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Abstract

This paper examines the impact of monetary policy and administrative price adjustments on price
variability in a low inflation economy characterized by relatively frequent administrative price adjustments.
Fluctuations of market determined prices, prices of agricultural goods in particular, are linked to poor
synchronization between administrative price changes and monetary policy. If monetary policy does not
account for expected changes in administrative prices, demand for free goods shifts, causing fluctuation
of prices for agricultural goods, because the supply of these goods is highly inelastic in Armenia. The
findings contribute to a better understanding of agricultural price variability during 1998-2002. The impact
of macroeconomic policy and structural adjustments on income distribution and rural poverty incidence
are also examined. This research has immediate policy implications, since Armenia will continue to
undergo major upward price adjustments of regulated prices, which may have a negative impact on
income distribution unless aggregate demand management is changed.
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1. Introduction

The paper examines the impact of monetary policy and administrative price

adjustments on price variability in a low inflation economy characterized by relatively
trequent administrative price adjustments. In 1998-2002, price variability in Armenia
was quite significant. Not only the distribution of relative prices was uneven in this
period, which can be explained by major adjustments in administrative prices, but also
price variability within the groups of “free goods” (prices for which are determined in
the market) was very significant, driven by fluctuations in prices for the main agricultural
goods.
The statistical evidence shows that variability within the group of free goods is mainly
lead by fluctuations of agricultural prices, which have been declining in the period of
1998-1999, and recovering in following years. The statistical evidence also shows that
agricultural prices declined in the time when upward regulated price adjustments
coincided with tight monetary policy, while agricultural prices recovered in the time of
combination of expansionary monetary policy with no major revision of regulated
prices.

The paper examines whether tight monetary policy at the time of major price
adjustments causes increased variability of individual inflations by pushing the prices of
certain free goods down and whether relaxed monetary policy causes increased
variability of prices in time of constant regulated prices by pushing prices of free goods
up. The paper finds that if monetary policy does not account for expected changes in
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administrative prices, demand in free goods market will shift causing fluctuations of
prices for agricultural goods, as the supply of these goods is highly inelastic in Armenia.

The findings of the paper contribute to a better understanding of agricultural
price variability during 1998-2002. The impact of macroeconomic policy and structural
adjustments on income distribution and rural poverty incidence are also examined. This
research has immediate policy implications since Armenia will undergo major upward
price adjustments for goods and services with regulated prices, which may have a
negative impact on income distribution if aggregate demand management is unchanged.
In the second section I present the main dynamics of relative price changes in Armenia
in 1998-2002, examining in particular the behaviour of agricultural prices. The third
section analyses the price variability and possible factors behind it. Variances of
individual inflations are considered and the contributions from administratively
regulated versus market determined prices are studied. In the fourth section I describe a
theoretical framework that has been used to analyse this problem and apply it to the
specifics of the situation in Armenia. In the fifth empirical section I test whether price
variability can be explained by the lack of policy synchronization between demand
management and administrated price changes. 1 further examine the possible
mechanisms behind this relationship. The final section summarizes my main
conclusions, including those that relate to the impact of relative price changes on
income distribution and policy implications for monetary policy and administrative price
adjustments.

2. Relative Price Developments in Armenia 1998-2002: Statistical
Evidence

2.1. Choice of the time period.

There are several reasons for examining the time period 1998-2002. There are
three important factors for dividing recent economic history into the period of prior to
1998 period and 1998-2002. These are the change in the exchange rate regime, tax
administration and the general stance of macroeconomic policy:

In mid-1996 the Central Bank announced its decision to change the exchange
rate regime, switching from a de-facto fixed exchange rate regime to a generally free
floating exchange rate regime. This new policy was introduced in practice starting the
end of 1996, when the Central Bank had negative net foreign assets and generally ceased
to intervene in the foreign exchange market. It was a period of large direct credits to the
Government and a sharp depreciation of national currency. Depreciation continued in
1997 as well, causing adjustments in prices and inflation above 20%. By the end of 1997
the “exchange rate related” adjustments were mostly complete.

1997 was marked by the establishment of new tax policies and the first major
steps of improvement in tax administration, which resulted in higher indirect tax
revenues as a proportion of GDP. These developments changed substantially the
pattern of price formation.

By the end of 1997 a new relationship between the Central Bank and
Government was established, which prohibited direct credits from the Central Bank to
finance the budget deficits. Moreover, a ceiling on Government liabilities against the
Central Bank was set, which implies no deficit financing by the Central Bank on an
annual basis even through the purchase of t-bills in the secondary market. As a result,
starting in 1998 monetary policy was “tied” to foreign monetary flows. This became the

Available online at http://eaces.liuc.it



19

Aghassi Mkrtchyan, Impact of regulated price adjustments on price variability

main factor of generally contractionary monetary policy in 1998-1999, when as a result
of the Russian crisis private remittances significantly decreased and major external
financing of the budget deficit was delayed, as Government did not meet its
commitments in key areas of structural reforms.

2.2 Data: groupings and weights of CPI components.

On the basis of the list of individual components of the CPI basket 19 groups
were constructed. These differ slightly from the groupings usually presented by the
National Statistics Service. In particular, imported fruits were excluded from “fruits and
vegetables”, and a new group of imported food was constructed, which includes only
imported goods for which there are no domestic substitutes. Table 1 shows the groups
and weights of each group in the total CPI basket in the period of 98-02.

During 1998-2002 the official CPI was reweighed annually on the basis of annual
consumer behavior surveys conducted by the National Statistical Service (INSS).

