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1. Introduction 

The first oil shock of 1973 presented an analytic problem to economists who 
up to this point were used to thinking of most shocks as coming from the 
demand side. Shocks to aggregate demand are not the only source of economic 
fluctuations. If fluctuations in economic activity emanate from the supply side, 
a higher rate of inflation is associated with a higher rate of unemployment and 
often with decreasing output. The analytic problem of the 1973 oil shock was 
the explanation of the simultaneous existence of high inflation and recession. 

A S1tpply shock is a shock to the economy that alters the costs of producing 
goods and services and, as a result, the prices that firms charge. Because supply 
shocks have a direct impact on the price level , they are also called price shocks. 

Thus, an adverse supply shock yields an increase i.n the aggregate price level 
as it pushe:=; up co:=;ts and prices. These are several examples of adverse supply 
shocks: 

• A major oil producer, exercising its monopoly power can raise the world 
price of oil. 

• Aggressiveness of trade union can push up wages and the prices of goods 
produced by union workers. 

• A natural disaster (drought, flood , etc.) can destroy crops and the reduc­
tion in the food supply pushes up food prices. 

• A government of a country in transition to market economy can adminis­
tratively introduce higher prices of resources, for instance energy, to reduce 
subsidies, in order to bring the domestic prices to the world's price level, 
and to repair its budget. 
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In this paper, we examine the short term inflationary effects of a single 
govermneutally administered shock increase of prices. This increase is carried 
out by the government which, while controlling aggregate demand has a diffi­
cult choice between two options. The first option is to hold aggregate demand 
constant. In this case output and employment will decrease and prices will 
grow. Prices may eventually fall, but not necessarily to the initial level, because 
real adjustments are slow, the adaptation of capital shock to the higher price 
of energy for instance. The cost of this process is a painful recession . The 
second option is to expand aggregate demand in defense of the falling output. 
Although govemment may be lucky enough to maintain the output level and 
the full employment (the level of natural unemployment) 1, the price level will 
be permanently higher. Also, in the presence of inefficient adjustments there 
might be a decrease in output and in employment . 

There are multiple effects of a price shock. If, for instance, the prices of fuel 
and energy are raised, then on the one hand the prices of many other products 
will increase, and the aggregate price level will rise. This should lower, at least 
temporarily, the demand for fuel and energy and also bring down the aggregate 
demand level. On the other hand , in the long run, new, less energy intensive 
technologies should be introduced in response to higher energy prices. It has 
been observed in the countries of Western Europe and in the USA after the 
oil crises of 1970s. In Poland (and in other Central and Eastern European 
countries) new energy saving technologies have not been introduced, in spite of 
several shock increases in the prices of energy, gas and coal since 1989. Thus, 
technology has been changing very slowly in the transition period of Polish 
economy. Also, no substantial changes in demand for fuels and energy have 
been observed. 

Therefore, in our analysis of short term inflationary effects of a price shock, 
administered by the government, we assume constant technology and exam­
ine primarily the "cost-pushed" inflation, which is presently prevailing in the 
Poland's transitional economy. Trade unions in Poland are still very strong. 
A price rise invites wage demands and as time passes it brings wage increases, 
which, once granted, tend to be irreversible. In the process of the transforma­
tion and privati~ation of the economy a tendency to maintain, and even increase 
profits is quite natural. Higher profits, together with increasing wages, induce 
higher costs and, as a result, might lead to a spiraling inflation. 

The government has the possibility to control the situation by an appropriate 
indexation of income (wages and profits), but this is a very "delicate" matter. By 
increasing aggregate demand the government would like to prevent the reduction 
of output, but too high indexation might lead to exceesively high aggregate 
demand and thus to permanently high inflation. Due to imperfect long run 
capital adjustments it might lead to falling output and increasing unemployment 

1 The natural level of unemployment corresponds to the natural level of ouput- the level 
at which the economy's resources are fully employed. 
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(see Fig.1). There is another tricky question as to whether the price shocks are 
permanent or transitory. In the paper we try to give answers to the above 
questions. 

