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I. INTRODUCTION 

The purpose of this paper is to estimate empirically the magni

tudes of inflation induced redistributions through monetary assets and lia

bilities in five EEC countries during the turbulent 1974/82 period(!) and 

to break down these redistributions into anticipated and unanticipated com

ponents by using data on survey-based inflationary expectations(2). 

Inflation caused redistribution through monetary assets can be se

parated into an anticipated component, which is due to the fact that infla

tion even when perfectly anticipated may affect the ex ante real rate of 

interest, and to an unanticipated component which is induced by the uncer

tainty of inflation. Both components result in welfare costs of infla

tion. TI1e first decreases the Bailey (1956) - Cagan (1956) social surplus 

from the use of money balances and the second makes the income or the ex

penditure associated with a given stock of monetary assets or liabilities 

more uncertain from the point of view of individual units or sectors in the 

economy. Since the nature of the costs that are inflicted by anticipated 

and unanticipated redistributions differs, it is desirable to separate em-

pirically these two types of redistributions. Beyond the welfare oriented 

question, however, it is also interesting to find out which sectors gained 

and which sectors lost as a result of inflation and to quantify the amounts 

involved. 

Depending on whether the nominal rate of interest adjusts fully, 

not at all, or partially to changes in expected inflation, induced redis

tribution will be zero, equal to the loss of purchasing power on money 

(1) Monetary assets refer to all financial obligations (including narrowly 
defined money) whose redemption value is fixed in nominal terms. The 
five countries are Italy, the UK, France, Belgium and Germany. 

(2) Previous literature on the redistributional effects of inflation in
cludes Budd and Seiders (1971) and Wolff (1979). The studies closer 
to the present one are however those of Bach and Ando (1957), Bach and 
Stephenson (1974), Cotula and De Stefani (1979) and Cotula and Masera 
(1980). 
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or somewhere in between. Previous studies on the redistributional effects 

of inflation did recognize that redistributions depend on the extent of ad

justment in the nominal rate but did not always incorporate this effect in

to their estimates of redistribution. For example Bach and Ando (1957)and 

Bach and Stephenson (1974) estimated inflation induced redistribution in 

the u.s. as the actually realized rate of inflation multiplied by the net 

monetary positions(3) of each sector. A similar procedure is followed by 

Threadgold and Taylor (1979) for the UK. Obviously this calculation will 

be correct when the nominal rate does not adjust at all to expected 

inflation. Otherwise it will be an upward biased measure of 

redistribution. At the other extreme is the study by Cotula and Masera 

(1980) and Caranza and Villani (1981) for Italy which assumes that the 

entire nominal rate of interest is a compensation for expected inflation. 

To the extent that the ex ante real rate of interest is not zero this 

procedure will also bias the redistribution figures. 

This paper differs from the above mentioned studies in several 

respects. Firstly it recognizes the existence of an inflationary premium 

in nominal rates but allows the data to determine by how much the ex ante 

real rate changes (if at all) when expected inflation changes. Secondly it 

recognizes that the nominal rate may include a real component. Finally it 

breaks down redistribution into anticipated and unanticipated components. 

This paper is part of a wider project whose description and main 

results can be found in Cukierman and Mortensen ( CM) ( 1985) • The basic 

statistical material on financial assets and liabilities used here is drawn 

from the studies which examine the individual countries considered in this 

paper (Bache, Lennan, Connolly, Reati, Wittelsberger (1985)). The data on 

expectations is from Papadia and Basano (1981). 

(3) Throughout this paper "net monetary positions" are defined as the 
balance between monetary assets and liabilities. 
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CM point out that conventional national accounts, concentrating 

only on flows of income and disregarding wealth changes, give a distorted 

picture of the income of the various sectors of the economy. This distor

tion is particularly large in periods of high inflation because the loss 

(gain) of purchasing power on net monetary assets (liabilities) held by the 

various sectors is not deducted from (added to) their income. Consequently 

CM measure these losses and correct sectoral income(4) accounts and some 

relevant ratios (savings rate, budget deficit etc.) • 

meaning of the resulting figures is then discussed. 

The focus of the present study is different. 

The macroeconomic 

It attempts to 

measure an economic phenomenon, i.e. the redistribution of wealth, caused 

by inflation between debtors and creditors, taking into account the fact 

that the nominal rate of interest may include a compensation for expected 

inflation, rather than to correct conventional national accounts. 

Some of the highlights of the empirical results of this study are: 

1. The main losers from inflation induced redistribution through monetary 

assets are households and the major gainers are governments and non 

financial enterprises. Except for Italy, financial institutions gain 

significantly from the redistribution in their favour on holdings of 

non-interest bearing assets measured as a proportion of their gross 

disposable income. The redistribution is quite small however as a 

percentage of GDP. 

2. The absolute size of redistribution increases with the rate of infla

tion. In relatively high inflation countries like Italy, the UK and 

France, households have lost on average around 4% of consumption per 

annum during the sample period as a result of inflation, while 

governmental revenues have increased by nearly 8% in Italy and nearly 

4% in the UK. 

( 4) The correction used by CM is equal to total redistribution in the 
extreme case in which the nominal rate does not adjust at all to 
expected inflation. 
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3. Although the average value of unanticipated redistribution within each 

sector and country tends to be small over the sample period, the stan

dard deviation of unanticipated redistribution is usually much higher, 

indicating that the year by year contribution of unanticipated redis

tribution to total redistribution is much higher than is suggested by 

the average figures. 

4. The effects of inflation uncertainty on the various sectors, as 

measured by the standard deviation of the unexpected redistribution in 

relation to the size of each sector, are more pronounced in the high 

inflation countries. Thus while the standard deviation of unexpected 

redistribution in the household sector is less than 2% of household 

consumption in Germany, it is nearly 7% in Italy. 

5. The tax on real money balances varies substantially among countries as 

well as between the household and the enterprise sectors. 

6. Within a given country over the sample period the elasticity of demand 

for real money balances, with respect to the expected depreciation in 

the real value of money, is smaller than one in absolute value. How

ever when measured cross sectionally over high and low inflation coun

tries this elasticity becomes greater than one in absolute value above 

a high enough rate of inflation. This suggests that there is a differ

ence between the short and the long run elasticity of money demand with 

respect to the expected rate of depreciation in the value of money. 

This phenomenon arises both in the household and in the enterprise sec

tor. 

The conceptual framework of the study is discussed in section II. 

The estimation method, the data and related problems are discussed in sec

tion III. Main results appear in section IV. This is followed by 

concluding remarks. Annex 1 contains the basic data on redistribution. 

Annex 2 looks into the problem of defining the expected purchasing power 

loss of money when inflationary expectations are stochastic. Annex 3 

describes the data on monetary assets and liabilities while Annex 4 

contains time series data on financial assets and liabilities. 
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II. THE CONCEPTUAL FRAMEWORK 

Inflation caused redistribution of wealth through monetary assets 

can be broken down into two distinct parts: expected redistribution and 

unexpected redistribution. The first component may arise when for any 

number of reasons, such as the existence of a Mundell effect or slow 

adjustment of nominal rates to expected inflation or the existence of non 

interest bearing assets, the ex ante real rate of interest depends either 

temporarily or permanently on the expected rate of inflation. Obviously 

when the nominal rate adjusts fully and instantaneously to changes in the 

expected rate of inflation this component of redistribution is zero. The 

second component is caused by inflation uncertainty and is, other things 

equal, an increasing function of this uncertainty. These two components of 

inflation induced redistribution are fundamentally different. Although 

both are induced by inflation, the first is known in advance and therefore 

agreed upon willingly by the parties to the nominal contract. The 

unexpected component is by contrast a pure windfall loss or gain that does 

not represent a renumeration for a productive service. Since a major 

purpose of this paper is to evaluate the relative size of these two 

components, the conceptual framework that follows explicitly breaks down 

total redistribution into expected and unexpected components. 

Let iN and ii be the nominal interest rates in the absence and in 

the presence of inflation respectively. Let 1t and P be respectively the 

purchasing power loss (PPL) on monetary assets and the rate of inflation. 

To a first approximation the relationship between 1t and P is given by(S); 

(1) 1t = -P 

The ex ante real rate of interest in the presence of inflation, using the 

approximation in (1) is defined as 

(5) The exact relationship for deterministic variables is given by 
1/ (1+P) = 1 + 1t • However, when the rate of inflation is a random 
variable this relationship does not extend to the conditional expected 
values of P and n This problem is dealt with in Annex 2 to this 
paper. 
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(2) 

where 1te is the PPL expected to occur on one unit of a monetary assset 

during the period for which the nominal rate of interest ii is defined. In 

the absence of inflation the ex ante real rate is simply equal to the 

nominal rate, i.e.: 

(3) 

We define the expected component of inflation induced redistribution per 

unit of monetary asset as the difference between the values of the ex ante 

real rate with, and without, inflation. Formally, expected redistribution 

is obtained by substracting (3) from (2) 

(4) 

Depending on whether ~ adjusts partially or fully to expected PPL the 

expected component of redistribution will be negative (lenders will suffer 

a loss and borrowers will enjoy a gain compared to a no inflation 

situation) or zero. Given data on the nominal rates of interest with and 

without inflation and on the expected PPL, 1te, it is possible to estimate 

the expected component of redistribution Re. 

Alternatively Re can be evaluated by first estimating the average 

propensity of ii to adjust to changes in ne. Denoting this propensity by a 

we have 

(5) i = i + a1te 
I N 

Substituting equation (5) into (4) 

(6) Re = (1+ a )ne 
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so that expected redistribution can also be estimated by getting es.timates 

of a and ne. Note that when~ = -1 the ex ante real rate is independent of 

expected PPL and the expected component of redistribution is zero. For 

ne < 0 this component is negative (lenders lose and borrowers gain) or 

positive depending on whether ~ >-1 or ~< -1. 

As noted at the beginning of this section, expected redistribution 

is only one component of total redistribution which is defined as the 

difference between the ex post real rate in the presence of inflation and 

the ex post real rate with no inflation. More formally let 

(7) r = i + n 
I I 

be the realized or ex post real rate of interest. The ex post real rate in 

the absence of inflation is, from equation (3), 

(8) 

Total redistribution per unit of monetary asset is given by the difference 

between (7) and (8). 

(9) R r - r = i + n - i - I N I N 

The actual PPL, n, on monetary assets can be broken down into an expected 

and an unexpected component. 

(10) 

where u is the difference between the actual PPL during a period and the 

PPL that was expected to take place at the beginning of the period. u is 

also equal to the unexpected redistribution per unit of monetary asset 

which we denote by RU. 

(11) R = i + R e - i + u _ Re + Ru 
I N 
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Equation (11) separates total per unit redistribution into an expected 

component Re and an unexpected component RU(6). Given data on n and ne the 

unexpected per unit component can be estimated from equation (10). 

In order to compare the methodology of this work to previous 

studies on inflation induced redistributions, it is useful to use (6) in 

order to rewrite (11) as 

(11a) 

Bach and Ando (1957) and Bach and Stephenson (1974) estimate total per unit 

inflation induced redistribution on monetary assets by usingn. In terms 

of equation (11a) this reduces to the assumption that a = 0 which means 

that the nominal rate of interest does not adjust at all to changes in ex

pected PPL. n is also the per unit correction applied by Cukierman and 

Mortensen (1985) to conventional income flows. Again equation (11a) sug

gests that this correction is equal to total per unit redistribution only 

if either n e = 0 or 01. = 0. The other extreme is the strong version of 

Fisher's theory of interest for which 01. = - 1. In this case there is no 

anticipated redistribution. As a result total redistribution reduces to 

unexpected redistribution only. If in addition there is no inflation 

uncertainty, this component too becomes zero and total redistribution is 

identically zero. In the general case 01. may be different than -1 and there 

is inflation uncertainty. As a result both expected and unexpected re

distributions are non zero. 

Using equation (11) total inflation induced redistribution through 

monetary assets in sector i (Rit> can be calculated as 

where Lit and Mit are the net monetary positions of sector i in interest 

bearing monetary assets (IBA) and non interest bearing monetary assets 

(6) This result can also be obtained starting with the Hicksian (1939) 
definition of income, reconsidered by Jump (1980) and Cotula & Masera 
(1980), once one sets it in a framework of uncertainty and dis
tinguishes ex ante and ex post Hicks income. 
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(NIBA) respectively at the beginning of period t, and Ut+1 is the 

unexpected PPL during period t. The first two terms of equation (12) are 

the anticipated redistributions on IBA and on NIBA(7) respectively. The 

last term is the unanticipated redistribution on the total net monetary 

position of sector i. 

