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I ntroduction

A maj or concern in econonic analyses is the neasurenent of the econonic
growh in volune terns between different periods of time - the inter-tenpora
conparisons. |In principle, the econonmic accounts provide a suitable framework
for constructing a systemof price and volune indices and ensure the consistency
of the price and volunme data, the mamin objective being to have nmeasures which

will allowto carry out good anal yses of inflation and econonic growth. This is
of particular interest for the transition countries in a period which is
characterized by radical changes both in the econom c and social life and in the

accounting and statistical systens.
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Thi s paper sets out the nmain issues related to recent work on inprovenents to
the constant price estimates of national accounts in Bulgaria. The work has been
undertaken with actual data and is closely related to the topics and probl ens
considered by the joint Eurostat and ACs project A2 ‘Estinmation nethods at
constant prices’, following the principles for neasuring prices and vol unes
outlined in the Conmm ssion Decision (30 Novenmber 1998):

Principle 1:

In the nmeasurenent of prices and volunmes a detailed | evel of aggregation of

products shall be used. This level of aggregation, which is referred to as the
el enmentary | evel of aggregation, shall be at |east as detailed as the P60 |eve
of ESA 95 for output, as well as all categories of internediate and final use.

Principle 2:

Vol une nmeasures avail able at the elenentary | evel of aggregation shall be
aggregated using the Laspeyres fornmula to obtain the volunme neasures of al

nati onal accounts aggregates. Price neasures available at the elementary |eve

of aggregation shall be aggregated using the Paasche fornula to obtain the price
measures of all national accounts aggregates.

Principle 3:

Vol une neasures derived at the elenentary | evel of aggregation shall be
aggregat ed using weights derived fromthe previous year.

In Bulgaria constant price estinmates and vol ume changes are expressed in the
prices of the previous year rather than using the fixed base year. Because of
both: the rate of inflation and the extensive changes in the structure of prices
and the econony itself, until now it has not been thought appropriate to
calculate price data on a single base year. That is why, the chained approach
was adopted since the very beginning of the SNA 93 inplenentation. Since 1998
for PPIs and year 2000 for CPls (as an experinent only) 1995 fixed base year
approach was inplenented as well. Re-basing procedure concerns the chain |inked
previ ous year referenced indices using also previous year weights. So, Principle
3 is perforned.

Concerning Principles 1 and 2 the reconmendations are net to a great extent
in the Bulgarian national accounts. However, there are still some problens to be
sol ved. Those weak points were the major target of the project work during the
recent two years. Although the project considered nethodol ogy and practice of
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annual national accounts constant price estinmates, sonme attention was paid to
correspondi ng short-termindicators such as quarterly national accounts data,
monthly price series, etc. As far as the quarterly national accounts conpil ation
follows the major principles of the annual accounts framework a part of the work
on inproving constant price estimtes was focused on them al so. Furthernore,
particular efforts were put to increase the quality of the basic statistics that
have strong i npact on the plausibility of the national accounts figures.

Sonme of the inprovenents achi eved were conpleted and inplenented in practice,
and the others are still in progress.

| nprovenents conpl et ed

Increased detail in the structure used for deflation of industrial output

Speci al work was undertaken to inprove the former practice in this area, i.e.
industrial enterprises output deflation at branch |level was done by a price
index (PPl) covering only principal products of a given industry. The idea was
to start deflating the detailed product groupings naking up the output at branch
aggregati on.

The main efforts were put on getting nore detailed structure of sal es of
industrial enterprises and incorporating it in the correspondi ng out put
defl ators.

Rel evant practical issues

Mont hly, quarterly and annual PPls are cal cul ated for about 600 product
groups. Each of themis associated with one 3-digit industrial group. The
products are weighted by their base year (1995) relative inportance in order to
derive the 3-digit level indices. Thus, the 3-digit |level PPls appear to be a
kind of price indices for the corresponding principal products. In other words,
the 3-digit level PPIs do not take into account price novenents of any secondary
products of enterprises. Nevertheless it mght be appropriate for common
purposes of PPls, it does not neet the required fornmat of the deflators for
national accounts set out by Principles 1 and 2. This m ght have a negative
i npact on the accuracy of the constant price data not only at the |evel of
aggregation in mnd but also at the upper ones.
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Recent i nprovenents

The work began with checking the possibilities of getting additiona
information in order to estinate the product breakdown of the industrial
branches at 3-digit level. A good basis for doing so was the sanple survey on
i ndustrial production conducted nonthly by the NSI Industrial Statistics
Di vi sion, considering sales on the donestic narket (in value and quantity
terns).