There is theoretical literature related to economics of inflation, for instance 
.Jackman, Mulvey, Trevithick (1981), or the paper ofDrudi and Giordano (1994), 
who investigate price versus productivity indexing in a model of monetary policy 
with wage bargaining. They argue that productivity indexing alone guarantees 
price and employment stability, provided the government credibility is high and 
the unions bargaining power is not too high. Under such conditions the optimal 
degree of price indexation is zero. It would be interesting to find out if these 
analytical conclusions are borne out by events in the Polish economy. In our 
current analysis of supply shocks in transitional Polish economy we assume pro­
ductivity coefficients to be constant, and investigate only cost pushed inflation. 

An interesting analysis, both theoretical and experimental, of aggregate sup­
ply shocks' contribution to price and output dynamics is given in Renin and 
Collard (1994). 

There are papers published in Poland, related to our investigations which 
present analysis of inflationary effects of administrative price rises of resources 
(Borzym and Borysiewicz, 1991, Misiq.g, 1987), and the consequences of changes 

in the exchange rate on inflation (Borzym and Borysiewicz, 1991, Piotrowski, 
1989). However, their analyses are rooted in the old financial regulations, no 
longer valid after 1990. Especially in Misiq.g's paper, the analysis is designed for 
planned economy. For instance imports, and the share of administrative prices 
in all prices are defined as exogeneous, production dynamics is independent of 
productiou costs, etc. 

They all analyze inflation over a single period of time, from t to t + 1. We ap­
ply a different methological approach, and investigate, over many periods, both 
the distribution of inflation, and accumulated inflation resulting from an ad­
ministrative price rise. Thus, we find out, using quantitative methods, whether 
such price shock is transitory or persistent. 

Our analysis is based on a dynamic, recursive, vector equation of prices, 
which depends on prices in previous time instances. One period delay is assumed 
between product prices and prices of cost factors. The wages and acquired 
profits are indexed with one period delay or instantaneously with increased 
prices of intermediate products and resources. This relation is derived from the 
balance equation defined for each column of the I-0 matrix. It assumes the form 
of a linear control operator. The spectral radius (absolute value of the maximal 
eigenvalue) of the control matrix determines stability of inflation process. If the 
shock-driven inflation decreases with time, the accumulated inflationary effect 
can be calculated. 

Using Polish data we analyze three scenarios of the price induced inflationary 
mechanism: 

• when wages and profits stay constant; then the resulting inflation is min-
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imum; 
• when wages and profits increase - instantaneously or with a delay. 

An impact of wage indexation on accumulated inflation is analyzed. It is 
shown that there exists a critical value of indexation for which the accumulated 
inflation, induced by a price shock, is constantly growing, and for large initial 
price rises administered by the government it can be explosive. Thus, even small 
government mistakes related to the scale of price increases and to the level of 
indexation of wages can result in high and permanent inflation. They might 
also lead to lower output and higher unemployment, but it is only discussed 
briefly in section 4, and will be analyzed in more detail in a separate paper. 

2. Cost-pushed inflation 

As discussed in the Introduction, cost-pushed inflation prevails in the transition 
period in the post-communist economies. We analyze an n-sector economy in 
which sector .i produces homogeneous J-th product, .i = 1, ... , n. We assume 
that the production technology of the .i-th product does not change and that 
the A matrix of Input-Output coefficients is constant during our analysis. 

Based on Input-Output analysis we define the total production costs of the 
j-tlt product Xj as a function of intermediate products, production factors -
labor and capital, relative factor prices, and profit realized in the j-th sector. 
Thus, for the j-th column of the Input-Output matrix we have the balance 
equation: 

n 

X j = LX ij + K j + Vj + m j, .i = 1, ... , n 
i=l 

where: 

Xj value of output of the .i-th product, 

(1) 

I:i Xij costs of intermediate material inputs, i = 1, ... , n, utilized for produc-
tion of the .i-tlt product, .i = 1, ... , n, 

Kj costs of capital inputs needed for production of the .i-th product, 
Vj wages in the sector producting the .i-th product, 
m.J profit acquired in the .i-th sector. 

