3 23.5 5U 47.6 75,Rubber 47.6 52.5 49.1 48.4 75!Plastic 42.3 44,2 45.5 42.5 751Pottery 59.6 67.4 60.6 69.1 75;Glus 52.9 56.8 53.6 56.3 751Other lon-Ietal Kin 50.9 51.1 54.7 52.0 mBasic iron 42.2 41.7 42 .1 38.5 76(Basic non-ferrous 37.6 37.3 40.1 38.1 761Ketal Products 39.5 42.5 42.1 H.4 761Machinery H.8 47 .0 45.3 40.1 761Electrical lachinery 42.4 41.9 42.9 40.4 764
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Use linking technique frol 1993 SI!.

viii) Estilate aggregate PVKPa using 'real' net output values
frol TABLE A2-7.S2ivlbl above.

Gro,th frol 1978/79 to 1981/82 using 1978/79 ,eights
Grorth frol 1981/82 to 1984/85 using 1981/82 ,eights
Gro'th frol 1984/85 to 1987/88 using 1984/85 ,eights

Change in let to gross output ratios in TABLE A2-7.S2viilbl
78/79 to 81/82 to 84/85 to

TABLE A2-7.S2viilcl 1981/82 1984/85 1987/88
Food -0.9 -0.7 -1.9
Beverage -0.3 to -5.9
Tobacco 18.8 -21.5 1.8
Textiles -1.1 -0.2 -3.0
Clothing -1.8 -U 3.3
Leather -2.3 1.1 -2.1
Footwear -3,9 U 1.1
Wood -2.5 0.1 -2.5
Furniture -0.5 -U U
Paper -5. ° 2.6 U
Printing 0.2 -0.3 3.0
Industrial Chelicals 0.8 -3.0 -1.3
Other Chelicals -5.5 1.0 -1.0
Petroleul and Coal 0.8 -30.5 6.4
Rubber -5.0 U 0.8
Plastic -1.8 -1.3 3.0
Pottery -7.8 6.8 -8.5
Glass -3.9 J.2 -2.6
Other lon-Ietal Hin -0.2 -3.6 2.7
Basic iron 0.5 -U 3.6
Basic non-ferrous 0.3 / -2.8 1.9
Metal Products -3.0 U -2.3
Machinery -2.3 1.7 5.2
Electricallachinery 0.4 -0.9 2.5
Motor vehicles -2.2 1.1 -0.7
Transport equiplent 2.9 -18.3 0.5
Professional -1.1 -5.2 U
Other lanufacturing -4.9 -6.3 7.3

71
71
71
71
71
7~

7;
7;
7;
7i
7i
7i
7;
7;
7i
7!
7!
71
71
7!
71
7!
71
71
71
7~

7\
7l
7l
H
79
79
79
79
79
80
80
80
80
80,
80!
881
80'
801
80!
811
811
81;
8U
8U
81!
811
817
818
819
820

m088
mu
1233.3
199.8

1235.5
885.0
116.3
mJ

m085
3586.6
891.9
209.7

1170.5
913.9
115.8
309.8

30.9
5U
H.2
33.1

P82085
2680.1
658. °
153.5
887.6
678.4
80.2

239.3

3U
59.1
52.0
4U

P82082
2365.1
592.9
54.3

981.6
671.1
78.2

251.9

31.3
40.8
H.8
3U

P79082
lW.7
412.9
40.8

717.0
510.8
67.7

159.2

29.1
43.7
45.7
29.2

P79079
1307.0
315.8
6U

567.5
332.6
48.3

125.9

TABLE A2-7.S2viii
Food
Beverage
Tobacco
Textiles
Clothing
Leather
Foot,ear

Motor vehicles
Transport equiplent
Professional
Other lanufacturing
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Wood 192.2 244.0 m.6 416.5 575.9 646.0 8
Furniture IH.9 217.4 334.5 335.8 447.5 498.0 8:
Paper 4l3.6 561.0 844.8 919.6 1311.3 1417.0 8,
Printing 414.7 530.7 799.2 890,8 1192.4 1100.8 8
Industrial Chelicals 591.1 698.6 1046.8 1079,3 1467.8 1454.7 8
Oth Chelicals(OCI 582.1 803.0 1203.2 1192.1 1621.2 1886.0 8,
Petroleul &Coal 392.2 395.9 788.4 2709.2 3336.2 2515.0 8:
Rubber 200.0 284.0 404.0 342.0 444.4 534.0 8:
Plastic 205.7 278.8 421.3 480.1 65U 760.3 8:
Pottery 18.0 33.9 52.1 42.7 62.6 67.9 8:
Glass 9404 141.4 217.2 183.6 269.1 339.6 8:
Other Ron-Ietal Min 449.5 547.4 840.5 862.4 126404 1145.5 8:
Basic iron 1173.2 1268.2 1928.5 170t 7 2391.1 2276.9 8:
Basic non-ferrous 285.4 335.2 471.3 SOU 754.2 730.5 8:
Metal Products 996.8 1350.0 2111.0 1837.3 2506.8 2142.3 8:
Machinery 775.4 1208.9 1759.1 1352.9 1880.9 1710.3 8:
Electrical lachinery 592.2 792.4 1144.5 1108.4 1502.2 1554,6 8:
Motor vehicles 558.5 m.6 1335.6 1030.0 1514.7 1361.5 8:
Transport equip.ent 209.0 204.0 295.4 293.7 431.9 385.5 8:
Professional 36.0 48.9 73.8 101-.1 137.7 143.5 8~

