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1. INTRODUCTION

In this paper we estimate the wealth effects of inflation and our-
réncy depreciation in Yugoslavia in the period 1963-—1986. The motiva-
tion for this study comes from the 1986/1987 OECD Economic Survey
of Yugoslavia, where, among other results, a proposition is advanced
that 5 10 percent depreciation of the Dinar raises the value of house-
holds’ wealth by around 2 percent of gross social product (p. 37). In
the light of earlier works in this area (Mates, 1984; Mihaljek, 1987a),
that generally established a negative impact on households’ financial
assets of devaluations coupled with high domestic inflation, the sign
and the magnitude of this OECD estimate are quite surprising, and
they deserve a serious reexamination. This is also true because of im-
POrtant policy implications that this kind of result by a leading institu-
t1on might have in Yugoslavia. Residents in the less developed re-
Publics and autonomous provinces also hold less foreign exchange per
Capita, If devaluations represent a transfer of wealth to holders of
forei.gn exchange, then the exchange rate policy might contribute to
the widening of the gap between the developed and the underdevel-
Ooped republics and autonomous provinces. At the same time, devalua-
tions gre necessary in order to stimulate export industries, and thereby
@COonomic growth and the repayment of the foreign debt. Consequently,
if the results of the OECD study are correct, policy makers might be
Caught in a serious dilemma, having to trade off growth and efficiency
against the status quo in regional distribution of wealth.

—_—

* The views expressed in this paper are those of the author, and they
do net necessarily mepresent the views of the Ecomomics Institute — Zag-
reb. professor Ante Cicdin-Sain’s initial stimulus in writing of this paper,
and the helpful comments by the participants in the Workshop in Compara-
Ea’fe and Development Economics at the University of Pittsburgh are grate-
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.. ** Ekonomski institut, Zagreb; and Department of Eoconomics, Univer-
SIty of Pittsburgh.
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In this paper we show that the OECD uses a methodology which
leads to substantial overestimates of wealth effects of devaluations,
and no less important underestimates of wealth effects of inflation.
In place of the accounting approach to wealth effects, we propose a
study of the households’ saving behavior in an optimizing framework,
arguing that foreign exchange accounts play the role of financial assets,
while the Dinar accounts serve mainly for tramsactions purposes. We
then estimate various saving elasticities for the period 1963—1986, and
we use these elasticities in calculating the wealth effects of inflation,
devaluations, and other factors that affect the real household wealth.
We find that over the period 1963—1986, the wealth effects of devalua-
tions represent, on average, 0.014 percent of real gross social product,
while in the 1980s, when they were most pronounced, the wealth
effects of devaluations amounted to less than 0.2 percent of 2ross social
product, which is ten times less than the estimate put forward by the
OECD. Since the key to empirical results lies in the methodology and
the data used, we must first cast g aritical Jook at the background of
the OECD estimates. This is .done in Section 2, where we also survey
the results of two other studies in this area. In Section 3 we describe
the model and the estimation techniques used in this paper, while in
Section 4 we present the main results of our analysis. We conclude
with some thoughts on the policy implications of our results,

2. THREE APPROACHES TO WEALTH EFFECTS OF INFLATION
AND DEVALUATIONS IN YUGOSLAVIA

Until recently the phenomenon of foreign exchange accounts has
received very little attention by economists and policy makers in Yu-
goslavia. So far two different opinions about the foreign exchange
accounts have crystallized. One group of economists considers them to
be pure transactions accounts, used almost exclusively for consumption
expenditures like foreign travel and occasional purchases of imported
goods at a special foreign exchange discount. Another group of econo-
mists sees in foreign exchange accounts a special form of financial
assets, a Yugoslav equivalent of otherwise nonexistent stocks and bonds
(Mihaljek, 1987b).

Both approaches seem to bear some empirical relevance, Qn the
transactions side, foreign exchange is often used for private domestic
payments, especially for real estate fransactions, various productive
services, and for the accommodation of foreign tourists, in spite of the
fact that the 1977 Law on Foreign Trade and International Payments
explicitly forbade private Payments in foreign currency. Also, the
average size of foreign exchange deposits is likely to be relatively small,
since the lange-size deposits are often placed in foreign banks, or are
kept "under the mattress”, for fear they might be converted to Dinmar
accounts if the balance-of-payments crisis becomes more acute.

A careful observer of the Yugoslav economy cannot deny, however,
that many agents regard their foreign exchange holdings as a specific
kind of financial asset. Financial markets in Yugoslavia are at a very
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primitive stage of development, the only financial assets for the house-
holds being the savings accounts in domestic and foreign currencies.
Also, interest rate competition among the commercial banks for all
practical pumnposes is monexistent — a fact that was repeatedly empha-
sized in the OECD study as well. Occasionally, bonds are issued to
finance major infrastructure projects, but there are mo secondary
markets where they could be traded prior to maturity. Labor-managed
firms, which constitute the bulk of the economy and are socially
owned, are not yet issuing bonds or stocdks of equity capital. Privately-
owned firms tend to be small, family undertakings, which raise capital
through an informal network of relationships and acquaintances, since
banking venture capital simply does mot exist.

In such circumstances private agents see their savings accounts as
their only available financial assets, and they are willing to invest in
them as long as they are likely to wyield a rate of return which, on the
average, will enable them to maintain or possibly increase their pur-
chasing power. Thus, although the amounts kept in foreign exchange
accounts are in all likelihood small, it seems reasonable to regard
them as a mechanism for the maintenance of purchasing power, i.e.,
as a specific form of financial asset, the demand for which depends,
among other factors, on the rate of return they yield.

The OECD study reaches similar conclusions in a somewhat dif-
terent framework of analysis, and it repeatedly underlines the impor-
tance of the households’ foreign exchange holdings for the domestic
economic policy. But, as we shall see below, the OECD study looks at -
the foreign exchange hcldings in Yugoslavia exclusively from the per-
spective of central bankers, and sees in them wmnothing more than a
source of sizeable central bank losses and purchasing power transfers,
which are undermining the effectiveness of exchange rate policy. This
narrowing of the issue also has some consequences for the empirical
estimates of wealth effects that are, in our opinion, quite misleading as
guidelines for economic policy.

2.1. CENTRAL BANK LOSSES AND PURCHASING POWER TRANSFERS

The OECD estimates of central bank losses and purchasing power
transfers are obtained in a simple accounting framework. The net
worth of the central bank (W) is by definition equal to the sum of the
net foreign position (E - F) and the net position vis-a-vis the residents,
both in foreign exchange (E - R) and dinars (D), all these items being
expressed in domestic currency, i.e. multiplied by the exchange rate (E);

W=D+ E-R+E-F 1)

Abstracting from interest income, differentiating totally, and letting the
"hats” denote the pencentage rates of change, the rate of change of

net worth (W) is then written as:

. A A
W=E-E-R+E-E-F (2)
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where we used the fact that E-R+ E-F + D =0, ie. that at any
given point in time, financial transaction must balance (identically).
The OECD analysis proceeds by claiming that "any central bank losses
as determined by (2) are mecessarily reflected in gains for the other
sectors when measured in the same unit of account”, and that "for this
reason expression (2) could be considered equivalent to a public sector
deficit arising from transfer payments, proportional to the percentage

. A

rate of depreciation of the domestic currency, E” (p. 77). It is unclear
what is meant by “gains for the other sectors when measured in the
same unit of account”. These "other sectors” are not mecessarily domes-
tic agents, especially if the unit of account is foreign exchange.
Furthermore, there is mo way of differentiating (at this level of aggrega-
tion) between the alleged transfers to the household, firm, banking and
public sectors, all of whom are the holders of foreign exchange and
central bank assets, primarily loans, and all of whom are domestic
residents, hence the receivers of these "direct transfers’.