Introducing prices, wages, productivity and efficiency ratios, we can rewrite 
equation (1) as: 

n 

PjQj = Qj LPiG.ij + pkja.jQj + PVja.jQj + 'TrjQj, (2) 
i=l 

where: 

a.;j = Q;JfQJ is the ratio of material inputs of the i-th product utilized in pro­
duction of a unit of the .i-th product, 
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Pj unit price of the product .i, 
Q j output of the product j, in physical units, 
aj ratio of capital efficiency (amount of capital used for production of a unit of 

the j -th product), 
pkj unit price of capital in sector j, 
a.j ratio of labor efficiency (the number of workers or amount of labor-hours, 

needed for production of a unit of product j), 
pvj a unit wage in sector j, 
1r j profit rate in sector .i. 

Price level Pj, .i = 1, .. . , n, can be easily determined from the cost equation 
(2) by dividing its both sides by Qj. Assuming that producers of the j-th 
product change its price with a one period delay relative to the change in prices 
of capital, labor and intermediate products, we obtain: 

n 
t """' t-1 kt-1 k t-1 V t-1 

Pj = L...tPi (l.ij + P 'j a.j + pvj a.j + 1rj , (3) 
i=1 

Then, changes in prices (the price dynamics) can be described by the fol­
lowing equation: 

(4) 

where D.pj = pj - p~- 1 , .i = 1, ... , n, and D.pj denotes a change in prices of 
product j in the period between time t and t- 1. At initial period t = 0 (the 
base year of our analysis) we have a vector of prices [p~, ... , p~, ... , p~] . The 
price shock in the economy is defined as the change in prices in the first period 
D.pf = p} __:_ p? , i E {1, ... ,n}. Consequences of this price shock are observed 
in consecutive periods t = 2, ... , k, ... The time period D.t = 1 of about one 
week can be interpreted as the time elapsing between the announcement of new 
prices and their application in trade transactions. 

3. Accumulated inflation induced by price shocks 

We could investigate the consequences of an earlier rise in prices of selected 
material inputs, products. and services at any time t, but in this paper we 
estimate the infla tion accumulated over infinite time which results from the 
initial price shock. A shock increase in the prices of two products i and k, D.p~-l, 
D.p%-1 , i, k E {1, . .. , n} alters the costs in sectors producing these products 
and, as a result, with a one period delay it alters the prices of other products 
j = 1, ... , n. Such price shocks occur when the government administers higher 
prices of energy or of coal, for instance. They belong to a general class of adverse 
supply shocks. These shocks can have either permanent or transitory effects on 
the overall inflation in the economy. 
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We consider three cases of propagation of the inflationary effects of a shock 
increase of prices of selected goods and services. 

In the first scenario we assume that the change in price of the j-th product 
in ( 4) results only from the change of prices of intermediate products Pi, while 
no changes are observed in the price of capital, the unit wage, and the rate of 
profit: 

6.pk:~, 6.pvj, 6.1rj, for j = 1, . . . , n, and for all t = 1, 2, ... 

In this unrealistic case, in which a rise in the prices of materials and resources 
affects neither wages nor profits, nor costs of capital, we estimate the absolute 
mininmm cost-pushed inflation resulting from a prior shock increase of prices. 
Equation (4) assumes the form: 

n 

A t "'""' A t-1 · 1 upj = ~upi U.ij,} = , .. . ,n. (5) 
i=1 

In the second scenario we assume that the increase in wages and profits 
occurs simultaneously with the administered new prices of selected products 
and resources. 

We assume that the incomes in sector .i change proportionally to the changes 
in the price of the j-th product, and that this proportion does not change over 
time. 

6.pvjaj + 6.1rj 
wj = 6. t = Wj, \;/t = 0, 1, .. . 

Pj 

As long as less than half of the Polish economy is privatized and the lobby 
of the trade unions is very strong, we can accept such an assumption. This 
does not change the qualitative results of our investigations but only clarifies 
the presentation. In the current analysis we do not investigate relationships 
between wages and profits and therefore they can either be constant or vary 
over time. It does not affect our analysis. Equation ( 4) assumes the form: 

n 

A t "'""'6. t - 1 - + 6. t-1 · 1 upj = ~ Pi U.ij Pj Wj,} = , .. . ,n. (6) 
i=1 

where aij = a.ij +a.~j ' and a~j is a ratio of capital, coming from sector i, utilized 
in production of a unit of product j . 