Table 2.1 Annual weights and average for 1998-2002

1998 1999 2000 2001 2002 Average
weights, 98-02
Bread, cereals 21,4 26,0 22,7 21,58 20,16 224
Fruits and vegetables 13,1 7,0 6,4 7,33 8,92 8,5
Meat products 5,8 8,3 9,4 9,36 10,76 8,7
Eggs and dairy 51 6,0 8,0 7,84 9,16 7,2
Food 4,7 5,7 4,9 4,85 5,03 5,0
Only imported food 6,5 7,1 7,0 6,98 5,99 6,7
Non-alcohol drinks 0,2 0,5 0,5 0,39 0,33 0,4
Alcohol 1,3 1,7 1,3 1,32 1,21 1,4
Tobacco 33 4,4 10,4 10,62 7,12 7,2
Gasoline/diesel 0,2 2,0 2,1 2,69 1,36 1,7
Pharmacy 3,5 1,8 2,7 2,60 2,76 2,7
Services 3,5 3,1 4,1 4,21 2,89 3,6
Utilities 6,4 8,0 4,7 4,72 6,33 6,0
Transport 3,1 2,7 2,6 2,70 2,92 2,8
Communication 0,7 1,4 0,7 0,75 1,30 1,0
Clothing 10,0 7,5 5,6 5,36 6,82 7,1
Fuel for home use 1,8 1,7 0,4 0,47 0,62 1,0
Education, culture 2,4 1,6 1,0 1,07 1,33 1,5
Other goods 6,8 3,7 5,2 5,19 5,00 5,2

Source: Armenia National Statistics Service (INSS), author’s calenlation

Three sets of indices were calculated: one with changing weights and two with
constant weights, of which first is based on the average weights of 1998-2002 and the
second is based on 2002 weights.

Table 2 below shows the annual inflation for each group of goods and for total
CPI, calculated on the basis of the three different weights. Changes in the weights have
quite a significant impact, since they affect not only on the aggregate CPI, but also on
the indices of the constructed subgroups. The most extreme difference is in 2001 for
“fruits and vegetables” for which official statistics with changing weights (the first
column) shows 19.2% annual inflation, while inflation rates based upon average weights
and 2002 weights are 37.9 and 31.4% respectively. However, there are two reasons why
changing weights should not be used in empirical studies. First, changing weights are
appropriate when we want to study price inflation from the consumers’ point of view.
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However, while looking at the dynamics of individual prices, we don’t want to
contaminate the data with changes in other factors. Second, changes in weights reflect
the continuing improvements in consumer basket survey methodology, rather than true
changes in the structure of consumption. It is quite unlikely that drastic changes in
consumption preferences might occur in the relatively short period of 1998-2002. For
instance, while the share of gasoline in the CPI basket was 0.2% in 1998, it was 2.1% in
20005 even the 50% increase in the price of gasoline cannot explain the ten-fold increase
in the weight of gasoline in the CPL

Table 2.2 Three sets of individual inflation derived from different weights

1998 1999 2000 2001 2002
changing |constant, |constant |changing [constant [constant [changing |constant |constant |changing |constant [constant [changing [constant |constant
(official) |average [2002 (official) |average [2002 (official) |average [2002 (official) [average [2002 (official) |average [2002

Bread, carrels 6.4 5.6 45 3.3 3.1 3.3 4.4 4.4 4.6 1,3 1,2 1,3 1,6 1,4 1,6
Fruits, vegetables | - 17,1 16,6 16,2 15,1 14,3 16,1 15,6 17,3 22,9 19,2 37,9 31,4 171 18,6 171
Meat products 55 3,3 3,0 6,9 6,7 6,8 0,4 0,4 1,8 12,2 12,0 12,3 1,6 1,9 1,6
Eggs and diary 8,1 6,5 6,3 4.3 4.4 4,3 2,2 2,0 1,5 1,5 1,3 1,5 3,4 3,3 3,4
Food 4,6 3,7 3,1 7.9 7,3 6,4 2,8 2,7 1,8 0,3 0,2 0,3 1,7 22 1,7
Imported food 7,4 6,3 7,0 6,7 6,9 7,8 0,1 1,0 1,7 1,4 1.3 1,7 3,6 2,8 3,6
Nonalcohol drinks | - 1,4 1,9 1,7 0,5 0,0 0,1 21 2,0 2,2 1,8 2,1 1,5 3.2 3,1 3,2
Alcohol 0,6 0,7 0.1 22 1.9 0,3 1,6 1,4 0,9 1,0 1,5 3.8 3.8 4,2 3,8
Tobacco 9,7 9,8 10,2 59,6 65,4 69,1 2,6 1,6 2,6 3,8 3,1 3.2 10,1 6,9 10,1
Gasoline/diesel 6,1 3,0 3,1 27,4 27,2 27,2 25,9 25,9 25,9 13,0 12,9 12,9 6,7 6,7 6,7
Pharmacy 1,3 0,4 0,1 0,3 1,7 2,2 2,9 1,9 3,0 3,0 2,0 3,3 3,5 2,7 3,5
Services 16,9 10,3 8,5 2,9 2,0 0,9 3,0 2,2 0,1 2,6 1,7 0,6 1,0 0,6 1,0
Utilities 4,9 4,7 4,6 18,2 17,7 17,6 0,1 0,1 0,1 0,1 0.1 0,1 0,1 0,1 0,1
Transport 0,6 1,4 0,9 0,4 0.8 1,4 2,7 3.3 4,2 0,3 0,2 0,4 0,7 0,5 0,7
Communication 14,2 13,7 12,0 53,2 51,3 48,4 21 2,2 1,9 1,6 2,0 1,8 15,2 15,7 15,2
Clothing’s 1.3 1,6 1,5 0,6 1.1 0,7 4,0 4.1 4,4 0.8 0,9 1,3 3.4 3,5 3,4
Fuel for home use 1,0 1,3 2,4 11,1 9,9 5,9 12,8 12,5 18,2 11,4 8,4 18,0 23,5 21,1 23,5
Education, culture 0,6 0,6 1,2 15,0 11,5 6,5 2,3 2,7 3,0 3,7 3,5 3,2 3,2 3,9 3,2
Other goods 0,1 0,3 0,4 2,7 3,7 3,3 0,7 1,0 1,0 22 1,9 2,6 0,7 0,9 0,7
Total CPI 1,4 1,2 1,8 2,0 3,1 2,9 0,4 0,8 1,2 2,9 4,5 3,9 2,0 2,4 2

Sonrce: NSS, author’s calculation

2.3 Cumulative changes in individual prices in 1998-2002.

To examine the dynamics of individual prices and cumulative changes in the
petiod of 1998-2002 descriptive statistics and empirical analysis use indices based upon
the average weights of 1998-2002.