The foll owing additional procedures were applied to that set of data:

1. Two data series were constructed - for the private and for the public
sector. Both of themcontain information about the sal es’ val ues by product.

2. Two matrices 'industry by product' were designed for the respective types of
ownership (public and private). Thus, the tables consist of about 130 rows
(products) and 130 colums (branches).

3. Det ai | ed product structure by branch was obtained as regards the two types
of ownership.

4. Conposite deflators were derived for each 3-digit branch |evel by weighting
a vector-colum of commopn PPls re-based to the preceding year prices with
t he product deconposition fromthose structural tables.

The effect of the new procedure is nonitored in Annex 1 where the 1997
results for the public sector are shown. The table conpares the principa
product and ‘conmodity wei ghted’ deflators at the 3-digit level. (Please note
that the overall annual average CPlI for 1997 to 1996 was 1147, 3 per cent.)

The inproved indices were used to deflate the current price donestic sales
as part of the industrial output. It was done at a 3-digit branch | eve
separately for the public and for the private sector. Corresponding UVIs were
used for the direct exports.

The common PPl net hodol ogy has been changed at the begi nning of 1998. The
current period weights and precedi ng year price base have been fixed to 1995
ones. The indices take into account the direct exports as well and those
nmovenents are explained only by the BA./USD exchange rate changes due to the
| ack of monthly foreign trade price data. Although these changes were
appropriate to face the aimof PPls thenselves, they did not neet the nationa
accounts purposes. That is why, the national accountants have undertaken sone
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addi ti onal procedures in order to achieve the wanted deflator format according
to Principle 3:

1. Deriving re-based deflators for sales on the donestic market, as follows:

- the fixed base Laspeyres type PPIs at 3-digit level for the current
period (a quarter or a year), have been re-based to average previous
year prices. These indices are used as a vector-columm in the
procedure described above.

- the so derived new conposite indices are then aggregated up fromthe
3-digit to 2-digit level by using the current period donestic sales
as wei ghts.

2. Cal culating deflators for direct exports:

- corresponding WIs referenced to the previous year prices are used
for deflating the direct sal es abroad.

I nproved defl ation of exported output and inported internediate inputs, inported
machi nery for GFCF and net exports of goods

Some wor k has been done since the beginning of 1999 in order to inprove
exports/imports WIs. So, nore accurate deflation has been pursued for the
respective conponents of national accounts aggregates, such as: output and
i nternedi ate consunption (fromthe production side) and exports/inports of goods
and GFCF (from the expenditure side).

The practice until the end of 1998 considered specific deflators especially
constructed for national accounts purposes:

- conposite price index for the honbgenous goods (oil, chem ca
products, coal, electricity, etc.) were derived from correspondi ng
exports/inmports WWIs using Paasche formula. These products conprise
about 45-50 per cent of the external trade of goods.

- for exports of non-honbpgeneous goods the total donestic CPl adjusted
for exchange rate novenents was used, while for inports, the
har moni zed EU15 CPlI adjusted by the BGL/USD exchange rate was
appl i ed.
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The use of those deflators was inposed by sone lintations in the Bul garian
UVI cal cul ation practice, nost of which still exist. One of the problens refered
to maj or operational difficulties in trying to validate Custons data. As the NS
edits the data currently, it often finds inconsistencies. Wen transactions are
questi oned because of the inconsistencies, the declaration nust be sent back to
the original custom s official who issued the declaration as he is the only
person aut horized to make changes. This type of environnent nakes the
conput ati on of meaningful unit value indices nore difficult. Another problem was
related to the changes in the Custons tariff. The third problemthat stil
exists is the potential inaccuracies of the WIs by thensel ves. These ni ght be:
changes in the m x of goods and of conpani es engaged in foreign trade, and of
mar ket s; erroneous recording, especially of the quantity conponent; changes in
product quality, and exchange rate novenents
Recent i nprovenents

Addi tional devel opnment of the UVIs was undertaken by the NSI External Trade
Division staff in order to provide national accounts with nore appropriate
deflators for the exported/inported conponents of GDP. The follow ng steps were
done:

1. The inplenentation of the new Custons tariff based on the Harnoni zed System
(HS) allowed cal culation of unit values to be made at the |level of 9-digit
HS code (instead of the previously used 6-digit |evel). The goods are
t hought to be nore ‘ honpgeneous’ at that | owest |evel of aggregation, so the
unit values are seen to be very close to the ‘true’ exports/inports prices.