It is argued further that even the part of losses vis-a-vis the non-
residents represents an (indirect) transfer to residents, since the cen-
tral bank abscrbs the burden that would otherwise have fallen on that
sector (p. 77). If one really wanted to push this view to the extreme,
then all central bank losses should be counted as transfers to domestic
residents, including those arising from external shocks like oil-price
increases of the 1970s, or the volatility of exchange rates between the
currencies of major industrial countries during the 1980s. Even more
importantly, if we adopt this view then the central bank losses resulting
from inconsistent policies — e.g., partial opening of the capital account
in the 1970s, when the Dinar was chronically overvalued, or the policy
of negative real interest rates — could in principle be justified on
welfare grounds, since they induced a huge transfer of purchasing
power to domestic residents.

The OECD study recognizes that the identity (2) denotes nominal
losses, and that a measure of real losses is obtained upon deflating (2)
by an appropriate price index (e.g. the GSP deflator). The inflation-
adjusted measure of transfers thus also includes the erosion of the
value of the outstanding central bank liabilities resulting from infla-
tion. Using the small letters to denote nominal variables deflated by a

price index (P), the inflation-adjusted rate of change of net worth (W,)
is then given by:

Wy=—P-d+[E—Plr E+[E—Plf E 3)

It can easily be seen from this expression that when the central
bank’s net Dinar position vis-a-vis the residents is positive (d > 0), the
inflation-adjusted losses are an increasing function of the inflation
rate. Note, however, that the central bank’s failure to adjust the rate

A A
of depreciation to the rate of inflation (i.e., the failure to set E > P),
also decreases the central bank’s net worth, and hence increases its
losses, a fact that is overlooked in the OECD study.
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Without further elaborating on the OECD methodology, let us
single out two basic objections to this kind of analysis. First, it relies
on accounting identities rather than behavioral relations, and as every
economist knows, identities are wuseless for economic analysis unless
we make some assumiptions about the behavior of variables that they re-
late.! Thus, no theory or policy recommendation can be based on identity
(1) unless we advance some refutable hypotheses about the behavior
of its constituent parts. Second, the empirical work based on identi-
ties of a high level of aggregation such as (I) is bound to run into
serious data problems, mnot only because these identities include all
kinds of error and omission items? but also because by focusing on
the bookkeeping aspects of the problem, we are sweeping under the
rug many activities that do not appear in the books. Two examples in
the present context are: (i) forced sales of the government debt to the
banking sector, accomplished by imposing an elaborate system of
reserve requirements, or comprehensive restrictions on the deposit and
lending rates of interest, that allow the central bank to give credit
subsidies to the preferred claimants without having such subsidies
appear in the official accounts; and (ii) the inflation tax? Our feeling
is that the dnclusion of these revenue items would give a different
picture of central bank transfers of purchasing power, which only
underscores the highly questionable mature of policy implication based
on the accounting approach to wealth effects.*

! The best historical example of this fact is the famous gquantity equa-
tion, MV = PQ. Until Fisher, in this pathbreaking study The Purchasing
Power of Money (1913), made the explicit assumptions about the interre-
lations between the price level P, the transactions velocity V, the quantity
of money M, and the economy’s output Q, and singled out P as the de-
pendent variable, the quantity equation was a vacuous statement of a re-
lation that was true by definition, namely, of the equality between money
expenditures (MV) and the volume of transactions {PQ).

: Most prominent in this context in Yugoslavia are the so-called positive
and negative exchange rate differences. At the beginning of each year the
Federal Exeocutive Council used to announce the "official” exchange rate,
at which all foreign exchange transactions had to be mecorded. Banks and
business firms kept a parallel account, too, where these tramsactions were
recorded at the market rate. At the end of a business year the two accounts
were compared, and they almost invariably showed losses. As pointed out
by Ci¢in-Sain (1987), megative exchange rate differences became one of ‘the
main sounces of losses in the banking sector, amounting to 6,000 billion
Dinars (13.22 billion Dollars) in 1986 (ibid, Table 2, p. 18a).

5 Ome source of inflation tax in Yugoslavia was the institution of the
obligatory surrender of foreiign exchange earnings on the part of exportens
(see Mihaljek, 1985). In order to purchase the foreign exchange wetained
from exporters, the central bank often had to create fictional purchasing
power, over and above the regular budgetary recelipts earmarked for dn-
tervention in the econcmy. This injection of extra purchasing power clearly
represented an inflation tax.

* Looking at the Data in the OECD Survey, we see, for example, ithat
in 1985 total debt servicing amounted to $5.5 billion (Table 6, p. 16), or
Din 2306 billion at the end-ofperiod exchange rate. In consolidated public
sector accounts (Table 8, p. 18), we can find that Din 3854 billion of reg-
ular budgetary receipts were used for intervention in the economy in 1985.
Under the assumption that this entire amount went for purchases of for-
ei_@)n exchange from exporters, we still cannot account for Din 1920.42
billion, or 33 percent of resources for this purpose.
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Our analysis overcomes both these effects, because we study the
relations derived from a model of rational, optimizing saving behavior,
and because we make explicit the data we use.

2.2. GAINS AND LOSSES FROM INFLATION AND DEPRECIATION

Mates (1984) derived the wealth effects of inflation and devalua-
tions from the national income accounts, adjusting the altemnative
specifications of financial assets and liabilities of population for the
rates of inflation and Dinar depreciation in a given year. On the side
of financial assets he worked both with data on money holdings and
with income and savings data, while the main liabilities he considered
were repayments of consumer and housing loans. Once all the data on
financial receipts and outlays were appropriately deflated, changes in
real wealth of population in a given year were obtained as a sum of
positive and/or negative changes in the real value of financial assets
and liabilities. Two main results obtained by Mates in this context are
as follows:

1. Foreign exchange savings (approximated by holdings of German
Marks, which represent almost 70 percent of the foreign exchange
portfolio of population) yielded an average real return of 4.5 percent
in the period 1974—1981, while Dinar denominated savings received a
negative real return of 24 percent in the period 1977-—1983. Given the
relative shares of domestic and foreign exchange savings, the overall
impact of inflation and depreciation on financial savings in the over-
lapping period was negative.

2. At the same time, inflation was decreasing the real value of finan-
cial liabilities of population, on average by 31 percent per year in the
1977—1983 period. However, this could not compensate for the losses
stemming from the negative real return on cash holdings and savings
deposits, so the overall impact of inflation and depreciation on house-
hold financial wealth was negative in each yvear m this period.