As in other transition countries, Armenia has experienced drastic changes in
relative prices. Most adjustments took place in the early and mid 90s when the
liberalization of prices was still underway. Although, most of prices were liberalized
before 1998 and inflation during 1998-2002 was very low (1.5% average annual
inflation), drastic changes occurred in relative prices during this period. In particular,
there were significant increases in administratively regulated prices, through the
introduction or rise of indirect taxes and through fluctuations in international
commodities markets. Table 2.3 shows the quartetly indices of the 19 individual groups.

Available online at http://eaces.liuc.it




21

Aghassi Mkrtchyan, Impact of regulated price adjustments on price variability

Table 2.3. Individual indices

Q4 97 |Q1 98 1Q297 |Q3 98 [Q4 98 |Q1 99 Q2 99 |Q3 99 Q1 00 |Q2 00 Q3 00 |Q4 00 [Q101 |Q201 [Q301 |Q4 01 Q102 Q302 |Q4 02
Bread, cereals 1000 1122 1072 1063 105,6] 1044 102,0] 102,6 1014 100,6 975 97,8 97,9 97,7 968 966 963 947 95
Fruits, vegetables 1000 129,1] 101,6] 60,2 834 1058 1213 532 952 872 612 839 1342 1263 64,1 1158 1419 83,00 1373
Meat products 1000 10,8 1028 983 967 933 951 937 90,7 891 864 907 982 999 972 1016 1015 96,5 103,
Eggs, dairy 1000 1004/ 934 919 935 928 87,7 843 854 810 793 877 885 821 840 888 013 81,7 91,7
Food 10000 97,77 944 939 963 952 903 893 87,5 860 853 863 865 867 854 860 864 86,0 88,6
lImported food 1000 97,7 975 964 937 944 927 903 82,7 852 879 881 884 909 909 893 893 91,7 91,7
Nonalcohol drinks 10000 984 971 96,6 981 981 984 974 97,6 972 964 961 957 956 940 941 954 96,3 97
Alcohol 1000 1013 991 993 993 99 97,9 97,8 97,00 962 96,1 961 963 966 962 97,5 992 99,0 1017
Tobacco 10000 91,3 848 902<] 902 9ri 90,0 1343 1556 154,7] 151,6| 151,7] 1514 1556 1569 1563 1450 1453 1454
Gasoline/diesel 1000 989 1014 1004 103,00 1023 1027 1303 1487 1646 1639 1649 150,2] 161,7] 1524 1437 137 1498 1534
Pharmacy 100,00 1012] 1009 1010 1004] 101,35 1022 1012 99,1 99,6 97,3 96,8 1034 102,1] 1000 98,8 98 96,5 96,1
Services 1000 1082 1086 1089 1103 1124 1133 1131 1131 1134 1142 1150 116,1] 1164 116,53 1170 117, 1169 117,7]
Utilities 1000 102,6] 1015 1021 1047 1233 1233 1233 1233 1233 1233 1233 1232 1232 123,27 1232 1233 1233 1233
Transport 100,00 101,3] 1038 103,1] 101,4] 101,7] 103,1] 1029 101,8] 1044 1055 1056 1047 1065 1053 105,7] 1058 1059 106
Communication 100,00 1000 100,0] 100,0[ 113,7] 1748 175, 1736 1716 1730 1739 1758 1764 177,60 177,35 1793 187 2012 2074
Clothing 100,00 100,7] 100,9] 1009 101,6] 1022 102,0] 100,9 984 971 962 963 959 963 956 97,2 973 97,9 100,6
Fuel for home use 1000 1019 974 1009 1013 999 983 96,7 1121] 1049 1067 1253 112,2] 1055 106,27 1148 1127 1104 1389
Education, culture 100,00 100,6] 101,00 1023 100,6] 106,35 107,3 1140 1117 112,7] 1142 1152 1152 115,1] 1183 1192 1207 1232 123
Other goods 100,00 100,3] 1007 100,7 100,3 100,0] 99,5 99,1 959 952 954 956 953 956 96,1 97,3 974 97,7 984

Sonrce: NS, author’s calenlation

Table 2.4: End-2002 Individual Inflation Indices by Component Group, End-1997=100

Lower
inflation

Higher than CPI

inflation

than CPI

Sector/Group Market Characteristics
Communication 207,4 Administrative price setting
Gasoline/diesel 1534 Indirect taxes,
Tobacco 145,6 Indirect taxes,
Fuel for home use [138,9 Indirect tax,
Fruits and
vegetables 137,3 Free, inelastic short term supply
Education, culture [123,9 Generally Free
Utilities 1233 Administrative price setting
Services 117,7 Free
Transport 106,3 Administrative price setting
Meat products 103,5 Free

Free, no changes in indirect taxes in
Alcohol 101,7 reporting period
Clothing 100,6 Free
Other goods 98,4 Free
Non-alcohol drinks [97,0 Free
Pharmacy 96,1 Free, introduction of VAT in 2001
Bread, cereals 95,3 Free, introduction of VAT in 1998
Egos and dairy 91,7 Free
Only imported food|91,7 Free, exchange rate
Food 88,6 Free, exchange rate
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As indicated in Table 2.4, by the end of 2002 eight groups of goods experienced
a cumulative inflation that was higher than aggregate CPI inflation, while the remaining
eleven groups had a lower inflation than the aggregate CPI inflation.