Equation (12) provides the conceptual framework on which most of 

the empirical results presented in this paper rely. Note that the 

difference iit - iN reflects the extent to which the nominal rate adjusts 

to changes in expected PPL. For simplicity of presentation, equation (12) 

has been derived on the basis of the approximation in equation (1) so that 

second order terms do not appear. However the results presented below are 

computed on the basis of the exact equation(8). 

III. DATA AND PROBLEMS OF ESTIMATION AND STANDARDIZATION 

In order to estimate redistributions across sectors by using 

equation (12) it is necessary to obtain data on net monetary positions on 

IBA and NIBA by sectors, nominal interest rates, the zero PPL nominal rate 

and expected PPL. This section describes the data used and the solutions 

adopted when the available data did not satisfy all the requirements of the 

conceptual framework in section II. It also discusses the sensitivity of 

the results to changes in the estimation procedure. In addition the form 

chosen to present the redistribution results is illustrated in this 

section. 

(7) Since for NIBA i:rt = ~ = 0 expected redistribution on NIBA is given, 

e 
using (4), by nt Mit 

(8) The exact counterpart of equation (12) is 

Rit= (iit + n~- iN+ iitn~) Lit+ lt~ Mit+ ut+1 [<1 + iit) (Lit+ Mit)] 
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III.1 The data on net monetary positions 

Collecting data on financial assets and liabilities of the various 

sectors in the countries considered in this study (Germany, France, United 

Kingdom, Italy and Belgium) is a demanding task as explained in the 

"country reports" (Bache, Lennan, Connolly, Reati and Wittelsberger 1985). 

The most relevant problems from our point of view are: 

1. a straight distinction between assets and liabilities on which a 

financial return is paid ("interest-bearing assets" - IBA) and those on 

which no financial return is available ("non-interest-bearing assets" -

NIBA) is not always easy; 

2. The sectors are not uniformly defined as between countries. This is 

particularly true for the Government sector and, as far as Germany is 

concerned, the household sector. 

A description of the data on the net monetary positions together with 

data sources, assumptions used and related issues is contained in Annex 

3. The figures on the financial positions of the various sectors over 

the years in the sample appear in Annex 4. 

III. 2 Implications of the heterogeneity of financial assets for measured 

redistribution 

It is clear that the financial assets (liabilities) held by the 

various sectors of the economy are of heterogeneous nature. The main types 

being: currency, deposits of various maturities with banks and other 

financial institutions, treasury bills, bonds and funds placed with 

insurance companies. 
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Each asset, in turn, may be denominated in domestic or in (any) 

foreign currency. Ideally, one would have liked to break down monetary as

sets by size of interest paid on those assets and by currency of denomina

tion. Data limitations prevented such an elaborate procedure. Instead all 

monetary assets wer~ separated into two categories: 1) "interest-bearing 

assets" (IBA) which yield a financial return; 2) "non-interest-bearing as

sets" (NIBA) defined as the asset which yields a zero financial return and 

which may, in what follows, be loosely called "money"(9). Calculations of 

redistribution were made under the assumption that all monetary assets are 

denominated in local currency. We believe that the approximation involved 

in this procedure does not seriously distort the picture of redistribu

tion. Firstly, in most countries the bulk of monetary currency assets are 

denominated in local currency. Secondly, even for the part which is 

denominated in foreign currency it can be shown that if: (a) the interest 

rate differential between the home and the foreign country is equal to the 

rate of change in the exchange rate; (b) the "null PPL" interest rates are 

equal across countries; then this procedure will not cause any bias in the 

measurement of redistribution. This can be seen as follows: Total, per 

unit, redistribution on a foreign currency denominated asset is given by 

(13) * R * * =i +s+1t-i I N 

where s is the actual rate of devaluation of the local currency over the 

* * relevant period; ii and iN are respectively the nominal interest rates 

* in the foreign currency with and without inflation. ii + s + 1t is the 

actual real return on a foreign currency investment in terms of local 

* purchasing power and iN is the actual real rate on the foreign currency 

(9) The exact definition of what is considered as IBA and what as NIBA is 
given in Annex 3. 
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asset in the absence of inflation. The difference between those two 

realized real rates yields the total per unit correctly measured 

inflation-induced redistribution on the foreign currency denominated asset. 

Suppose now that instead of using (13) we use (11) in order to 

calculate the redistribution on the foreign currency denominated asset. 

Total per unit redistribution is then (using (10)) 

(11b) R = i 1 + 7t - iN 

Obviously the per unit redistribution obtained in (11b) will be equal to 

that obtained from (13) if 

(14) 

Jointly sufficient conditions for (14) are 

(15) (a) * e u 
i - ii = s = s + s I 

* (b) i = N iN 

where se and su are the expected and unexpected components of the rate 

of depreciation of the local currency respectively. With su set 

identically at zero, equation (15a) is an ex ante Interest Rate Parity 

(IRP) condition. The bulk of the evidence suggests that this condition is 

usually satisfied. However (15a) requires ex post IRP which differs from 

ex ante IRP by a serially uncorrelated white noise process su. This 

means that condition (15a) is satisfied up to a white noise process or in 

other words that it is satisfied on average. As far as condition (15b) 

is concerned, evidence presented in Table 1 below suggests that, at least 

for the countries in the sample, the null PPL interest rates differed at 

most by 1, 5% and in most cases by much less than that. Thus there is 

suggestive {but not conclusive) evidence supporting the view that the 

biases caused by assuming that all monetary assets are denominated in local 

currency are not serious. 
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The inability to break down monetary assets by the size of inter

est rate paid, forces us to assume that all IBA yield the same interest 

rate. This does not cause any problems in the measurement of unexpected 

redistribution since this redistribution does not depend on the magnitude 

of the interest rates paid on the assets. It may cause biases in the 

measure of expected redistribution. However if the response of the nominal 

interest rate to changes in expected PPL is the same for all IBA, the fact 

of ignoring differences in the levels of interest rates across types of 

monetary assets does not bias the measure of expected redistribution 

either. This can be seen by noting from equation (6) that expected 

redistribution depends only on ne and a and not on the levels of the 

interest rate. Hence as long as a is identical for all types of IBA, 

expected redistribution is independent of the distribution of those assets 

by interest rates. A situation of this kind would arise if interest rates 

on various assets differed only by constant factors which do not affect the 

extent to which the nominal return on each asset reacts to inflation. 

III.3 Estimates of interest rates and expectations 

In order to implement equation (12) empirically, data is needed on 

interest rates and on the PPL on money, ne. 

The expected purchasing power loss of money and the resulting 

forecasting errors, u, are obtained from Papadia and Basano {1981) where 

survey information is used to build one year ahead consumer price infla

tionary expectations. This survey data has been collected three times a 

year starting from the beginning of the seventies for all the countries in 

our sample by the Directorate General for Economic and Financial Affairs of 

the European Economic Community (EEC)(10). A representative survey of 

individuals is asked whether they believe that the future (over the next 

twelve months) rate of inflation will be higher, lower or equal to the 

present one. Thus the current rate of inflation provides the benchmark 

against which to quantify the answers to the survey. Using essentially the 

(10) The number of respondents in the sample varies between 2500 and 5000. 
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latest information on the current rate of inflation as an anchoring device, 

Papadia and Basano derive a quantitative measure for the twelve months 

ahead expected rate of inflation from which the expected PPL on monetary 

assets can be calculated. Since the data on the stock of monetary assets 

refers to the beginning of each year, n e is calculated as the PPL 

expected to occur over the next twelve months in December of the previous 

year. Given ne and the realization, 1t , of PPL over the forecast horizon, 

the forecast error u is calculated by using equation (10). 

The interest rate data used is from the Eurocurrency and the 

national one year deposit markets(11). The basic data on both the Euro

currency rate and the national rate appear in Papadia (1982). In order to 

get some feeling on the sensitivity of the results to the interest rate 

used, the redistributions in equation (12) were estimated alternatively 

with the Eurocurrency rate and the national rate as a proxy for i 1t. The 

results which appear in the next section are based on the Euro-currency 

rate as a proxy for irt• 

Finally, to implement equation (12) we need an estimate of iN -

the ex ante interest rate in the absence of inflation. This was done by 

identifying for each of the countries in the sample, a few periods with the 

lowest inflation during the period 1958-1981 and by taking as an estimate 

of ~ for each country the average realized real rate in the national 

market during those periods{12). Only the rate in the national market 

(11) For data sources see Papadia (1982). 
(12) This procedure is strictly correct if (1) iN does not change over 

time, (2) 01. = -1 over the periods of low inflation, i.e. Fisher's 
equation holds perfectly. (3) On average over the periods considered 
there is no difference between the ex ante and the ex post real rate 
because forecasting errors cancel out. (4) During low inflation periods 
there is no divergence between interest rates on the eurocurrency and 
national money markets. 
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is used because in most of the countries the Eurocurrency market did not 

exist during many of the low inflation periods. The resulting estimates of 

iN appear in panel A of Table 1. It can be seen from the table that except 

for France (with a no inflation real rate of 1,22%) the estimates for all 

the other countries fluctuate in a narrow range between 2,4% and 2,8%. 

For comparison purposes, the average ex ante real rate during the 

period 73/80, which is characterized by a higher inflation, is displayed in 

panel B of Table 1(13). A comparison of the real rate from panel A with 

the (equivalent) national ex ante real rate in panel B suggests that for 

all countries the real rate during the seventies is lower than during the 

lowest inflation periods and the more so in the relatively high inflation 

countries; Italy and the UK. Although not conclusive this seems to suggest 

that q > -1 which implies that the ex ante real rate tends to decrease with 

inflation. 

TABLE 1 

A. Average nominal (l) and ex post real (r) interest rate and average loss 
of purchasing power of money {i) in the five years with lowest consumer 
price inflation in the period 1958-1981(%). 

(National rates) 

B D F I UK 

i 5,06 4,44 4,44 3,66 5,76 

- -2,34 -1,54 -3,04 -1,22 -2,84 R 

-r ~ i~ 2,60 2,80 1,22 2,39 2,76 
N 

(13) These calculations rely on the survey based expectations derived in 
Papadia and Basano (1981). 
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B. Average ex ante real rate in the period 1973/1980 

B ·n F I UK 

Euro Nat. Euro Nat. Euro Nat. Euro Nat. Euro Nat. 
rate rate rate rate rate 

2,77 0'136 1,81 1,89 2,33 ,55 0,00 -2,52 -0,36 -1,42 

Countries are indicated by their initials: B Belgium, D = 
Deutschland, or Germany, F France, I = Italy, UK = United Kingdom. 
Source: Panel A: Statistical annex of European Economy various issues. 
Panel B: Papadia (1982). 

To check for the robustness of the results to different estimating 

methods two variants of the procedure illustrated in this section have 

been tried: interest rates observed on national financial markets 

rather than those of the euro-currency markets have been used; 

inflationary expectations calculated on the basis of autoregressive 

equations have been substituted for the ones based on survey data. 

The first change will affect (see eq. 12) total redistribution via its 

effect on its expected component on interest bearing assets. The 

second change will not affect the total but only the split between the 

expected and the unexpected component. 

The results of these alternative methods can be, for some 

countries in particular periods, quite different, but the overall 

behaviour of the estimates and the broad qualitative results 

highlighted in the introduction are confirmed. 

III.4 Sectoral breakdown and standardization of the data on redistribution. 

In order to evaluate the orders of magnitude of redistribution, 

the economy has been divided into five basic sectors: Households, 

Enterprises, Government, Financial institutions and the Rest of the World. 

The paper focuses on the inflation induced redistribution among these five 

sectors viewing each sector as a primary agent(14). 

(14) Clearly this is not always so. Enterprises are owned, directly or 
indirectly, by households or, in many countries, by the Government. 
The Government is "owned" (as pointed out by Bach & Ando along lines 
of "Ricardian equivalence") by tax-payers and so on. Ideally one 
would have liked to identify redistributions across primary agents but 
the existing data makes such a task impossible. Nevertheless for many 
macro oriented aggregate issues the sectoral classification used in 
the text yields a lot of pertinent information. 



