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INTRODUCTION 

This paper deals with the principles and methods of gathering and using elenen-
3,1 ries of indicators for purposes of the system of price and quantity statistics 
îift are set out in document E/CN.5/U27. In discussing how the elementary series 

be used, the major techniques of compiling the aggregated index numbers and ab-
te figures of the proposed system are reviewed. As is pointed out in document 

E/CN 3/U27» this paper reflects the comments of the sixteenth session of the Statis­
tical Commission and of meetings in the various regions of the world in respect of 
its earlier version, document E/CN.3/U02, "The collection and compilation of price 
and quantity statistics". 

2. Discussed first in this paper are the nature and characteristics of the elemen­
tary indicators which are suitable for purposes of measuring the price and quantity 
components of the various flovo that are dealt with in the index numbers and aggre­
gates listed in table 2 of document E/CN.5/U27. Considered next are the methods of 
choosing, gathering and compiling representative and comparable elementary series of 
Indicators in respect of these flows. Dealt with last are the approaches to, and 
the methods of, compiling the index numbers and aggregates from the available elemen­
tary series. In discussing these topics, attention is focused on the special prob­
lems which arise in gathering and compiling price and quantity statistics in' respect 
of certain of the flows and in respect of certain commodities and industries, 

I. THE SERIES OF INDICATORS 

A. General considerations 

5. Ideally, the elementary series of indicators that arc used in the system should 
measure the quantities and the prices of comparable, homogeneous units of flows. 
For example, the indicators in respect of the quantity of gross output of a business 
establishment during a period of account should relate to the quantity of each com­
modity it produces during the period, measured in units which from period to period 
and, preferably, from establishment: to establishment, are comparable and homogeneous 
in respect of the dimensions of its quantity and of its embodied quality. The cor­
responding indicators in respect of prices should be the prices of actual sales 
during the given period for immediate or early delivery of identical units of each 
of the commodities; the prices should refer to sales made during specific aates that 
are spread over the period. Gales for earliest delivery should not be considered to 
include contracts for delayed delivery ol goods because they will take a long time 
to produce. In these instances the prices oí the goods delivered during the period 
oí account should be used. In the case of goods which take a long time to fabricate 
and are usually produced to order, price series are also wanted in respect of the 
contracts signed during the period of account. 

Quantity and price index numbers and aggregates should, in principle, be based 
on Independent elementary series oí indicator.". Checks inny then be made of the 

l,f! knd quantity o i commodities against the i г value. In practice, however, it. may 
c necessary to derive datu on either quantities or prices lroin data on values. For 

'Xnrople, not infrequently, figures <>f prices and values must be resorted to in order 
,'c>rive measures of quantities because the practical units ol measurement for pur-

of gathering data on quantities arc so irpreeicc that t he mix of items covered 
У vary significantly 1 rum one period to another. The ciroumctarces in which this 

У occur are discussed L ater in this paper. 



E/CN.3A20 
English 
Page U 

5. The conjunction that is desired between quantity and price series - elementary 
indicators and aggregated index numbers and absolute figures - may jbe illustrated by 
using the case of the value added of a group of establishments during a period of 
account. In order to derive quantity and price index numbers or aggregates of their 
value added, ideally, data should be available on elementary series of quantities 
and prices for the period in respect of the non-durable goods and services that they 
used up in production during the period and in respect of the gross output that they 
produced during that time. While the quantity indicators of intermediate consump­
tion should relate to the commodities that the establishments used up in producing 
the gross output, the corresponding price indicators should relate to the average 
purchasers' prices of these commodities that were delivered to them during the 
period. The quantity indicators in respect of the gross output of the establish­
ments should measure the amount of goods and services they produced during the peri­
od but the corresponding average producers' price indicators should relate to their 
sales of the commodities. 

6. As will be indicated later in this paper, serious difficulties are encountered 
in practice in attempting to follow the ideal approach outlined above and practical 
approximations to it must be adopted. Fo r example, it is often not feasible to 
match data on intermediate consumption and data on gross output in the case of agri­
culture because of the time that elapses between the use of seed, fertilizer, etc. 
and the harvest of the crop. It may not be practicable to gather adequate elemen­
tary series in respect of intermediate consumption directly from certain kinds of 
establishments. They use too vide a range of raw materials; they purchase a number 
of tnese items intermittently only; and their records may be too scanty. The appro­
priate measurement of the prices or quantities of the gross output of," and capital 
formation in, construction or other heavy goods raises serious problems because of 
the complex and unstandardized character of these goods. 

specification and units of measurement 

gatherinr^erie^of^indl ^ dÍ3CuS3Íon above that a fundamental aspect of 
S^Uicsis ш'íe 4uantity onl1 the >rlce oí íloM 01 

elementary units of measurement shouldandard elementary units of measurement. The 
events dealt with in the ^iven flow íf'^o,,1 ?"• ^ ̂  thS 

in composition and quality from the ooint f "crviceii> but should also be uniform 
the average users. Defining the staSdi-rdizl/T 0f.both the average producers and 
mente of content and quality made bv nrr,d, Rlenientary series so that the assess-
the costs of production in thellrsí lítV?*?* <esse"tially in terms of 
second cuse) are reconciled and counted , í ktrtd and value of benefits in the 
determining the price of the item on th' Qtei! the factors which enter into 
and users in defining the elementarv indi. Takinfí account of both producers 
national accounting consistencies betuno VS a*so cont*'ibutes to maintaining the 
oí commodit ies and their disposition. " ex numbers and aggregates of the supply 

8. While, in principle, the units of m 
and price indicators, in practice it 1ч aa®ure®e,lt should be identical for quantity 
and therefore more desirable, units .,1 ifcasible bo use more precisely defined, 
price series than in the case of the elem^fГИПегЛ' in the case of the elementary 

elementary quantity series. For example, while 
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.. ay t>e feasible to gather prices in respect of the sales, exports and domestic 
1 rchases of given varieties and circumstances of sale of goods and services, it is 
dually impractical to gather quantities, or even values, in respect of items speci­
fied in each detail. In these circumstances the elementary series of prices might 
: combined into averages, roughly weighted if feasible, in order to use them in 
conjunction with the corresponding elementary series oí quantity. 

1. Commodities 

9, I n the case of commodities, that is goods or services sold on the market, the 
relationships between their characteristics and the prices at which they are sold 
furnish a basis for standardizing the unit of measurement, that is standardizing t.he 
varieties of each commodity. In general, items of a good or a service are identical 
in quality from the point of view of producers and users if they fetch the same 
price when sold at the same time on the same or closely interrelated markets. Th e 
tarkets may be considered to be the same or closely interrelated if they are acces­
sible to substantial numbers of the same sellers and/or buyers. In that case, the 
values that roughly the same sellers and/or buyers assign to commodities are brought 
to bear on the prices set. An d differences in price between items of the same com­
modity point to differences in their characteristics to which sellers and/or buyers 
assign value and which should be taken into ¿/.count in specifying the various vari­
eties of a commodity. On the other hand, no differences in price between items of 
the same commodity, despite some variation in -^rtain characteristics, may be 
ignored in distinguishing the varieties of a commodity as sellers and/or buyers 
apparently do not assign value to these differences. 

