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| nt roducti on

1. Anong the nmany distortions of financial reporting caused by changes in the
general price level (inflation or deflation) is the problemthat the aggregate
of data for the sub-periods that conpose a given period may well be different
fromthe corresponding data for the period as a whole. As is explained in the
1996 CECD publication entitled: “Inflation Accounting: A Manual on Nationa
Accounting Under Conditions O High Inflation” (in short Inflation Accounting),
prepared by Peter Hill, factors that can produce this situation include uneven
fluctuations throughout the period in either or both transaction fl ows
(including inventory turnover) and general price levels. This note is concerned
with a specific aggregation problemarising fromchanges in inventories (VPC
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2. When price changes occur while goods are held in inventory, one observes
that the value of changes in inventories (VPC) is generally different when it is
calculated at the nmonthly interval and the three nonths are aggregated into a
quarter conpared with its calculation done at the quarterly interval; sinmlarly,
the VPCis different when it is calculated at the quarterly interval and the
four quarters are aggregated into a year conpared with its cal cul ati on done at
the yearly interval. This is troubling, particularly because the VPC plays an
exceptionally inportant role in the nmeasurenent of the value of output. By and
|l arge, the current price value of output of any good produced equal s the val ue
of its sales and other uses plus the val ue of changes in its inventories. Once
the VPC is different, the value of output is different, the value added is
different and this difference is carried forward to all the sequence of
accounts, up to the closing balance sheet when it is elimnated. Is this
difference inherent or a result of surveys of varying quality for different

i nterval s?

Princi pl es of neasurenent

3. Let us first ook at the principles underlying its neasurenent in the
nati onal accounts. The 1993 SNA states: “The basic principle underlying the
measur emrent of changes in inventories is that output should be recorded at the
time it is produced and val ued at the sane price whether it is imediately sold
or otherwi se used or entered into inventories for sale or use later. No output
i s recorded when goods produced previously are withdrawn frominventories and
sold or otherwi se used. It follows that entries into inventories nmust be val ued
at the basic prices prevailing at the tinme of entry, while withdrawals nust be
val ued at the prices at which they are then sold.” (Paragraph 6.58). It further
states: “Wen prices are stable, the neasurenent of changes in inventories is
relatively sinple. However, when there is inflation, significant price increases
may occur while goods are held in inventory. Hol ding gains accrui ng on goods
held in inventory after they have been produced nust not be included in the

val ue of output” (paragraph 6.59).

4. The principle underlying the nmeasurenent of VPCis well stated in the 1993
SNA but it does not provide any operational guidelines for aggregation of VPC
from sub-annual data into an annual series when the sub-period price changes are
significant. Wien the sub-period price changes are significant, the economc
principles underlying the process of aggregation by which annual accounts are
constructed need to be reexamnm ned. The above noted OECD docunent on Inflation
Accounting states: “Sinple addition of the values of flows occurring at

different points of time throughout the accounting period as a whol e may not
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necessarily produce the nost neani ngful and useful annual accounts under
conditions of high inflation” (page 31). One of the axions of annual nationa
accounts is that there is price honogeneity over that period. Though this is not
explicitly stated in the 1993 SNA, it is inplicitly assuned so. It is good that
this axi omwas el aborated and gi ven an enmphasis in the | M- s national accounts
training material, particularly dealing with Quarterly National Accounts: Scope
and Rol e, prepared in Decenber 1997. Although this axiomnever fully applies in
practice (unless inflation is zero and relative prices are stable), with | ow
inflation, the useful ness of annual accounts is not hanpered too much. However,
in a situation of high inflation, sunming up the current price data from
quarterly accounts over a year becones neani ngl ess. Under conditions of high
inflation, the Inflation Accounting manual recomends to restate the sub-period
accounts into constant price level (CPL) accounts such that the weights reflect
the underlying econonmic reality. Note that in the CPL accounts for the sub-

peri ods, the sane price |level is used throughout the year.