-17-

An important question within the context of inflation induced re

distribution is how large is this redistribution in relation to the "size" 

of each of the concerned sectors. In order to evaluate the importance of 

the redistribution phenomenon for the various sectors of the economy, the 

inflationary redistributions are presented for each sector, as percentages 

of a normalizing sector specific variable which reflects the size of the 

sector. The normalizing variables chosen are: consumption for the house

hold sector, gross investment for the enterprise sector, total tax revenue 

for the government sector, exports for the rest of the world sector and 

gross disposable income of financial institutions for this sector(15). 

IV. ESTIMATES OF INFLATIONARY REDISTRIBUTION AND ITS COMPONENTS ACROSS 

SECTORS 

The full set of normalized redistribution figures during the 

1974/82 period for each country, sector and year appear in annex 1. To 

recapitulate those figures are obtained by using equation (12), the null 

expected PPL interest rate from panel A of Table 1 and the one year deposit 

rates in the Eurocurrency market. All the summary results presented in this 

section are based on the redistribution figures that appear in annex 1. 

IV. 1. An overall view of redistributions 

Before going into a detailed analysis of the results it is useful 

to get a feel for the empirical importance of inflationary redistributions. 

This is done in Table 2 in which the yearly average inflationary 

redistributions over the whole sample period considered are given for all 

coun,tries and each sector. 

(15) Gross disposable income of financial institutions measures the income 
available to these institutions for final consumption and saving· 
Since final consumption of all enterprises is defined as zero, gross 
disposable income equals (apart from the change in actuarial reserves 
for pensions of residents in the accounts of Italy and the United 
Kingdom) gross savings. Gross saving equals gross operating surplus 
(gross trading profits) less net interest paid, net current transfers 
paid, taxes and net distribution. 

Redistributions in terms of a uniform standardizing variable, total 
GDP, were also calculated and are shown in Annex 1 
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From the table it appears that the phenomenon of redistributions 

is by no means of trivial empirical magnitude. Thus households in the UK, 

Italy and France have lost, year after year, the equivalent of nearly 3,8% 

of their consumption because of the loss on their net monetary positions. 

The loss is smaller, ranging from 1,4% to 2,2%, for the two other countries 

but still quite large. Thus households have lost a non trivial amount of 

wealth because of: 1) holding NIBA (loosely labelled from now onwards as 

"money"(16)); 2) the nominal interest rate not moving on a one to one 

basis with respect to expected inflation; 3) unexpected inflation. 

TABLE 2 

Total redistributions on net monetary positions 
(1974-1982)* 

I UK** F *** B 

Households: total redistri- -3,77 -3,81 -3,80 -2,18 
but ions as % of consumption 

Non financial enterprises:total 1,85 1,32 0,50 -3,55 
redistributions as % of 
investment 

Government: total redistri- 7,87 3,96 2,59 2,29 
but ions as % of revenue 

Rest of world: total redistri- 0,66 -3,38 -0,07 0,16 
but ions as % of exports 

Financial institutions:total -38,65 44,41 93,27 116,54 
redistributions as % of gross 
disposable income 

Average rate of PPL % -14,43 -12,46 -9,95 -7,35 

* !-Italy, UK-United Kingdom, F-France, B-Belgium, D-Germany. 
** 1975-1982 
*** 1974-1981 

D 

-1,38 

0,33 

0,95 

0,06 

22,01 

-4,78 

(16) Depending on the countries (see annex 3) NIBA broadly correspond to 
base money or M1 concepts. 
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Non financial enterprises have generally gained, being net 

debtors, by seeing the real value of their liabilities reduced by 

inflation. Only in the case of Belgium, due to the loss on money and the 

high level of real interest rates in the second half of the 70's, 

have enterprises lost from inflation. 

The government has been one of the main beneficiaries from 

inflation being a net debtor and having a large share of it in "money" 

terms. Thus, because of inflation, the Government has increased its tax 

and other revenue by about 8% in Italy, 4% in the UK, and over 2% in 

Belgium and France. Only in Germany, due to the low level of inflation and 

the relatively small level of indebtedness of the Government, has there 

been a small redistribution in its favour. 

The redistributions between each of the individual countries and 

the rest of the world are relatively small except in the case of the UK 

which has gained resources from the rest of the world to the tune of just 

over 3% of its exports. These gains reflect to a large extent the position 

of the sterling as a reserve currency. The size of redistribution in the 

financial sectors of the different countries in comparison to their gross 

disposable income is very substantial reflecting the large redistribution 

on non-interest-bearing accounts. 

Table 2 also reveals that the average size of redistribution is 

usually higher in countries with larger rates of depreciation of monetary 

assets. This holds for practically all sectors. For convenience the 

countries in the table are arranged by their average rate of PPL during the 

sample period. 

IV.2. Expected versus unexpected redistributions 

Table 3 breaks down the total redistribution from Table 2 into 

average expected and unexpected components for each of the sectors. Again 



-20-

for convenience the countries are arranged by descending orqer of their 

average PPL during the sample period. It is apparent from Tables 2 and 3 

that in general when average total redistribution is large, average 

expected redistribution is substantially larger than average unexpected re

distribution. However these averages hide two quite different types of 

behaviour for the two components of redistribution. While the sign of ex

pected redistribution is usually the same over time within a given sector 

and country, the sign and size of unexpected redistribution fluctuates sub

stantially over time within a given sector and country (17). As a result 

average unexpected redistribution tends to be small in comparison to 

average expected redistribution because negative and positive values of 

unexpected redistribution tend to offset each other. Thus the contribution 

of unexpected redistribution to total redistribution within any given 

period is usually much larger than what would seem to be the case when only 

average figures are considered. This also makes sense from a theoretical 

point of view because the expected value of unexpected redistribution is 

zero. Otherwise this redistribution would contain a systematic component 

and it would not be unexpected. Since the average values of unexpected 

redistribution in Table 3 are estimates of the expected value of 

unexpected redistribution it is not surprising that they are not too far 

away from zero. 

(17) See annex 1. 
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TABLE 3 

Average expected versus average unexpected redistributions 
(1974/82 for all countries except France - 1974/81 and UK - 1975/82) 

Country Expected * Unexpected* Standard deviation of 
redistribution 

A, Households 

I -4,02 
UK -3,64 
F -2,62 
B -0,95 
D -1,45 

B, EntreErises 

I 2,35 
UK 1,09 
F -2,12 
B -5,07 
D 0,64 

c, Government 

I 8,23 
UK 3,65 
F 2,31 
B 0,95 
D 0,90 

D, Rest of the World 

I 0,35 
UK -3,31 
F -0,18 
B 0,23 
D 0,03 

E, Financial Institutions 

I -39,16 
UK -45,08 
F 99,28 
B 117,86 
D 21,39 

redistribution 

0,25 
-0,18 
-1,18 
-1,23 
0,08 

-0,50 
0,23 
2,62 
1,52 

-0,31 

-0,36 
0,31 
0,28 
1,34 
0,05 

0,32 
-0,06 

0,12 
-0,07 

0,04 

0,51 
-0,67 
-6,01 
-1,33 

0,63 

unexpected redistri-
but ion 

6,7 
3,0 
0,9 
2,2 
1,8 

9,5 
3,2 
1,8 
2,3 
4,3 

7,9 
3,9 
0,3 
2,4 
0,3 

0,9 
0,7 
0,1 
0,2 
0,3 

13,4 
4,6 
3,3 
6,8 
5,4 

cfu 

* Both expected and unexpected redistributions are measured as percentages 
of: consumption for households, investment for enterprises, revenue for 
government, exports for rest of the world and gross disposable income for 
financial institutions. 
Country initials are: !-Italy, UK-United Kingdom, F-France, B-Belgium and 
D-Germany. 
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In order to quantify the normal variability of unexpected redis

tribution it is useful to compute for each country and sector the standard 

deviation of unexpected redistribution around its theoretical expected 

value which is zero. The resulting expression, denoted by du, appears in 

the last column of Table 3. Comparison of du with the corresponding aver

age values of expected and unexpected redistributions reveals several in

teresting features. Firstly this standard deviation is usually higher than 

the absolute value of mean unexpected redistributions. This suggests that 

the contribution of unexpected redistribution to total redistribution is 

much more substantial than what is shown by the means of unexpected 

redistributions alone(18). Secondly for the two high inflation countries 

(Italy and the UK), du is higher in most sectors than the value of du 

in the same sector in the lower inflation countries • Since du can be 

taken as a gross measure of the uncertainty inflicted by inflation on the 

various sectors, this finding suggests that all sectors in the high 

inflation countries experienced a higher level of uncertainty than in the 

low inflation countries(19). In the high inflation countries du is even 

higher than the mean values of expected redistribution in some sectors, 

suggesting that for these countries and sectors unanticipated 

redistribution dominates the scene(20). Thirdly average expected and 

unexpected redistributions in the household sector are generally negative. 

The first finding reflects the net positive position of households in 

monetary assets and the less than full adjustment of the nominal rate of 

interest to expected inflation over the period. The second finding 

reflects the predominance of underestimates of inflation during the second 

part of the seventies which were partly compensated for by overestimates in 

the eighties. The counterparts of these findings are the predominantly 

( 18) A fuller appreciation of this fact can be obtained from the raw 
redistribution figures in Annex 1. In the United Kingdom the shift in 
emphasis from direct to indirect taxation involved a large 
unanticipated loss on monetary assets of households in 1979, while a 
large unanticipated gain was recorded in 1982 when the slowdown in 
inflation was a lot faster than predicted. 

(19) This result is consistent with the joint finding that the mean and the 
variance of inflation are positively related (Logue and Willet (1976)) 
and that inflation variance and inflation uncertainty are positively 
related (Cukierman and Wachtel (1982)). 

(20) Further details and implications of uncertainty appear in subsection 
IV. 5 below. 
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positive average expected and unexpected redistributions enjoyed by the 

enterprise and government sectors, which are usually net borrowers in 

monetary assets. It is of interest to note, finally, that most of the· 

relatively large redistribu~ion in ~avour of the domestic sector in the UK 

is contributed by the anticipated component. Furthermore, as can be seen 

from the data on the UK in Annex 1, most of this expected redistribution is 

on NIBA, underlining the role of sterling as a reserve currency. 

IV.3 The expected tax on real money balances - A cross country 

comparison 

Expected redistribution has two distinct components: one is 

expected redistribution on NIBA, more commonly known as the (expected) 

inflation tax on money(21). This component of redistribution is captured 

by 1t ~ Mit which is the second component on the right hand side of 

equation(12)(22). The data of this study makes it possible to evaluate the 

importance of the tax on real money balances for various sectors of the 

economy(23). This subsection focuses on the distribution of this tax 

across sectors and countries. 

(21) The total tax on real money balances also includes an unanticipated 
component. Since this component is qualitatively different from the 
anticipated component it is excluded from the discussion of this 
subsection which focuses on the anticipated component. Obviously when 
there is no uncertainty as in Bailey's (1956) steady state, the 
expected and the total tax on real money balances become identical. 

(22) The detailed figures on this component appear in the second column 
of Annex 1. 

(23) By contrast most previous empirical work was at the economy wide level 
(Cagan (1956), Bailey (1956) and recently Fischer (1981, 1982)). 
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The main beneficiary of the inflation tax (IT) is obviously the 

government. Table 4 suggests that this tax added about 6% on average to 

government revenues in Italy and a little less than 1% in Germany. The 

other countries are somewhere in between. With the notable exception of the 

UK the relative contribution of the expected inflation tax to governmental 

revenue increases with the average rate of inflation of the country. 

The main "payers of inflation tax" are the household and the enterprise 

sectors. We consider households who have paid the largest fraction of the 

inflation tax first. The tax they paid ranges from a maximum of 2,57% of 

consumption in France to a minimum of 0,57% for Germany(24). 

TABLE 4 

Average expected government revenues from the inflation tax as % 
of total government revenue - IT 

Country Italy UK France Belgium Germany 

IT 5,75 1,32 2,24 1,63 0,94 

e -14,92 -10,98 -8,75 -6,77 -4,47 lt 

Source : Annex 1. 