W Standard goods and services 

10. This criterion is immediately applicable in specifying series of indicators in 
the case of commodities which are not the subject of marked changes in character and 
circumstances of sale from one transaction to another. In the case of the goods, 
the units of measurement (that is, the varieties) which ideally should be used in 
gathering price and quantity data may be specified in terms of physical composition, 
components, size, style, packaging, operating characteristics, for example capacity, 
сиаГ' speeà» durability, etc., and circumstances of sale, for example quantity, 

omer services and terras of payment. In the case of services which are sold on 
•"¡•«t. specifications in respect of the units of measurement should relate to 

diti r^utes as the activities and treatments constituting the services, the con-
the °nS under the services are rendered, the levels oí skill and training of 
f*«,Pfi80ris rendering the services and, if feasible, the benefits generally expected 

the services. 

neiit \П Pra,ctií;e» is usually feasible to specify the elementary units of measure-
о detail in the case of the prices of commodities but not in the case of 

"ot'pen^i Fnjducerc or sellers and users or purchasers of commodities do 
Items in ÎÏ their accounts in respect of the quantity and value of these 
ttafc-ea - ifinfc detail en as to be able to distinguish between differing circum-

varipti a&^e' 0r 0Ven between important aspects oí the intrinsic characteristics 
M purchft °f Slvon commodities. However, they should be able to use their cales  
3№сШ„ Ce documenta in order to furnish duta on the prices of transactions in 

1C varietbn of commodities. 
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(b) Hiphlv fabricated unique goods 

,0 T„ th* of highly fabricated goods which are often produced to order, SUch 
ьЛ™ SachinerS large-scale or intricate equipment or construction projects, it 

" SoWeasîwe 2'define suitable standardized indicators like those discussed 
aboîe. In general, reliable direct series on the quantity or prices of these items 
TZll be gathered . Instead, composite price indéx numbers or averages that simulate 
prices in the market must be constructed in respect of representative, standardized 
modela of these items. 

13. The models might be defined in terms of strategic, veil-specified components 
and/or steps in fabrication in respect of which it is feasible to gather comparable 
elementary series of prices. These elementary price series are then combined into 
the index numbers o r averages, using weights that are proportional to the value 
during the base period of the various components of the model and/or of the various 
steps in fabricating the model. Or, the representative, standardized models might 
be d efined in terms of measurable characteristics, such as size, performance, dura­
bility and circumstances of sale which, in addition to physical composition, are 
strategic in determining its market price. The prices of these models are then 
estimated from th e regressions of the value of the goods on their characteristics 
that are defined from data in respect of market transactions in a range of their 
variants. This is the "principal factors of quality" or "hedonic" approach to de­
composing values. The approaches to constructing price series discussed in this 
paragraph are also dealt with in the section of this paper on adjusting for differ­
ences in the quality of commodities. 

Ik. In practice, the pricing of representative, standard modelr as a whole is more 
common t han building up these prices from constituent standardized elements. Pro­
ducers are often relied on to estimate the cost of producing the model, or to indi­
cate the price at which they would be willing to supply it. Price indexes for con­
struction projects, and sometim es heavy machinery, are also compiled from price 
series for estimated inputs of materials and labour into given models. This approach 
has the disadvantages of not taking account of changes in the efficiency of using 
materials, changes in the productivity of labour, or alterations in the margin of 
gross profit. In some instances, adjustments are attempted for changes in the pro­
ductivity of labour. Use is even made of price indicators in respect of less highly 
fabricated items which a re similar in general character to the heavy machinery or 
equipment under discussion. Whether trends in the two sets of prices may be expected 
to be the same is questionable. 

nrói#!.tÜ*ni.aÜ!¡*?i qTtUy in cass heavy machinery, equipment, construction 
FS ÏL5L ÍÍ f0da TUat' iri 6Cneral> be ««ived from series of current values 
in the case of fixed !!!u values in the case of gross output or purchasers' values 
price series The ,(mn? formation) divided by the corresponding fabricated 
to gítS" and to L^Ylementary quar,tit* series which it is usually practicabl 
turcs of a given tv these su<* as the floor space of -true-
the otrategic elements in *У heavy machinery, either concern too few 0 
cost Of prodScUonШ/от en ST!.0' thelr Würth t0 uee™ and in reSPeCt 0f thelL 
posea of devising suitable auantit" t ü?nee of diiferencec in qualities. For pu 
essentially the same procedure as in ÏÏ °Г8 " W°Uld b® necessary to *о11°"  
above. This Is more difficult t« 1 < Cftse of the Price indicators discussed 
prices. 6 dliflcult to do in the case of quantities than in the case-of 
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Alternatively, series of proxy indicators are frequently used in compiling 
Htv indexes relating to highly fabricated unique goods, especially in the case 

quanti^ quarterly index numbers. F or example, use is made of data on employ-
^ B0° or¿er to extrapolate base-period values in the case of index numbers of pro-
СеПи n (value added) of the machinery or construction industries. T he employment 

be measured in terms of man-hours worked or in terms of the number of регвопз  
^ ed. The latter series furnishes an imprecise measure of labour input and either 
<П81ев requires unknown adjustments for changes in the productivity of the personnel 
'"loved. The proxy series in the case of the gross output of, or capital formation 
ГР highly fabricated goods, are often quantities of commodities used up in inter­
state consumption, for example, the quantity of cement, lumber and other building 

ilterials consumed in representative types of construction projects. T he applica­
bility of these proxy series is questionable because of variation from one time to 
mother and from one project to another, in the input-output coefficients in respect 
oí a specified kind of construction or in respect of a given kind of heavy capital 
goods. . 
(c) Complex services 

17. As in the case of highly fabricated, unique goods, it should be useful and 
probably feasible to employ fabricated series of price indicators in order to parti­
tion the current value of complex services that are sold on the market, for example 
eedical or hospital care, into components of price and quantity. T he fabricated 
series should be based on representative models of the major varieties of the ser­
vices. The procedures of pricing these models would be similar to those discussed 
above in the case of highly fabricated unique goods. T he elements of the repre­
sentative models to be priced would, in the case of the services, be kinds of activ­
ity and forms of treatment, including, if possible, specifications as to the level 
of skill - training, experience, certification of the persons - carrying out the 
activities. The skill of the persons performing the elements of a complex service 
and the prices attached to each of the elements, are probably the best proxy measures 
of the relative quality of, that is the expected benefits from, these activities 
that it would be feasible to use. While, conceptually, these prices may not be 
fully satisfactory indicators of relative quality in the case of services such as 
eedical care, they are the best available objective measures of the values that 
usara attach to the services. The problems of pricing the elements of representative 
codels will increase as the detail of their decomposition into elements increases, 
«loua difficulties may also be encountered in finding suitable base-period values 
frLPtuP0Ses of fabricating price index numbers in respect of representative models 
numb Price data on their elements and for purposes of combining these index 
the ̂  Price series in respect of the total complex service. None the less, 
uouia'b rePreaen'tative models that are decomposed in as much detail as is feasibly 
'urvices рге*ега^е bo using the prices of incomparable examples of the complex 

18 
tile practice, the latter type of price series are used in order to com-
airvl ce an^ quantity data in respect of household consumption expenditure on such 
У«аг оен^ me<^cal and hospital care. Statistics of employment, coupled with base-
mutant ,Va-'-Ues» are frequently the basis for estimating the value added in 

Prices, of the service industries. 
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(d) Financial services 

19. Gathering and compiling series of price and quantity indicators in respect of 
the gross output and disposition of, and value added in, banking and similar finan­
cial services raises difficult problems in addition to those in the case of complex 
services. Th e new problems relate to services to be measured, the element into 
which these services might be decomposed and the prices to be assigned to each of 
these elements. Fo r example banks grant loans, Invest depositors' funds, provide 
means of payment and liquidity, safe-keep funds and perform trust functions. The 
content of each of these functions, for instance the magnitude, work of investigation 
and risk of loans or the type and amount of deposits varies from one period to another 
and from one bank to another. Fu rthermore, the prices attached to certain of these 
services, for example value per unit of currency in a given type of deposit, must be 
imputed. 