This approach to wealth effects of inflation and depreciation is
correct from the accounting point of view, and it will be used in parts
of our study as well. However, since all calculations are done ex post,
they are limited to analysis of past gains or losses from inflation and
devaluations, without being able to address the really interesting policy
questions. Also, Mates did not derive an entirely correct measure of
real returns on foreign exchange accounts. Namely, in calculating the
real rate of return on foreign exchange accounts, Mates implicitly used
Fisher’s formula for the real interest rate:

i* = (i—P)/(1 + P) @)
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where i* is the real interest rate, i is the nominal interest rate, and Pis
the expected rate of inflation. Mates used the Dinar rate of deprecia-
tion (the percentage change of the Din/DM exchange rate) in place of
i, and called i* "the real return factor from the DM exchange rate”.
The real rate of return on foreign exchange savings was then obtained
by multiplying i* with the nominal interest rate on short-termn foreign
exchange deposits, which was 7.5 percent throughout the period con-
sidered. As it will be shown below, this procedure yields an incorrect
measure of the real rate of return on foreign exchange accounts, and
given the size of this error, some of the results obtained by Mates

might be put in jeopardy.

2.3. CURRENCY SUBSTITUTION IN YUGOSLAVIA

A third study in this field (Mihaljek, 1987a) set out to examine the
extent of the currency substitution phenomenon in Yugoslavia, therein
referred to as the “Inverse Gresham’s Law”. In that work the dynamics
of Dinar and foreign exchange savings in Yugoslavia in the period
1964—1986 was examined in an explicit optimizing framework. A
simple overlapping generations model of two-period lived consumers
was built, and on the basis of equilibrium demands for domestic and
foreign currency savings, a number of reduced-form equations was
derived, relating the rate of growth on savings accounts to real rates
of return, rates of growth of real income and remittances, and the
rates of inflation, depreciation, and real interest rates on savings ac-
counts. These reduced-form equations were then estimated on the 1964—
1986 time-series data. The results of regression analysis generally con-
firmed the main hypothesis that higher-yielding foreign currencies
suppress the lower-yielding Dinar from domestic savings portfolios. A
by-product of this study were Tables I and LI, which summarize a
large part of the information also used in the present paper.

Data jn Table I illustrate the macroeconomic importance of private
holdings of foreign currencies in Yugoslavia. Foreign exchange deposits
represented on average 0.8 percent of GNP prior to 1971, between 5
and 10 percent in the period 1971—1976, and up to 23 percent in the
1980s. As a percentage of total domestic savings, the share of foreign
exchange deposits averaged up to 7.5 percent in the 1960s, 38 percent
in the 1970s, and an astonishing 67 percent in the 1980s. As the data
in Table II reveal, foreign exchange savings were not only a better
store of purchasing power than the Dinar savings accounts, but were
also a significant source of real income for the households in several
recent years. In columns 5 and 6 of this table we calculated the real
(ex-post) rates of return on domestic and foreign exchange savings.
These ex-post rates of retunn were calculated according to the following
formulas:
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Table I
Domestic and foreign currency savings in Yugoslavig
Year 1 2 3 4 5% 6* 7 8
1963 2105 1902 90 139 — - 62 03
1964 2967 2564 86 114 —_ - 37 0.2
1965 3523 2962 84 253 — - 6.7 0.3
1966 5863 4859 83 447 — - 7.1 0.5
1967 7549 5920 78 686 — — 83 07
1968 9697 7282 75 971 —_— — 9.1 0.9
1969 12927 9579 74 1673 — - 11.5 1.3
1970 16819 12180 72 3356 — — 16.6 21
1971 21150 14997 70 8967 5200 58 298 44
1972 24971 17300 69 12680 6600 52 337 52
1973 31294 21318 68 17619 9000 51 36.0 5.8
1974 40277 27446 68 25845 13200 51 39.1 6.3
1975 52539 36967 70 37134 18800 51 41.7 74

1976 70603 51667 73 51900 25800 S0 424 8.3
1977 90020 68757 76 73064 35300 48 448 96
1978 125260 97088 78 106703 50800 48 46.0 11.8
1979 152310 118318 78 147582 68400 46 492 127
1980 162800 128000 79 230100 110600 48 58.6 14.8
1981 194300 155800 80 319700 164000 51 622 14.5
1982 245800 197800 80 484300 247000 31 66.3 16.6
1983 306400 218100 71 912700 429100 47 749 22.5
1984 553700 366500 66 1342000 529760 39 70.8 21.2
1985 1067100 871100 82 2494300 1007700 40 700 22.1
1986 2069200 1217500 59 4655400 2239000 48 69.2 —

(%) 75.4 487 3717 8.3
o 7.0 44 238 7.3
Legend:

1 = Total deposits (short-term and long-term) in Dinar savings accounts

2 = Shontterm (a vista) deposits in Dinar savings acoounts

3 = Share of short-term Dinar deposits in total deposits in Dinar savings
accounts

4 = Total deposits (short-term and long-term) in foreign exchange accounts

5 = Shortterm (a vista) deposiits in foreign exchange accounts

6 = Share of short-term foreign exchange deposits in total deposits in
foreign exchange accounts

7 = Share of foreign exchange saving in total savings

8 = Share of foreign exchange savings fin gross social product

All data are expressed in millions of Dinars, in current prices at the end
of the year.

Source:

Federal Statistical Bureau of Yugoslavia: Statistical Yearbook of Yugoslavia,
various editions.

* Data not available before 1971, In later caloulations we approximated
the share of short-term foreign exchange deposits by its average for the
1971—1986 period, which was rounded to 49 percent,
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[1+#(t—DYE(t) | P(t) —E(t—1) | P(t—1)
Rf(1) = (5)
E(t—1)/P(t—1)

L1+ #(t—1)Y/P(t)—1[/P{t—1)

Ri(1) = (6)
1/P(t—1)
where: Rft) = real rate of retunn on foreign exchange accounts
R4 (1) = real rate of return on Dinar-denominated accounts
rf(t) = mominal rate of interest on foreign exchange accounts
rdi(t) = nominal rate of interest on Dinar-denominated accounts
E(t) = official exchange rate at the end of period t (Dinars/
Uss. $)

P(t) = oconsumer price index at the end of period t

rf(t) and 1¢(t) are calculated as a weighted average of mominal
interest rates on short-term and long-term saving deposits, the weights
being the shares of short-term and long-term deposits in total savings.
Thus:

(1) = v (1) s (1) + v (1) s/ (1) (7
ri(t) = rd (1) sl (1) + 1 (1) sP (1) (8)

where: 1% (t) = nominal interest rate on j-term deposits in k-currency
saving accounts;
j = s (short-term) or 1 (long-term); kX =d (domestic)
or f (foreign) currency

s;*(t) = share of j-term deposits in currency k in total deposits
in currency k

Similarly, the real rate of interest on foreign exchange accounts
(unadjusted for currency depreciation) can be expressed by substi-
tuting rt(t) for r{t) in equation (6):

[+ 1 (t—1)1—1]P(t—1)

R/ (1) = 9)
1/P(t—1)

Note the difference between the real rate of return on foreign
exchange accounts, given by formula (5), and the real rate of interest
on foreign exchange accounts, given by formula (9). The former expres-
sion incorporates the exchange rate changes, and hence it can be di-
rectly applied to units of foreign currency, while the latter expression
tells us what is the real yield on foreign exchamge accounts when the
exchange rate is fixed, i.e. when the rate of depreciation is zero. For
empirical purposes it is more customary to separate the exchange rate
changes from real interest changes, since this enables us to measure
the households' sensitivity to two different price signals.