It is important to note that most of the groups for which the prices grow faster
than CPI inflation over the period 1998-2002, are goods with controlled prices. There
are two exceptions: fruits and vegetables, and services. On the other hand, the goods
whose prices grow more slowly than CPI are mostly free goods, with only exception
being “transport”. This group consists mainly of public transport, where the
government has kept stable prices during 1998-2002.

However, there has been greater variability that is hidden behind the cumulative
indices as of the end of 2002. Figures 1-5 in the Annex show cumulative indices of
individual goods with base period of December 1997. Two main tendencies can be
identified: administratively regulated prices have increased steadily, while most of the
market determined prices have been steadily falling over 1997-2002 (in absolute and
relative terms). The only exception is the “fruits and vegetables” group. As of 1998,
1999 and 2000 these prices have the lowest cumulative indices among the groups
(Figures A1, A2 and A3 in the Annex), reflecting deep decline of these prices in 1998-
1999, while in 2001-2002 fruits and vegetable groups jumped to the upper part of the
list (Figures A4 and A5 in the Annex).

Thus during the period under discussion there were two distinct developments
in agricultural prices (see Figure 2.1): they declined during 1998-99 by 30% and rose in
2000-02 to the level of 137 (end of 97=100).

Figure 2.1 Price index of fruits and vegetables groups, seasonally adjusted (1997=100)
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Identification of administratively regulated price changes. For empirical analysis
we identify changes in administratively regulated prices (bereinafter ARP) for the period
of 1998-2002. The following types of price changes can be identified as regulated price
changes: direct revision of administratively controlled prices (such as utilities),
introduction of VAT on goods that were previously free of indirect taxes, and the
increase/decrease of existing indirect taxes, in particular changes in statutory and
effective rates of excise tax. All these changes are policy variables and they can be
aggregated as a combined impact of state regulation on the general price level. It is
important to note that some cases of declining prices for excisable goods are also
included in ARP as a negative contribution to CPI inflation. The rationale for this is that
it is estimated that due to smuggling and inefficient tax administration, the effective rate
of excise taxes for particular goods declined, causing downward price adjustment for
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some of excisable goods’. I consider such shifts as policy variables, and consequently as
a changes in ARP for our purposes.

The most significant ARP changes in the period of 1998-02 were: the
introduction of VAT on bread in January 1998, an almost 30% increase of electricity
tariffs in January 1999, the introduction of relatively heavy excise taxes on tobacco and
gasoline/diesel in August 1999, a rise in the excise tax on gasoline/diesel in 2000, an
increase of retail taxes on gasoline in 2002 and frequent increases of telephone tariffs in
99-02. A number of incidents of declining prices for gasoline and tobacco in 2000-2002
are also included in this list.

3. Price Variability: Initial Findings

The following table summarizes different measures of the variance of individual
prices. I calculated the variance of CPI inflation over its components, and also for goods
that are in the free sector, which were never subject to any type of price regulation. The
first variance (CPIVAR and FGVAR) measures the variability within the groups without
taking into account the weights of each group. The table shows both seasonally adjusted
and unadjusted variances (CPISAVAR and FGSAVAR). Since only the subgroup of
“fruits and vegetables” is characterized by seasonality, it was seasonally adjusted, while
for other subgroups original unadjusted figures were taken. I have also calculated the
Theil variance for seasonally adjusted data, which is used in researchers on relative
prices’.

Table 3. Descriptive Statistics

Variance of CPI Variances of free goods

CPIVAR |CPISA VAR |SA Theil VAR |FG VAR |FG SA VAR |FG SA Theil VAR
1998 Q1 58,98 17,32 35,52 74,74 8,16 4,8
1998 Q2 28,59 14,77 16,9 39,15 17,2 18,05
1998 Q3 92,4 5,07 6,24 135,92 3,4 4,56
1998 Q4 86,51 12,4 4,34 126,70 2,9 2,27
1999 Q1 191,47 170,62 53,61 63,47 9,18 4,29
1999 Q2 16,61 38,89 58,02 26,46 62,28 57,58
1999 Q3 353,37 199,01 226,84 263,35 43,26 191,31
1999 Q4 82,2 26,18 20,08 109,37 9,35 12,92
2000 Q1 71,63 14,35 8,08 102,55 3,55 18,63
2000 Q2 15,5 12,27 6,06 8,85 4,29 12,67
2000 Q3 48,21 50,18 77,35 73,96 80,12 76,37
2000 Q4 84,56 24,77 16,79 114,12 16,5 13,95
2001 Q1 206,77 |42,12 43,08 20267 |42,51 46,16
2001 Q2 11,5 9,84 7,15 8,01 6,3 9,87
2001 Q3 128,44 4,2 3,12 202,20 4,07 4,03
2001 Q4 342,66 29,11 35,92 531,50 36,93 38,13
2002 Q1 32,59 37,63 25,87 41,82 18,76 39,99
2002 Q2 30,01 37,42 39,55 28,02 38,89 39,33
2002Q3  |13846  [12,74 10,83 20074 |10,76 922
2002 Q4 241,57 41,19 21,6 344,07 18,89 15,2

Source: Author’s calculation

2 In some quarters of 2000-2001 decline of prices for cigarettes are coupled with significant contraction of
excise revenues from tobacco products, thus leading to a conclusion about declining effective rates.

3 Wozniak, P., (1998) Relative Price Adjustments in Poland, Hungary and the Czech Republic. Comparison of the
Size and Impact on Inflation, Center for Social and Economic Research, Working Paper No.12, 1998
(Warsaw, August 1998)
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Figure 3.1 shows that seasonally unadjusted variance of all 19 components of
CPI is strongly correlated with seasonally unadjusted variance within the group of free
goods. This is explained by high fluctuations of fruits and vegetables prices.