20. In view of the absence of explicit market prices in the case of elements of 
banking and of certain other financial services, it seems best tó use elementary 
series of quantities in order to partition current values of their gross output, 
value added, etc. The quantity series should relate to various dimensions of the 
elements that make up the services in question. It will probably be possible to make 
rough estimates only of the weights to be assigned to each dimension of an element, 
and even to each element, into which banking and certain other financial services 
&re decomposed, 

2* Services of government and private non-profit bodies 

piling* auantitv^end 3er,ices re"d«eli ЬУ Industries, gathering and com-

data that mav be availahi* Il Si ee.?° no? sel1 their services in the market. The 
services are a poor substitute -f * C0S of the 6overnment and private non-profit 
fleet the relative values (ЬепеН^ГоГ^ьГяа!^"*^08*8 d° П°Ъ пвсе88аг11У re' 
desirable to focus on series in *.».*•?* * consumers. It is therefore 
values in respect of those services! entities in order to partition current 

Measuring elements of gross output 

might be decompose^into^quantities^of^th^ govef"merit atld private non-profit service 
are found to be strategic to the ouentit ® c°nsb*,buen't' standardized elements which 
in the case of the complex eerv ceTeacíI S *Г\"У °f the Servlces rendered' As 

with the cost of furnishing the servica lS +î w® ents should be Ь1вЬ1У correlated 
numbers of the quantity of each ÎS S * î*® ЬвПеШа received from it! The index 
quantity indicators of each standardized eî*v 8 would be derived by combining the 
tion to its relative unitcort d¡S£aV°f th® Service> vei6hted in ProPor" 
modities, compensation or empîoyees fnd со™,S?' 75? cost of the input of com-
into account in computing the uïit cost ^TfTÎ10" °f fi?ed caPital sho"ld be taken 

fits that may be expected from the veril,,- 1 &re ava*lable on the relative bene-
might be adjusted in terms of these date ®^®ments, the unit costs of the elements 

data. Alternatively, quantity indexes of the 



E/di. 3/1*28 
English 
Page 9 

oss output and final consumption of a service might be derived from value indexes 
8f the cost of the service divided by corresponding standardized unit-cost indexes. 
? general, the direct (first) approach to measuring the quantity of gross output 

d final consumption is more practicable than the indirect (second) approach be­
muse it is less difficult to gather current data on quantities than on unit costs 
in respect of standardized elements of government or private non-profit services. 

23. The techniques outlined above will be recognized as part of programme and per­
formance budgeting. It has been found feasible to approximate these methods of 
measurement in the case of such government services as post offices, employment ex­
changes or sanitary services. In these instances, the services may be meaningfully 
decomposed and data may be gathered on the quantity and unit costs of each constit­
uent task. H owever, as the services become more complex in character, the number 
of elements (dimensions) which need to be taken into account increase substantially. 
Moreover, the significance of the skill (quality) with which the elementary tasks 
are performed grows and the difficulties of calibrating quality markedly increase. 
For instance, it hardly seems adequate to evaluate the gross output of school ser­
vices in terms of student-hours taught, grade and type of institution: or to measure 
hospital services rendered in terms of number of patient bed-days, out-patient 
visits and operations by type. It is necessary to decompose these services into 
much more detail in order to•standardize the elements which are the units of measure­
ment of the service in question. In the case of general administration or the legis­
lature, the way in which the services rendered might be meaningfully decomposed into 
comparable measurable elements is not apparent. 

(b) Measuring elements of gross input 

2^. In view of these difficulties, recourse is often taken to measuring the quan­
tity of government and private non-profit services in terms of inputs, i.e., the 
quantity of commodities purchased, employment and sometimes consumption of fixed 
assets. T he quantity indexes are of course to be compiled from quantity indicators 
in respect of the various inputs, each weighted by their share in the costs of pro­
duction of the service in question. In this approach, it is extremely difficult to 
take account of changes in the productivity with which commodities, labour and capi­
tal are employed. H owever, if the quantity indexes of gross output and final con­
sumption are compiled from a detailed classification of services and detailed data 
on the inputs into each kind of service, it may be feasible to measure the effects 
on these quantity indexes of changes in the distribution of inputs over the various 
8®rvices and in the character of inputs into each service. Fo r example, in the case 
of employment, it is desirable to use number of man-days of employment classified 
according to project and occupation, grade and perhaps level of pay. However, ad­
justments for changes in the productivity of inputs into each detailed service per 
unit of standardized input are necessarily based on assumptions and are, to some 
extent, arbitrary when quantity indexes of gross output are not available. 

25- Quantity indexes of the value added of government and private non-profit ser­
ies are also generally based on data in respect of inputs, primarily of employment, 
i P'inclpi®, consumption of fixed capital should also be taken into account. If 

pendent estimates of gross output and of commodities purchased on current account 
ьЛ.аУ!11аЬ1в» double deflation may of course be used to compile quantity index num-

of value added. 
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С. Types of indicators 

• . U- - «hove while it is desirable that the quantity or price indi-
26. As we have s » should relate to units of the flow itself, it is not in-
freauently^ecessary to resort to indicators of proxy flows or other indirect means of 
£aîïrem«t Tbis^ection of the paper consists of a discussion of the quantity and 
prlcîîrùllctMre which it may be practical to use in compiling annual monthly ш  
quarterly iniex number, of the various flow.. The ai.cu.^ion roughly follow, the 
order in which flows are listed in table 2 of document E/CN.3/U27. 

Gross output of commodities and industries 

(a) Quantity 

27. Monthly and annual figures of the quantity of gross output of individual commod­
ities should not be too difficult to gather from establishments engaged in producing 
raw material, (e.ge, agricultural and mining products), semi-finished manufactures 
and electricity, gas and transport services. The products of these units are not too 
diverse and are of relatively constant quality. While establishments manufacturing 
consumers' goods and standardized kinds of capital goods and parts should be able to 
supply data on the quantity of the gross output of individual commodities annually, 
they may fin d it more practicable to provide figures of the quantity of shipments, or 
of sales, of these items monthly. This is due to the range of commodities they pro­
duce and their lack of suitable monthly, or even quarterly, figures of stocks. The 
Indicators of shipments, or sales, will of course deviate from those of gross output 
to the extent that stocks are being built up or run down. 

2B. Where a wide assortment of commodities are produced by establishments from a 
less diverse range of raw materials (e.g., in the manufacture of pharmaceuticals or 
other household chemical products), use is frequently made of quantity series in re­
spect of Intermediate consumption as a proxy for quantity indicators of gross output. 
This technique of , measurement has disadvantages not only because changes occur in 
input-output coefficients, but also because differing types of indicators are then 

í!?e Production the items, on the one hand, and the import and 
«*гч° *в4-и JS> 0П °ther. It may therefore be preferable to base the 

desired series of the deflated value of gross output. 

are in8generaldrequiredbineth«n^oreCt^°fuPr0xy aPProaches to measuring gross output 
or construction Th« <wip+ л ,e ^ e eross output of heavy machinery, equipment S I™SïïîîSi. v*1;!,oí им* »ut i n ьь«« "«•« wears to. 
put in place and suitable'« î mon^ ^ or evea annual, data on the value of the work 
tries have therefore resorted to th*1?1" indexes ШУ not always be available. Coun-
mediate input, of " °f the ^ 

sales appears°to*be ^ьГтоэ^зи^Ь!516*117 °f gross outPut> the deflated value of 
output in the case of the distribf+i^ ^ practicabIa measure of the quantity of gr° 
transport, and & number of recread ve *rades» restaurants and the services, excep 
series of quantity indexes clasuîfiaû 8ervices- In the case of retail trade only» 
called for monthly and annuallv in +«vfCC«rding to categories of commodities are 
due to the usefulness of fleurL „/ I®2 of d°cument E/CN.3/U27. This proposal is 
sumption expenditure. retail sales in compiling indexes of final con-
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(b) Prices 

-, in the case of most commodities except heavy capital goods, it should be fea­
sible to gather series of producers' prices in respect of sales for spot or early 
delivery of varieties of the commodities directly from producers. While it may be 
necessary to gather price series more frequently than quantity series, for example 
at least once a month or at even shorter intervals, it is advantageous to combine 
the collection of corresponding series of prices, quantities and producers' values 
vhen they relate to the same interval of time. 