In the third scenario we assume that the increase in wages and profits is 
delayed relative to the administered new prices of resources and occurs simul­
taneously with the announcement of a new price of the product j. In this case 
the cost inflationary spiral, induced by an increase of income, is evolving slower 
than in the second scenario. Equation ( 4) assumes the form: 

n 

A t "'""' A t-1- + A t · 1 upj = ~ upi aij upjwj, J = , ... , n. (7) 
i=1 
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In order to simplify the presentation we can apply matrix notation. The 
price dynamics equations can be rewritten as below. 

In the first scenario: 

where: 

A constant matrix of Input-Output coefficients a, of dimension [n x n], 
A' transpose of matrix A, 

(8) 

f:lPt vector of dimension [n x 1], defined for time t, whose components !:lpt 
determine a change in prices of product j. 

In the second scenario: 

f:lPt =[A'+ W]f:lPt-1, (9) 

where W denotes a diagonal matrix of dimension [n x n] with nonzero elements 
wi on the principal diagonal, A = A + A k, and A k is a square matrix with 
I t k . . 1 e emen s aij• z,.'l = , ... n. 

In the third scenario: 

(10) 

as from equation (7) we have 

1 n 
A t L A t-1- . 1 upj = --- upi a.;j, .'l = , ... ,n. 

1-w· 
J . i=1 

Thus, we can define a recursive vector equation for prices: 

(11) 

where R is a linear control operator. The matrix R of dimension [n x n] assumes 
the following form in consecutive cases of our analysis: 

Scenario No. 1: 

R=A' (12) 

Scenario No. 11: 

R=A'+W (13) 

Scenario No. Ill: 

R =[I- w]- 1 A' (14) 

Applying the recursive equation (ll) we can determine the price increase 
at time t, f:lPt, as a function of the initial shock price increase f:lP1. The 
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inflationary effects [j.p S, accumulated over time, and induced by the initial 
shock price increase can be described as: 

00 

[j.pS = L [j.pt = [I+ R + R 2 + ." + Rk + ",][j.Pl . (15) 
t=l 

When the accumulated inflationary effects [j.p S induced by the shock price 
[j.pl decrease over time, i.e. when the matrix R to the power k converges to zero 
as k ---> oo (or when the spectral radius of matrix R is less than one) then the 
infinite sequence I+ R + R2 + .. . + RK + . . . converges to the matrix [I- R]-1 , 

as: 

I+ R + R 2 + .. . + RK + . .. =[I- R]-1 (16) 

when limk-+oo RK = 0. 
Then, from (15), the accumulated inflationary effect [j.PS resulting from the 

shock price increase [j.P1 can be estimated as: 

(17) 

The eigenvalues of a square [n x n] matrix R are the roots of its characteristic 
polynomial p(z) = det(zi- R). The set of these roots, called spectrum, is 
denoted by J\(R). Absolute value of the maximum eigenvalue, Ar = maxi IJ\il , 
Ai E J\(R), i = 1, ... , n, is called the spectral radius. If Ar is less than one we 
have convergence in (1~) and [j.PS decays in time. If Ar is greater than one, the 
value of expression (15) is growing and the accumulated inflation is permanently 
increasing. Theu, equation (16) do not hold . 

We analyze the impact of wage indexation on the accumulated inflation in 
the secoud and third scenarios, when the incomes increase together with the 
price of material inputs and resources. Then, the linear control operators (13) 
and (14) assume the for:m: 

R 

R 

A'+ 1 W 
1 -, 

[I- 1 w]- A, 0 < 1 < 1, 

(18) 

(19) 

where 1 is an indexation parameter. It plays a crucial role in the analysis of 
inflationary effects induced by a shock increase of prices. There exists a critical 
value of 1, above which the spectral radius of matrix R is greater than one. 
As a result, the accumulated inflationary effect [j.PS is permanent and growing 
explosively. Thus, inflation can grow infinitely, other elements of the model 
being coustant. 
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4. Sensitivity analysis 

The ma trix [I- R]-1 of (10) has a very interesting economic interpretation. It 
is a measure of inflationary sensitivity of the economy to shock price increases 
in various sectors of the economy. [I- R]-1 represents the relationship between 
the inflationary efl'ects accumulated over time, b.P S, resulting from the initial 
shock price increase b.P1, and this initial shock (see (10)). 