Figure 3.1. Variances of CPI and free good prices
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However, using seasonally adjusted data (CPISAVAR and FGSAVAR), we will
see that there are other factors explaining the variability within the 19 groups of CPI
basket, especially in 1999 (Figure 3.2).

Figure 3.2. Variances of seasonally adjsuted CPI and free good prices

250

snSA Pl VAR
2001 SA FG VAR
150
100 -

Q198
Q297
Q398
Q4 98
Q199
Q299
Q399
Q4 99
Q100
Q2 00
Q300
Q400
Q101
Q2 01
Q3 01
Q4 01
Q102
Q202
Q3 02
Q402

In Figure 3.3 the ARP and seasonally adjusted CPI price variability is presented,
which shows that at the time of major price adjustments, ARP defines the scale of
variability.

Data analyses show that despite of their weight of only 8.5% in CPI basket
(average weight for 1998-2002) agricultural goods had the greatest impact on price
variability out of the set of free goods (Figure 3.4).
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Figure 3.3. Variance of CPI and ARP inflation
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Figure 3.4. SA fruits and vegetables inflation and price variability (Theil) within free goods
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Thus, at this point we can conclude that the main factors affecting price
variability are administratively regulated prices and fruits and vegetables. According to
Figure 3.5, CPI inflation in 1998 and 1999 was lower than the ARP contribution to CPI
inflation, which means that the prices of free goods actually dropped. In 2000 their
inflation rate were almost equal, i.e., there were no significant changes in the level of the
CPI or of free prices. As for the following years (2001-02) when there was no significant
contribution to CPI from ARP, CPI inflation was relatively high, reflecting an increase
in the prices of free goods.
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Figure 3.5. Contribution of ARP to CPI inflation
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Figure 3.6 shows the contribution of fruits and vegetables prices to general inflation as
percentage points of CPI inflation®.

Figure 3.6. Contribution of food and vegetables to CPI inflation
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In 1998 and 1999 fruits and vegetables made a negative contribution to CPI
inflation, while in 2000 their contribution exceeded CPI inflation, which implies a
reduction of prices for other free goods since the contribution of ARP was also positive
in 2000, (see Figure 3.5 above). In the following years fruits and vegetables made the
biggest contribution to CPI inflation, contributing 3.2 and 1.6 percentage points out of a
CPI inflation of respectively 4.5% and 2.4%. Figure 3.7 brings together the
contributions of both ARP and fruits and vegetables to CPL It is evident that during the
most intense price adjustments period (1998-99) the prices for agricultural goods had
declined and at a time when prices of administratively regulated prices were generally
stable, prices of fruits and vegetables jumped and significantly contributed to total CPI
inflation.

4 Weights of the group in CPI basket multiplied by individual inflation.
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Figure 3.7. Individual contributions of ARP ad fruits and vegetables to CPI inflation
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Figure 3.8. Contribution of ARP to CPI inflation versus Money growth
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This pattern of money growth is explained by unique institutional design of
monetary policy. Due to conceptual changes in the institutional relations of the Central
Bank and the government, total government liabilities against the central bank were
frozen at their level at the end of 1997 (AMD 8.3 billion). As a result, the Central Bank
is not able to manage the money stock through the purchases of Government’s bonds.
Thus the accumulation of net foreign assets became practically the only tool of money
expansion in the period of 1998-02. Since that time, changes in money supply have
resembled the dynamics of the net foreign assets of the Central Bank (see Figure A6 in
the Annex), reflecting external sector developments such as the volume of remittances,
exports, external financing of the budget deficit and official “monetary” transfers to the
state budget, and the volume of privatisation proceeds. Under such circumstances the
impact of the Russian crisis - a decline in the remittances from Russia, decline of export
to CIS, capital outflow from the region - directly affected the money supply. The period
of 1999-2000 was also characterized by delays of external financing of the state budget,
which also prevented the growth of money supply. It is important to note that reserve
money growth for 27 months was negative (December 1997 to April 2000).

As foreign exchange purchases from the government - external financing of the
deficit and foreign grants - are the main source of money expansion are, the “power” of
money in Armenia is very strong, as money expands only if there are foreign budget
flows and these flows are spend by Government. Therefore increases in money supply
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are generally driven by higher budget deficit (directly financed by external financing) or
higher domestic deficit (directly financed by official grants).

Income distribution implications.

The sales of fruits and vegetables constitute a significant share of rural income.
This is the reason why the dynamics of fruits and vegetables prices also has very
important implications for income distribution. Data on income distribution and
poverty are available from the three houschold surveys conducted by National Statistical
Service with the assistance of the World Bank. Table 5 shows the general picture of
poverty in Armenia.

Table 5. Poverty outlook, Armenia
Total Urban Rural

1996 1999 2001 1996 1999 2001 1996 1999 2001
Non-
poor 45.2 45.0 49.1 41.2 41.7 48.1 52.0 49.2 51.3
Poor 54.8 55.1 50.9 58.8 58.3 51.9 48.0 50.8 48.7

Sonrce: NSS

As the table shows, poverty worsened slightly between the first two surveys of
1996 and 1999. This resulted from the increase of rural poverty by 2.8 percentage
points, while urban poverty declined slightly between 1996 and 1999. Although extreme
rural poverty declined in the period of 1996-99, we can suggest that this is not because
of an increase in rural factor income. In fact, the decline of extreme poverty is mostly
attributed to the Government’s new policy of social protection’. As no proper
household surveys were organized in 1997 and 2000, it is impossible to keep track of
poverty dynamics for these years. It is important to note that in the period of increase of
rural poverty (1998-1999) prices of fruits and vegetables, which cover significant part of
rural income, fell by cumulative 30%. Furthermore, prices of meat products, bread and
cereals, which also are important for rural income, also dropped in this petriod.