2. Screening approach was applied in order to reduce insignificant and volatile
transactions. The screening out covered about 5 per cent of all transactions
based on value, i.e. the snmallest and one-of-a-kind transactions in both the
base period and current (quarterly, annual) periods were elim nated.

3. Additional smoothing was applied to the raw data. The goods with extreme
movenents in unit value terns were considered as outliers and were
elim nated by that procedure.

4. A cross-classification was established between the Custons Tariff and the
National Classification of Econom c Activities (NCEA) based on NACE, Rev. 1.
Thus, each 9-digit HS level UVl is associated with and allocated to a given
3-digit branch code, so that exports/inports price indices were derived at
that classification | evel by using current period weights (Paasche fornula).
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The inproved overall UVI represents about 90 per cent of external trade of
goods, and the detailed UVlIs can be used for deriving inplicit deflators at
upper |evels of aggregation

The inproved exports/inports UVIs have positive inpact on the constant price
estimtes of GDP both from production and final expenditure sides. They are
i npl enented in the national accounts practice, as follows:

in the production accounts - as deflators correspondingly for the direct
exports of industrial output and the inported supplies for internediate
consunption. For the latter, a structural table of inported internediate

i nputs (weights) has been constructed by using the data and the format (30
branches and 50 commodity groups) of the last Use matrix avail abl e.

in GDP by final expenditure:

p the total exports of goods at current prices are deflated by the
overall exports UVI derived by aggregating the inproved HS 9-digit
|l evel UWVIs using current periods weights (Paasche type indices);

p the total inports of goods at current prices are deflated by the
overall inmports UVI derived by aggregating the inproved HS 9-digit
I evel UVIs using current periods weights (Paasche type indices).

p the inported machi nery and equi pnment for GFCF are deflated by an
i ndex aggregated fromthe WIs for 9 machinery headings at 3- and
2-digit level of NCEA. This is done because there is no breakdown of
GFCF at current prices.

The effect of the UVI inprovenents on respective final expenditure aggregates
for prelimnary 1998 data are shown in Annex 2

Recent research work

This section briefly describes the progress of work on inprovenents not yet
fully conpleted. Such work has been undertaken in the foll owi ng areas:

- exci ses;
- devel opnment of the PPI

- devel opments of the CPI

Exci ses
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The efforts were put on the excise duties estimation at constant prices as a
part of taxes and subsidies on products nethodol ogy and practice. The main goa
was to increase the breakdown of estinates and to use the proper vol une
projection nethod. The work was done on experinental basis only by using the
annual data for 1998 (Annex 3). After analyzing the results some inconsistencies
were found as regards the raw excise tax base data (Table 3 in Annex 3). Because
of that, and of foreseen changes in the tax legislation and recording, it nade
no point in inplenmenting these ‘inprovenents’. Since the new excise tariff has
taken place fromthe begi nning of 1999 the excise duties are now a kind of
quantity tax - they are obtained as certain anount per quantity unit. So,
certain clarifications of that approach are still necessary. In addition to
that, the tax data conpiled according to the new |l egislation are expected to be
more reliable due to additional validating procedures applied during the data
processi ng.

Devel opnent of the PP

The common PPlIs cal cul ated by the NSI are based on average prices, i.e. they
are rather like WIs. The price nmeasures used in the index is the unit val ues
for each product, calculated by dividing the correspondi ng donestic sales by the
quantity sold.

Some wor k was undertaken in 1998 to collect price data on the proper
transaction basis. According to the adopted progranmme new activities should be
involved in the specification price survey each quarter in order to neet EU
statistical standards by the end of 2001. Since January 1999 this survey was
expanded to 9 industries at 3-digit |level of the National Cl assification of
Economic Activity (NCEA), for which the prices of precisely specified products
have been observed.

At present, that survey covers 25 industrial groups at 3-digit |evel

Devel opnent of CP

The CPI covers that part of SNA aggregates which concerns the nonetary
expenditures of the population and the criteria, determ ning the expenditures on
i ndi vi dual consunption, are in nmethodol ogical conpliance with the principles of
SNA practi ce.

The CPI is a chain Laspeyres index re-based every year to annual average
previ ous year prices. The combdity basket is consistent with the CO COP
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structure and with the national accounts definitions and concepts. It is re-

wei ghted every year by the annual household final consunption nonetary

expendi tures provided by HBS!- totally they cover about 83.7% of the overal
monet ary expendi tures of households for final consunption. The link is nmade for
Decenber in the previous year, when two nonthly indices are cal cul ated based
both: on current and on previous year average prices and weights. This practice
ensures consi stency of the base prices and weights and of the chain indices
within one year. A problemstill exists because of the fact that no traditiona
adj ustments are nade yet for changes in quality of priced goods.