52. Where the sales of individual producers are too Intermittent and small to make 
it feasible to gather the required price series from them, for example in the case 
of small-scale farmers or in the case of clothing manufacturers, prices are fre­
quently gathered from wholesalers who purchase the commodities directly from the 
producers. Wh en this practice is followed, the prices should still be valued at the 
establishments of the producers of the items, if feasible. 

53. As is indicated earlier in this paper, in the case of heavy machinery and equip­
ment and construction projects usually built on individual order, indexes of pro­
ducers' prices in respect of representative models should be fabricated from the 
producers' prices of standardized components of, or steps in the production of, 
these models. Except for relatively standard machinery or equipment which is made 
to order, for example, large-scale electric generators, turbines, boilers, cranes, 
the use of proxy price series in respect of similar, much smaller-scale standard 
items is questionable. 

2. Imports and exports of commodities 

3^« S tatistics of imports and exports of merchandise are, in general, the best 
source of quantity and price indicators in respect of these flov/s. It may be nec­
essary to compile quantity data of imports and exports in greater detail than is 
common in external trade statistics. Since the values and prices recorded on exter­
nal trade documents are not infrequently set with customs duties, foreign exchange 
regulations, etc. in view, it may be desirable to add queries concerning actual 
transaction values and prices in respect of imports (c.i.f. values plus import duties) 
and exports (f.o.b. values). Alternatively, price series might be gathered from 
wholesalers who are primarily importers or exporters, at least once a month and pre-
erably more often in the case of major imports and exports. In collecting these 
price series, care should be taken to obtain iigures excluding the costs of any 
warehousing, transport, insurance, etc. within the country in the case of imports 
ana including these costs to the customs frontier of the country in the case of 
exports. 

3• Intermediate consumption of commodities and industries 

E/CN */)CaUae difficulties of gathering suitable figures, table 2 of document 
medís* calls for the annual compilation only of indexes of quantity of the inter-
aojjjij* resumption of goods and services classified according to categories of com-
lonthi 8 0r ac?ordine to kind of activities of the consuming establishments. The 
"sed / Series table 2 in respect of quantities of goods which are customarily 
out* ̂n^ermediate consumption, may be derived from monthly data on the gross 

of commodities classified according to customary end-use. 
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36. However, because of the variability of ptices, it is desirable to compile 
ncnthlyeeriee of purchasers' prices in respect of the important intermediate com­
modities Except in the case of commodities which individual producers consume in 
large amounts, even t he purchases of intermediate commodities by large establish, 
menta may be too intermittent to make these establishments appropriate sources for 
monthly price quotations. Where this ia so, monthly purchasers' price indexes 
might be com piled fro m monthly, or more frequent, price series gathered from wh ole­
salers who s ell the intermediate commodities to producers. 

37. Annually, figures should be gathered from producers of the values, quantities 
and, perhaps, average prices of their intermediate consumption of well-specified 
commodities or varieties of the commodities. Since the major part of the inter­
mediate consumption of producers will consist of raw m aterials, semi-finished goods 
and standardized parts, difficulties should not be encountered in laying down de­
tailed specifications, at least in the case of important intermediate goods. 

38. The me thods outlined in the preceding paragraph should also be useful in gath­
ering quantity and price data in respect of the consumption of commodities by go v­
ernment and private non-profit services. 

Final consumption expenditure of households 

39» Monthly purcha sers' price series in respect of household consumption expendi­
ture by object should be compiled from pric e series for the retail sales of the 
various goods gathered from re tail trade units and price series for the various 
services gathered from their producers. Quarterly quantity indicators in respect 
of household consumption expenditure classified according to object might be derived 
from figures of the value and average current-weighted monthly prices of the retail 
sales of the relevant commodities. 

ÍÍH.IÍ11}™?8 "f1® aPProa=h nay be used in compiling the annual quantity and price 
2 of ínr«m»HfPp/oM°*/|1^Íee â consumption expenditure which are suggested in table 
exoenSílí«¿К7*?1' " W0Uld be advar*ageous to collect annuafdata on these . 
comolete me&sur#« nf^> гою a aamPle °f households. These data should furnish more 
SSeî îînô! ? h0rh0ld соп8итР^оп expenditure than the figures of retail 
private non-nrofif ,!«<СГ °wn-ас count consumption and purchases from government a nd 
W ¿cSSJdII!S°Uld Ье included« Moreover, the two series of data 
by dividing the value 8«H.» +S ï' The deflired quantity series may be derived 
weighted average of monthly pSce!^^^8^"* Ьу th® correspondlng current" xy prices gathered in respect of retail sales. 

Gross fixed capital formation jn commodities and by industries 
Ul ТЬ ^—1mm, ——^ — 
gross fixed capital formationenfn+uCÜt°r? °f 1uantity and price in respect of the 
vate non-profit services is л У®**008 industries and the government and pn-
ducers make to their stocks of til'5 task* Not оп1У are the additions which p ro-
goods are also highly fabricate aasets intermittent and variable, but capital 
table 2 of document E/CN.3/U27 ^standardized. In view of these difficulties, 
fixed capital formation. 8 0r annual series only in the case of gross 
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, It is probably necessary to use indirect approaches in compiling most of the 
erics °f purchasers' values in the case of the fixed assets. P urchasers' prices in 
'get of these goods may be derived from producers' prices plus unit distributive-
trade and transport margins or, at best, sales prices of wholesalers plus unit trans­
port margins. I t is likely to be feasible to gather these price series directly from 
producers or wholesalers in respect of the less complex and more standardized machine­
ry and equipment only. In the case of other capital goods, it will be necessary to 
compile indexes of producers' prices for representative models of the items. 

1(3. In general, it is best to derive the annual series of quantities in respect of 
gross fixed capital formation from values in respect of detailed categories of fixed 
assets divided by the corresponding current-weighted average purchasers' prices. The 
series of values should be gathered from the producers who acquire the capital goods; 
the eeries should cover both own-account production and purchases. 

6. Value added of producers 

1(1». It should be feasible to compile quantity indexes of the value added of various 
kinds of producers by means of double deflation annually, but not monthly. S eries 
In respect of intermediate consumption should be available annually; and may be avail­
able monthly as well if used as proxies for monthly series on gross output. I n some 
cases it may be necessary to use measures of man-hours worked or of other aspects of 
ecplopent, instead of data on gross output, in compiling monthly indexes of value 
added. As is indicated earlier in this paper, there are serious disadvantages in 
basing the compilation of annual quantity indexes of value added on indicators in re-
ipect of gross output or intermediate consumption only because of changes in the effi­
ciency with which primary and intermediate inputs are used. 