5. H gh inflation or noderate inflation or significant price changes for sub-
periods within an accounting period result in simlar conceptual difficulties
for aggregation purposes, though their intensities are different. To enphasise
this point, the OECD s Inflation Accounting docunent states: “...It is worth
noting that the procedures indicated above for the cal cul ati on of annual indices
as wei ghted averages of sub-period indices using CPL values as weights shoul d be
appl i ed even under conditions of |low or zero inflation. Consider the limting
case of zero inflation in which the general index of inflation remains constant
from sub-period to sub-period. A though there may be no general inflation, some
degree of variation in relative prices is bound to be present in the accounts if
only because of seasonal variations in prices” (page 52). It further states: "As
soon as there is even noderate inflation it becones inperative to do so using
CPL accounts if precise and reliable neasures of year to year quantity and price
changes are required” (page 53). Thus, in principle, annual accounts are

nmeani ngful only when the sub-period price changes are insignificant.

I nsignificant price changes produce, by definition, insignificant holding gains
for changes in inventories. Thus, there is an inherent difference between the
val ue of VPC for an annual total calculated by aggregating it fromfour quarters
and cal cul ated directly fromannual changes in stocks when there are any hol ding
gains in the sub-periods.

Statistical difficulties

6. In addition to the general reasons nentioned above, there are severa
specific statistical reasons why the results fromthe different intervals are
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generally not the same: the data sources are different; the data sources on the
needed detail on conposition of goods held in inventories, their turnover period
and the prices charged for individual commpdities are of poor quality at the
annual interval but are rarely available at the sub-annual intervals. Additiona
conceptual and practical conplications arise in valuing output and inventories
in sectors, such as agriculture, whose output is subject to seasona

fluctuations in price due to changing demand or supply conditions over tinme. The
1993 SNA states: “Suppose an annual crop is harvested at one point of time, put
in storage and then gradually sold off, or used over the remaining twelve

nmont hs. Suppose further that the price gradually rises to reflect the increased
scarcity of the good until the next harvest. In the absence of general price
changes, the increase in the price of the good while being stored nust be
interpreted as neasuring the value of an addition to work-in-progress... The
goods wi thdrawn from storage sone nonths after the crop is harvested are
economically different fromthose that entered because of the changi ng supply
conditions over time.” (Paragraph 6.108). Further to the conceptual issue just
noted, there is the practical problemof not knowi ng what the actual price
received is going to be when crops are sold through sone type of marketing
boards. Thus one nust record an initial price for the quarterly accounts to be
revised | ater when the actual price gets known. This approach, or one sinmlar to
it, is used in Canada for val uing output of wheat: the Canadi an Weat Board,
consi dered as farners’ cooperative, receives a significant portion of the
harvest and pays an initial price to farmers; its profits, known only when the
wheat is sold many quarters later, are given back to farners as final paynent.

It is the total payment, initial plus final that determ nes the net incone of
farmers and, hence, the value of their output, accruing for the period when the
crop was produced.

7. The practical difficulties in measuring VPC are overwhel ming for any
interval, nore so for sub-annual series, such that, in many OECD nenber
countries, there is no independent estinmate of VPC, instead, it is residually
estimated, thus it includes all the errors of the other accounts. For exanple,

of the 18 countries listed in a recent OECD docunent, Quarterly Nationa

Accounts Sources and Methods by OECD Menber Countries (Paris 1996), 9 countries-
Austria, Finland, France, Germany, ltaly, Netherlands, Norway, Spain,

Switzerl and- calculate VPC as the difference between the production based GDP
and all the conponents except VPC of the expenditure based GDP, thus it contains
the errors fromboth sides of the accounts. The other 9 countries- Canada,
United States, Japan, Australia, New Zeal and, Denmark, Sweden, Turkey and United
ki ngdom nake independent estinmates, with data sources of varying quality,
relatively good for those sectors for which physical quantities are available to
medi ocre and poor for others.
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8. As noted above, once the VPCis different, the valuation of output and of
hol ding gains is also different and the difference arising fromthe sub-period
(say quarters) addition of values of flows to arrive at a higher interval (say a
year) seens inherent as the hol ding gains occur when price of goods in the
opening inventory is different fromthe price of goods in the closing inventory
for a specific interval. Wthin an accounting period, be it nonthly, quarterly
or annual, VPC and hol ding gains are typically recorded by referring to the book
val ues of opening inventory and closing inventory. |If there is no opening
inventory and there is no closing inventory within an accounting period, it is
nore than likely that the value of both VPC and hol di ng gai ns woul d be set at
zero even if there are price novenents and there are physical changes of
inventories during that period. This difference in current price valuation is
denonstrated using an exanple, listed in the follow ng table, of a producing
unit A, producing only a single good B, using its quarterly and annual data.
This exanple may reflect a realistic situation for agriculture sector in
countries where two crops for the sane product are produced every year