(24) See Annex 1. Whether this is a large or a small figure is something 
of a moot point. Buiter (1981) expressed the judgement that his 
estimates of the inflation tax for the UK (of the same order of 
magnitude as ours) were indeed "very small". Cotula and Masera (1980) 
on the other hand stressed, the importance of the inflationary tax in 
the Italian economy. If we consider the fact that for France, whose 
households_ realized the largest loss, this represented the income of 
more than 800 000 people which, year after year, has been lost by the 
household sector because of the holding of money balances, this may 
look a sizeable amount but ultimately what is big or small depends on 
the standard of comparison. 
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It is interesting to find out how the expected inflation tax paid 

by households differs with the change in the expected purchasing power loss 

of money. This is done in figure 1 where the losses realized by households 

on money balances are plotted against the expected purchasing power loss of 

money. If we consider the observations relating to single countries 

(described by hand drawn fitted lines) we can see that the losses are more 

or less proportional to expected PPL. In any given year the inflationary 

tax as a percent of consumption is given by Rt = Mt n~, i.e. the 
Ct 

ratio of money balances held by the households to private consumption 

multiplied by the expected PPL. The approximately linear nature of the 

relationship country by country in figure 1 shows that any change in the 

ratio of money to consumption which has occurred in the period has not been 

strong enough to weaken the relationship between expected losses and 

expected inflation(25). Although a careful analysis of the data may find 

some evidence that households indeed economize on money balances when 

expected inflation grows, this is by no means a striking phenomenon. 

If, however, we consider only the underlined observations which 

give the average expected loss on money and the average expected PPL over 

the whole period for each country a striking phenomenon appears: cross sec

tionally, the inflation tax grows as expected inflation increases, reaches 

a maximum (corresponding to the average observation for France) where 

expected PPL is around 10% and then decreases dramatically. One inter

pretation of this finding is that households are unable to escape, year 

after year, the inflation tax by reducing real money balances. However, if 

we compare different countries with different inflation histories it 

(25) The pattern is practically identical if we standardize by GDP 
rather than by consumption. 
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Fig. 1: Loss on holdings of NIBA by households (inflation tax as a% of 
private consumption) with respect to expected PPL (1974/1982) 

Expected Loss as % 
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Underlined observations denote sample averages 
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appears that financial systems adapt themselves over time and allow house

holds in the country with the highest inflation rate to protect themselves 

by reducing their holdings of real money balances. This suggests that the 

long run elasticity of money demand with respect to PPL is larger in 

absolute value than in the short run. The conclusion for economic policy is 

that over the short run the government can, by increasing inflation, 

extract additional resources from money holders and the relationship is 

approximately linear. However, over the long run the financial systems 

adapt themselves, and severely limit the ability to increase the inflation 

tax on households. 

An implication of figure 1 is that if the rate of inflation is kept 

above 10% for a long enough period (nine years in our sample), the 

inflation tax levied on households actually becomes a negative function of 

expected inflation. 

A similar picture emerges if one considers the inflation tax paid by 

non-financial enterprises expressed as a % of gross investment and given in 

figure 2. Furthermore, one can observe that the slopes of the fitted lines 

in figure 2 decrease, by and large, as we move from left to right, i.e. 

from countries with low to countries with high inflation. Thus there is, 

apparently, a worsening trade-off between inflation and inflationary tax 

in the sense that a larger and larger amount of inflation has to be 

engineered to give the same revenue. 

The fact that cross-sectionally the inflation tax first increases, 

reaches a peak, and then decreases with inflation, is reminiscent of the 

argument that, because the elasticity of money demand with respect to ex

pected inflation is an increasing function of expected inflation, the 

expected tax on real money balances is an inverted U function of expected 
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Fig. 2: Loss on holdings of NIBA by enterprises (inflation tax as a % of 
investment) with respect to expected PPL (1974/1982) 
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inflation (Cagan (1956), Bailey (1956), Sargent and Wallace (1981)). But 

there is an important difference. In our sample all countries operate in 

the range in which the elasticity of the demand for money by both house

holds and firms is smaller than unity in absolute value. On the other hand, 

as we move from a country like Germany, which has had a persistently low 

rate of inflation, to a country like Italy with a high inflation history, 

the inverted U reappears. In the cross sectional comparison, the inflation 

tax ultimately goes down with inflation, because countries with persistent 

inflationary experiences develop more efficient near moneys and introduce 

other money saving devices. The cross sectional inverted U-shaped curve re

flects those elements which tend to make the long-run elasticity of money 

demand with respect to inflation larger than one, although it is smaller 

than one in the short-run within any given country. The upshot is that, 

because of costs of adjusting the institutional structure to inflation, 

there is a substantial difference between the expected inflation tax that 

can be extracted at x% expected inflation in a country with a mild infla

tionary history and a country with a high and persistent inflation. In the 

latter country the inflation tax will be substantially lower. 

In most countries financial institutions share in the benefits of 

the inflation tax. Those benefits are, as a percentage of gross disposable 

income of those institutions, relatively large and range from 31% of income 

in Germany to 131% for Belgium. In Italy financial institutions actually 

pay an inflation tax which was on average during the sample period 43% of 

their income (see Annex 1 for details)(26). 

(26) It should be remembered,_ however, that the relationship between the 
central bank and the financial institutions is often of a complexi.ty 
which is not easily captured by our distinction between IBA and NIBA. 
Thus, for instance, compulsory reserves held by commercial banks with 
the Banca d'Italia are remunerated at 5,5%, a rate which is not zero, 
but is not a market rate either. The solutions adopted for this kind 
of problem are given in the data appendix. We are aware, however, that 
the estimated share-out of the inflationary tax between Government and 
financial institutions is by no means perfect and is heavily 
influenced by the institutional characteristics of each country. 
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Finally, the rest-of-the-world sector does not feature any impor

tant expected inflation tax, except in the case of the UK in which the 

average inflation tax paid by this sector is 3,4% of British exports. As a 

matter of fact, this tax in the case of the UK is the major component of 

total redistribution from the foreign to the domestic sector. Again it re

flects the special position of the sterling as a key currency(27). 

IV.4 Expected redistribution on interest bearing assets 

Unlike NIBA for which the nominal rate is zero, the interest rate 

on IBA is free to adjust to expected inflation. It is therefore interesting 

to check to what extent this adjustment prevented expected redistributions 

from taking place through IBA. 

Table 5 presents the average expected redistributions on IBA in 

terms of the normalizing variables for each sector. In the seventies in 

most countries the nominal interest rate did not adjust sufficiently to 

compensate lenders for the expected depreciation in the purchasing power of 

money. As a result, in all countries except Belgium, expected inflation has 

redistributed income away from the household sector. The main beneficiaries 

of this transfer are enterprises and Government in Italy and the UK and 

mostly enterprises in Germany. Thus, during the second half of the sevent

ies, an increase in inflation, even when expected, tended to redistribute 

resources away from lenders in favour of borrowers but a change in this 

pattern can be seen in the last two years studied because of the 

substantial increase in the real rate of interest. 

It is appropriate to note that the expected losses suffered by 

households are particularly large in the high-inflation countries: Italy 

and the UK, while in the other countries (Belgium and France, in parti

cular) these losses are negligible. However, this average behaviour hides 

sizeable offsetting redistributions, particularly in Belgium over the 

(27) To a much smaller extent, this is also true for the German Mark and 
the French Franc. 
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years. This can be seen more clearly from figure 3 which presents the 

yearly expected losses (or gains) of the household sector on IBA in each 

country as a function of expected PPL. It is clear from the figure that the 

almost zero average redistributions for Belgium and France (marked by 

underlined capital letters) hide violent offsetting fluctuations in these 

redistributions over the years. 

Country 

Italy 
UK 
France 
Belgium 
Germany 

TABLE 5 

Average expected redistribution on interest-bearing 
assets by sector and country* 

Sector Rest of 
the Financial 

Household Enterprises Government world Institutions 

-2,67 3,85 2,48 0,38 4,23 
-1,64 2,85 2, 33 0,09 -19.35 
-o,o5 0,13 0,07 0,09 -1,97 

0,65 -1,93 -0,68 0,23 -12,89 
-0,88 2, 86 -0,04 0,29 -9,34 

* Redistribution is measured as a percentage of: consumption for 
households, investment for enterprises, revenue for government, exports for 
rest-of-the-world and gross disposable income for financial institutions. 

Source: Annex 1. 

Figure 3 reveals some additional facts: firstly, within a given 

country there is little apparent connection between expected redistribution 

and expected PPL. However, cross sectionally, expected losses of households 

first decrease, bottom out and then increase with the expected loss in the 

purchasing power of money. 

Figure 3 can be used to illustrate the fact that ignoring Fisher's 

premium in interest rates when calculating redistributions on IBA (as Bach 
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Fig. 3: Expected losses (-) or gains (+) on IBA held by households (as % of 
private consumption) with respect to expected PPL (1974-1982) 
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IBA ....,. e 
consumption 'L t' the estimated losses of Belgian, German and Italian households 

on their holdings of IBA would fall around line (1), for UK households around 
line (2) and for French households around line (3). 
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and Ando (1957) and Bach and Stephenson (1974) do) may seriously bias the 

resulting redistribution figures. The redistributions plotted in figure 3 

are defined as 

(16) ~t= 

where L Ht and C t are, respectively, net IBA and total consumption of the 

household sector. Disregarding Fisher's premium makes 

(16a) 

in which case equation (16) reduces to 

L 
e Ht 

= J[t c 
t 

e so that per unit expected redistribution is measured just by x t • The 

ratio of net IBA to consumption (L /C ) has not changed to such an 
Ht t 

extent in the sample period considered as to substantially alter the linear 

relationship between redistributions and expected PPL. Hence for the case 

in which interest rates do not adjust at all to inflation, observed 

expected redistributions on IBA in each country should be scattered around 

the upward sloping line whose slope is LHt/Ct. This ratio has been 

approximately unity for Belgium, Germany and Italy, 2/3 for the UK and 1/3 

for France. These lines are drawn as benchmark lines in figure 3. 

It is clear that the observations do not fall at all around these 

lines being scattered consistently below them. The conclusion is that by 

overlooking the inflationary premium contained in the nominal rate of 

interest, one biases substantially the estimates of inflationary 

redistributions on IBA. 
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IV.5 Unexpected redistribution and uncertainty versus total redistribution 

- a further look 

The point is often made that a large part of the cost of inflation 

is induced by its unpredictability (28 ). Given inflation uncertainty, the 

larger the net monetary position of a sector in relation to its size, the 

heavier the burden of inflation uncertainty on this sector. The variance du 

(29), which incorporates both the effect of inflation uncertainty and of 

the net position of the sector in monetary assets relative to some measure 

of the sector's size, is a measure of the vulnerability of the sector to 

inflation uncertainty. In particular, it reflects the fact that sectors 

with higher net monetary positions in relation to their size will suffer 

more from inflation uncertainty. It can be seen from the last column of 

Table 3 that all sectors in the two high inflation countries (Italy and the 

UK) sustain (by the O'u measure) higher exposure to uncertainty than the 

respective sectors in the low inflation countries (Germany, Belgium and 

France). However, within the last group this relationship is not always 

monotonic because of differences in net monetary positions across 

countries. For example, French households have sustained a smaller exposure 

to uncertainty than Belgian or German households, because the ratio of the 

net monetary position to consumption is much lower in the French household 

sector. 

We saw in subsection IV.2 above that average unexpected 

redistributions across sectors and countries were generally not very large 

in relation to total average redistributions. The argument was made there 

that, because of offsetting movements in unexpected redistribution over the 

years, this grossly underestimates the contribution of unexpected 

redistribution to total redistribution. This point is illustrated by Tables 

6 and 7, which bring out the relative size of unanticipated redistribution 

(UR) in the household sector of the various countries on a yearly basis. 

(28) Fischer and Modigliani (1978) and Fischer (1981). Note that 
variability and unpredictability are distinct concepts which tend to 
be positively related. Further details appear in chapter 4 of 
Cukierman (1984). 

(29) See Table 3 and subsection IV.2 above. 
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TABLE 7 

Yearly averages over countries of I: 1100 in the household 

sector and purchasing power loss of money (PPL) 

Average Average Average 
of UR 

of 1:1 100 PPL 

8,07 
-3,51 321 13,60 
1,60 113 10,77 

-1,53 33 10,12 
1, 51 285 8,12 
0,10 66 6,66 

-4,23 196 10,21 
-0,06 89 11,00 
0,28 138 10,39 
1, 65 143 8,15 

Source: Calculate~ from Table 6. 

Table 6 brings out the fact that unanticipated redistribution is 

an important component, and in some years the dominant component of re

distribution. This is particularly striking in Italy where unanticipated 

redistribution is usually above 60% of total redistribution and in some 

years even higher, in absolute value, than total redistribution. But even 

in a low inflation country like Germany, unanticipated redistribution is 

usually more than one half of total redistribution in absolute value. 