The NSI verifies the data and cal cul ates nonthly indices based on the annua
average prices and final consunption expenditures of households fromthe
previ ous year. At present, the Bulgarian consunmer basket of goods and services
is allocated into 12 mmj or consunption groups according to the new CO COP/ H CP
For national accounts purposes CPl based deflators are provided at 3-digit
| evel

Following the Principle 2 additional devel opnent of CPlI based deflators was
undertaken fromthe begi nning of year 2000 especially for national accounts
purposes. That refers to the application of Paasche fornula using the current
year HBS weights in order to derive the wanted deflator format. A conparison
between the results of calculating CPIs according to the two types of index
formula is shown in Annex 4.

Fi nal remarks

Much work has been done by NSI in the |ast year pursuing inprovenments to
constant price national accounts. Irrespectively of the results achieved
concerning the inprovenent of GDP constant price estimates, additional work is
still needed. In this aspect, it should be stressed that the further devel opnment
inthis field closely depends on the rel evant background - financial and staff
resources, organizational decisions, intradepartmental and inter-institutiona
rel ati onshi ps and cooperation

'HBS = Househol ds budget survey.
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ANNEX 1
Effect of the procedure used for calculating the new deflators for
domestic sales of industrial output, public sector, 1997

%, 1996=100

Code, | Former New Code, Former New Code, | Former New
NCEA [deflators | deflators | NCEA | deflators |deflators| NCEA | deflators |deflators
061 1240,3 1180,8) 231 1017,8 930,6] 343 1494,4] 16865
062 1015,8 1162,9] 232 1128,5 1127,4] 344 945,9 957,0
092 11234 11234 240 1037,0 7443 345 846,7 936,4
093 1127,2 1126,6] 251 1040,7 1038,7| 346 1045,9] 1023,3
101 984,5 9769 252 1037,0 1037,0| 347 994,2 997,2
102 1152,3 11428 261 1028,5 912,6] 350 1454,0  1453,0
104 1096,8 11051 262 1200,1 1149,9| 361 996,8 996,7
105 1200,2 1271,00 271 925,9 916,4] 362 1010,2|  1006,4
141 1547,0 1631,2] 272 1102,3 1102,3| 363 1057,6|  1058,2
142 1032,9 1032,9] 273 1187,8 1141,9| 364 964,8 964,4
143 1053,0 1057,8] 274 1146,1 1153,7| 365 1038,6|  1038,1
144 924,3 9264 275 1199,0 1165,7| 366 925,3 913,3
145 1205,7 1206,21 276 1148,3 1282,5| 371 1292,2|  1284,0
146 1028,5 10232 277 879,4 8951 372 1062,7|  1062,7
147 913,2 856,2] 281 1038,5 1013,6] 373 893,3 893,3
148 957,0 9482 282 1093,7 1095,2| 381 1277,5| 12685
149 1039,2 10405 291 1138,0 1138,3| 382 13431  1311,7
151 1005,5 984,9 292 968,2 971,2 383 937,9 1098,0
152 1279,6 1279,6] 293 1450,1 1438,4] 384 1411,2|  1059,8
153 947,8 946,3] 294 992,8 994,4] 385 1277,5| 12775
160 1206,5 125221 295 975,1 976,5] 391 847,4 864,2
171 974,3 975,6] 296 1429,9 1420,4| 392 862,4 934,5
172 983,7 9859 297 1051,6 1049,6| 393 1040,6 741,3
174 976,8 1012,0f 298 793,0 866,6] 401 1017,4| 10147
175 942,0 9404 299 1224,7 1211,3| 402 1149,6| 11126
176 630,3 788,9 301 1023,4 1028,4 403 964,4 964,4
177 1077,6 1042,6] 302 1034,3 1019,3| 404 1020,5|  1020,5
181 1071,1 1079,6] 303 1147,6 1121,3| 405 1116,2 998,8
182 943,8 9543 310 1002,7 996,0] 411 993,8 989,5
191 1274,6 14719 320 1108,3 1075,8] 412 911,5 911,5
192 1020,5 1005,6) 331 870,4 890,71 413 911,5 911,5
201 993,9 988,8] 332 12445 988,3| 414 859,1 859,1
202 1060,1 10439 333 1047,8 1076,8| 415 911,5 911,5
203 1019,1 1018,08 334 1046,8 104571 416 1124,7 984,0
221 1003,4 1007,28 335 1121,7 1067,7| 422 981,5 981,5
222 905,1 9233 336 1031,4 10354 451 944,7 948,6
223 900,2 9015 337 1123,4 1112,0| 452 962,1|  1039,7
224 958,9 963,5 341 990,3 991,7 453 1039,7 10154
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| 225 | 959,2| 959,2| 342 | 1024,6| 1030,6| |