If we want to measure accumulated inflation in a single sector i, when the 
shock impulses can come from all sectoi·s j = 1, ... , n, then 

n 

b.PSi = L Zijb.P1j (i = 1, ... , n). 
j=1 

where Z =[I- R]- 1 . 

(20) 

If we want to measure inflatioon in the sector i, resulting from a single price 
shock of a sector j * (Vj # j* b.P1j = 0), then 

b.PSi = Zwb.Pw (i = 1, ... , n). (21) 

Thus, we have 

(22) 

where Zij is the inflationary sensitivity ratio, which yields an increase of prices 
in sector i, resulting from a single shock price rise in sector j. The j-th column 
of the matrix Z determines inflationary sensitivity of consecutive sectors to a 
shock increase of prices in the j-th sector. 

One could also define a ratio of inflationary sensitivity to a price shock 
resulting from sector j, for the whole economy: 

(23) 

where the weights wi represents the output of the i-th sector. 
The ratio Zj defines the average inflation in the economy, accumulated over 

time, and resulting from an initial price rise in sector j. 
Based on the above analysis we have carried out computations in order to 

find out which of the sectors is the most sensitive to price shocks, and which 
one contributes the most to inflation 'in other sectors of the economy. 

5. Experimental results for the Polish economy 

We assume disaggregation of the Polish economy into the following 15 sectors: 
(1) fuel & energy, (2) metallurgy, (3) electromachinery, (4) chemistry, (5) min­
eral industry, (6) timber & paper industry, (7) light industry, (8) food processing 
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Indexation Ar - spectral radius of matrix R 
parameter 'Y Scenario I Scenario II Scenario III 

0.00 0.6021 - -

0.80 - 0.9590 0.9369 
0.85 - 0.9844 0.9786 
0.87 - 0.9947 0.9967 
0.88 - 0.9998 1.0061 
0.89 - 1.0049 1.0158 
0.90 - 1.0101 1.0256 
1.00 - 1.0620 1.1406 

Table 1. The spectral radius of matrix R as a function of indexation parameter 

'Y· 

industry, (9) other industries, (10) construction, (11) agriculture, (12) forestry, 
(13) transportation & telecommunication, (14) trade, (15) other branches. The 
data are taken from the Input-Output Tables of 1988, published by the Central 
Statistical Office. 

Based 011 (17) we investigate the propagation of inflation induced by the 
initial shock price increase in one of the 15 sectors of the economy. In all three 
scenarios discussed earlier we compute the eigenvalues of matrix R and deter­
mine its spectral radius. We apply the singular value decomposition method for 
computation of eigenvalues. Values of spectral radii are presented in Table 1. 

In the first scenario, when the incomes (wages and profits) do not change, 
the spectral radius is Ar = 0.6, and the inflation decays in about ten periods 
(k: = 10). 

This situation is illustrated in Fig.1, oversimplified but consistent with the 
macroeconomic theory of adverse supply shocks. In the literature, a supply 
shock is a shock to economy that alters the costs of producing goods and services 
and, as a result, the prices that firms change (Blanchard and Fischer, 1989). 
The price p 1 determines the short run aggregate supply curve (SRAS1), while 
p2p 1 obtained in result of a shock increase of prices of intermediate products or 
resources defines SRAS2. As can be deduced from (3), p does not depend on 
output. The long-run aggregate supply (LRAS) curve is vertical, and changes 
in aggregate demand affect only the price level. The aggregate demand curve 
(AD1) crosses SRAS1 in point K. 

In the first case the aggregate demand is held constant, and the economy 
moves from point K to L, as an adverse supply shock pushes up costs and prices. 
We have a combination of increasing prices and falling output. Eventually the 
prices fall and the economy should return to the initial point K (natural output 
and unemployment level). However, in real life, the supply shock may lower the 
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p 

ADl 
V 

Figure 1. An adverse supply shock 

natural level of output, and cause the prices to fall, but only to the point K', as 
both capital and labor are affected. In addition, aggregate demand can increase, 
when the government reacts by increasing incomes, to prevent a reduction of 
output. This policy, however, yields a permanently higher level of prices- point 
lVI iu Fig. 1. 

lu sceuarios 11 aud Ill we aualyze the case in which the aggregate demand 
changes, due to chauges of iucomes (the long-run aggregate supply can also 
chauge wheu !:lpkj changes, i.e. investment, and thus output might decrease 
when the unit cost of capital decreases). The cost of such a policy might be the 
increase in prices to the level of point M' and a decrease in output. 