Another interesting feature brought out by Table 6 is that unan

ticipated redistribution away from the household sector increases when the 

rate of inflation increases (UR is large and negative) and decreases, 

becoming a redistribution in favour of households (UR being positive), when 

the rate of inflation decreases. This is clearly seen for Italy, France and 

Belgium in 1974 which is a year of dramatic acceleration of inflation and 

of a large unanticipated redistribution away from households in those 

countries. A similar phenomenon occurs in the UK in 1975, in Italy in 1976 

and in all the countries in 1979. The reverse phenomenon occurs in Italy, 
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France and Belgium in 1975; the rate of inflation goes down quite sharply 

and UR becomes positive, i.e. household actually gain on this component. A 

similar phenomenon occurs a year later in the UK and in Italy in 1977 and 

to varying degrees in most countries in the eighties. These movements can 

be seen more compactly in Table 7 in which the average values of UR, PPL 

and the relative size of UR in each year over countries are presented. A 

comparison of the column for the averages and the averages of PPL suggests 

that in years of increasing inflation average UR is usually negative, while 

it is usually positive in years of decreasing inflation. A comparison of 

the averages of I ~ I 100 with average yearly PPL suggests that the relative 

importance of unanticipated redistribution as a fraction of total 

redistribution increased with the rate of inflation (30). 

The argument is sometimes made that since unexpected redistribu

tions cancel out at the aggregate level they should not be considered as a 

"cost" of inflation. Even if we were willing to accept the social welfare 

function implicit in this statement, the argument would be true only in a 

world of risk neutral individuals. For risk averse individuals, unexpected 

redistribution, even with a zero expected value, represents a real 

cost,which increases with the variance of the unexpected redistribution. It 

may be conc1uded that the evidence of Tables 3, 6 and 7 suggests that 

during the second half of the seventies uncertain inflation imposed 

non-negligible costs on households and other sectors with relatively large 

net monetary positions like enterprises and government. These costs were 

particularly high in relatively high inflation countries: Italy and the UK. 

The results for the beginning of the eighties suggest that the relative 

size of the unanticipated redistribution associated with an unpredicted 

slowdown of inflation may also be substantial. 

(30) Similar general characteristics emerge in the other sectors particu
larly so in the enterprise and government sector. The detailed rele
vant data appears in Annex 1. 
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Secondly, the effect of non-indexed taxation of interest on net real after 

tax redistribution has been abstracted from. The discussion focuses instead 

on before tax redistributions(32). Thirdly, survey-based inflatonary ex

pectations of the type used in this study depend on a number of restrictive 

assumptions(33). However because of the inherent elusiveness of inflation

ary expectations to exact empirical measurement, any attempt to measure in

flationary expectations including various versions of rational expectations 

must rely on some restrictive assumptions. Thus, in spite of these limita

tions, we believe that the present study sheds some new light on the pheno

menon of inflation-induced redistribution in Western Europe over the recent 

past. Future work on this issue may need to deal more explicitly with the 

effects of nominal and differential taxation on redistribution. 

(32) As a result, inflation-induced changes in ex ante real rates, which 
are caused by differential nominal taxation of lenders and borrowers 
of the type discussed by Birati and Cukierman (1979), are abstracted 
from. 

(33) See Papadia and Basano (1981) for details. 





Annex 1 

Basic data on redistribution 

for the years 1974-1982 (1975-1982 for the UK, 1974-1981 for France) 
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A I 

• 1 0 
A (j'"( 

. i 2 

FINANCIAL INSTITUTIONS 
77.60 -7.89 
99. 8-4 'I • 1.:.~) 

.16.14 
'i •12 A (.;7 

7<1. 7~> 
B6A19 

1 2~5. 34 
12::> .. 49 
1(~1 .:25 

-8.15 
-7.39 
-8.71 
-B.76 
-3.96 
-4.86 
-6.01 

-4 i ) 
-v r) .. 
...,'H:,) 

27) 
47) 
"?4) 
34) 
17) 
17) 
:31 ) 

79) 
~n 

~>2) 

B6) 
i 1 6) 
72) 

120) 
~:i7) 

52~::i) 

2(·)) 

:~n 

~n 
'{') 

i 2) 
2:~) 

i(·)) 

1 0) 
i 1 ) 

<)l1 ) 

4) 
i , .... 
\,).)) 

tl ) 
9) 

193) 
11 9) 
·: ::.~ (~ ;, 
174) 

·1 En 
't ) 

.{ , ..... 
I.)) 

~:i ) 
ED 

1 B) 
·4) 
6) 
b) 

TOTAL 
REDISTRI
BUTIONS 

··- 6. 51 
·-1.11 
.... 4. 31 
--~-~ ~ :3··;; 
""2. 41 
·-4. 7E 
·- ·4. 3~> 
•"'4. ~i-4 
... 3. EH~ 

6.87 
..... , 0 .. 70 

4.78 
-·· ::.~ A ~.;> ·;w; 

··-:5. t">8 
~::i. 1 4 
1 • 38 
3 A 16 

.50 

:~ .. 'lt1 
~3 A ~? ~:) 

1 • 4~) 
~~.·j(~ 

:~.::~~: 
;.~ o\ -41 
2.49 
::.~ o\ ~5:!> 

2. ~:>9 

• 4"l 
..... 6~~) 

.. ;!:> 
.... ,.,,:~ 

.A.t: ••• ../ 

.... · ~~ 1 
.• 0S> 

.... " () ~~: 

.... <:>6 
-··. 07 

44.54 
'i ~:>6. :34 
~:}(-;~.12 

·149. 50 
109.69 

49 .. 02 
98.01 
82.94 
93.27 

* ESTIMATED USING EURO-CURRENCY INTEREST RATES AND 
EXPRESSED AS PERCENTAGES OF: CONSUMPTION FOR 
HOUSEHOLDS,INVESTMENT FOR ENTERPRISES,REVENUE FOR 
GOVERNMENT,EXPDRTS FOR REST OF WORLD,GROSS DISPOSABLE 
INCOME FOR FINANCIAL INSTITUTIONS 
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ITALY REDISTRIBUTION OF WEALTH CAUSE~ BY INFLATION * 
EURO INTEREST RATE CALCULATIL~~ 

EXP .. RED .. EXP .. RED .. UNEXP .. REDISTRIB .. 
ON INT .. ON NON ON NET MONETARY POS .. 
BEAFUNG INT .. BEAR .. (AS o/c> OF> 
ASSETS ASSETS <TOT A RED.) 

HOUSEHOLD 
1 <_,">74 ·-3. 5~) ·-1 .. 33 ·-9 .. 50 ( 6t,) 
·i j.i"·/:~; -4 .. 77 -1 .. 8~5 9 .. 32 ( 345) 
1 J) / ~} ··3. B6 ... 1 .. 0:?. ... 9 .. 44 ( 66) 
i s:·77 1.,06 -1"66 '7 .. 03 ( 10S> > 
'I <?7B .. 44 -1 .. 09 1 .. 77 ( 158) 
1 979 -- .. 70 ..... 9~:> -·6 .. 'f4 ( 80) 
1 9Bt) -6 .. 75 -1 .. 47 .. 85 ( 12) 
i 9B1 ·-6 .. 61 -·1 .. 49 5 .. 39 ( 200) 
i ~T'fj;! .71 -1 .. 26 :L54 ( 11 8) 

AVEF~t,GE ·-2.67 - i .. 3~5 .. 2~:> ( 7) 
ENTERPFHSE 

1 9··.~·/{ ~> .. 20 -·1 .. 2<=> i 1 .. 7~) ( 75) 
·j 97~:> 9 .. 00 ···:~~ .. 26 ... 14 .. 74 ( 184) 
! q••o I 

I' i<:) 6 .. 91 -- .. EW 14 .. 65 ( 71 ) 
197'7 ""1 .. 89 ·-2 .. 98 -10 .. :~1 ( 68) 
197B ·- .. 71 -o\86 -·2 A 51 ( 6'1) 
1979 1 .. 01 --.78 8.49 ( 97) 
19B0 7 .. 88 -1 .. 19 ...... B7 ( 15) 
1 <;'B 1 8 .. 35 ""1 • 41 --~;: .. 97 ( 615) 
·1982 -1 .. 14 -1 .. 97 '"'4 .. 91 ( 61 ) 

AVEF~AGE 3 .. 8~) -1 .. 50 ..... ~)0 ( 27) 
GOVERNMENT 

1974 2 .. 56 6" 11 10"44 ( 55) 
1 C)"''l::-

,J ( .. ) 3 .. 48 9 .. 19 ""10 .. 68 ( 5:59) 
19'"i'C) 3 .. 09 4 .. 70 1 0 .. 9(~ ( 5B> 
1977 - .. 91 8"31 -·a .. 61 ( 714) 
1978 -- .. 44 4 .. 44 ·-2 .. ~!~~ ( 125) 
1979 .. 72 3 .. 95 8 .. 58 ( 65) 
)?DO 7 .. 00 5.·34 --1 .. 04 ( 9) 
17B·I 7 .. 39 ·s-.. 2;:! ···6 .. 95 ( 123) 
, , ... ,r"',., 
I :r C)o\". -- .. 60 4~.48 ""3 .. e>5 ( 1556) 

AVEHt,CE 2 .. 48 5 .. 75 ..... 36 ( 5) 
HEST OF WOf~LD 

1 s:, ·~l J(~ 1 .. 13 ..... 12 2 .. 64 ( 72) 
I. ("•""'''~ 
I .r i .. J o\39 -· .. 01 -- .. 68 ( 224) I 

1976 .. 13 .. 00 A 3~) ( 69) 
1977 .09 -- .. 02 .. ~>=> ( 89) 
't97B A 0~~ ·- .. 04 .. 08 ( 127) 
1979 .. ~)4 -· .02 .. 3(~ ( 95) 
1980 _.96 - .. 03 - .. 11 ( 13) 
1 981 .. 60 .... 0~> -· .. 45 ( 413) 
1982 .. (:)~5 ..... 02 "'24 ( 90) 

AVEF<f.iGE .. 38 -- .. 03 "'3:~ ( 48) 
FINANCIAL INSTITUTIONS 

1 9'74 21 .. 93 '"'67 .. 96 5.27 ( 13) 
'197~::; 19 .. 14 -71 .. 22 • 1 .. 61 ( 3) 
1976 .. 17 -34 .. 2(~ -·29 .. ~)8 ( 46) 
1977 -- .. 38 --st> .. 8i 19 .. 09 ( 50) 
197B "" .. 44 '"'37. 54 3 .. 41 ( 10) 
197'1 "'::.~a -30 .. 86 -14 .. 82 ( 33) 
i9!:i0 "" .. 99 -38 .. 68 1 .. 78 ( 5) 
19B 1 -;.~" 38 ""3(~ .. 53 9 .. 68 ( 42) 
19B2 .. 71 ·-22 .. 70 7 .. 68 ( 54) 

AVERAGE 4 .. 2~ ""43 .. 39 .. ~5 .1 ( t ) 

* ESTIMATED USING EURO-CURRENCY INTEREST HATES AND 
EXPRESSED AS PERCENTAGES OF: CONSUMPTION FOR 
HCWSEHOLDS,INVESTMENT FOR ENTERPRISES,REVENUE FOR 
GOVERNMENT,EXPORTS FOR REST OF WORLD,GROSS DISPOSABLE 
INCOME FOR FINANCIAL INSTITUTIONS 

TOTAL 
RED I STI~: I··· 
BUT IONS 

-·14 .. 39 
2 .. 7(·) 

-14.32 
6 .. 42 
1 .. 1 :?. 

-s .. :39 
-7 .. 37 
-·2 .. 70 

2 .. 99 
···3 .. T7 

1~> .. 71 
-a .. ~><~ 
20 .. 7l."J 

-·15.19 
-4 .. 08 

8 .. ·~1 2 

5_.82 
.. 97 

-s .. 0:~ 
1 • 8~) 

1 9 .. 11 
1,. 9B 

i 8 .. e>8 
'"'1 .. 21 

1 .. 78 
1 :L26 
11 .. 29 

~) .. (:)6 
.23 

7 .. 87 

3,\66 
-- .. 30 

4"" "' ...:) 
.. 61 
.. 06 
.. 31 
.. a:~ 
.. 1 1 
.. 27 
• (.)6 

-·4(L 76 
-50 .. 48 
'""63.11 
-38 .. 1<~ 
... 34 .. ~)8 
-4~5 .. 40 
'"'37 .. 89 
-•23 A 2:5 
-·14.31 
-38 .. f) C) 
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l.L ~<. REDISTRIBUTION OF WEALTH CAUSED BY INFLATION * 
EURO INTEREST RATE CALCULATIONS 

EXP.RED. EXP.RED. UNEXP. REDISTRIB. 
ON INT. ON NON ON ~ET MONETARY POS. 
BEARING INT.BEAR. <AS 0/0 OF> 
ASSETS ASSETS (TOTA RED.) 

