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1. In the last 20 years, the nmethods of neasuring changes in inventories in
the national accounts of I|srael have been revised due to the high inflation and
to the lack of reliable data for sone of the conponents. Revised nethods were
mai nly intended to inprove the estimates at constant prices and to prepare

estimates for shorter periods.

2. A short description of the background and the main nethods is given bel ow.

Backgr ound

3. Since the establishnment of the state of
characterized by high inflation rates:
rate was between 10% to 50% per year;

Israel its econonmy has been

in the years up to 1955 the inflation
from 1955 to 1970 8-9% in nost years. From

1973, inflation accelerated, reaching a rate of close to 400%in 1984. After the
i npl enentation of a stabilization programin 1985, inflation quickly dropped to
about 20% per annumin the years 1987-1991 and to around 10% or less in recent

years.

* Prepared by M. Soli Peleg and M. Daniel Finzi

GE. 00-
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4. The high inflation has caused probl ens of nmeasurenment in the nationa
accounts for nobst of the years. As is well known, at high inflation rates there
are problens of aggregation of flows fromdifferent periods. The flows at the
end of the period will carry a nuch greater weight than the flows at the

begi nning of the period, so that the conparisons of flows will reflect

devel opment at the end of the period disproportionately. The infornmation derived
from annual national accounts at current prices is al nbst worthl ess, and
estimati on of average prices and conputation of national accounts at constant

pri ces becones very problematic. In the beginning of the 1980's, problens of
measur enent becanme so |arge that publication of annual national accounts in
conventional ways was considered to be m sl eading, and new nethods of

nmeasur enent and presentation were devel oped. Estinates at constant prices becane
the main series published and npbst resources were invested in devel oping
reliable quarterly estimates at constant prices”.

5. It is worthwhile nentioning that the problens becanme evident in the single
firmas well as in the national accounts. In many firnms neither the managenent
nor the sharehol ders were able to analyze the firnis activity correctly on the
basi s of annual financial reports - a fact that nmay have contributed to a

sl owdown in economic activity during the early 1980's. These problens led to
publication by the Certified Public Accountants (CPA) Association in Israel of
recommendati ons for preparation of accounts adjusted for inflation. Since the
publication of these recommendati ons, publication of adjusted reports has becone
al nost universal. The adjustnments recommended were sinple to apply; to use the
consuner price index, which is well-known and easily avail able, for adjustnent,
rather than specific price indices, the choice of which would be arbitrary and
subj ective. The adjustnents recommended were nminly adjustnents of fixed assets
and inventories to the prices of the end of the period.

6. Si nce neasurenent of changes in inventories in the national accounts is
especially difficult, a nunber of estinmation nethods for increases in

i nventories were devel oped. These nethods are descri bed bel ow, and the inpact of
the application of the new nethods on the national accounts is shown.

Measurenment of increases in inventories based on data from financial reports

7. Even in periods with normal inflation, the evaluation of inventories using
financial reports may be problenmatic, since inventories nay be held for |ong

* A more comprehensive description of the methods for measurements of the national accounts developed wasgivenina
(end of note 1) paper presented at the IARIW seminar held in Cambridge, August 1999.
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periods and are evaluated by various nmethods in financial reports of the firns,
which reflect historic prices. The unadjusted increase in inventories wll
reflect price changes as well as vol ume changes, and since the volune increase
may be mninmal conpared to the size of the stock, in npbst cases the major part
of the increase in nomnal value will reflect price changes. |In periods of high
price inflation, differences nay also be larger in price changes of goods from
different branches or types of inventory, so that there is a nuch greater need
to nmake detail ed estimates.

8. In Israel, there are two inportant methods of evaluation of inventories:
FIFO (first in first out) and “noving averages”. LIFO (last in first out) is not
recogni zed by the tax authorities, so that alnopst no firnms use this nethod.

Until 1980, a well-known nethod of adjustnment was used to evaluate inventories
in the national accounts. Data on inventories in the national accounts, at
current or constant prices, were conputed by branch, with the sinplifying
assunption that in all enterprises the nethod of evaluation was FIFO. The val ue
of the inventory was adjusted assuming a constant rati o between finished goods,
raw materials and work in progress in the main branches and wei ghted rel evant
price indices were used, taking into account the period inventories were held on
aver age.

9. However, when inflation accelerated at the beginning of the 1980’ s,

i nprovenent of these methods was urgently needed. The nethod of conputation was
refined, and, since the prices of different types of inventories vary nuch nore
under high inflation, adjustnents for each kind of inventory evaluation were
made.

10. Informati on on the nethod of evaluation of inventories for single firns
was gat hered regularly in industry surveys. The average tine of holding
inventories was conputed for three kinds of inventories: finished goods, raw
materials, and work in progress. Monthly price indices for each kind of
inventory were prepared. Since no price indices for raw materials are coll ected,
special indices for raw material were constructed using input-output data.
Prices for work in progress were assunmed to be the average of the price index of
raw materials and the price index of finished goods.