. ° One might wonder why we include both ithe exchange rate and the
inflation rate in our formula for the real rate of return on foreign exchange
accounts. Doesn’t the exchange rate fluctuation already capture the effects
of inflation? The amswer is mo, and ‘the following example shows why. Let
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, From Table II, column 6, we see that Dinar saving accounts were

consistently earning a negative real rate of return, with the exception
of the period 1967—1969. As the inflation rate accelerated after 1979
the real rate of return became more and more negative, Foreign ex-
change savings (column 5 of the same table) yielded a positive real
rate of return in 11 years in this period, with a peak of 57 percent in
1983. The main hypothesis based on these data is easily derived. Faced
with a rapid erosion of the purchasing power of the Dinar-denominated
funds, rational economic agents should have turned to foreign exchange
savings accounts. However, from the data on growth rates of domestic
and foreign exchange savings (columns 7 and 8, Table IT) this cur-
rency substitution effect is not so obvious. For example, in years such
as 1981 and 1984, foreign exchange savings decreased even though
the real rates of return were quite attractive, whereas the 1970s, when

the real rates of return were highly negative, saw a steady growth
of foreign exchange savings. A more thorough analysis of this issue

is left for Section 4, but it might be useful to indicate that the data
m Table II refer only to savings in foreign exchange that were actually
deposited in domestic banks and their foreign branches, and that there
are strong reasons to believe that these funds constitute only a part
of the total foreign exchange holdings by the Yugoslav citizens. Cir-
sumstantial evidence shows that many of Yugoslavs prefer to en-
trust their more substantial foreign exchange savings to foreign banks,
and that because of low credibility even the announcements of govern-
ment efforts to attract large depositors provoke suspicion and tem-
porary bank runs.

In summary, all three studies reviewed suggest that the wealth
effects of inflation and devaluations potentially are very important in
Yugoslavia. This implies the meed for a more policy-oriented look at
the issue, which, in turn, requires the adoption of an explicit optimiz-
ing framework, on the basis of which some useful policy predictions
could be made.

E(t—1) =400, E(t) = 500, P(t—1) =100, P(t) = 200, and rf(t—1) = 7,5%
(we neglect the long-term savings). Suppose that the only good in the econ-
omy besides the two currencies are apples, and let their price be 50 Di-
nars a piece. Then one Dollar buys 8 apples in period t-— 1. In period
t, one Dollar deposited in a foreign exchange account is worth 500-1.075 =
= 537.5 Dinars, and the price of apples is 100 Dinars a piece, so $1 buys
3.375 apples only. Thus, the real rate of return on one Dollar deposited in
a foreign exchange account is (5375 —8)/8 = —0.328125, cr —32.8125%. The
same result is obtained by substituting the appropriate numbers in equa-
tion (5). Had we disregarded the effect of inflation, we would have calcu-
lated the real rate of return on $ 1in a foreign exchange account of (500 -
-1.075 — 400) /400 = 0.34375, or +34.375 percent. This is an underestimate iof
the correot measure by 67.1875 percentage points!  Similarly, according to
Mates’ technique described by equation @), we would have obtained 7 = 0.25,
P =1, i*=—0375, and finally, the real rate of return on foreign exchange
savings of i*.1.075 = —40.3125 percent, which is an. overestimate of the cor-
rect measure by 7.5 percentage points.
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Legend:

I = Consumer price index

2 = Annual rate of inflation, in percent

3 = Exchange rate, Dinars /U.S. Dollar, end of peritod

4 = Annual rate of depreciation, in percent

5 = Real rate of return on foreign exchange accounts {see formula (5))
6 = Real rate of return on Dinar savings accounts (see formula (6))

7 =

Growth rate of total Dinar-denominated savings, in real terms (de-
)

8 = Growth rate of total foreign exx::thahge savings, in reai terms (deflated -
by the CPI)

9 = Growth rate of income of population, in rea] terms (deflated by the
CPI)

10 = Growth rate of remittances of guest workers, in real terms (deflated
by the CPI)

11 = Real rate of interest on foreign exchange accounts (see formula (9))

Nominal interest rates:

Short-term deposits: 7.5% {both types of acocounts, 1964-—1986)
Longterm deposits: 9—109% (both types of acoounts, 1964—1981);
9—125% (Dinar accounts, 1982-—1986);
13%—78% (foreign exchange accounts, 1982—1986)
Sources:

Federal Statisticai Bureau of Yugoslavia, Statistical Yearbook of Yugoslavia,
various editions.

Intermational Monetary Fund, International Financial Statistics, various
editions,

Stiblar, 1987, p. 42 (nomilinal interest rates).

3. WEALTH EFFECTS IN AN OPTIMIZING FRAMEWORK

In our approach to wealth effects of inflation and devaluations in
Yugosiavia we use a simple cash-in-advance model of infinitely lived
agents who maximize utility of consumption subject to their intertem-
poral budget comstraint, and subject to the constraint that consumer
goods be bought for Dinars only. Like in aill cash-in-advance models, we
give special attention to the "buying technology”, ie., the timing and
sequencing of consumers’ actions is precisely determined. Initially the
reason for such a rigid structure of cash-in-advance models was the
desire to study the transactions role of money, which required its
removal from consumer’s utility function. However, in order to justify
the existence of money in an environment in which it is mot valued
per se, it is mecessary to impose some kind of constraint that will
generate the demand for it. This is done via the cash-in-advance con-
straint, which basically says that goods can be bought for cash only,
and that money cannot be earned and spent in the same time period
without incurring some costs .6 This still is a very crude way of intro-

¢ The pioneering work in this area is Clower (1967), in whose honor
the cash-in-advance constraint often is called the Clower consitraint, For a
useful overview of cash-in-advance models and their applications see Sar-
gent (1987), and Woodford (1985).
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ducing money into general equilibrium framework, and many results
stemming from cash-in-advance models can be replicated in a much
more ¢legant fashion in overlapping generations models, where the
demand for money arises endogenously. Over the years, however, cash-
in-advance models have become more sophisticated, and today there
are many questions for whose analysis they seem to be the most
useful analytical framework.

One instance in which cash-in-advance models seem to be very
useful is when momney is held alongside the higher-yielding assetlike
bonds. In such a situation agents hold money because they are re-
quired to use jt for tramsactions fpunposes, even though by keeping a
fraction of their portfolios in fiat currency they lose a certain amount
of interest income. In our case, money held for transactions purposes
is the domestic currency, consisting of cash held by the public and
Dinar-denominated savings accounts, while the role of bonds is taken
over by the foreign-exchange accounts. A major difference with stand-
ard cash-in-advance models is that we shall remain in partial equilib-
rium framework, studying only the households’ savings decisions. This
means that the money supply and the price variables will be given
exogenously; also, we shall assume that they satisfy the households’
money demand. The formal structure of this model is described in the
next sectiomn.