1 II. GATHERING R EPRESENTATIVE SERIES OF IN DICATORS 

The problem 

^5. This section of the paper concerns the principles and methods of selecting re-
«pondents, commodities and varieties of commodities for purposes of gathering repre­
sentative elementary series of prices and quantities. I t also deals with the ques-
on of maintaining the representativeness of the series in the face of the changing 
verse of respondents, commodities and types of transactions. 

total^i"8 ̂  iS desirable and should be feasible to gather data in respect of the 
«te. of 6 °f gross oubPut, intermediate consumption, gross fixed capital formation, 
l« ¡m Practlcal* establishments of industries once every five years, it 
«í ea?haCtlcable to seek detailed figures of the value, quantity and average price 
la orde c?mnodity, or of each variety of the commodities, included in these flows. 
r*epectr f e Inquiries manageable, the number of individual commodities in 
•trlcted whicfl fleures of the various types of transactions are sought must be re-
a'JCber of Case annual» quarterly and monthly collection of data, the 
end vari Лв8р°П<3е|тЬ establishments, as well as the number of individual commodities 
tiveu r î of commodities, in respect of which data are sought must be progres-
c* the bir+Ce<^ orc^er gather the information promptly and economically. B ecause 
^vidual an<^ de ath, and changing scale of production, of establishments and in-

commodities, the units a'nd items which are to be surveyed can not be kept 
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unchanged. Provision should be made to add represenatative units and commodities 
each year from am ong the new, and perhaps the very rapidly growing, establishments 
and coomoditiee; other varieties of commodities, or even commodities, must also be 
substituted for the items which they have replaced in the market. 

1»7. Although ex ternal trade and related statistics furnish monthly or quarterly, 
as well as annual, figures in respect of the main components of imports and exports 
of goods and services, it is usually feasible to compile quantity and price indica­
tors for a selection of goods only. In particular, in the case of imports and ex­
ports of complex capital goods, it is practicable to undertake the pricing of a 
small number of representative items only. 

It8. In the case of government services, it should be possible to compile annual 
data on th e total value of all transactions covered in the proposed system of quan­
tity and price indexes, but not on the quantity and price of all the individual com­
modities they consume or of all their gross fixed capital formation. Here too, a 
manageable number of representative individual commodities must be chosen and kept 
up t o date. In the case of households, it will be essential to restrict direct 
field inquiries into consumption expenditure classified according to object to 
samples of households. 

B. Methods of selection 
:1. Industries 

ího!h¡LíaSe oí,bu*iness establishments, it may be best to select respondents 
f°Ufht annually> quarterly or monthly, first; the individ-

valuee ere +л%, П respacb of yhich figures of values, quantities and, perhaps, unit 
ties in «впвл+е ïe<1Ï4Sîe second; and the varieties of these individual comraodi-
selection has a nímber'of *£££! * * ба'ЬеГе'' ̂  ̂ * 

which t te^selectio^ia^n0^61, ^nf°Tinatl'on re1uired in respect of the universe from 
minous for establishment я 1S usua^^y more readily available and less volu-
etSToHo^odU^SLthS for a°mm°dities and for commodities than for vari-
to kind of economic activity ® Ub verse of establishments is classified according 
sell and use similar commodité» ei°Up °f establishments is likely to produce or 
tends to group to gether the aro-h CJaa®ifyin6 establishments in this fashion also 
substitutes. Thus, the seieofinn p of commodities which are joint products or 
direction of selecting individuel ° reaP°ndents is a valuable first step in the 
advantageous to classify the nniw commo^tties. For this purpose it would also be 
as kind of sales outlet in the r»frSG * esbablishments according to area, as well 
localized industries. Moreover off rebail trade units and other kinds of highly 
the collection of co-ordinated fi Jcti"8 sai"ple establishments first, facilitates 
«.U to b, gathered le ««.Ót ífT" °f V"uea' laantities and prices. All the 
modltles may then be g athered from oample commodities and varieties of these com-
д TQT from the eama establishments. 

in each category (etratum)°Sf0kinfS«?nde!!fS and items» the business establishments 
Kind of activity and, perhaps, location should be 
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. in the order of magnitude of a relevant attribute. U se might be made of 
ВГГ^output or shipments, of value added or of employment during a base year for 
i1®88ourpose. I n order to gather data of a given level of accuracy at minimum 

te it is best to use the techniques of probability sampling in selecting the re-
COÍndénts, individual commodities, etc. to be surveyed. T he monthly and quarterly 
^°oles should be sub-s ample s of the annual samples and the annual samples should 
(turn be sub-samples of the base-year samples. T his intermeshing of samples will 
uv the basis for effective use of the annual results in making the monthly and 
quarterly estimates and of the base-year results in making the annual estimates. 

w. It may however not be practicable to use probability samples, particularly in 
the monthly and quarterly inquiries, in view of the difficulties of obtaining rapid 
and reliable response in the case of certain establishments. I nstead, many coun­
tries use purposive samples in their monthly and quarterly surveys. T hey attempt 
to select representative respondents who can be expected to furnish useable figures 
quickly. A common way of making this selection is to choose all units above a given 
size from each stratum of establishments. T he size cut-off point chosen reflects 
the number of establishments to be included in the sample and the distribution of 
establishments according to size. Л preferable approach is to limit the number of 
establishments which are selected with certainty, that is to raise the size cut-off 
point, and to include representative units of the smaller establishments. In gen­
eral, the most efficient size cut-off point is equivalent to the total value of the 
measure of size adopted, divided by the number of establishments to be included in 
the sample. A sufficient number of sample units are then chosen from among the 
smaller establishments so that their total in respect of the measure of size adopted 
la equivalent to this size cut-off. 

2. Other units of observation 

55» In the case of surveys of household consumption expenditure, it is efficient to 
use multi-stage sampling. The first two stages might consist of successively smaller 
areas of location of household, for example counties or districts and villages, 
municipalities or towns and blocks. Th e third stage sample units are then households. 
The areas of location should, at each stage, be stratified according to size of 
population. The areas of each stratum might be listed in order of size of popula­
tion and geographic location, and might be selected with probability proportional 
to size of population. Th e number of areas selected from each stratum should depend 
on the relative magnitude of the population included in the stratum and the variance 
0f its members in size of population. 

In order to select commodities and varieties for purposes of gathering series 
J?,*j®8Pecb of the consumption and capital formation of government services, the com-
va? involved in the case of each service should be arrayed in order of their 
vher8 ?ur*n8 a base year. Commodities grouped according to the kind of activity 

e bbey are characteristically produced and listed in order of value, should also 
1апо»+* electing items for purposes of gathering price series in respect of 
p n;e ftnd exports. 
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C. Criteria of selection 

com-
the 

of the methods applied in choosing respondents, individual с 
^•ÎT'etc the use of criteria such a s the following in order to determine „ 
niodltiee, etc. ^ ^ ̂  gelcted from each of the strata into which re­
sidents litems are divided, will contribute to the efficiency of the sample: 
(tHhfLount of the Item of major interest, for example value added, value of 
¿rose output or value of imports or exports durine the base period relative to the 
Sêrsge magnitude in the case of all strata; (li) the relative degree of eorrela-
tion betveen quantity and price changes in the case of the flous to be measured; 
and ( iii) the relative variation over time in the quantity and price series. The 
first criterion, which i s based on th e fact that the larger the value, the smaller 
should the sampling error be, is frequently used in selecting respondents and items 
for gathering indicators of quantity and price. The last two criteria, which a re 
based on the fact that the greater the variance, the larger should the sample be , 
are the subject of much l ess attention. This may be due to the difficulties of 
measuring intra-class correlations and variances. 