Statistical exanple

9. Unit A produces in the first quarter 100 tons of good B, and the basic
price per ton in the market is $10. Thus, the value of output is $1000. There is
no opening inventory at the beginning of the first quarter. Nothing is sold from
the first quarter’s output and the entire output is added to inventory. The

val ue of output is $1000 and the value of the goods entering into inventory is
al so $1000, as recommended by the 1993 SNA. In the second quarter, Unit A does
not produce any output and the price junps to $15 per ton. The entire stock from
the first quarter is now sold for $1500. Thus, goods withdrawn frominventory
are valued at $1500. There is now a hol ding gain of $500 from goods held in
inventory. This, again, is consistent with the recommendati on of the 1993 SNA
Nothing is left in inventory at the end of the second quarter. Unit A produces
200 tons of good B in the third quarter and the price collapses to $8 per ton

80 tons are sold and the rest is added to inventory. Qutput is valued in the
third quarter at $1600 (200 tons at $8), sales are valued at $640 (80 tons at
$8), and the goods entering into inventory are valued at $960 (120 tons at $8).
Unit A does not produce any output in the fourth quarter as it has 120 tons of
stock in inventory. Price goes up to $12 in the fourth quarter and Unit A sells
its entire stock of 120 tons for $1440 (120 tons at $12). Wthdrawal s from
inventory are valued at $1440 and Unit A nakes a hol ding gain of $480, as the
goods entering into inventory at the end of the third quarter are val ued

at $960.
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10. Let us now sunmari se the economic activity in each of the four quarters.
In the first quarter, output is valued at $1000 and is reflected in an addition
to inventory at $1000. In the second quarter, withdrawals frominventory are
val ued at $1500, the sales are $1500, and unit A makes a hol ding gain of $500.
Inthe third quarter, output is valued at $1600, sales are valued at $640, and
the addition to inventory is valued at $960: again, there is a bal ance between
supply and use. In the fourth quarter, sales are valued at $1440, wi thdrawal s
frominventory are val ued at $1440, and unit A nemkes a hol ding gain of $480.
Adding all four quarters together, output equals $2600 ($1000+$1600), sales are
val ued at $3580 ($1500+$640+$1440), the value of changes in inventory is mnus
$980 ($1000- $1500+$960-$1440). The val ue of output for all four quarters at
$2600 accounted for by sales at $3580 | ess VPC of $980. The hol ding gain of $980
is not included in the value of output or in VPC

Current Price VPC, Qutput and Hol di ng Gains

YO QL (o7 @ 4 Q..4] v1
Qut put quantity 100 200 300 300
Sal e quantity 0 100 80 120 300 300
Unit sale price 10 10 15 8 12
Qut put val ue 1000 1600 2600 ( 3580
Sal e val ue 0| 1500 640| 1440 3580 3580
I nvent ory-openi ng quantity 0 100 120 0 0
I nventory-closing quantity 100 120 0 0
I nventory-change in quantity 100| -100 120| -120 0 0
I nvent ory-openi ng book val ue 0| 1000 0 960 0 0
I nvent ory-cl osi ng book val ue 1000 960 0 0 0
I nvent ory-change i n book val ue 1000 | - 1000 960| -960 0 0
VPC 1000 | - 1500 960(-1440 -980 0
I nventory- holding gain 0 500 0 480 980 0

11. We now ask unit A in an annual survey, to provide information on output,

sal es and changes in inventory. Unit A reports that it produced 300 units in the
year and sold all of them there was no opening inventory and there is no
closing inventory. The entire output of 300 tons is valued at the transaction
price of $3580 in the nmarket: thus, the supply is balanced with use. In this
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exanpl e, the construction of an annual account by adding four quarters generates
val ue of output of $2600, while constructing the annual account fromthe annua
survey generates val ue of output of $3580, a difference of $980. The sane

di fference of $980 al so energes on the expenditure side: the value of changes in
inventory arrived at by adding four quarters produces a val ue of mnus $980
whereas it is zero fromthe annual survey.