3.1. THE MODEL

The physical environment of the model consists of a lange number
of identical households, one homogeneous consumer good, and two cur-
rencies, Dinars and a generic foreign exchange. The production side of
the model is not the subject of our interest, so it suffices to assume
that each household is endowed with one umit of labour, that is sup-
plied inelastically to finms utilizing a constant-returns-to-scale techmnol-
ogy that transforms human labor into a homogeneous consumer good.
This good is mon-storable, and it can be purchased for Dinars only;
purchases for foreign currencies are mot allowed. Foreign exchange has
the character of one-period bonds, that can be purchased for Dinars
(or for foreign exchange) in each period t, and converted back into
Dinars {and therefore used for consumption) only in the mext period.
To anticipate our empirical work, we also assume that each period house-
holds receive two types of transfer: a transfer from abroad of Z
units of foreign exchange; and a transfer from the home government
of L units of domestic currency, which can be used for consumption
only. For reasons explained below, we shall identify the foreign transfer
with guest workers’ remittances, and the domestic transfer with omne-
period consumer loans, that have be repaid a period later at the pre-
announced rate of interest. The difference between new loans and the
repayment of old loans can be either positive, in which case net do-
mestic transfers are a consumption subsidy, or negative, in which
case they are a lump-sum consumption tax. We assume that both
foreign and domestic transfers fall like manna from heaven, so that
households treat them as pure stochastic processes. Similarly, all pri-
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ces, exchange rates, and interest rates that are announced at the
beginnig of each period are reganded by the households as complete-
ly random. The element of uncertainty in this model can thus be
described in terms of a vector of stochastic processes {e(t)},_o> where
€ is a vector of transfers and price variables announced by the gov-
ernment at the beginning of each period t. For simiplicity, we take
{€(t)}i_¢>~ to be a sequence of positive-valued identically and idepend-
ently distributed random variables, that assume only a finite number
of possible values (!, €2..., €%). The probabilities associated with
these possible outcomes are denoted as p/, ..., .

Each household consists of two members: a worker and a buyer.
A day in the life of a household looks like this:

6 a.m. The worker and the buyer get up and observe that they hold:
a) Dinars that were not spent the day before;
b) Foreign exchange bought the day before;
¢) Income received at the end of the previous work day.
6:30 a.m. The worker and the buyer open the newpaper to learn about
the foreign and domestic loans received, the consumer good
prices, the exchange rate, and the interest rates. This infor-

Dinars and foreign exchange for that period, and to decide
on the purchases of consumer gocd and the foreign exchange
that the buyer will make later that day. If the net domestic
transfer is positive, the buyer collects it along with the for-
eign transfer in the bank at 7 am. ;o if it is negative, the
buyer pays the stipulated amount.
7 a.m. The worker leaves for the factory, where he/she produces
goods that are continuously delivered to the stores.
The buyer leaves for the bank, where he/she:
a) Receives the foreign transfer and collects or pays the
domestic transfer;
b) Withdraws or deposits Dinars in the Dinar savings ac-
count;
¢) Buys or sells foreign exchange in the foreign exchange
account;
d) Receives interest on foreign exchange bought yesterday.
8:30 a.m. The buyer leaves for the downtown shopping area, where
he/she shops until 3 p.m.

3 pm. The worker receives daily pay according to the number of
goods sold in stores;
The buyer returns home with the purchases.

Formally, given the initial holdings of domestic and foreign our-
rency, households in this economy choose stochastic processes for their
consumption levels C(t) and for the purchases of foreign currency
F(t + 1), so as to maximize — subject to their intertemporal budget
constraint and the cash-in-advance constraint — the expected value
of the discounted utility of an infinite comsumption stream:
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Maximize 1o BE{ULC]Y, 0<B <1 (10)
{C(t)}_po, {F(I)},=a°ﬂ 1=0

subject to:

1. D(t) +eft + 1) F(t + 1) = W(t) + e(t) Z(1) + L(t) +
+ [+ 7 (t)Tet) F(t) + [D(t—1)—Pt—1)C{t—1)], t =2 0 (11)

2. P(t)C(t) = D(t),t =0 (12)
with F(0) = 0 and [D(—1)—P(—1)C{(—1)] =z 0

where: f§ = discount factor
Wilt) wage income in period t, W(t) = P(t— 1) Q(t—1)

P(t) = price of consumption good in period t

Q(t) = consumer goods produced in period t

e(t) = nominal exchange rate in period t

rf(t) = nominal rate of interest on foreign exchange accounts
Z{(t) = period — t transfer from abroad

Li(t) = met domestic transfer in period t, expressed in Dinars:
B(t) = KO —[1 4+ (t—DJIt—1)

I(t) = Dinar value of consumption loans received in period t
r'{t) = nominal interest rate on consumption loans in period t

On the income {right-hand) side of the housechold’s budget con-
straint we thus find wage payments Wi(t) = P(t— 1) C(t — 1), the cur-
rent value of foreign exchange deposits [1 + 1f (t)] o(t)-F(t), and trans-
fers from abroad e(t)Z(t), Dinars unused in the previous period,
[D{t —1) —P(t — 1) C(t—1)], and net domestic loans L(t), i.e., the dif-
ference between loans received in period t, I(t), and repayments of
loans peceived in period t—1, [1 4+ il (t— 1)] It — 1). On the expend-
iture (leftshand) side of household’s budget constraint we find {upon
the substitution of (12) into (11) purchases of the consumption good
p(t) C(t), and purchases of foreign exchange e(t + 1) F(t + 1).

As mentioned above, we assume that domestic and foreign trans-
fers are determined exogenously.” Likewise, prices, exchange rates, in-
terest rates and output sequences are assumed to be given stochastic

! Ramittances of guest workers obwviously satisfy this condition. Until
very recently the same was true of loans, since comsumer crodit typlcally
was f{and to a large extent still is) ratiomed -quantitatively, with real in-
terest rates kept at aridfically low levels, so whatever amount of the bamk-
ing systemn’s credit potential was earmarked for consumer loans by the
National Bank of Yugoslavia, it was dnvarially purchased by the house-
holds. Furthermore, long waiting and priority lists that were often estab-
lished by the creditors suggest that mot all the demand for credit could
be accommodated at the prevailing interest rates. More recent experience
suggests, however, the following functional relationship between ithe de-
mand for loans and the interest rate on loans:

L{t) = L*(t) — W' [RY(1) — R™(1)]
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processes. The utility function is assumed to be increasing, twice con-
tinously differentiable, and strictly concave, so as to require smooth-
ing of consumption over time. In order to ensure that positive
amounts of the two currencies are saved, we also require that in onder to
survive, households must purchase strictly positive quantites of con-
sumption good each period. ‘

The solution of the above optimization problem can be divided
into two parts. At each date t, given the initial stock of Dinars and
foreign echange, the households choose the level of period -t con-
sumption ©O(t) and the level of foreign exchange purchases F(t + 1)
SO as to maximize their instantaneous wutility subject to that period’s
budget and the cash-advance comstraint. Once this intra-period prob-
lem has been solved, one knows the maximum instantaneous utility
compatible with the announced prices and initial money holdings. This
indirect utility function can then be used to formmlate a stochastic
dynamic programming problem, the solution to which determines the
policy function (sequences) {C} and {F}, and thereby {D}. In other
words, {C}, {F}, and {D} are chosen so as maximize the expected value
of the discounted sequence of indirect utilities.