ANNEX 2

Effect of the UVIimprovements on preliminary 1998 NA data

L B Relative importance as
NA varizble Volume mdm;s, 1997=100, share of GDP,
0 %, current prices
Former New
Exports of 86.4 88.8 45.2
goods
I mports of 106.2 110.0 46.3
goods
Imported
machinery 150.4 163.6 3.0
within GFCF




ANNEX 3
Table 1 Accrued and actually paid excise by type of goods and services, 1998

(Thous. Levs)

2T 9bed

N NAME DOMESTIC PRODUCTION IMPORTS
(N in the Unit Quantity Value at basic Excise Excise paid Unit Quantity [ Custom Excise Excise
EXCISES price accrued taxable accrued paid
Tariff) value
a b 1 2 3 4 5 6 7 8 9 10
| [TOTAL XX 2152033701 6617230325 72322961 46175267 XX 28103532| 6426742 4157275| 4064987
1 |Beer litre 2069922154 5141859043 21293179 16078547| litre 523113| 532750 182331 166793
2 |Wine litre 33382762 129578805 10045880 5594213| litre 26489 55314 20641 73452
3 |Spirits litre 48728785| 1345792477 40983902 24502507( litre 27553930| 5838678 3954303| 3824742
Table 2 Excise constant price estimates, 1998 at 1997 prices
(Thous. Levs)
N NAME PPI Index Constant price taxable value Excise Excise
rate
(N inthe | domestic | of imports domestic imports Total constant
EXCISES market production prices
Tariff)
a b 11 12 13=3/11 14=8/12 15=13+14 16 17=15*16
| [TOTAL 3974251441 5046794| 3979298235 917661037
1 |Beer 1,719 1,286 2991718706 414269 2992132975 0,15 448819946
2 |Wine 1,467 1,252 88318465 44173 88362638 0,20 19439780
3 |Spirits 1,505 1,273 894214270 4588352 898802622 0,50 449401311
Table 3 Excise rates — actual data and excise tariff, 1998
%
N NAME Excise rates (actual data) Excise rates
(N in the EXCISES Tariff) Domestic production Imports (excises tariff)
a b
1 Beer 0,4 34,2 15,0
2 Wine 7,8 37,3 22,0

G€ /000¢ /89 IV /SO
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ANNEX 4

Comparison of the two CPI sets calculated by Paasche and Laspeyres formulae

coicorP 1996 1997 1998
CODE NAME W96-Levs Paasche | Laspeyres | W97-Levs | Paasche | Laspeyres | W98-Levs Paasche Laspeyres
Total 1054388957 218,82 221,58| 4347903256 1118,27 1147,59| 7129260687 116,18 117,27
01 Food and 513941401 220,62 22268 2299420658 115884 1187,68 3311796811 109,16 109,53
nonalcoholic
beverages
02 Alcoholic 46985664 200,73 211,39 156250718  1016,92 102849 278670223 111,02 112,40
beverages and
tobacco
03 Clothing and 87810044 199,31 199,97, 353759620,  1160,03 117374 583681262 115,27| 115,57|
footwear
04 Housing, water, 126954144 264,13 266,73 555048673 116048 117363 1011366588 133,15 135,33
electricity, gas, and
other fuels
05 Furniture, 49259868 214,99 217,26 167678860, 101981 1072,23 316108279 108,09 109,14
household
equipment and
routine home
mai ntenance
06 Health 26310852 186,28 188,34 125972055  1347,18 1384,97, 234700137, 128,77| 130,54
07 Transport 82674760 254,07 2584 279746231  1046,72 1102,03 511268321 117,97| 121,23
08 Communication 12214978 183,34 186,51 65540727 934,98 935,02 133756840 120,84 121,00
09 Recreation and 26798581 196,64 205,84 93139316 733,24 821,74 211882736 127,38 137,90
culture
10 Education 5889511 158,51 158,24 17738028, 967,50 970,11 46157805 23304 231,85
11 Restaurants and 39029690 185,73 186,27, 108272021  1068,82 1086,12, 252636063 146,65 148,52,

hotels

GT obed

G€ /000¢ /89 DV /ST



Miscellaneous
goods and services

36519459

184,60

189,42

125336349

1002,86

1021,44]

237235622,

113,73

118,43
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