Three alternatives

12. We have already noted that the 1993 SNA does not provi de any operationa
gui del i nes on aggregation over goods and services and over intervals of tine
within a given accounting period and that the CECD s Inflation Accounting nmanua
has specifically raised the issue of aggregation of quarterly accounts for
annual accounts. There are two alternative ways to present annual accounts
derived from annual surveys and annual accounts derived fromthe aggregation of
four quarters for value of output, value of changes in inventory and val ues of
hol di ng gai ns:

(a) The flows reflected in annual accounts supersede the flows reflected in
the quarterly aggregations, the rationale being that for calculation of VPC, the
annual data sources are always of better quality. In our exanple, this neans
that the unit price used for valuing quarterly output is the actual unit sale
price, whenever the sale occurs during the accounting period. Thus, the val ue of
the first quarter’s output of 100 units is $1500 and the value of the third
quarter output is $2080 (640+1440). As noted above, this approach is in the
spirit of the 1993 SNA recomendation for val uing output and changes in
inventory for goods subject to seasonal fluctuations, and which are stored for
future sale, as in agriculture

(b) The aggregation of the totals of the four quarters supersedes the totals
of the annual accounts. The sales total remains the sane at $3580. The val ue of
annual output is $2600, and of VPC is mnus $980. The val ue added of the annua
accounts is lower by $980, as there are holding gains of $980 to be deducted.
Thi s approach does not require revision of the quarterly accounts and it follows
the guidelines in the 1993 SNA for all sectors except those, like agriculture,
where the higher values of the stored goods are not due to a price change but to
an additional quality. The negative value of $980 of changes in inventory, when
there is zero physical change of inventory remains counter-intuitive, in
particular, for a sector like agriculture.

Note that both of the above alternative approaches produce identical closing
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bal ance sheets for the producing unit. The quarterly accounts aggregation
approach conpared with the annual accounts approach has | ower financial assets
in the amount of $980, but it has an additional $980 in holding gains in the
reval uati on account. The annual accounts approach, conpared with the quarterly
accounts approach, has higher financial assets of $980 but there are no hol ding
gains in the reval uati on account.

(c) The problemis inherent under any degree of inflation, high or |ow, as

Il ong as we produce current price quarterly and annual accounts. Hence, a third
alternative could be considered nanely, to allow the two aggregations, quarterly
accounts adding to an annual accounts and annual accounts devel oped directly
from annual data, remain different.

13. The 1993 SNA, as noted above, does not provide guidelines for inter-
tenmporal aggregation within a given period. However, the OECD Infl ation
Accounting manual does provide a solution to this inherent problemwth its
recomendation to restate the current price quarterly accounts into CPL accounts
(under all conditions of inflation, nore strongly under conditions of high
inflation). In the absence of devel oping quarterly CPL accounts or until CPL
accounts becore popul ar anong the CECD nenber countries, some conpromn se
convention needs to be devel oped. The issue that nmust be addressed is which
alternative better reflects the reality of the underlying econom c activity
during the period.