Under the above assumptions, and for the appropriate values of the
model’s parameters, we can conjecture that a solution to the above
optimization problem will exist, and that it will be characterized by
policy functions of the following form:

{CY =fIW(), Z(t), L(1), P(1), e(t), ri(t), &] (13)
{D(1)} = g IW(t), Z(1), P(1), e(t), (1), <] (14)
{F(1)} = h[W(1), Z(1), P(1), e(1), ¥(t), €] (15)

Under plausible assumptions we should expect the partials of f
with respect to income and transfer variables W, Z, and L to be posi-
tive, while 9f/dP and 9f/drf would normally be negative, first due to
income effect, and second due to substitution effect. dg/dW and dg /0P
are expected to be positive: currency holdings normally increase with
income and the price level so as to accommodate higher transactions

where L*(1) is the "normal” level of household loans in period, t, Ax* is the
feedback from the bank lending rate to the household’s demand for loans,
and R'(t) is the “normal” or expected real interest on consumer loans in
period t. The exact meaning of "normality” in this context is explored in
our (1987b) paper, and it is similar to the idea of long-term equilibritum
values of variables in the partial-adjustment models. Thus, when the actual
and the nommal interest rates on loans are equal, Rit) = R™(t), the de-
mand for loans is equal to its nmormal vallue, I(t) = L*(t). When the actual
rate lis higher than the mormal nate for that period, R't) > R*(t), the de-
mand for loans shrinks by the fraction of this diffference, and wice wversa.
Circumstantial evidence from the past few years readily confirms this pat-
tern of household behavior: when the interest rates on consumption loans
were sharply increased firom their nonmal level of 5—15 percent in the late
1970s and the early 1980s, to the level of 50—90 peroent in 1987, the demand
for loans was practically dniven to zero, in spite of the fact that the new
interest rates still were negative in real terms.
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demand. Similarly, the sign of dh/dW is expected to be positive: the
higher the household’s income, the higher are its savings in foreign
currency. On the other hand, due to currency 'substitution induced by
higher exchange rate and higher interest rate on foreign exchange
accounts, we expect dg/arf and dg/de to be negative, with dh/drf and
3h/de positive. Finally, the efefct of foreign transfers on domestic and
foreign currency demands is expected to be positive: part of the trans-
fer will be used to increase consumption, which will require comver-
sion of remittances into Dinars, which will increase demand for do-
mestic currency, while the remainder of the transfer will be deposited in
foreign exchange accounts. Note also that net loans do mnot affect the
holdings of two currencies, since by assumption they can be used for
consumption only. Since our interest in this model lies primarily in its
application to concrete Yugoslav data, we shall not further explore its
theoretical underpinnings beyond this point.

3.2. THE MODEL APPLIED

The central place in our empirical work occupies the household’s
budget constraint (11), especially its income (right-hand) side, that
gives us a measure of household’s wealth, and hence serves as a starting
point in analysis of wealth effects of inflation and devaluations. After
introducing some simplifying notation we derive from (11) the follow-
ing expression for household’s wealth in period t, which we denote
by Y(1):

Y(t) = M(t) + S/(t) + e(t)Z(t) + L(t) (16)
where: M(t) = W(t) + [D(t—1) — P(t—D)C(t—1) ] = holdings of Di-
nars at the start of

. period t
Si(t) = [ 1 + rf(t) Je(t)F(t) = foreign exchange savings at the

beginning of period t

From the structure of our model it follows that holdings of Dinars
and foreign exchange savings are functions of income, remittances, the
price level, the exchange rate, and the nominal rate of interest on
foreign exchange accounts, i.e.,

M(t) = M[W(t), Z(t), P(1), e(t), r(t)] (17)
Si(1) = ST [W(1), Z(1), P(1), e(t), 1'(1)] (18)

Via Fisher's formula real interest rates can be expressed as func-
tions of the price level and the nominal interest rate, so in equations
(17) and (18) we can substitute Ri(t) for P(t) and ri(t), so as to reduce
the number of independent variables to only three. Next, following the
actual Yugoslav practice, we can assume that Dinar holdings are kept
in interestbearing checking and savings accounts. This would make




224 DUBRAVKO MIHALJEK

M(t) (and thereby Si(t)) a function of the real interest rate on Dinar
deposits as well. However, in order to avoid multicollinearity in empir-
ical applications of the model, we shall assume that M(t) is a function
of RI(t) only, and that Si(t) is a function of R{(t) only, even though
according to the model, both demand equations should be functions
of both rate-of-interest variables. The seriousness of the multicolline-
arity problem is best appreciated by observing how similar the two
nominal interest rates, and hence the two real interest rates are (Table
II, columns 6 and 11). With the benefit of these remarks we can write
the demand equations for two currencies in this form: :

M(t) = M [W(1), Z(1), e(t), Ri(t)] (19)
S'(t) = ST [W(1), Z(1), eft), R¥(t)] (20)

Next we substitute (19) and (20) back into (16), and differentiate
this expression totally, suppressing for convenience the time index.
After some rearrangements we get:

A A A A
Y=20,+ (L8, —L3;]
A A A LS
+ 0s' (es" W W + esf . Z + &5f.e + £s' riRif)

+ O (e W+ ey Z + ey, + em.RIRY) (21)

“Hats” here denote the percentage change in variables, x = dx /x;
while §; denotes the share of the ith variable in total wealth, L, is
short for [1 + ' (t—D]1(t—1); and g;,; denotes the elasticity of the
i-th variable with respect to the J-th parameter, e.g., est, = (851/3Z) -
(Z/SY. Next step in analysis consists in identifying the time-series data
for the above variables, and estimating the above elasticities. Here we
have two alternatives, both of which will be used in later estimations.
First, we can express money holdings as a sum of cash in hands of the
public, demand deposits of households (checking and giro accounts),
and Dinar savings deposits. This formulation of M(t) is closer to the
spirit of our model, but for empirical purposes it is less reliable as a
measure of households' wealth, because it does not incorporate infor-
mation on velocity of circulation. Thus, in times of high inflation, when
transactions velocity and hence transactions demand sharply increase,
we are likely to overestimate households' wealth. A more reliable
measure of households’ wealth in such circumstances are households’
earnings, so our second specification of the expression for Dinar hold-
ings includes wage income W{t) plus Dinar savings deposits S4(t). Then
we can rewrite equation (21) in the following way: :

A A A A A
Y = W0, + 20, + [Lo,—L,9,]

A A A A
+ eSf (E.Sf,w W =+ €Sf,z Z ay ESf,e € + ESf,Rif Rif)
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A A . A
F 0 (et o W + et Z + £5%, € + £5% o RY) (22)

where the subscript S¢ refers to savings in domestic currency. For
simplicity, in the remainder of this paper we shall refer to equation
(21) as the “Dinar-holdings” specification and to equation (22) as the
“Dinar savings’ specification. Next we have to identify the time-series
data entering the above “hat” and § variables. For example,

We,, =[{W(t) — W(t— 1)1 ] W(t — )} AW(t—1) ] Y(t— 1)} (23)

where all variables are expressed in real terms (adjusted by the cost-
ofliving index), and Y is given by (16). Estimating the conresponding
elasticities occupied a major part of our analysis. It follows from our
model that we ought to estimate the following reduced-form equations:

Si(t) = o W(t) + a2 Z(t) + az et) + as RI(1) + u(t) (24)
Sa(t) = B, W(t) + B Z(t) + Bse(t) + B R(1) + v(t) (25)
M(t) =~ W(t) + v Z(t) +ysze(t) + v R (1) + wl(t) (26)

According to earlier remarks, we should expect the signs of coeffi-
cients on income and remittances to be positive in all three equations,
and likewise we should expect a positive relationship between the real
interest rates and savings (and, intuitively, a negative ome between
Rd (t) and Dinar holdings). Regarding the impact of the exchange rate,
our analysis suggests a positive efifect on savings in foreign currencies,
and a negative effect on Dinar savings and Dinar holdings, the reason
being currency substitution. Since in actual estimaticn the coefficients
on real interest rates often will turn out to be statistically insignifi-
cant, in some regression equations we shall replace the interest rates
with the rates of inflation.