For both scenarios 11 and Ill we computed spectral radii of matrix R for 
various indexat ion parameters ry E [0, 1] . In Table 1, values of >-r are computed 
for indexation parameters ranging from 0.8 to 1.0. The values of >-r are close to 
1, and for a critical value of ry, equal to 0.88 for scenario 11 and 0.87 for scenario 
Ill they exceed one. This means that the accumulated inflation, induced by an 
adverse supply shock, is growing. Thus, a shock increase of administered prices, 
accompanied by the indexation of wages and profits to a level higher than 0.88 
percent of the increased price level, yields inflation, which is not decaying, does 
not stabilize, but accumulates increasingly. The total inflationary effects cannot 
be estimated, as the infiation grows to infinity. 

Even when the indexation reaction of the government is only 80 percent, the 
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Initial Resulting accumulated inflation [%] 
price Scenario I Scenario II Scenario Ill 
shock energy economy I energy economy energy economy 

10 12.7 2.2 0.5 20.2 4.8 14.8 3.5 
0.8 34.8 13.7 19.9 7.8 

20 25.5 4.3 0.5 40.4 9.7 29.6 7.1 
0.8 69.6 27.3 39.8 15.7 

40 50.9 8.6 0.5 80.8 19.3 59.1 14.2 
0.8 139.2 54.6 79.6 31.3 

60 76.4 12.9 0.5 121.2 29 .0 88.7 21.2 
0.8 208.8 81.9 118.4 47.0 

80 101.8 17.2 0.5 161.6 38.7 118.3 28.3 
0.8 278.3 109.2 159.3 62.6 

Table 2. Accumulated inHation (increase in percent) in fue l and energy sector 
ami in the whole economy, resulting from a shock increase of prices for fuel and 
energy. 

Sector of Average accumulated inHation in the economy 
origin of the Scenario I Scenario II Scenario III 
~hock price ri~e I = 0.5 I= 0.8 1 = 0.5 I= 0.8 
fuel & energy 2.20 4.03 13.85 3.61 7.01 
metallurgy 1.60 3.41 8.60 2.84 6.31 
electromachinery 2.80 5.06 15.42 4.20 8.48 
chemi~try 1.14 2.30 6.13 1.73 3.45 
mine~·al ind u~try 0.57 1.15 2.77 0.85 1.64 
timber & paper ind. 0.58 1.10 3.04 0.01 1.00 
light i u d u~try 1.03 1. 03 4.35 1.40 2.42 
food ind u~try 1.33 1.70 2.41 1.49 1.05 
re~ id ual ind u~tries 0.51 1.06 2.56 0.75 1.35 
construction 1.40 2.41 4.93 1.73 2.71 
agricnltme 2.67 4.45 7.08 3.47 5.17 
fore~ try 0.15 0.36 1.06 0.15 0.55 
tnm~port 

& telecommunication 1.41 3.13 8.84 2.18 4.45 
trade 1.50 3.37 0.70 2.15 4.08 
ot]Jer brauches 0.58 1.07 2.46 0.84 1.62 

Table 3. Average accumulated i11flatiou i11 the economy (in percent) i11dnced by 
a shock price ri~c of 10 perceut in a ~ingle sector. 
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infiationary effects of the shock price rise of energy and fuels by 40 percent yields 
very high inf-lation in the economy equal to 54.6 percent (139.2 percent price rise 
in the fuel and energy Hector), when the wages are indexed simultaneously with 
the increase of administered prices. These figures are lower when the indexation 
is delayed in scenario Ill. Table 2 presents inflationary effects of shock increases 
of prices of fnel and energy ranging from 10 percent to 80 percent for two 
indexation parameters: 0.5 and 0.8. Indexing above 0.88 might bring exploding 
infiation when the initial price increase is high. 