TOTAL 
REDISTRI
BUTIONS 

''''3. 40 
.... 4. B::.~ 
.... 'i • B i 
""1 • :·56 

i . i 4 
.... ""':1 .... , 

.,'). ;)<;) 

• 0(~ 
,. (';.~ 

.... 'i • 64 

(~1"' c:.:~ 

7.B2 
:·!~ "' ::> :> 
::~ "' ~~ :.3 

'"'1 • 90 
~:>. B6 

• (·)0 

···1.1B 
2. B~> 

~L 3<·: 
6 .8:?. 
2.9-4 
:~A :3l) 

-1.89 
5.08 

.00 
-.97 
2.33 

..... 'I B 

"14 
.02 
A ·J ·~~~ 

-··. 28 
1 .. 22 

• 0(~ 
...... 40 

• ~)9 

.... 44. tl<~ 

.... ~:>6. 94 
-· ~~~ ~3 ~ i> *"? 

""16A11 
1 4. s:> 

"'":3t) A :3(~) 

• ~)2 
8 A ~5 'I 

·-·1?.~)~) 

HCJU.S'EHOLD 
.... 2" ·;.>f)."' 

····;,: .• 7.::) 
.... 2"' ~!~) 
"""/. I I 

I ., I (:> 

""1 • 23 
···-~-~ •' f.}·4 
.... i. 47 
""1 .. 46 
.. ,. :~~ " (·) (~ 

ENTEPPF:~ I SF 
··- ::.~ "' () ~3 
·r·;_:. ·j 6 
.... i . 9:> 
""'1 A (19 

.... i . 1 8 
·-·2. ~59 
--i. 42 
-·1 • {:~4 
.... 1. 76 

GOVEF:~NMENT 

2 .. 06 
't .. B 1 
't. 46 

.79 

.B2 
1 ,. f.l1 

:94 
.. B4 

1 . 32 

REST OF WORLD 
-4.26 
-4.23 
-4.04 
-·i ·' 93 
.... 1 • 70 
·-· 4 .. ~:;2 
••-:?. A -;;r;· 
-·3. 77 
--:5.40 

.... ~?:: • ·1 f.:, 
1 A (_;> .. ~., 

1 • 73 
••"' 'i A (·),\~ 

.... ::;.as 
::.~ .. B4 
..... b6 
:~A ()•4 
..... H3 

4. ~:;3 
·-·2 .. 0~:> 
··-:2.(·):5 

1 .. 06 
5.71 

-2.89 
.64 

-3.15 
"' ~~ ~~ 

3.B9 
'"'2 .• 41 
--2.3B 

1 ·' ~::; 4 
8 .. ~!(:) 

···:·:)"' ~::; ·4 
rP') 

• C> •• .. 

·-·3. b(-) 
• :~ 1 

'"'! .34 
o\ {:) { 

4 • ..., (.) 

., .. A :?) :::.~ 
--1.0~'( 

.42 
..... 06 

.. 44 
-- J)6 

FINANCIAL INSTITUTIONS 
112.:11 
9~:>. n~:> 
7·1. 4~5 
]JA7!.> 
34.93 
"til A 3·:-> 
42 .. (:JB 
, .. , "Y ... , /') 

,),~. { ') 

f.>4 .. 4:5 

.... 2. 9D 
l '7. ... , t A \.,) { 

~L 2~5 
-•2 A 1 0 

-·10.9:> 
~!>. 79 
.... 9(~ 
3 .. ·j 5 
.... 4 ... , 

• o,.) ( 

3 ~:>') 
~5 ~::; ) 
74) 
I")() ~ 
,: .. I ) 

99) 
B4) 
:31 ) 

I ..... '") ~ ., ,:)..:. • .J 

5) 

~:i()) 

57) 
~52t>) 

4B) 
217) 
7<'!>7) 

B2) 
::; :3) 
17) 

3B) 
:~>f)) 

11 B) 
uy ••v .. 
,~,;} 

11 5) 
106) 
47) 
9t:J) 

tD 

23) 
::.~ () ) 

::~: ~) ) 
I.·~"· I ... 1 J 

J~:n 
'I .!.j) 

")'• 
·'-} 

~ ,.., .. 
I ,:;, ) 

2) 

~) ) 

3) 
6) 

'I 4) 
28) 
1 0) 
2) 
~:;; ) 
·-) ' ..... ) 

* ESTIMATED USING EURO-CURRENCY INTERESl kAfES AND 
EXPRESSED AS PERCENTAGES OF: CONSUMPTION FOR 
~OUSEHOLDS,INVESTMENT FOR ENTERPRISES,REVENUE FOR 
GDVERNMENT 1 EXPORTS FOR REST OF WORLD,GROSS DISPOSABLE 
INCOME FOR FINANCIAL INSTITUTIONS 

.... <.f ~ t~ .{~. 

.... ~:~; "' {~) ~;) 

.... :~ ~ ~:} ~5 

·-··y ··~· ,I .. :} ,\ .){:} 

.... ~:; 4 ~:> (:: 

...... ., . ..., ./' 

.. :) ·' .. ~) ,:, 
.... 2. 1 3 

~:.~ .·. :·:)(:l 

,. .. ~:)A:] "'i 

~;>"' 1 :5 
"''f ,I I 

.. ::~ "' c~ ! 

-•• A f.):? 
:.~ A ~~-~ (·) 
,., 4 -y 
,,;,:A \,J ,:1 

A :·3 ~-=} 
.... ...,r .. 

4 f \:1 

.... t:~ (:) .. ~. 
.. } A I I 

1 .l :3:~ 

10.:;~::; 

t) A :.~ :?. 
:~: A 1::> :~ 

4 .. 69 
7. i 3 
:•5 A ::) ·<1 

1 .. 7:> 
'"'3 A 7•(.i 

~L 96 

··- ::; ~ .? E: 
.... :·5 ... A·i 
··- :s .. :~.:: {:) 
-··:.~ '· (>;;::; 

.. :5 A •';.i .. l 
_,..., l'""if'"t 

A·~ ... c;. c~ 
··- .·-, ,.., t:• 

... ·:. "" CJ _:i 
-··•v ·-,··": ,:} • ( ..:i 
.... 3. ]B 

64.54 
40.28 
50.99 
15.55 
:3~::"' :>3 
:3f.i ., '('3 

·41.~2(~ 
6::;. 44 
44.41 
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B. Redistribution as a percent of Gross Domestic Product 
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BELGIUM REDISTRIBUTION OF WEALTH CAUSED BY INFLATION ~ 
EURO INTEREST RATE CALCULATIONS 

EXP~RED. EXP.RED. UNEXP. REDISTRIB. 
ON I NT I. • ON NON ON NET MDNETf.iF~Y POS A 

BEARING INT~BEAR. <AS 0/0 OF) 
ASSETS ASSETS CTOT .. RED.> 

.... 2. B7 

i . 24 
2 .. 0B 
3.B2 
2 .• -40 
i . 71 

f!l:" .. ·, . .) 

1 • ;;;;~:> 
1 • 61 
i .. 1 ~:> 
-- .. 41 
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.... -~ • 20 

""1 .. 48 
-·1 .. 0!.> 

-· .. :~2 
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2 .. 0~5 
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- .. 51 
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•-1 A 5(-) 
--~~ .. fJ0 
.... 1,., H7 
--1 .. 50 

••• A :39 

A :! 1 
• 1 f.:, 
.• ·14 

"'"A (-)3 
·- .• (:)4 

• 2 'I 
.28 
.39 
• 1 ~} 

-- ... ,,:~ 
·' i .. ) 

-- .. ~:59 

.30 
~ ~)G 

.B2 

.• 43 
... ~ .... .. -~- ( 

,, (:)4 
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--1 .5:> 
~ .. 1 .• t>B 
··~iAiO 

·- .. B9 
... i -·· 

• o..) ( 

"'"'A 43 
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"""A 91 
••• A 9B 

ENTEI~:PF~ISE 

"""1 ·' 04 
""1 .. 1 4 

'""A 74 
-··. t>O 
··- .. 4~:;; 
-·. 29 
...... 47 
-··.59 
.... "(.,(·) 

... 4 1.>6 
GOVERNMENT 

1 • ~!:~ 
1 " ::.~ ~5 

.72 

.57 

.44 

.4~) 

• 6~) 
.. !:>9 

t.)B 
!=~EST DF WOFn.I> 

.. (·)~) 

.00 

.• 00 
• 0(1 
.00 . (·)() 
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.00 

.64 
.... ·i .\ ~~ ::.~ 

.... :~: A :;} :~ 

"""1 A •1 -.1) 

""'1 .. ~~2 
............. , 

•' ( ( 

("\ ··y .• o . .:> 
..... 45 
•••• A OB 
..... (:) ~) 

... •' 2~5 
• 7(1 
.. 92 
.. 4B 
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-•1 A 02 

.... 1 8 

..... 1 i 

.... -43 
1 • :3(:) 

1 .. 1 1 

....... i~) ·( 

-- • (1 i 
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• 0(·) 
.... " 1 ·J 

.... 1 i 
• 0~) -- .. 26 
• (-)(1 ..... 0~> 

FINANCIAL INSTITUTIONS 
1 • ~~7 

... ·j 4 . 
1 r::· '"1 

• .) I .04 
~ . 1 :~~ .. 01 
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A I ... ) .0'1 
.. c>B .. (·)2 

.. 44 
.... 0''"" .. 1.) 

4 7(1 .... 0~5 
,. <)l·j • E> 1 
.92 .. (·)3 

.. 96 
.... • 0 ., 

:3B) 
4~::;) 

9) 
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2B4) 
3::> 'I ) 
251 ) 
:·523) 

21 B 1 ) 

~)) 

1 6) 
BEn 
49) 
30) 
~;;::.~) 
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3B) 
4::i) 

9) 
2~-}9) 

~=; i ) 
B97) 
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~)43) 

-·~:-3) 
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't ;;.~ ) 
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69) 
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6) 

* ESTIMATED USING EURO-CURRENCY INTEREST RATES AND 
EXPRESSED AS PERCENTAGES OF GROSS DOMESTIC PRODUCT. 
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GERMANY REDISTRIBUTION OF WEALTH CAUSED BY INFLATION¥ 
EURO INTEREST RATE CALCULATIONS 

EXP.RED. EXP.RED. UNEXP. REDISTRIB. 
ON INT. ON NON ON NET MONETARY POS. 
BEARING INT.BEAR. CAS 0/0 OF) 
ASSETS ASSETS <TOT. RED.) 