4. Theoretical Framework

While most of the theoretical studies of the link between relative prices, inflation
and monetary policy focus on the nature of association between relative price variability
and inflation, during the last decade much research has focused on the role of monetary
policy in avoiding negative effects of price adjustments on relative prices and the
resulting income redistribution as well as losses of economic growth. This is significant
in transition economies, which are characterized by major structural shifts and
administrative price adjustments that can affect price variability. Coorey, Mecagni and
Offerdal (1996 and 1997) have analyzed this issue and concluded that administrative
price changes need to be partially or fully accounted for through higher inflation targets.
The issue of price adjustments and their impact on relative prices has found its
application in the design of monetary policies in several transition countries. In
particular, the Central Bank of the Czech Republic (NBC) implemented net inflation

5> In 1998 family allowances were introduced and as it is widely recognized, it reduced the extreme poverty
rate both in the urban and rural arrears

Available online at http://eaces.liuc.it



29

Aghassi Mkrtchyan, Impact of regulated price adjustments on price variability

targeting in 1998-2001 INBC reports, 1998, 1999, 2000, 2001), aiming at full or partial
accommodation of expected price adjustments in the inflation target”.

Cukierman and Leiderman (1984) developed a more comprehensive theoretical
tramework for the analysis of the impact of administrative price adjustments on relative
prices. Cukierman and Leiderman consider a two-sector economy: a free sector, with
market determined prices and a controlled sector, with administratively set prices are
(the latter is viewed as a composite aggregate “controlled good”). The model illustrates
the impact of changes in the price of controlled goods and monetary policy upon price
formation in the free sector. Here I use the simplified version of the Cukierman-
Leiderman model found in Wozniak (1997). The rate of change of nominal money
stock, x, is described as:

Axt =X X = Et—let—l +€ = 8t +€, (1)

Where all lower case letters refer to logarithms or rates of change, and 8, = E_ A x,, is
the expected (on the basis of information as of time t-1) rate of change of money supply

and € is a random normally distributed term, unknown in period t.

The main result of the model is the following equation:
2 (V) - Qtf = [('xt—l + 6t - D (C)] + Bgz + pw, (V) (2)

where p,(2) is the price of the good free », ¢, is the price level within the group of free
goods, p(¢) is the price of the controlled good. Furthermore, ,(2) is the excess demand
shock for »,

w,(v) = w (V)= w, (v)

and is normally distributed over time and across markets.

This equation implies that in addition to factors traditionally assumed to have
positive influence on relative price variability like excess demand shocks and unexpected
movements in money stock, price vatiability is also affected by the term ((x.,; + 0, —
p.(c)) which is labeled the lack of synchronization between monetary policy, x, ;, and
controlled prices, p,(c).

Thus, the notion of the “lack of synchronization” or “inconsistency” indicates
that if monetary policy does not adjust to administrative price changes, significant price
adjustments or deregulation can cause negative demand shocks in certain free goods
markets. Taking into account the differences in demand elasticity, this may result in
increased price variability within the free goods sector.

As shown in the initial data analysis, lack of synchronization between regulated
price adjustments and monetary policy may have led to demand shocks that caused
increased variability of free goods’ prices in Armenia. This variability within the free
goods sector has been in large part due to the variability in prices of agricultural goods.

¢ Hence having core inflation target of 2-4% in 1998, and headline inflation target of 4.3-5.8%, National
Bank of Czech Republic tried to fully account for changes of price adjustments for a lower core
inflation, and partially, for upper levels of core inflation.
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In 1998-1999, with basically no increase in money supply and major regulated price
adjustments, fruits and vegetables price declined, while in 2000-2002, with a very
impressive growth in money supply and basically no regulated price adjustments, the
prices of fruits and vegetables increased significantly.

The general Cukierman-Leiderman framework can be applied to the study of
price variability in Armenia. The first and the main hypothesis that we need to test is
whether the “inconsistency” as defined above causes more variability of free prices in
Armenia. The dependent variable of this hypothesis to be tested is the variability of free
goods prices. The explanatory variable needs to proxy for the “inconsistency” between
monetary policy and administrated price adjustments. The difference of core inflation
and ARP contributions can be used as an explanatory variable. The rationale is that
aggregate free goods inflation (core inflation) represents the stance of monetary policy’,
and if the gap between ARP contribution and core inflation widens, this can be
interpreted as an increase in “inconsistency”’. In the ideal case we would prefer to
consider the lack of synchronization between the expected part of money supply and
administered price adjustments (as suggested in the Cukierman-Leiderman model),
however, proper estimation of expectations of money supply are not available®.

Further, while in the Cukierman-Leiderman model the “lack of synchronization”
is between money supply and ARP as two policy instruments, in the case of using core
inflation, we will instead have the difference between ARP (a policy instrument) and
core inflation (a policy outcome). The problem is that, at times of constant money
supply the core inflation can be affected by ARP”. Thus, this relationship could mean an
association, not a causal relationship, between variability of free goods prices and the
magnitude of discrepancy between ARP and core inflation.

To understand what factors may be behind this association we can look at this
issue from the angle of changes in money velocity. Since administrated price
adjustments such as changes in utility prices or increasing indirect taxes cause nominal
GDP growth, they also cause an increase in money velocity, given that the money
supply is unchanged. However, this increase in velocity will normally be insufficient to
absorb the growth of transactions in the short run and there will be a contraction of
nominal demand for certain free goods. This would mean declining prices for these
goods. In an opposite situation if we have downward price adjustments or decline of
indirect taxes and if the monetary targets do not account for these, positive demand
shocks in the free goods sector may result, causing rising prices for certain goods. To
support this line of argument we would need to examine the relationship between
aggregate money velocity, core inflation and administratively regulated price changes.
Therefore our second hypothesis is that money velocity is positively related to
administrative prices and negatively to core inflation.