D. Frequency of collection 

56. Though re liable data on the quantity or value of an. item can, in most in­
stances, be gathe red in respect of the entire period that is of interest, this Is not 
to in the case of data on p rices. The frequency with which price quotations must 
be gathe red during a period in order to estimate Representative average prices for 
the period, should dep end on the extent to which the prices in question may be ex ­
pected to vary during the period and the relative magnitude of the flow. For 
example, price quotations in respect of the transactions during a given day onl y o f 
a quarter m ay be sufficient to establish a representative quarterly price in a few 
instances while price quotations in respect of the transactions during one day o f 
each w eek of the quarter may be needed in other instances. In the case of most 
flows, it Is likely to be sufficient to collect price quotations in respect of the 
transactions during one day of -each month. In the case of most countries, gathering 
price quotations more frequently than once a month is feasible only where organized 
exchangee or trade associations are the source of this information. 

Mfrifltainlng the representativeness of indicators 

°fínt4n >he representativeness of the various quantity and pri ce 
aftmntofl «-г ». gathered, it is generally necessary to re-examine and revamp the 
each tima .„"Г e ' individual commodities and varieties of commodities used 
every f ive or f°ï th® fleries ls chan8ed« ^ould be carried out once 
it is essential tn vttrS*4.i. ^ttion, between these thorough reviews and revision) 
adding representanvf6» Í6 BfJIlP-',es used in the various inquiries up to date by 
newly produced or resPect of the newly founded establishments and 
These additions should к *mportant commodities and varieties of commodities, 
or varieties o? Sdin leaet Some of the added commodit es, 
have drastically decreased8! "i Ьв 8ubstitutes or replacements for items whic 
commodities, or varietie* Л*-П portance or disappeared from the market; other 
goods or services sunolied ^^pdities, will reflect growth in the quantity 0 

«applied. Щ the former case, the new s eries should be linW* 
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quantity indexes by tying these series to the old series they replace; in the 
*Bfter case, the new series should be added to quantity index numbers so as to show 
Î ¡eases in quantity. S eries which' represent the activities of new establishments 
,bould in general be considered to represent increases in quantity. 

eg W hen establishments which are in a sample inquiry go out of business, or when 
Included commodities disappear, from the market, they will of course be automatically 
omitted from the sample. On the other hand, positive steps must be taken in order 
to identify and add new establishments, commodities or varieties or commodities 
vhich should be included in the sample. I nformation might be gathered in respect of 
new establishments and commodities as part of the collection of basic data for the 
annual series of index numbers ; units and items representing them might be added to 
the samples for the annual and more frequent surveys in connexion with the compila­
tion of the annual series. Lists of producers classified according to kind of eco­
nomic activity might be reviewed and revised annually; data might be gathered on the 
value,. quantity and prices of the gross output, intermediate consumption and the 
fixed capital formation in respect of relatively detailed categories of commodities 
from the samples of new producing' units. A rrangements are also required so that 
establishments continuing in the annual sample will furnish information concerning 
nev and important commodities produced which have not been covered before. S imilarly 
annual external trade statistics should be reviewed in order to detect individual  
commodities which have become important in imports or exports. 

59. Substitutions for, or replacements of, varieties of commodities being priced 
will often be required more frequently than once a year. F or this purpose, re-
apondente might be asked to indicate any changes that have taken place in the impor­
tant varieties (for example, specifications) of the commodities for which they report 
in monthly and quarterly inquiries. Co untries have often detected such changes as 
a result of querying marked monthly increases, or decreases, in the series of prices 
vhich establishments report. 

III. AD JUSTING SERIES FOR DIFFERENCES IN QUALITY 

A. The problem 

order to introduce series of new commodities, or differing varieties of the 
мм commodity, into án index number of quantity or price, it is neceesary to have 
th»¡ftSüre ^e Quality, that is the economic worth, of the new item relative to 
of ¡ь a c°6nate item included in the index. If the new item replaces an old item 
1 the index which is now of little or no importance in the supply of goods or ser-

it«e8> item should be used as the cognate item. I f an item is entirely new, 
la .C0®na,te item might be the good or service already included in the sample which 
Ш 8 to the new entry in source of supply end disposition end in technology 
it С°?* structure of production as is feasible. T he relative economic worth of two 
on8 considered to be equivalent to the ratio between their prices when traded 
the % StT market at the same time. This ratio furnishes the means of expressing 
¿ucea Pri°e °r quantity of a standardized unit of the cognate item to be intro-
cf и index in terms of the "pure" price or quantity of a standardized unit 
^lt3e^°!"ate item» The quantity data in respect of the new item, measured in 
Sev iri. cognate item can then be added to, or linked into, the index number. 
,erle« of f!ries woul^> in general, be linked to, or substituted for, the price 

the cognate item in an index number. 
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6l. More attention has been paid to the necessity of making adjustments for chan» 
in the quality of the items covered in a series in the case of price index number?5 

than in the case of quantity index numbers. Hovever, as it is necessary to assirn 
a nominal average base period price to new items which are introduced into quantitv 
indexes without replacing other items, attention has been given to evaluating the 
relative quality of the new item s in these instances. The techniques employed to 
evaluate the relative economic worth of items necessarily depend on a number of 
considerations. The avenues of information and the resources that are available f 
this work s et practical limits to what might be done. Whether or not items intro-W 

duced into the sample replace old items, the circumstances under which replacement 
takes place in the market, and the similarities and differnces in characteristics 
between the added items and the cognate old items are important factors in deter­
mining the appropriate methods of measuring their relative economic worth. 

62. When p rices in respect of a new com modity, or variety of a commodity, and the 
cognate item included in a sample inquiry are available in the market simultaneously 
the ratio of these prices furnish a reliable and direct measure of the relative ' 
economic worth of the two items. This situation occurs most frequently when the 
new item is a replacement or substitute for the old item or when shifts take place 
in the relative importance of the various transactions in a commodity or commodity 
category. The two items may consist of unlike but related rnmmndH f.-i oc 

B. The use of overlapping prices 

V4iC ииц.кет.> V111 not have yet become obsolete< 

IUWOU aypiicauxe ипеге one 
nf Sfiries for the other is short and the change °f time ia 8maU. 
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C. Principal factors of quality 

When the market does not provide a direct measure of relative economic worth, it 
es necessary to simulate the process of pricing on the market in order to esti-

ber°relative economic worth. The "hedonic" or "principal factors of quality" 
Approach, which is briefly described earlier in this paper, is designed to serve this 
purpose. 
, This approach consists of a statistical analysis of the degree of the relation-
hlo and the parameters of the function, between selected technico-physical charac­
teristics of the marketed varieties of a commodity and their transaction prices. T he 
function may then be used in order to estimate the price of new varieties of the com-
rodity that are supplied to the market after the old varieties have disappeared. T he 
analysis may be applied to data during the period when either the new or the old vari­
eties of the commodities in question are cn the market. T he parameters of the func­
tion derived in respect of each period may differ because of changes in the consumer 
preferences and in the conditions of supply. 

66. The "principal factors of quality" approach has been used in estimating the 
prices of such items as automobiles, types of power equipment, dwellings and other 
kinds of highly fabricated unique goods. As is indicated earlier in this paper, the 
approach may be used in order to evaluate trends in prices in the case of unique 
goods or services, as well as in the case of abrupt changes in the varieties of a 
commodity that are supplied to the market. In the former case, the prices of repre-
aentative models of the goods would be estimated from the fitted function. 