HOUSEHOLD 
-··. a3 

.34 
""1 • ~)(1 
... 1.tlS 
·-1 • 82 

·- {')I-. '} .. ) 
.... 41 

• :?>B 
• 91 

- r.:·•·v ... ) ,~) 
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.42 
.. 33 
.27 
• ~~6 
.. 2'1 
.51 
~47 

~48 
.41 

REST OF WORLD 
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--" 1 0 
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- .. 03 .20 
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9) 
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* ESTIMATED USING EURO-CURRENCY INTEREST RATES AND 
EXPRESSED AS PERCENTAGES OF GROSS DOMESTIC PRODUCT. 
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FRANCE REDISTRIBUTION OF WEALTH CAUSED BY INFLATION• 
EURG INTEREST RATE CALCULATIONS 

EXP .. R.ED. EXP .. I~:ED .. UNEXP. REDISTRIB .. 
ON INT. ON NON ON NET MONETARY POS. 
BEAFnNG INT .. BEI)FL ( r.,s· 010 OF) 
f~1SSETS f-lSSETS < TDT. RED .. ) 

HOUSEHOLD 
Moo A ~)0 oOM 1 .. B4 -1 .. 64 ( 41 ) 

~ s·~, -1 • 81 ~1 t 
A A •. \J ( 3B) 

-0 .. 56 --1 • 39 -oo .. 73 ( 'io.., ' o..:o .. .J 

.47 -01 .. 2t') oooo .. f.>B ( 47) 

.78 --1.16 oOM 1 • 1 1 ( 74) 
- .. 48 -0 i . 4B -1.02 ( 34) 
- .. 3~5 OoM1 .. 97 -- .. 4 7 ( 1 7) 
0-.52 -1.95 oo- .. 49 ( 1 7) 
-- .. 03 -1 .. t'd -00 .. 74 ( 37) 

ENTERF'I=< I SE 
ocoo 

A I ::> -- .. 1.>0 1 oox':> 
A '-) -"•• 

( 79) 
--1 .. /.)B -. 6(~ ·-"' ::~2 ( 9) 

1 .. (-)(~ -- .. 47 .. ::>B ( 52) 
- .. B4 ""A 39 • ~:;"7 ( 8,1)) 

-1.32 MOO. 37 • 91 ( 11 b) 
.76 -- .. 45 .. 79 ( 72) 
A ~i3 -.sa A36 ( 120) 
.. B~5 ·- .. 56 .. 3El ( 57) 
.03 --.50 .. ~)9 ( 74) 

GOVERNMENT 
-0 .. 18 1".39 .. ~s 1 ( 20) 

.27 i . 3:~ ""A 0~:> ( 3) 
-.20 .79 .. (~~> ( B) 

.. 14 .. 71 .06 ( 7) 

.20 .. os • 1 1 ( 1 "") ' .. 0_) 
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REST DF WOFUOOD 
.07 -~. 06 • (o)9 ( 91 ) 
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* ESTIMATED USING EURO-CURRENCY INTEREST RATES AND 
~XPRESSED AS PERCENTAGES OF GROSS DOMESTIC PRODUCT .. 
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ITALY REDISTRIBUTION OF WEALTH CAUSED BY INFLATION* 
EURO INTEREST RATE CALCULATIONS 

EXP.RED. EXP.RED. UNEXP. REDISTRIB. 
ON INT. ON NON ON NET MONETARY POS. 
BEARING INT.BEAR. CAS 0/0 OF> 
ASSETS ASSETS <TOT. RED.) 
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··- ... , ... , ..... .. -:. ... ,::. { 
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A ;~~3 

--.44 
... "4. 27 
••••At '· 24 

.46 
.... ·j ... ··;-- ·1 
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( C) t~· 
I "' \..J _ _t 

i -~ :3tl 
-··. 2)7 
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* ESTIMATED USING EURO-CURRENCY INTEREST RATES AND 
EXPRESSED AS PERCENTAGES OF GROSS DOMESTIC PRODUCT. 
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REDISTRIBUTION OF WEALTH CAUSED BY INFLATION~ 
EURO INTEREST RATE CALCULATIONS 

EXP.RED. EXPaRED. UNEXP. REDIStRIB. 
ON INT. ON NON ON NET MONETARY POS. 
BEARING INT.BEAR. CAS 0/0 OF) 
ASSETS ASSETS (TOT. RED.) 

.... 2.1(1 

.... 2. ?2 

.... 1 • 09 
-- .. ~=> ;2 

.69 
-·2. 1 4 

.(-)(-) 

~44 
...• 9? 