Other lanufacturing 159.6 159.5 241.1 241.2 328.6 287.0 8·
11239.0 tHOU 21720.0 23070.1 31293.3 30744.7 8·

100.0 128.2 100.0 106.2 100.0 98.2 8~
P19Q79 P19Q82 P82Q82 P82Q85 P85Q85 P85Q88 8~

8/
1978/79 1981/82 1984/85 1987/88 8·

100.0 128.2 136.1 133.7 8~
Make 1979:100 95.1 122.0 129,5 127.3 DATA: PVMPS frol Table A2-6.DI0 8~
Estilate calendar year values using ratio of reconstructed figures 8~

in SLID~X.WQl 1979 1982 1985 1988 Unbenchlarked PVMPs 8!
105.1 123.3 133.1 139.4 78/79 90.9 8\

Set 1979:100 100.0 117.3 126.7 132.6 1979 95.5 8\
81/82 113.0 85

ixl Estilate aggregate PVMPs using 'real' gross output values 1982 108.7 85
frol TABLE A2-1.S2ivlal above. 84/85 102.3 85

1985 100.0 85
Gro,th frol 1978/19 to 1981/82 using 1978/79 ,eights 87/88 10t3 85
Gro'th frol 1981/82 to 1984/85 using 1981/82 ,eights 1988 108.7 85
Gro,th frol 1984/85 to 1981/88 using 1984/85 ,eights 8S

86
TABLE A2-1.S2ix P19Q79 P79Q82 P82Q82 P82Q85 P8508S P85088 86
Food 4451.0 4661.9 7815.6 8650.4 11576.3 11540.9 86
Beverage 908.2 1348.2 1690.3 2115.2 2867.5 3330.6 86
Tobacco 188.4 240.0 319.6 399.0 545.2 545.7 86Textiles 1505.1 1848.4 2530.6 2273.8 2998.4 2936.3 86!Clothing 791.2 1164.2 1529,5 1435.6 1933.8 2013.0 861Leather 145.4 190.4 219.9 232.6 335.9 318.0 86:Foot,ear 283.' 329.4 521.3 499.2 646,5 692.2 861Wood 430.8 518.1 876.3 886.7 1225.9 1305.8 WFurniture 279.5 445.9 686.0 685.5 913.7 1119,5 87lPaper 1016.9 1229,3 1851.2 2276,6 3047.5 3404.6 871Printing 707.2 907.7 1366.9 1516.8 203G.4 1976.9 87lIndustrial Chelicals 1818.1 2205.4 mu 1115.8 4237.3 4044,5 87lOth Chelicals(OCI 1413.2 1720.6 2578.1 2611.3 3551.2 4044,5 874Petroleul &Coal 1617.2 1687.7 3360.7 5016.6 6177.6 5283.3 875Rubber 420.6 540.7 169.0 696.4 904.9 110404 876
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Plastic US.7 631.1 953.7 1055.9 tH8.5 1790.9 8:
Pottery 30.2 50.4 77.3 70.5 103.3 98.3 8:
Glass 178,4 W.O 382.4 342.3 501.8 603.8 8:
Otber lon-Ietal Kin 883.5 1071.0 1644.6 1577.5 2312.9 2203.5 81
Basic iron 2782.8 3040.6 mu 4052.4 5684.1 5915.2 81
Basic non-ferrous 759,6 898.7 1263.6 1272.7 1883.0 mu SI
Metal Products 2522.0 3173.7 4962.8 4363.8 5953.9 4828.9 SI
Macbinery 1731.8 2570.4 mu 2984.3 4149.1 4266.0 SI
Electrical lacbinery 1398.2 lSS9,9 2729.8 2585.4 3504.1 3850.0 SI
Motor vebicles 1916.6 2946,3 4265.5 3413.6 5020.2 HlU Sl
Transport equiplent 478.4 500.4 724,5 496.9 730.8 657.3 8!
Professional 78.6 10404 157.7 19404 264.8 30U 81Otber lanufacturinq 546.8 467.5 706.5 59604 812.5 866.0 81

29768.9 36631.2 55651.9 55417.7 75351.1 75373.3 8\
100.0 123.1 100.0 99.6 100.0 100.0 8\

P79079 P79Q82 P82082 P82Q85 P85085 P85088 8\
8\

1978179 1981/82 1984/85 1987/88 8\
100.0 123.1 122.5 122.6 S\
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