67. In employing the "principal factors of quality" approach, as well as other tech­
niques of estimating relative economic worth of items, a basic assumption is that the 
factors of price determination have not changed significantly in the interval of time 
between the disappearance of old items and the introduction of new items. T he shorter 
this interval of time, the more likely will this assumption be well founded. A n 
elaboration of the method where the assumption is not made, is the use of time as one 
of the variables in the fitted function. In this case, the data on prices and the 
'elected attributes that are utilized in the statistical analysis relate to various 
periods of timej the parameters associated with the variable, time, would reflect not 
®nly changes in relative consumer preferences and conditions of supply, but also 
changee in the level of prices for the commodity in question. 1 

In practice, use is made of a number of other approaches to measuring the rela-
economic worth of varieties of a commodity when the market does not directly 

vor+ц8^ ̂ his information. These approaches all attempt to evaluate the economic 
1.. ' ̂roni the point of view of both sellers and buyers, of differences in character-
l" ^ich are considered to be correlated with differences in prices. Wh en this 
Prie# ^easible, evaluation is frequently carried out in terms of the supply or cost 
bu , Producers. H owever, in the case of the prices of retail sales to households, 

ra evaluations or relative economic worth are frequently emphasized. 
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D. quantifying technico-physical characteristics 

69. A simp lification of the "hedonic" approach t o measuring the value of differ, 
enees in technico-physical characteristics has often been used in the case of dif. 
ferent varieties of the same commodity, or very similar substitutes, when a simple 
linear relationship exists between th e economic worth and one, or a few, of these 
characteristics. For example, use has been ma de for this purpose of such character, 
istics as the, weight of bread or soap, the alcoholic content of beer, the metal c on* 
tent per un it of ore, the purity and specific gravity of sulphuric or nitric acid 
the power p otential of electric generators. The u se of the correlation between ' 
technico-physical characteristics and values in comparing the economic worth of 
items has been extended to more comp lex situations by assigning point values 
(weights) to each of a number of attributes which a re considered to be relevant and 
defining relationships which are not necessarily linear between the technico-
physical characteristics and economic worth. This approach has, for example, been 
applied in laboratory and engineering evaluation of a number of commodities in the 
case of Hungary a nd in the engineering and road evaluation of various types of 
automobiles in the case of Sweden. 

E. Cost and supply price data from producers 

70. The techniques described in the preceding section are used to a limited extent 
only. Official statistical authorities make more use of data on supply or cost 
prices in adjusting series to a comparable basis when overlapping price data are n ot 
available in respect of paired items or when i t is not clear that there are no dif ­
ferences in quality between the items. Data are usually gathered from respondents 
S ' t cost, supply or estimated market price of the components or materials 
that account for the difference between the new and old varieties of an item, (ii) 

or supply price for the new v ariety when the former variety was on the 
япл !od°f V4C+«Verfu'j.°r the P^ts of the difference in price between the n ew 
fled Г due/to cha"6es in"pure" price and alterations in speci-
thev inriiidA 8 (ashing) prices are preferable to cost prices, because 
nliers Sl frln! íatv °í Pr0fits' Since the estimates of profits by major su p-
willine to nav V 1У e4 ed on assumPtions about the prices that buyers are 
auoolv кР Pr*cea ®аУ approximate market prices closely. In particular, 
machinery an d ^Ïloment^n^M approxlmate mar*et prices in the case of industrial 
suppliers. highly fabricated consumer goods, if averaged for major 

is feaaible^with^respect^to^ i^the^iff*6^8' U i6 deslrable to be as specific" 
•ties that are to be valued fill ík í ce in ^tributes between the two vari-
of reference for valuation ' °* valuation sought, and (iii) the peri 
ference in characteristics 'to b»US л*16 attention oí the respondents on the dif* 
and objective estimates. Ae enrmi should assist in gathering more pertinent 
another, it is essential to ind?!?»* or co®t prices may differ from one period to 
the old or the new îarîety w« on ÎK "hether the data ara »a*ted for the period th at 
recent period may yi eld more r eliable data^' Seeîclng information for the more 
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IV. DISCONTINUITIES IN SERIES 

T ansactions in items included in a sample may be discontinued temporarily 
e of seasonal patterns in their demand or supply, or because of unforeseen 

geaS0nal discontinuities often occur for food products or wearing apparel. 
eVW ded imports of articles because of special quotas or duties are examples of 
^rnlar discontinuities. The discontinuities may result in distortions in a price 
Mxif the price quotations for an item are simply excluded when the item tempo-

ilv Is not available, particularly if the item has a significant weight in the 
Мех. Ways of avoiding these distortions in price indexes, both in respect of 
short-run changes and long-run trends, must therefore be devised.-

A. Irregular discontinuities 

73, The appropriate method for dealing with irregular discontinuities in price 
series depends to a great extent on the weight a discontinued transaction carries in 
a price index and on whether it has regularly exhibited significant fluctuations in 
price. If the temporarily discontinued quotations have negligible weight and have 
shovn little fluctuation in the past, it is appropriate to omit the series tempo­
rarily from the index; or, better, to carry forward the last available prices. T he 
aecond alternative is easier to do and is less likely to result in illusory changes 
in the index. 

îlt. Where the aforementioned conditions do not hold, it is common practice to esti-
cate the missing prices, based on price series for cognate items or groups of items. 
Use should be made of the most similar cognate variety or commodity, the price trend 
of vhich exhibited the greatest correlation with that of a discontinued item. W here 
cognate items are.not available, some countries carry forward the last available 
price for discontinued items, while other countries Impute the price trends in the 
class of commodities closest to the discontinued items. 

?5> When the discontinued items again appear in the market and their actual prices 
we reintroduced in compiling the price indexes, the index number may register sharp 
Illusory changes. Th ese changes might be eliminated by proportioning the change in 
the price of an item over each month during which it was not for sale. Ho wever, 
this can be a laborious procedure which probably should not be resorted to except 
v ere reintroducing the actual prices gives rise to marked distortions in published 
Price data. 

B. Seasonal discontinuities 

1 A common national practice in dealing with seasonal discontinuities in priced 
isT+l8 to carry forward the last acceptable price of an item during the period it 
•houlî aval3Able on the market in sufficient quantities. T he last acceptable price 
bec, refer to some time before the disappearance of the item from the market, 
UmavV* the Epical price situation at the time of its disappearance. S imilarly, 
the Чл e £e®lrable to wait some time after the reappearance of the item to replace lDe dummy" price# 
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, data for cognate series are used in bridging the gap be-
77. In some cases, price °a; ance 0f seasonal items. This approach might be 
tveen the disappearance an PP^ geaaQnal and cognate items are similar during the 
taken when t he price tren av&ilable on the market. In a few instances, prices for 
periods when both items iUns nrice indexes relating to the months or 
"«-1 «""» g: the шагХеЬ. If thU practice ts ЮН». 
';"íhé'J™í?prl« statistic, should include the prices of the seasonal Items for 

Sfê/U — these Items are on the »rhet. 

v. SELECTED A SPECTS O F C OMPILING INDEX NUMBERS 

78 This part of the paper concerns selected questions in the compilation of the 
annual and more >freiuent, Index numbers listed In table 2 of document E/CN.5/1.27 
from t he elementary series of quantity and price dealt with above. 

A. Imputations in respect of quantity, price and value series 

79» Building up th e annual and more frequent quantity and price index numbers from 
elementary series in respect of samples of commodities of course involves imputing 
trends in the sample commodities to other commodities. Imputation of trends in 
prices and quantities to some goods or services is even required in the compilation 
of index numbers for base periods as it is impracticable to seek quantity and price 
series for the innumerable, relatively unimportant items which are produced or im­
ported and disposed of to intermediate and final uses. 

80. If the sample is efficiently selected, most of the non-sampled commodities 
should be similar in character to the sample commodities. They should, for example, 
be the characteristic products of the same detailed kind of activities. However, 
less important non-sampled commodities are likely to differ more substantially from 
the sample commodities. The extent to which items from relatively detailed, un­
important categories of commodities will not appear at all in the samples will be 
greater in monthly and quarterly inquiries than in annual inquiries. In practice, 
figures are however often sought for the total value of these miscellaneous items, 
at least in base-period years. 