Once we calculate the corresponding elasticities, we shall substi-
tute them back into equations ¥21) and (22) in order to find the
perce-ht.age change in households’ wealth in a given year. Then, using
equation (22) as a more reliable measure of households’ real wealth

. A
position, we shall decompose the expression for Y in the following five
parts:

A A r» = Change in wealth due to

W = Wew + esf ESf,w W + esd ESd,w W change in income (27)
A A A = Change in wealth due to

E=20,+0s¢es.Z + 0s%¢s?, Z change in remirtances (28)

= Change in wealth due to

A A
A=Lo —L§ change in net loans 29)
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B A A = Change in wealth due to
§=0sed e+ Ostes e depreciation (30)

A A = Change in wealth due to
=05 es’ o’ R + 05 e’ r? R interest rates (31)
Alternatively, when working with the rate of inflation instead of the
interest rate we shall write:

: A A = ‘ in wealth 4
T :Bsf E.S'f,PP + Bsf ESd,PP Ic?’:}?-;lfglzn s to (32)
These expressions will give us the percentage change in house-
holds’ real disposable wealth caused by the change in income, remit-
tances, net loans, currency depreciation, and the interest rate or the
price level fluctuation in a given year. In order to analyse the relative
importance of each of these factors in terms of its wealth-increasing
or wealth-decreasing impact, we shall also calculate the percentage con-
.tributions of wl A 8 v and 1 to total jncreases and decreases of
wealth in a given year. Finally, we shall make our data comparable
with the OECD results by calculating ¢, Z, & & v and 1 as a per-
centage of GSP in a given year.

4. EMPIRICAL RESULTS

As outlined in the previous section, the empirical part of our
work proceeds in two steps. First we estimate elasticities of foreign
cxchange and Dinar savings, and elasticities of Dimar holdings, with
respect to income, remittances, the real rate of interest, the exchange
rate, and the rate of inflation. Second, the best of these estimates
are used in constructing an index of change in real household wealth,

A
the Y from equation (22). This index is ihen decomposed into its
five constituent parts: changes in real wealth due to changes in (i)
real income (y); (ii) the real value of remittances (¢); (iii) the real
value of net loans ()); (iv) the rate of depreciation (§); and (v) the
real interest rate (1), or the rate of inflation (x). Finally, these five
sources of changes in real wealth are put in relation to gross social
product, so as to make our figures comparable with those calculated
by the OECD. The procedure we use is thus a combination of opti-
mizing and accounting approaches to estimating the wealth effects of
inflation and devaluations, and in our opinion it is the closest one
can get to theoretically sound estimates of wealth effects, their em-

pirical and wpolicy relevance depending, of course, on the data that were
used. These data all come from the Statistical Yearbook of Yugoslavia
or the IMF International Financial Statistics (data on exchange rates), and

in cases where they were missing (mainly for the years 1985 and 1986)
we used the data published by the National Bank of Yugoslavia and
the OECD, or we interpolated these values by calculating. the appro-

priate averages (the only longer series that was obtained in this way
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were the data on short-tenm savings in foreign currencies, which were
not published before 1971). Except for the 1980—1986 period, we used
yearly series of data, which, in our opinion, does not create any econo-
metric problems, since the 1960s and the 1970s were fairly stable. The
1980s are macroeconomically a much more turbulent period, so in esti-
mating the corresponding elasticities we used a representative series
of monthly data, beginning with May 1984 and ending with May 1987.
As we shall see below, in terms of the final result — the size of
changes in real household wealth — the estimates from the yearly
and the monthly data sets turned out to be fairly close.

An important aspect of our study is the periodization of wealth
effects according to three exchange rate regimes operating in Yugo-
slavia since the early 1960s. These are the fixed nominal exchange rate,
in force until 1973; a crawling peg, operating between 1973 and 1980;
and the controlled float, in use since 1980. This periodization also
conforms well with major macroeconomic and institutional changes in
Yugoslavia. The 1960s and the early 1970s were the period of extensive
market reforms, emerging inflation (which then stabilized at histori-
cally low levels), and great labor force migration to West European
countries, with the corresponding growth of workers’ remittances. The
1973—1979 period was characterized by further growth of real output
and living standards, and by relatively low rates of inflation, both
sustained through foreign borrowing. Finally, the 1980s are a period of
the balance-of-payments crisis, unemployment, stagnation, and the ac-
celerating inflation. Econometric tests of structural change in savings
elasticities also justify this periodization.

4.1 ESTIMATES OF SAVING ELASTICITIES

The method of estimation that we use in calculating the savings
elasticities are ordinary least squares, which — in spite of the fact
that we worked with time-series data — give fairly robust estimates
(for example, we had no incidence of positive or negative autocorre-
lation among the estimated regressions). In regressions that we esti-
mated we generally specified no intercept term, the reasons for this
being both theoretical (there is no justification for an “ autonomous”’
Jevel of saving), and econometric (the coefficient on the intercept term
never turned out to be statistically significant). In order to avoid
multicollinearity, stemming firom the fact that all quantity variables
were expressed in real terms (ie. their nominal values were deflated
by the cost-ofliving index), we expressed all variables entering regres-
sion equations in terms of their logarithmic differences. This gives the
estimated coefficients the following interpretation. Since, for example,

log [S' (1) / St(t—1)] = B,log [W(t) | W(t— 1)1+
+ B, log [D(1)/ D(t— 1)1 +
+ Bslog Le(t) [ e(t—1)] +
+ Belog [P(t) [ P(t—1)]
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it follows that:

B, =0{log[St(1) /s (1—1)]}/3{10g[W(f)/W(l‘—l)]}
= {[W(Z)/W(t*l)]/[sf (1) ]S (t—1)1} -
- {9 [S’(t)/Sf(t~—])] [3LW(t) J W(t— 1))}

which is the elasticity of saving in foreign exchange with respect to
changes in real wage, ie., f; tells us by how many percent saving in
foreign currencies changes when the growth rate of real wages in-
creases by one percent.s Similarly, since the “growth rate” of the ex-
change rate, e(t) /e(t—1), is the rate of depreciation, 8; denotes the
elasticity of saving in foreign currencies with respect to the rate of
depreciation, while for the same reason B+ denotes the elasticity with
respect to the rate of inflation.

4.1.1. The 1963—1986 period

In Table III we present estimates of various elasticities of foreign
exchange and Dinar savings, and of total Dinar holdings for the 24-year
period 1963—1986. Ag can be seen from regressions (1)—(7), all coeffi-

exchange and Dinar savings.