1 • 29 
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1 A 03 
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...... 19 
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F I Nt·,NC I t-1L.. I N.S'T I TUT IONS: 
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::.~ 0) 
~~~)) 

'I ~5 ) 
:;~;) 

1 -4) 
2) 

1 2) 
1 fl) 

~)) 

3) 
c>) 

1 4) 
2B) 
'I()) 

2) 
1!:"'\._ 
•• .> J 

9) 

* ESTIMATED USING EURO-CURRENCY INTEREST RATES AND 
EXPRESSED AS PERCENTAGES OF GROSS DOMESTIC PRODUCT. 

TOTAL 
REDISTRI
BUTIONS 

··-(s .. 0~i 
.... 3.-4 'i 
·-1 • 4 'i 
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Annex 2 

Stochastic inflationary expectations and the definition of the ex ante 

purchasing power loss of money. 

e Of course if pt (the rate of inflation expected at t to prevail 

at t + 12) is a proper random variable, then 

2.1) 1/1 + E{p~) 

because the expected value of the loss of purchasing power of money, (the 

reciprocal of the rate of inflation) is different from the reciprocal of 

the expected rate of inflation. 

If one has information about the whole distribution of inflation

ary expectations, there is no practical problem in computing the expected 

purchasing power loss of money. Short of that, one can assume that infla

tionary expectations are represented by a point estimate, i.e. a degenerate 

random variable. This is what is implicitly done in the main text. Alter

natively, if one has available estimates of the first two moments of the 

distribution of inflationary expectations, one can assume that these con

form to a known two-parameter distribution and compute, from this informa

tion, the expectation of the purchasing power loss of money. This is what 

is suggested by Hartmann and Makin (1982): examples are given in their 

paper assuming that the aggregate price index is either a lognormal or a 

gamma variate. 

To check for the robustness of the estimates presented in the main 

text, the suggestion of Hartmann and Makin is implemented in this annex. 

In particular it is assumed that the logarithmically defined rate of infla

tion is a normal variate. 
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To check for this assumption, the Shapiro-Wilk (1965) test of 

normality was applied to the log-rates of inflation in the EEC countries. 

The result of this test, given in Table 2.1, show that one cannot reject 

the hypothesis of normality. It should be noted, however, that the 

alternative hypothesis that the natural rate of inflation is distributed 

normally is not rejected either. This is indirect evidence that we are 

dealing with a relatively weak empirical phenomenon. 

e Let us define p t as the price level expected at time t to prevail at 

time t + 12, and for convenience, the ln of the perfectly 

known current price level is normalized to be zero. 

e Given the assumption of normality of pt , which is the expected log-rate of 

inflation i.e. 

2.2) e 2 
p t 'V N(.JJ, d ) 

we have that the aggregate price level expected for t + 12 

conditional on period's information is distributed log-normally, i.e. 

2.3) 

e 
while the reciprocal of Pt-is distributed as (Aitchison and Brown (1957)) 

2.4) 2 
(- p, d ) 

Given the properties of lognormal distributions, the expected 

value of the purchasing power loss of money is 

2.5) 
e 2 

E(1/Pt) = exp ( -}l + 1/2 6 ) 

and if we have estimates for }l and d2 we can obtain estimates of the 

expected purchasing power loss of money. 
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As far as p (the mean of the log-rate of inflation) is concerned 

we can obtain its estimate from Papadia and Basano (1981). Irt fact their 

original variable for the expected rate of inflation is defined 

logarithmically. Although they present it on a natural basis, we can 

compute back the log definition and define it by m. 

Papadia and Basano also compute the variance of the naturally defined 

expected rate of inflation over the respondents to the survey which we 

denote by s. They stress however in their Appendix A, that to obtain an 

estimate of the variance of inflationary expectations one needs more 

stringent assumptions than those required to estimate the mean. 

Furthermore their estimate refers to the natural, not the log, rate of 

inflation and, more importantly, it reflects the variance of expectations 

across individuals, not the dispersion of the expectations, assumed to be 

homogeneous across agents, which each individual has. 

therefore only proxies for the required estimate of ~. 

hand, however, i.e. for assessing the practical 

correction, they seem adequate. 

Their estimates are 

For the purpose at 

relevance of the 

Plugging the available estimates of fo and d2 into 2.5) we obtain 

an estimate of the expected purchasing power loss of money: 

2.6) E ( 1 I P~) = exp {- m + f s 2 } 

Equation 2.6) thus takes into account the non-linearity implicit in the 

definition of the expected purchasing power loss of money. 
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Table 2.2 presents the differences between the expected purchasing 

power loss of money calculated according to 2.6) and the one, used in the 

main text, based on the approximation of equation 2.1). As can be readily 

seen, the differences, which show that the corrected figures are lower in 

absolute terms than the approximated ones, are trivial for France, Germany 

and Belgium, which are the countries where the variance of inflationary ex

pectations has been the lowest. They are somewhat higher for Italy and the 

UK averaging around one quarter of one per cent in the sample period and 

reaching a maximum of .71 in Italy in December 1974. Even in the case of 

these two countries, however, the differences appear to be of orders of 

magnitude that do not affect the broad lines of our results. 

Table 2.1 

TEST OF NORMALITY: SHAPIRO-WILK (1) 

ITA FRA GER NL BEL UK DK 

,9268* ,9496** ,9472** ,9679*** ,9411** ,9307* ,9753*** 

{1) Test of the hypothesis that the log-rate of inflation is normally 

distributed. 

* Between 5 and 10% probability that the distribution is normal. 

** Between 10 and 50% probability that the distribution is normal. 

*** Between 50 and 90% probability that the distribution is normal. 



-55-

Table 2.2 

DIFFERENCE BETWEEN THE CORRECTED AND THE APPROXIMATED (LOGNORMAL) 

EXPECTED PURCHASING POWER LOSS OF MONEY. I 
DATE ITA FRA GER BEL UK I 

DEC.73 ,13 ,04 ,04 ,01 ,00 

DEC.74 ,71 ,14 ,03 ,15 ,27 

DEC.75 ,13 ,06 ,02 ,09 ,46 

DEC.76 ,47 ,08 ,01 't04 ,16 

DEC.77 ,20 ,07 ,01 ,o8 ,19 

DEC.78 ,11 ,06 ,00 ,01 ,08 

DEC.79 ,22 ,07 ,02 ,02 ,21 

MEAN ,28 ,07 ,02 ,os 
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Annex 3 

Description of the data on monetary assets and liabilities 

General methodology 

The basic data for the stock of monetary assets and liabilities, 

defined as all financial assets except equities and financial gold, was 

drawn from the studies on individual countries (Bache, Lennan, Connolly, 

Reati and Wittelsberger (1985)), supplemented by data from national sources 

referred to in these studies. The country studies use officially-published 

or furnished asset/liability stock statistics, at end-year, for various 

sectors of the economy for the 1970's, and in most cases also the 60's, to 

produce data for the net monetary asset position of five sectors of each 

economy. One major adjustment to official figures in the country reports 

has been the exclusion of the central banks of all countries from the 

financial institution sector and their inclusion in the Government sector. 

The reasons for this alternative classification are discussed in 

Cukierman-Mortensen (1985). Figures have only been used here for total 

monetary assets/liabilities starting from the end of 1973, since ~ata on 

inflationary expectations are only available from 1973 (Papadia and Basano, 

1981) and because this period was considered to be the most likely to 

produce significant results. 

Figures have also been calculated for non-interest bearing 

monetary assets/liabilities, by sector, for the same period. These 

comprise of currency and current accounts, including bank reserves at the 

central bank, for all countries except Italy, where only currency and a 

portion of bank reserves are included due to the payment there, of interest 

on current accounts. 
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In the country studies, sectoral data is given for households (H), 

enterprises (E), government (G), rest of the world (W), financial 

institutions (FI). However, despite this seemingly uniform classification, 

important differences exist in the treatment of sectors in the various 

countries. While these divergences are noted in more detail under the 

country headings of this annex, the following major points should be 

highlighted: 

(1) In the Federal Republic of Germany all data on the self

employed, as well as the activities of the personal sector in relation to 

housing, is included in the E, rather than H, sector. 

(2) Public corporations (e.g. railways and the post office), 

excluding public financial bodies, are included in the E sector for all 

countries, except the United Kingdom, where they are part of G. 

(3) For the UK, the H sector should be equated with the "personal 

sector" and theE sector relates to "industrial and commercial companies". 

In general, where any doubt arises as to the classifications used, 

ESA (European System of Integrated Accounts, Eurostat, 1979) apply 

generally to France and Italy, whereas for other countries national 

concepts prevail. 

Users of the series should note that the degree of consolidation 

varies between countries and that caution should be observed when moving 

away from comparisons of net positions. For most countries, consolidation 

is normally carried out within subsectors (i.e. banks are consolidated) but 

not within sectors (i.e. total financial institutions are not generally 

consolidated). However, in the United Kingdom consolidation is only 

carried out at the individual bank level (i.e. a bank and its own 

subsidiaries are consolidated) but interbank transactions are not e.g. 

interbank deposits are a major item on both the asset and liability sides 

of the accounts. 
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BELGIUM 

Data on total monetary assets and liabilities 

Basic data is taken from Lennan (1985). This data corresponds to that 

published annually by Banque Nationale de Belgique CBNB) which gives 

financial assets and liabilities by credit instrument for debtor and 

creditor sector at end year Adjustments to the BNB data in the 

country study include, the conversion of bonds from face value to 

market prices, the exclusion of shares, the transfer of the BNB from 

Ft to G , the separation of households and enterprises, the exclusion 

of gold and the amalgamation of the data for individual subsectors 

into the sectors required. 

Data on non interest-bearing assets and liabilities 

Data is from various issues of the BNB Monthly Bulletin as follows: 

Assets 

H & E: liabilities of banks to these sectors in the form of "fiduciary 

and scriptural" money (Table XIII 2 d) and liabilities of other finan

cial institutions (Table XIII 4 b) to households and firms. 

G: liabilities of banks to the public sector and of other financial 

institutions to public authorities (Table XIII 4 b) plus BNB claims on 

banks (Table XIII 2 a). 

FI: BNB liabilities to banks and other financial institutions- mone

tary reserve (Table XIII 2 a). 

Liabilities 

G: BNB "fiduciary and scriptural" monetary liabilities (Table XIII 

2 a) plus notes and coin (Table XIII 2 a B 1) plus BNB liabilities to 

banks and other financial institutions (monetary reserve>. 

FI: other banks "fiduciary and scriptural" liabilities to firms and 

enterprises (Table XIII 2 d) plus "scriptural" liabilities of other 

financial institutions, plus liabilities of 1> banks and 2> other 

financial institutions to public authorities (Table XIII 4 b) plus 

certain liabilities of ~anks to the BNB, less BNB "fiduciary, 
scriptural" and note and coin liabilities (Table XIII 2 a>. 
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Sectors 

See the discussion below in the French paragraph outlining 

possible discrepancies in the treatment of the split of 'fiduciary 

money' between the H and E sectors. (1) Public enterprises are 

included in E. Consolidation is carried out within subsectors, but not 

between them. The following are the subsectors covered. 

H and E : These two sectors are amalgamated in the Belgian accounts. 

For a discussion of the methods used to split the sectors, 

see Lennan (1985). It should be noted that 'fiduciary money' 

has not been attributed totally to H as in official figures 

(see above>. 

G (1) Treasury+ BNB (2) Other public sectors (3) Social 

security. 

W : Rest of world. 

FI: (1) Banks less BNB (2) Fonds des Rentes (essentially a 

public body established to regulate the gilts market) 

(3) Savings banks, etc. <4> Insurance and pension funds 

(5) Public financial intermediaries. 

(1) Since no breakdown of non-interest bearing assets is available for 
households and firms, "fiduciary" assets of the combined sector 
was apportioned on a 50:50 basis to each category a procedure 
which was adopted by Praet C 1977) • 

In the official estimates produced for 1972 
and 1973 ("Creances et dettes dans l'economie belge: scission du 
secteur enterprises et particuliers", BNB May 1976), all 
"fiduciary" assets were included in the household sector. 
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FEDERAL REPUBLIC OF GERMANY 

Data on total monetary assets and liabilities 

Basic data is taken from Wittelsberger (1985). This data corresponds 

closely to annual data published by the Bundesbank (DBK) but excludes 

shares and gold, and values bonds at market prices. 

Data on non interest-bearing monetary assets and liabilities 

Non interest-bearing assets/liabilities were equated with the sectoral 

classification "currency and sight deposits". Non interest-bearing 

liabilities of the DBK were defined as bank notes in circulation, 

total deposits of domestic enterprises and individuals, deposits of 

domestic banks with the DBK and deposits of domestic public authori

ties and were taken from the DBK Monthly Report (table II 1(a)) and 

include coins in circulation. All monetary assets of the DBK were 

assumed to be interest bearing. To consolidate the accounts for these 

new sectors, liabilities of the DBK to the FI sector (deposits of 

domestic banks with the DBK) were entered back into the appropriate 

asset/liability position. Since all DBK assets are assumed to be 

interest bearing there is no need to readjust for consolidation 

already carried out within FI, and now an intrasectoral claim, since 

this does not arise. Totals were adjusted to conform to the new con

solidation. The overall effect is to increase the assets of the FI 

sector and liabilities of G CFI reserves at the DBK). 

Sectors 

The H sector is more limited than in other countries. It excludes all 

household activities which relate to housing (which are included in 

E). All financial assets/liabilities of the self-employed are 

included in the E sector. The accounts are subject to a greater 
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degree of consolidation than in other countries because of the broader 

coverage of subsectors which are as follows: 

H : Households. 

E Enterprises (incl. self-employed, housing and public enterprises). 

G (1) Central, regional and local authorities + DBK (see above) (2) 

Social Security funds. 

W : Rest of world. 

FI: (1) Banking institutions less DBK (2) Building loan associations 

(3) Insurance enterprises. 

FRANCE 

Data on total monetary assets and liabilities 

Basic data is taken from Bache (198.5). These figures correspond to 

those published by INSEE (1980) for the years 1971, 1972 and 1976 with 

estimates for the intervening years on the basis of flow of funds 

accounts. For a discussion of the methods used to convert bond prices 

to market values, exclude gold and shares, and transfer the BdF to the 

G sector, see Bache (1985). 

Data on non interest bearing monetary assets and liabilities 

The category "Money" (FlO) in the French accounts inc tudes notes and 

coin, directly transferable current accounts and reserves of the FI 

sector with the Banque de France CBdF). Thus this category conforms to 

our concept of non interest-bearing assQts/liabilities Cc.f. "Systeme 

elargi de comptabilite nationale, methodes", INSEE 1979, paras. 

6.17-6.18, p.161), although the classification is primarily geared to 

the concept of full liquidity monetary assets. These figures were 

therefore used for 1972 and 1976. Data for the years between was 

constructed on the basis of the flow accounts published by the BdF. A 

comparison between the 1976 figures calculated on the basis of the 

flow accounts, and the actual figures, showed the following 

discrepancies: 
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H calculated figure 1,2% p.a. below actual 1976 figure. 

E calculated figure 4,6% p.a. above actual 1976 figure. 

G calculated figure 2,9% p.a. above actual 1976 figure. 

W calculated figure 2,8% p.a. below actual 1976 figure. 

FI calculated figure 0,9% p.a. below actual 1976 figure. 

TOTAL calculated figure 0,2% p.a. above actual 1976 figure. 

This discrepancy was assumed to apply to each year equally in the 

period 1972-1980 and the figures for each year calculated on the basis of the 

flow accounts were adjusted accordingly. In the French financiaL 

stock figures the exclusion of the BdF from FI and its inclusion in G 

is facilitated by the fact that there is no consolidation between sub

sectors (one of which is the BdF) but only within subsectors (c.f. 

point 7 .03, p. 167, "Les comptes de patrimoine, une premiere 

experience 1971-1972-1976, INSEE, 1980). Thus the BdF (subsector 

S711> can be subtracted from the FI sector and added to G. The years 

between 1972 and 1976 were constructed on the basis of the flow 

accounts. Use of the flow accounts gave very close estimates for 

assets and Liabilities in 1976 (on the basis of the 1972 stock and the 

flows in the years up to, and including 1976). From 1976 to 1979 the 

flow figures wsere used to estimate stocks. These calculations pro

duced non interest bearing assets/Liabilities for the BdF which were 

deducted from the FI sector and added to G. No within sector con

solidation was carried out. 

Sectors 

ESA definitions of sectors were used. The following are the sectors 

covered: 

H Households (including private firms>. 

E (1) Large national enterprises (2) Non-financial firms and quasi-

firms (3) Private non profit making bodies. 

G (1) State (2) Other central administration (3) Local authorities 

(4) Social security (5) BdF. 

W : Rest of world. 

FI: <1> Monetary bodies (excl. BdF) (2) Deposit and savings banks 

(3) Other credit institutions (4) Insurance companies (5) Mutual 

societies. 
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One area where a significant discrepancy could exist between 

the French and Belgian accounts is in the split of holdings of notes 

and coin between the H and E sectors. In the Belgian case the split 

for "fiduciary" money was half and half, while in the French case, 

although a certain amount of data was taken directly from corporate 

balance sheets and included in note holdings of the E sector, the 

remainder was allocated in the proportion of 98% to households and 2% 

to enterprises Cc.f. INSEE, 1980, para. 7.22, p.172). 

ITALY 

Data on total monetary assets and liabilities 

Basic data is taken from Reati (1985). This data is based on figures 

published by the Banca d'Italia (BI) since 1965. Adjustments to the BI 

data to calculate bonds at market values, exclude gold and shares and 

transfer the BI from FI toG are discussed in Reati (1985). 

Data on non interest bearing monetary assets and liabilities 

The main non interest bearing asset/liability was taken to be currency 

("Biglietti e monete") since all sight deposits are interest bearing. 

The interest rate on large current accounts was as high as 11,7% in 

1976, and followed general interest rates quite closely Cc.f. BI 

Annual report 1981, fig. L4>, while smaller accounts earned interest 

at about 2,5 below this level. The interest rate on current accounts 

moved very much in line with market rates. As far as the BI was con

cerned,all assets were assumed to be interest bearing. On the liabi

lities side of the BI, sight deposits under the classification 

"Depositi presso" and other deposits "Conti vine. presso" were con

sidered as non interest bearing, as well as one third of compulsory 

reserves. This figure was arrived at by reference to the fact that the 

interest rate on reserves is approximately one-third of the market 

rate of interest. These amounts were added to G non-interest bearing 

liabilities and FI assets. 
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Sectors 

The ESA definitions of sectors were uniformly used. Public enterprises are 

included in the E sector. The sectoral classification includes the 

following subsectors: 

H Families 

E (1) Enterprises (2) Public enterprises 

G (1) Central government (2) Local authorities (3) Social security 

{4) BI-UIC 

W : Rest of world 

FI: {1) Credit institutions (2) Other special FI's {3) Insurance companies. 

UNITED KINGDOM 

Data on total monetary assets and liabilities 

Basic data is from Connolly (1985). The figures are based on unpublished 

CSO data. Bonds are valued at market prices and the data has been adjusted 

(see Connolly (1985)) to exclude monetary gold and shares and include the 

Banking Department of the BOE in G. Some discrepancies exist between the 

figures published in Connolly for total assets and liabilities and the data 

in this study. This is due to the fact that an additional amount of 

consolidation was carried out in the Connolly study. It should, however, 

be noted that the net positions are identical. 

Data on non-interest bearing monetary assets and liabilities (1) 

Figures are unavailable for sight deposits by sector prior to 1975. 

Therefore, figures had to be created for the years 1972-1974 on the basis 

of trends in the more recent years of the ratio of sight deposits plus 

holdings of notes and coin, to total deposits of each sector. These were 

compared with a backward extrapolation, on the same basis, of sight deposit 

liabilities of the FI sector. The two separate estimation procedures 

produced results which were very similar. In no year did the margin 

between the two estimates of sight deposits exceed 1,5%. The more general 

estimation method was accordingly used for the F! sector. 

(1) The difficulties arising in the classification of assets into interest 
bearing and non-interest bearing are referred to in Hibbert (1984). 
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Non interest-bearing assets/liabilities for each sector were taken as 

holdings of notes and coin and sight deposits with the FI sector. It 

should be noted that some distortion on the liabilities side occurs in 

1976 when current accounts at Trustee Savings Banks (£200M) were moved 

in the official statistics from the public sector to other financial 

institutions. Non interest bearing items in the balance sheet of the 

the Banking Department of the Bank of England were taken to be (see 

discussion in Connolly on the procedures used to isolate the Banking 

Department): 

1> bankers' deposits (excluding special deposits which bear a market 

rate of interest>; 

2) notes and coin; 

3) public deposits; 

4> one sixth of "reserves and other" representing public sector 

accounts (deducted from FI liabilities and G assets>; 

5) a further sixth of "reserves and other" was assumed to be non 

interest bearing accounts of other sectors (deducted from FI l iabi l i

ties and added toG liabilities). 

Sectors 

The sectoral classification follows the UK procedure. Thus public 

enterprises are in G rather than E. We have followed Connolly in 

including pension funds and life assurance funds in the H rather than 

the FI sector. The banking department of the BOE has been included in 

G. The issue department of the BOE is already in G in the UK stat

istics. The following are the subsectors considered: 

H Personal sector plus life assurance and pension funds. 

E Industrial and commercial companies. 

G Public sector (i.e. central government, local authorities, public 

corporations and the Issue Department of the BOE) plus BOE Banking 

Department. 

W : Overseas. 
FI: (1) Banking sector excluding BOE (2) Other financial institutions. 
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Annex 4 

Basic data on financial assets and liabilities 

COUNTRY UNIT CURRENCY 

Belgium Thousand Million BF 

Germany Thousand Million DM 

France Thousand Million FF 

Italy Thousand Million LIT 

United Kingdom Million UKL 

Source: See Annex 3 
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