81. The trends in quantity or price of sample items should, in most instances, be 
imputed to other items vithin the same detailed category of the classification. Ijj 
practice, the categories in respect of which the trends in sample items are imputed 
to non-sample items range from th e most detailed to the broadest level of classifi­
cation. It is suggested that for monthly or quarterly series of index numbers, the 
TMÜÍ+Í.I rî" eq?ivalfnt to the major groups of the International Standar 

ft* hu í î (ISIC) should, in most cases, be the broadest category 
ПХП îLWÎi^ ? \ln quantlties or prices are imputed. In the case of annual 
iiïht in LÏÏ Ííü! catee°rie* oí classification used in making the imputations 
elîs.e. l?8tancee» be equivalent to the groups of the ISIC, or even commodity 
Goods and ServîcM8?î"crî International Standard Classification of AU 
t^tîe mtercaîLi^f; ïï® inPutations should, in most instances, be restricted 

latter categories in the case of benchmark years. 
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In general, the imputation of the price trends of sample commodities to other 
odities is to be preferred to the imputation of the quantity trends. T his is 

<«* cauSe, in most instances, the variation in the prices of similar commodities 
13 ore highly correlated than the variation in the quantities of theee commodities. 
¡J" lt i8 often advantageous to. compile current-weighted index numbers of prices' 

d divide these series into index numbers of values in order to derive index num­  
era Of quantities. T his method of compiling index numbers of quantity is particu­
larly useful, even for benchmark years, when elementary quantity series are gathered 
for a very small portion of a category of commodities, as for example in the case 
of relatively unimportant miscellaneous commodities. 

gj, Because of the advantages of imputing trends in prices over imputing trends in 
quantities, it is suggested that in annual and less frequent compilations, series 
ihould be gathered from establishments on the value of gross output, intermediate 
consumption and gross fixed capital formation, in total and classified according to 
categories of cora-nodities. A nnual series of values in respect of the total final 
consumption expenditure of households and the services of government and private 
non-profit services should also be collected. External trade statistics usually 
yield monthly and quarterly, as well as annual, figures on the value of imports and 
exports, in total and classified according to categories of commodities. I t is not 
juggested that value series should be sought in respect of any other flow, excepting 
non-homogenous categories of commodities, for which it is necessary to derive data 
cn quantities from figures of values and prices. Th e gathering of annual figures 
cf values in respect of the various flows will, of course, furnish data for purposes 
of constructing current-weighted price indexes and for purposes of checking the con­
sistency of annual quantity and price index numbers when these indexes have been 
compiled independently. 

Except in the case of relatively unimportant miscellaneous commodities, the 
derivation of quantity indexes from value and price indexes should be carried out 
foras detailed categories of commodities as is feasible. I n order to cover the 
slscellaneous group of commodities in the quantity index for a given flow, however, 
the relevant price index might be divided into the total value index for the flow, 
«ovisions should be made so that annual quantity and price Indexes may be compiled 
independently for most elements of the various flows. 

B. Double deflation and value added 
1. The need for double deflation 

4ac» ^Uan^ity and price index numbers of value added for the various kinds of pro-
r« should> as as is possible, be compiled from quantity and price series in 

aggregates of gross output and intermediate consumption. S uch scries of 
annua?? built up from -eries for individual commodities, are to be compiled 
V4lu 

y» but not monthly or quarterly, in the proposed system. P rice indexes of 
tity 1aTdsd are also to be compiled annually only, but it should be noted that quan-
^uaily6*68 аге b° ̂  prepared monthly or quarterly, as well as 
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0, „ м л.*л»ц0« is not suggested for the compilation of the more frequent 
06. Double d eflat of the difficulties of gathering quantity and price 
íUíntítythe iíteüdiate consumption of individual commodities on a monthly or 
data on t he int ^ reasonable to assume that the input-output co-
qfficierrts of a'kind of activity will not change significantly during the course of 
! v«ror so the use of quantity series in respect of gross output, or in respect 
ofTw£y flow, in order to extrapolate the quantity indexes of value added for 
the last available year should yield reliable monthly or quarterly indexes. 

r •* 

87. In the case of most industries, it is however not realistic to assume stable 
input-output coefficients over a number of years because of technological progress 
and changes in the relative prices of inputs. Tor agriculture, changes in inter­
mediate inputs may not be important, but fluctuations in gross output because of 
weather and related factors will result in significant alterations in input-output 
relationships from one year to/the next. 

88. Experience suggests that other important factors contributing to the differences 
between q uantity indexes of gross output and quantity indexes of' value added com­
piled by double deflation, are changes in product mix, in the vertical integration 
of industry aud in the efficiency with which raw materials are utilized. Shifts in 
the relative importance of products from less to more highly fabricated commodities, 
or vice versa, will be reflected in the indexes of value added to a considerably 
greater extent than in the indexes of gross output. With greater diversification 
in gross output and higher input-output ratios, the difference in sensitivity to 
changes in product mix betwee n indexes of value added and indexes of g ioss output 
increases. While indexes of gross output will not be affected by changes in the 
degree of fabrication of raw materials consumed if the quantity of gross output of 
commodities remains unchanged, indexes of value added will reflect these changes. 
Further, index numbers of value added but not index numbers of gross output, v/ill 
show alt erations in the quanta of ràw materials utilized per unit of gross output. 

2. Anomalies In double deflation 

89. The use of double d eflation may somet imes lead to paradoxical results in the 
Ч!»68 ?f Vaí:Ue added at const&nt prices for detailed categories of lo­

an *xamPl®» when, because of a considerable decline in relative price, 
tha Ъа>« п.и 8 U86<3 *П mUCb lar8er quantities in the current period than in 
added at current _г® inííex of value added may show a decline though value _ 
If a considerable decrees t 4/"Uantlty index of 6ross output increase substantially-
time, value added at ennat-pît ? quantity of gross output takes place at the safe 

results are likelv to be CP лЧ068 raight even become negative. As such unrealis 
be possible to identify these%p + °Пе> °Г a few' maJ°r factors, it should, however, 
period if the anomaly i s due w* "ау be necessary to change the base 
outputs or inputs. substantial alteration on the structure of either 

unrealistic ^иаптПеНе^о?™? d°Uïle deflatior> are not sufficiently accurate, 
coefficients .¿re high. For examni"6 ?d таУ als° be obtained when input-outpu 
of int .medíate Input end outrait Î tb° 4uantHy indicators utilized in resp® lt put and output are not representative, an increase in gross outP«« 
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• jj l8 actually due to a proportionate increase in intermediate input, may be re­
flected d ifferently in the two indicators and may result in spurious changes in the 
jintity index of value added. Similar spurious changes in the measures of price or 

£ - tity may r esult if unrepresentative price index'numbers are used in respect of, 
^ to deflate, gross output and intermediate input. 

3- National practice 

M The use of double deflation in compiling index numbers of- value added has been 
found most suitable, in practice, in the case of agriculture, a number of manufactur­
ing industries and part of transportation. The indicators used in respect of gross 
Intermediate inputs generally do not cover purchased services. For certain other 
Industries, the relatively insignificant ratio of intermediate input to gross output, 
or t he lack of adequate data on intermediate consumption, has led to the use of data 
on gross output as indicators of the trends in value added. Examples of industries 
vtere intermed iate consumption is a very small proportion of gross output are logging, 
distribution and a number of the services. In the case of the chemical and miscella­
neous fo od industries, the wide range of intermediate inputs interferes with the use 
of d ouble d eflation. Because of the difficulties of putting together quantity 
series for gross output, measures of employment or intermediate inputs have been used 
u aubstitutes for double deflation in compiling quantity indexes of value added for 
Industries such as the manufacture of heavy machinery or construction. 