Further we will try to assess exactly how agricultural prices (in particular, fruits
and vegetables, which are main driving factors behind the price variability within free
goods) are affected by the level of synchronization between administered price
adjustments and monetary policy. There are certain reasons why fruits and vegetables
are the ones out of the list of free goods that are most affected by this inconsistency.

7 While core inflation is believed to be mostly a monetary phenomenon there can be other factors
affecting core inflation such as real exchange rate.

8 It would not be appropriate to use the program levels of the money supply since in 1998-2002 the
monetary programs have been frequently revised.

9 The data show a negative cortrelation (of r = —0.33) between ARP and core inflation.
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First of all, since in the short term the supply of agricultural goods is fixed, they become
more vulnerable to demand shocks. On the other hand, in case of positive excess
demand shocks, foreign competition may prevent the rise of prices, while fruits and
vegetables are “artificially protected” against imports due to the absence of direct trade
with competitive producers Turkey and Azerbaijan. Thus the third hypothesis would be
that the prices of agricultural goods are negatively associated with administrative price
adjustments and positively with money supply.

5. Empirical Analysis

We use the quarterly data on price indices of 19 groups of CPI constructed on
the basis of data provided by the National Statistical Service. As explained in section 2,
we replace the annually changing weights in the CPI with constant weights, the average
weights for the period of 1998-2002. As discussed in section 2 the category for fruits
and vegetables has been seasonally adjusted using Census X-11.

The dependent variable of the first hypothesis to be tested (mentioned in
theoretical part) is the variability of free goods prices measured by the Theil variance
(TVAR)". TVAR gives a more accurate picture of relative price shifts than conventional
and weighted measures. Unlike weighted variance TVAR is zero when no relative price
changes occur and at the same time unlike conventional variance TVAR accounts for
the relative share of a sector in the index, giving greater weight to the variation of
important prices.

FGTVAR = C, + C,(FGINF —ARP)? 3)

where FGTVAR is the Theil variance of free goods prices, FGINF is core inflation and
ARP is the administrative price contribution to CPI. The term on the right hand side is
squared to neutralize the differences in signs. The regression output below quite
strongly supports the hypothesis.

Table 5.1.

Dependent Variable: FGTVAR

Method: Least Squares

Sample (adjusted): 1998:1 2002:4

Included observations: 20 after adjusting endpoints

Variable Coefficient Std. Error  t-Statistic  Prob.

C 7.972987 6.311590  1.263230  0.2226
(FGINF-ARP)"2  4.165299 0.624027  6.674872  0.0000
R-squared 0.712248  Durbin-Watson statistic 1.752236
Adjusted R-squared 0.696262  F-statistic 44.55391

The regression shows that a greater difference between core inflation and ARP
corresponds to higher variability of free goods prices. Normally we would expect that
ARP and core inflation to move opposite to each other, as higher ARP will cause lower
core inflation (if money is unchanged) and zero or negative ARP will cause higher core
inflation. In both cases the (FGINF-ARP)” will increase.

10 TVAR is equal to the weighted sum of squared deviations of the un-weighted individual rates from the
aggregate inflation rate.
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Here we need to ask a question that has been the subject of major theoretical
discussions over the last decades: does the variability of relative prices positively affect
inflation. If it does, the accuracy of the above equation may be questioned. For this
purpose I tested the link between FGINF and FGTVAR (conventional argument) and
also the link between squared FGINF and FGVTAR (to test whether variation in the
inflation rate explains the variability of free goods prices). The regression results below
do not support either of these relations.

Table 5.2.

Dependent Variable: FGINF

Method: Least Squares

Sample(adjusted): 1998:1 2002:4

Included observations: 20 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.

C 0.151553  0.496459  0.305268 0.7637

FGTVAR -0.001545 0.009539  -0.161921 0.8732

R-squared 0.001454  F-statistic 0.026218

Adjusted R-squared -0.054020 Durbin-Watson 2.104911
statistic

Table 5.3.

Dependent Variable: FGTVAR

Method: Least Squares

Sample(adjusted): 1998:1 2002:4

Included observations: 20 after adjusting endpoints

Variable Coefficient Std. Error  t-Statistic Prob.

C 18.36817  13.01993  1.410774 0.1754

FGINF"2 4.373959  3.139432  1.393233 0.1805

R-squared 0.097342  F-statistic 1.941097

Adjusted R-squared  0.047194  Durbin-Watson 1.590758
statistic

I tested also the link between squared ARP and FGTVAR, which produced
statistically significant results (R’= 0.59). However, although this result is very
impressive in itself, the outcome of equation (3) is much stronger, which implies that
free goods wvariability is better explained by the squared discrepancy between
administrative price changes and aggregate free goods inflation, rather than with any
single explanatory variable.

To test whether the mechanism of impact of monetary policy and price
adjustment can be described through the velocity channel as assumed in the theoretical
section (the second hypothesis) I introduce the following equation.
log(VELOCITSA) = C, + C, (ARP) + C; (FGINF) (4)

Where VELOSITSA is nominal GDP divided by reserve money, and seasonally
adjusted. The reason for not taking broad money instead is that broad money includes
foreign exchange nominated deposits, which do not have the same monetary power as
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reserve money. The logic behind the taking of the log of the dependent variable is that it
is an absolute figure, while explanatory variables are growth rates. Other variables are as
previously defined.

Table 5.4.

Dependent Variable: LOG(VELOCITSA)
Method: Least Squares

Sample: 1998:1 2002:4

Included observations: 20

Variable Coefficient Std. Error t-Statistic  Prob.