11. For firms evaluating inventories by the FIFO nethod, the adjustnent was
made as in the past - but for 3-digit branches and for each quarter. The
adj ust rent was nmade as foll ows:

12. If Vis the value reported and L is the nunber of nonths inventories are
hel d then the average price of the inventories at tine t is:
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t-1
S Pj
Pfifo= j=t-L
L

and the values of the inventories at the prices of the period t:

V*Pt/Pfifo

13. If the inventories are finished goods, L is conputed by dividing the val ue
of the inventory by the value of sales per nonth. If the inventories are raw
materials, L is conputed by dividing the value of the inventories by the value
of purchases of raw naterial. Since the correct value of the inventory is the
val ue after adjustnment, a nunber of iterations are nmade before L is obtained.

14. For firms evaluating inventories by the “noving average” nethod, a new
nodel of adjustnent was devel oped. Using the “noving average” nethod neans that
the average price of the inventory is recal cul ated each tine a new purchase is
made. The withdrawal of inventory is made at the average price. The adj ustnent
nodel devel oped takes into account the weight of new purchases (or newy
produced fini shed goods) since the weight of each price index in the average
price of the inventories depends on the wei ght of the purchases of that nonth.

15. The price of the inventories will be:
t-1

Pm = SW*Ij
j=t-F

where Ij is the price index at |j

t-Fis the first nmonth taken into account - sinulations showed that using F=48
mekes the weight of the first nonth close to zero.

The proportion of new purchases is inversely related to the length of tine
inventories are held (equals 1/L).

16. An approximation to the weight W is obtained by:

UL UL t-1
wW.=(1-e )*(e )

17. The values of the inventories at the prices of the period t:
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V* Pt / Pnm
If Lis smaller than 0.7 the adjustment of FIFO is used.

18. Though the data on inventories are neasured at a point in tine, due to the
probl enms nentioned above with conparisons of flows and the conputation of
average prices under high inflation, it is inportant to estimate increases in
inventories for shorter tine periods. However, since data on inventories in

i ndi vidual enterprises could only be obtained quarterly (even these data were
only obtained with difficulty), estinmates of increases in inventories were
prepared each quarter

19. The i nprovenent of the adjustnent of inventories was of mmjor inportance
for the national accounts. For instance in 1988, under a relatively |ow
inflation rate of 17% the size of the adjustnent for manufacturing inventories
reached 11% of the product of the manufacturing industry.

20. In the table below inventories before and after adjustnment are shown. The
rati o of unadjusted inventories of finished goods to adjusted inventories at
31.12.89 ampunts to 1.08 and the nom nal increase in inventories is 2.8 tines
hi gher than the increase at constant prices.

Val ue of inventory in manufacturing before and after adjustnent, 1990
. . At constant prices
Bef ore adj ustment for price changes (average 1990 pri ces)
I nventory Inventory at |[Nom nal I nventory Inventory |l ncrease in
at 31.12.89 (31.12.90 increase in at 31.12.89 |at i nventories
inventories 31.12.90

Tot al 8,184 9,431 1, 247 8,801 9, 241 440
Fi ni shed 2,372 2,761 389 2, 544 2,619 75
goods
verk in 2, 059 2,162 103 2,134 2,147 13
pr ogr ess
Raw . 3,753 4,508 755 4,123 4,475 352
material s

Measur enent of

increases in inventories based on quantity data
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21. Part of the inventories, such as inventories of agricultural produce,
fuel, and other vital products, such as neat and fodder, are neasured using
quantity data and price data. Due to the problens with comparisons of flows and
the conputation of average prices under high inflation, the main problemis to
obtain suitable prices. Data on quantities could only be obtained quarterly, but
for the conputation of the increase in inventories at current prices, nmonthly
prices were used and wei ghted according to assunptions about the change of
inventories during the quarter. Especially in agriculture, the change in
inventories is not snooth, and nonthly data on production were used to estinate
the increase in inventories each nonth. The conputation of estimtes at constant
prices is nore straightforward

Measurenent of increases in inventories using production and sales data — the
exanpl e of the dianpnds branch

22. For a small part of inventories no reliable data are avail able on
inventories, and other data are used to derive the increase in stocks. As noted
above, in periods of high inflation estimtes for short periods and for detailed
itens are needed, so that nore el aborate nethods need to be devel oped.

23. The nost inportant exanple is the inventories in the dianonds branch. The
di anond i ndustry inports rough di anonds, cuts and polishes them Most of the
sales of this industry are exports. Dianond exports anount to about US$5
billion in recent years, or alnobst 20% of exports of goods to abroad. On the

ot her hand, inports are only slightly |lower than exports, and the value added in
the dianonds branch is a relatively snmall share of exports. Fromthe early 80’'s,
no reliable data on inventories for this branch have been available, and data on
val ue of exports seemto be less reliable than inport data.

24. Since the local market for dianonds is very small conpared to the export
mar ket, change in inventories is estimted for the exports market only.