In Table 3 we present the inflation accumulated in the economy, induced by 
the 10 percent shock increaRe of prices, administered in consecutive sectors. All 
three HcenarioH are preHented. The 10 percent price rise in the electromachin­
ery Hector yields the highest accumulated inflation of 2.89 percent, in the first 
Hceuario of no riHe in incomes and with no indexation. When the indexation is 
iustantaueous (the second scenario), the accumulated inflation is 5. 96 percent 
for the indexatiou parameter 0.5, and 15.42 percent for the indexation param­
eter 0.8. Wheu the iudexation is applied with a one period delay relative to 
price shock (third sceuario), these figures are lower and equal 4.29 percent, and 
8.48 perceut respect ively. The price shock iu the fuel and energy sector also 
briugs very high sectoral and overall inflation in the economy. A price increase 
in this sector contributes the most to price increases of products in sectors of: 
fnel and energy, metallurgy, mineral industry, transportation and chemistry. 
The weakest iufiueuce of the shock prise rise in the fuel and energy sector is 
observeJ iu trade, light industry and in forestry. Price shocks in the sectors 
of agricnltnre, metallurgy, telecommunication and transportation and in trade 
also snbstantially contribute to the overall infiation. 

We recall that the spectral radius of matrix R is less than one for both the 
seconJ awl the thirJ sceuarios, when the indexation parameter is 0.8. This 
means that the numbers given iu Table 3 represent inflation, which stabili,-;es 
over time. It is permaneut uuless other economic fiuctuations occur. But in­
creasiug the inJexation parameter above 0.88 will yield a permanently growing 
iuflatiou. 

The presenteJ results demonstrate that the infiationary effects induced by 
an initial price shock grow wheu the iucorne indexatiou parameter 1 grows, and 
wheu the iuitial price shock grows. The lowest infiation is observed iu scenario I, 
iu which incomes are fixed. Then, the inflationary effects due to sh:Jck increase 
in priceH of resources are transient. For instance, the accumulated inflation 
resulting from a 10% price increase of goods in fuel and energy sector amounts 
to 2.2% (Ta!Jle 3). A price increase of 80% results in 17% inflation in the 
economy. The highest accumulated infiation results from price shocks when the 
iucomes iuJexatiou (of wages and profits) is instantaneous with the shock price 
rise of resomces, i.e. in scenario II. It is absolutly evident for higher values of 
iuJexation parameter. For instance for 1 = 0.8 the price rise of 20% in the 
energy sector results iu 70% of accumulated inflation. The iucrease of 40% iu 
the euergy sector yielJs three digit infiation in the economy. 
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6. Conclusions 

We have analyzed the impact of adverse price shocks and of income indexation 
on the accumulated inflation in the Polish economy and in its 15 sectors. Our 
method allows investigations of inflationary effects for any disaggregation of the 
economy, provided data is available. The presented analysis makes it possible to 
identify the sectors in the economy which are the most sensitive to price shocks, 
and in which shock increase of prices admiuistered by government contributes 
the most to the overall inflation, and to inflation in individual sectors. These 
:-;ector:-; include: electromachinery industry which produces machines and tools, 
agriculture, fuel and energy, steel industries which produces resources and food 
products, and trade and transportation which produces services. 

Price shocks or adverse supply shocks administered by a government, when 
combined with inappropriate indexation are very dangerous to the economy. 
They might result in high and permanent inflation, falling output and rising 
unemployment when the government indexes incomes too highly. As discussed 
in section 4, even small mistakes of few percent in the indexation parameter will 
lead to permanently growing inflation. Then, the only way to decrease prices 
might be to bring down aggregate demand, and the demand for selected prod­
uc ts. Bnt the costs of this operation will be long lasting unemployment and 
recession. This is true when labor efficiency, material coefficients and capital 
productivity do not change over time. While in Poland over 1991-1993 both 
material coefficients and capital productivity were stable (Felbur, Wazniewski, 
Hl04), the labor efficiency increased substantially. Investigations should be car­
ried out to include such efficiency variability in supply shocks analysis. It can be 
concluded from our analysis that cost-pushed inflation cannot be separated from 
demand inflation. Quantitative analysis of inflation and recession dynamics will 
be the subject of a separate study. 
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