C 1.433363 0.019922  71.94822  0.0000
ARP 0.038193 0.018300 2.087048 0.0523

FGINF -0.016771 0.010968  -1.529029 0.1447
R-squared 0.384138  F-statistic 5.301794

Adjusted R-squared 0.311684 Durbin-Watson statistic 1.178900

The results are presented in the table 5.4. Although R-squared is not very
impressive, the signs and significance of coefficients were robust to changing time
periods and specifications.

While equation (3) shows general link between variability of free goods prices
and lack of policies synchronization, we need to take our arguments further and see how
agricultural goods prices (as a main driving force behind free goods variability) are
affected by these policies. For this I estimate the following equation.

Log(AGRFVSA) = C, + C, (ARP) + C;LogMONEY) (5)

Where AGRFVSA is a seasonally adjusted aggregate price index for fruits and
vegetables, and MONEY is reserve money. The reason of not taking conventional
money supply aggregates such as lagged broad money, is that because the Armenian
National Bank does not possess the traditional tools of monetary policy. The Central
Bank can increase money supply only by conversion of budget foreign exchange
nominated loans and grants, which immediately are being spent by government. Hence
any change in the level of reserve money generally reflects the size of government’s
spending in that period, thus having strong direct demand management implication, as it
could be in the case of fiscal policy. This is the main reason why I believe I can take
reserve money indicator without lagging it. The regression output is presented below.

Table 5.5.

Dependent Variable: LOG(AGREFVSA)
Method: Least Squares

Sample: 1998:2 2002:4

Included observations: 19

Variable Coefficient Std. Error t-Statistic ~ Prob.

C -2.286775 1.526447 -1.498103 0.1536

ARP -0.041445 0.033116 -1.251526 0.2287

LOG(MONEY) 0.625647 0.137986 4.534126  0.0003

R-squared 0.630236  F-statistic 13.63542

Adjusted R- 0.584015  Durbin-Watson 1.489845
squared statistic
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As it was assumed, the coefficients of ARP and LOG(MONEY) have opposite
signs, supporting our assumption about the mechanism of influence of administratively
controlled prices and monetary policy. We also tested the same equation adding the
price level of fruits and vegetables lagged by one quarter. The results are presented in
the below table.

Table 5.6.
Dependent Variable: LOG(AGREFVSA)
Method: Least Squares
Sample: 1998:2 2002:4
Included observations: 19

Variable Coefficient Std. Error t-Statistic Prob.
C -1.059511 1.375401 -0.770329 0.4531
ARP -0.060630 0.029031 -2.088442 0.0542

LOG(MONEY) 0.273390  0.176209  1.551512 0.1416
LOG(AGRFVSA(-1)) 0.582472  0.217540  2.677546 0.0172
R-squared 0.749813  F-statistic 14.98504
Adjusted R-squared  0.699775  Durbin-Watson stat  2.693576

I am unable to quantify at this stage the impact of relative price variability on income
distribution, since we have data on income distribution and poverty only for three
discrete points in time.

6. Conclusions and Policy Implications

The main findings of the paper, based on the theoretical background and
empirical analysis, are that if monetary policy does not take account of changes in
administrative prices, demand for free goods will shift, causing fluctuation of prices for
agricultural goods. 1998-1999 was a period when major administrative price adjustments
(introduction of VAT on bread, increase of electricity tariffs, substantial increases of
excise taxes on tobacco, gasoline and diesel) coincided with super-tight monetary policy,
which depressed agricultural prices. In the following years, strong monetary expansion
coincided with absence of major administrative price adjustments and, because of
smuggling and tax evasion the prices of a number of excisable goods even declined.
This situation led to a recovery of agricultural prices, which exceeded the pre-1999 level
in 2002.

This volatility of prices had some income distribution implications. In particular,
while between 1996 and 1999 general poverty incidence in the country stayed stable,
rural poverty increased significantly. As I showed in the paper, a major decline of
agricultural prices started in 1998 and continued throughout 1999. Later, the recovery of
the prices could contribute to improvement of rural households’ living standards that
was recorded in 2001.

As an evaluation of the Government’s design of the regulated price adjustments
in 2001-2002, we can conclude that Government has lost the opportunity to implement
some price adjustments in 2001-2002 without negative consequences for free goods
prices, as these years were a time of strong aggregate demand and money expansion. At
present postponed price adjustments are on the near policy agenda. Major price
adjustments also are expected due to closure of the Armenian Nuclear Power Plant,
implying higher tariffs for electricity, and the introduction of VAT on agricultural
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goods, as a requirement for WTO admission. Estimates show that the combined effect
of these changes of administratively regulated prices will contribute more than 1.5%
annually to CPI inflation over the medium-term. Given that Central Bank monetary
targets are designed to keep inflation below 3%, we can anticipate that variability within
the group of free goods will increase.

To summarize, if major price adjustments are underway and the country is not
endangered by high inflation, i.e., inflation of a high single digit rate and above, due to
favorable institutional design and sustainable budget deficit, the absence of Central
Bank’s direct credits to the Government. Monetary policy must therefore be designed to
account for administrative price adjustments. In particular, it can not be reasonably
justified that having a 2 percentage points pressure on CPI from long postponed
administratively regulated prices, the Central Bank should maintain headline CPI below
3%. Core inflation targeting could be a very useful mechanism to avoid a lump-sum
impact of price adjustments on the variability of free prices and the resulting loss in
market predictability and increasing uncertainty. Even if a country has a core inflation
targeting, price adjustments could cause negative demand shocks in certain free goods
markets resulting in an outcome of a lower than projected core inflation and greater
variability of free prices. To avoid this, monetary policy should adjust its policy tools in
the time of major price adjustments.
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Figure A1, price level of end of 1997
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Figure A4, price level of end of 1997=100
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Figure A5, price level of end of 1997=100

Figure A6, Money creation pattern in 1998-2002
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