Usi ng the equation: GVA = Exports + Change in inventories - |nput
change in inventories nay be derived fromdata on inports and exports.

25. As nentioned above, it is especially inportant to obtain reliable
estimates at constant prices, so the conputation at constant prices is perforned
separately for each kind of dianpond. The rough prices of dianpbnds vary according
to carat, color, clarity and cut, and the dianonds are classified into 10

di fferent categories.
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26. Data on input are obtained frominport statistics — since unpolished

di anonds only conme from outside Israel. Data on both the value of inports of
unpol i shed di anmbnds and on the quantity in carats for each type of dianond are
collected. Information on the proportion of polished di anonds obtained from
unpol i shed di anonds (“technical coefficients”) for each type of dianmond is al so
coll ected. The technical coefficient for different types of dianonds differs
widely so that it is very inportant to performthe detailed estimation

27. For each type of dianpond, change of inventories in carats nay be conputed:

Change of inventories = Inports *TEC — exports
TEC — technical coefficient

28. Since the data on value of exports seemto be less reliable, a special
conmput ation has to be nade to obtain the value of the change in inventories.

29. As a sinplifying assunption, it was assuned that the inported di anonds
were polished within the quarter, so that no unpolished di anonds are held as
inventory. Since value added is relatively small the assunption does not | ead
to serious distortions.

30. The price of a polished di anond PP

PP = (PUP/TEC) * (1 + CE)*(1 + SUR)

PUP — price of unpolished dianond

CE — ratio of conpensation of enployees to cost of unpolished di anonds,
vari es for each type of dianond

SUR — ratio of margin, assumed simlar for all types of dianonds

31. In many periods, PP has been nuch higher than the price per carat of
exports reported — an indication that export data probably are not reliable, and
recently when other indicators also showed that the exports data were
unreliable, it was decided to add an estimte of unreported incone to exports.

32. In the tabl e bel ow, an exanple of the conputation of inventories of

di amonds is given. As explained above, the conputation is made for short periods
— preferably nmonths, due to the problems with inflation. To nmininize the bias
due to inflation the whole conputation is nmade in US$ (as is the entire bal ance
of paynments for the sane reason), so the problemof inflation is mainly rel evant
for the last step of translation of the flowinto Israeli currency.
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Exanpl e of estinmation of change in stocks of diamonds- first quarter of 1999

Type of I nports in Inports in Price per Techni cal Price per exported
di anond mllion US$ t housand i nported coefficient carat (9$)
carats carat ($)

St ones 5+ 261. 4 200. 8 1,324 0. 46 3,208
Stones 2, 4-5 191.3 261.2 772 0.42 2,049
g‘;g;’ Kappes, 111.7 499. 9 231 0.35 736
Fant asy 80. 3 417.8 197 0.27 488
divage 109. 2 1,552.2 72 0.28 297
z-11 163.0 407. 4 422 0. 47 1,001
5+11- 0.5 3.0 164 0. 49 373
Spots (I arge) 79.9 189. 6 428 0.35 1,363
Tot al 897. 2 3,532.0 254

Annual estimates in base years

33. Anot her inportant problemduring high inflation is the adjustnent of

annual estimates. As is well known, the sum of estinmates at average prices does
not al ways equal the sum of estinates at current prices in a given year. As a
result, the annual estinmates at current prices in base years may differ fromthe
estimtes at base year prices for the sanme year. The size of the difference
depends on the distribution of the flows during the year and on changes in
prices during the year. During periods of high inflation, the probl em becones of
such a dimension that if the differences are added proportionally to each sub-
period, the changes shown between quarters may be substantially distorted. I|f

one adjusts the estinates at current prices, the quarterly price changes will be
distorted, and if one adjusts the estinmates at constant prices (average prices
of the year), the quarterly volunme changes will be distorted. In the case of the

estimates of increase in inventories, the distortions were especially |arge.
Since the nmeasurenment of volunme changes was perceived as nore inmportant, it was
preferred to adjust the current estinates in base years to the estinmates at
average prices and to preserve the volune changes as neasured. For recent
years, after |srael adopted the SNA93 recomendati ons, and obtain vol une changes
using estimates for each year at the previous year’'s prices, the adjustnents
have to be made each year

Concl usi on
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34. The experience with accounting under high inflation in Israel has shown
that it is inportant to use detailed basic statistics for periods that are as
short as possible to obtain estimates of inventory increases.

35. Preparation of estinates at constant prices are given priority and due to
the large differences in price changes between products fromdifferent branches
and different types of inventories, estimates at constant prices should be made
for detailed itens and for each type of inventory: finished goods, raw
materials, work in progress.

36. The probl em of adjusting annual data in base years is very inportant under
hi gh inflation, and no single satisfactory solution seens to be avail able.
However, since the volune changes probably are nore inportant for the users of
national accounts data under high inflation, in Israel it was chosen to adjust
the data at current prices to the data at average prices.
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