Present Canadi an Practice

14. In Canada, the quarterly and annual incone and expenditure accounts are
produced using both i ncome approach and expendi ture approach. Conceptually, the
two approaches should yield identical value of total GDP but in practice the
results are always different. An exhaustive probing is done to uncover any
possible errors in either side of the accounts. Once this is done and the two
totals are still not the sanme, the difference is divided by two. One half of the
difference, called statistical discrepancy, is added to the incone side and the
other half with an opposite sign is added to the expenditure side of the
accounts such that the two are now identical in value. This Canadian practice is
uni que anongst the OECD nenber countries. Al other nember countries add the
total difference to one side of the accounts, either explicitly or inplicitly.
Qur practice derives froma conviction that once all the possible errors have
been corrected, it is not proper to assunme that the remaining errors belong to
only one side of the accounts. Note that in the input-output accounts, no
statistical discrepancy is shown.
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15. The Canadi an quarterly income and expenditure accounts are produced with a
lag of two months fromthe reference quarter. The VPC conponent of the quarterly
expenditure on GDP (like other conmponents) is independently estimated (unlike
the residual estimation technique used in many European countries) by broad
industrial sectors. At the end of February, the initial estimtes of the fourth
quarter of the preceding year, along with the annual data are rel eased. During
the year, the quarterly accounts continue being revised as new and revi sed data
becone available. At the end of May at the tine of the first quarter rel ease,
the data for the latest four years and seventeen quarters are subject to
revision. This is the tinme when the results fromthe annual input-output tables
are incorporated in the accounts. Note that the annual national input-output
tables are produced with a lag of 28 nonths fromthe reference year. Thus, for
exanple in May 1999, the results of final input-output tables for 1995 and
prelimnary tables for 1996 are used as benchmarks in the national accounts for
1995 and 1996 and both the quarterly and annual data are revised consistently.
However, the VPC is not benchnarked, thus we continue to have two i ndependent
estimates of VPC, one in the income and expenditure accounts and the other in
the input-output tables. This practice needs sone el aboration for proper
under st andi ng.

16. On the expenditure side of the incone and expenditure accounts, al
conmponents (in aggregate and detail) -such as househol d expenditures, governnent
expendi tures, gross fixed capital formation, exports and inports of goods and
services- are identical in the two sets (input-output and i ncome and expenditure
accounts) except VPC. The VPC of the input-output tables is identical in value
only of the sumof VPC and published statistical discrepancy of the expenditure
side of the income and expenditure accounts. Similarly, on the income side,
wages and sal aries, mxed income (net income of the unincorporated business),
net taxes (taxes |ess subsidies) on production are identical in the two sets of
accounts, except gross operating surplus. Gross operating surplus in the

i nput -out put accounts is identical in value of the sum of gross operating
surplus and published statistical discrepancy of the income side of the incone
and expenditure accounts. This convention, of course, assures that the aggregate
GDP at market prices is identical in the two sets and it derives from severa
pragrmati c considerations. There is a detailed reconciliation process in place
before the input-output benchmarks are accepted in the incone and expenditure
accounts. Initial input-output estimates in total and in detail are reviewed by
the professionals of the income and expenditure accounts division. The sources
of differences in each area are anal ysed and di scussed for arriving at a
consensus estimate for both sets of the accounts. This process |asts over
several weeks of March and April and benchmark estimates are agreed upon by the
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staffs of both the accounts and the senior managenent for again all the elenents
of final expenditures except VPC. The VPC estimates in both sets are also
chal | enged and major differences are discussed, anal ysed and are narrowed, where
possi ble. Gven the inherent conceptual and statistical difficulties for

cal cul ating VPC, we recognise that there is no perfect answer. Thus, VPC
calculated at quarterly intervals and aggregated to annual totals is not forced
to agree with the annual total calculated in the input-output framework. It is
recogni sed that VPC in the input-output tables continues to contain sonme margin
of error. Simlarly, it is recognised that VPC in the quarterly accounts
continues to have several weak spots. Thus our pragnmatic practice is to publish
annual VPC in the input-output tables which is equal in total to the VPCin the
i ncome and expenditure accounts (estimated using quarterly intervals and the
quarterly values aggregated to annual totals) plus the statistical discrepancy.
Thi s Canadi an conpronmi se permts users to have VPC by industry in the incone and
expendi ture accounts and the comodity conposition of VPC in the input-output
tables. The final differences are not huge but are not suppressed, thus users
can make their own judgenment on how far they should carry the analysis on VPC
and draw concl usi ons.

Concl udi ng remarks

17. G ven the inportance of this topic, the national accountants of the OECD
menber countries nmay reexam ne the i ssue of neasurenent of VPC at sub-annual and
annual intervals under conditions of inflation: a) recormend to restate the
current price quarterly accounts into CPL accounts or b) arrive at a consensus
(or provide a majority view on the two alternatives- annual cal cul ations
superseding the calculations nade at quarterly intervals or the aggregation of
the four quarters superseding the annual calculations or c) allow the two
aggregations remain different. At least the issues should be discussed so that
everyone is fully aware of the inplications of the choice we nust all nmake with
respect to values of the flows of such inmportant itenms as output, val ue added
and changes in inventories.