Starting with regression (1), we see that only the coefficient of
the real rate of interest is statistically insignificant. This also was the
case in other regressions estimating the interest rate elasticity, so even
though the coefficient on Rf(t) always was positive, it was dropped
from regression (2). This improved our estimates, and confirmed the
magnitude of elasticities from regression (1), thereby implying the ab-
sence of multicollinearity. The estimated elasticities of saving in foreign
exchange are 1.29 for income, 0.6966 for remittances, and 0.429 for the
exchange rate. Thus, as the household’s real income from employment
increases by 1 percent, their saving in foreign exchange rises by 1.29
percent; as the real value of remittances from abroad increases by
1 percent, foreign exchange saving rises by about 0.7 percent; and as
the exchange rate increases by 1 percent (i.e. Dinar depreciates by
1 percent), saving in foreign currencies rises by 0.429 ppercent,

The most sunprising result here is the magnitude of income elas-
ticity, and looking across the first row of Table III we see that Dinar
savings also are characterized by income elasticity greater than 1.
Total Dinar holdings (or a rough approximation to M2 in Yugoslavia)
have income elasticity less than 1, but it too is quite high. This means
that saving is in general quite responsive to changes in income. A

* Note the difference between "sawving” which is a flow concept, de-
noting a change in stodks (e.g., [S(1)/S'(t—I1)] and “savings”, which are
a stock concept (e.g., S(t) that is found din a statistiical yearbook). Sinoe
making this distinction consistently tumns out to be too tedious we shall
Dot linsist on it in this paper,

i Tt N2 P st ekt s
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direct policy implication of this fact is that in periods of growing
real income, potentially significant amounts of household resources
could be channelled into the economy’s banking sector. In terms of
the relative magnitude of foreign exchange saving elasticities, we see
{from regression (2) that both the income and remittances elasticities
are higher than the exchange rate elasticity. This, however will change
as we proceed with analysis by subperiods.

On the side of Dinar saving, we see from regression (3) that all
the coefficients have the expected signs; the ones on remittances and
on the exchange rate both are statistically insignificant .at the 5 per-
cent level. Since the former was statistically significant at the 10
percent level (and is almost always significant in other regressions),
only the latter was dropped from regression (4), where our estimates
again improved slightly. :

Two results from regression (3) and (4) are noteworthy. First, in
virtually all regression that we estimated the sign of the exchange
rate coefficient was negative, and in most cases statistically signifi-
cant. Together with the positive signs of coefficients on inflation and
depreciation in. regressions (1) and (2), this basically confirms the
hypothesis on currency substitution. Second, unlike the foreign ex-
change savings, Dinar savings seem to be quite responsive to changes
in the real rate of interest, and for every percentage point increase
in real interest on Dinar accounts, there is a 0.635 percent increase
in savings. This result — just as the strong growth of Dinar savings
in the first place — seems somewhat surprising in the light of negative
real interest rates on Dinar accounts (see column 6, Table IT), but
it confirms our earlier conjecture that a more active interest rate
policy does succeed in attracting households’ savings.

Fairly good estimates of elasticities were obtained for total Dinar
holdings as well. In regression (5) the coefficient on the exchange rate
again was statistically insignificant. Like with Dinar savings, the strong-
est impact on Dinar holdings is exerted by changes in income: for
every unit increase in real income there is a corresponding increase
of 0.953 percent in holdings of the domestic currency. Interest elasti-
city again is higher than the elasticity with respect to remittances,
but the magnitudes of the two pairs of elasticities in regressions (4)
and (6) are almost the same. Also, the exchange rate elasticity has the
expected negative sign, so currency substitution seems to work for
total holdings of Dinar as well. Finally, in regression (7) we substi-
tuted the rate of inflation for the real rate of interest. The estimated
coefficient on inflation turns out to be statistically significant at the
10 percent .level, and it has the expected positive sign, which indi-
cates that money holdings intrease with inflation, so as to satisfy the
increased transacticms demand. Note, however, that this increase is rela-
tively small, only about 0.18 percent for every percent of inflation,
which indicates that in a highly inflationary environment velocity of
circulation accelerates much faster than demand for Dinars.
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4.1.2, The 1963—1973 period

The best owverall estimates of saving elasticities were obtained
for the period 1963—1973 (see Table IV). With one exception, all coeffi-
cients of elasticity estimated in this period have the expected sigms,
and only one of them — the exchange rate elasticity of Dinar savings
— is not statistically significant. The estimate of income elasticity of
foreign exchange saving also does not seemy to be reliable: the coeffi-
cient frequently switched signs in our regressions, and it was rarely
significant. When it was dropped from regression (9), no strong im-
provement in our estimates was brought about, while the relative size
of other elasticities changed only slightly.

As can be scen, all short-term exchange rate elasticities are higher
than those for the period 1963—1986, a result which usually comes as
no surprise. Also, saving in foreign cwrrencies seems to have been
quite respomnsive to changes in real interest rates on foreign exchange
accounts. In light of the data in Table II, column .11, this comes as
no sunprise, since in the 1963—1973 period we had had three years with
positive real interest rates on foreign exchange accounts, something
that was not the case in any subsequent period.

Concerning the elasticities of Dinar savings and total Dinar hold-
ings, the 1963—1973 period vielded our most reilable estimates. All
estimated coefficients are highly significant and bear the expected
signs. Their magnitude does mot deviate a great deal from the long-
run elasticities either, the only exception being the interest rate elas-
ticity. As pointed out above, this is due to the fact that inflation rate
was relatively low in this period, especially between 1967 and 1970. In
conjunction with the fixed nominal rates of interest, this produced
positive, or relatively low negative real interest Tates, with a peak of
4.19 ;percent in 1968 (see Table II, column 6). Another noteworthy result
is the megative sign and the highly significant value of the estimated
coefficient on exchange rate in regressmn 1(12), isomethinrg that was
confirmed in all regressions with total Dinar holdimgs in this period.

As mentioned above, one <haracteristic of the 1963—1973 period
was a great migration of Yugoslav weonkers to West European coun-
tries, which resulted from a deliberate atternpt to reduce unernployment,
and coincided well with the strong economic expansion in Western
Europe, where more than 1 million Yugoslavs found work 1in this pe-
riod. The economic impact of this change was best felt in the impor-
tance of remittances, whose annual growth averaged almost 40 pencent
between 1964 and 1973 (see Table II column 10). This was undoubtedly
the main cause behind the spectacular growth of foreign exchange
savings in this period (56 percent on average, 132 percent in 1971 alone).
These developments are well captured by our estimate of elasticity of
foreign exchange saving with respect to remittances, which is at 1.4 by
far the highest among the periods considered. Note also how differemt
are the sizes of foreign exchange I(14) and Dinar {0.18) elasticities with
respect to remittances. In fact, growth of remittances alone explains
73 percent of variation in foreign exchange savings in this period. A
similar link operated om the side of Dinar savings: variations in real
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income explain 65 percent of total variation of Dinar savings in this
period. Clearly, the most important policy conclusion that can be
drawn from these results is that in periods of low inflation and stable
income expansion one can expect more than proportionate increases
in domestic savings.

4.1.3. The 1973—1980 period

While the 1963—1973 period produced our best overall estimates
of saving elasticities, the 1973—1980 period generated our most reliable
cstimates of elasticities of foreign exchange savings. These results are
presented in Table V. Once again, all coefficients have the expected
signs, but this time a number of them is not significant at the 5 per-
cent level. In particular, the exchange rate elasticity of foreign ex-
change saving does not seem to be significantly different from zero
(regression 13), which certainly is a surprising result. Although this
elasticity has the expected positive sign in most regressions that we
estimated, it was mever statistically significant. This, however, was not
the case on the side of Dinar savings and Dinar holdings (regressions
15—19), where the exchange rate coefficient was consistently negative,
thus pointing to the importance of currency substitution. Moreover,
the exchange rate elasticity of Dinar saving is quite high in this period
(—047 and —0.38), and possibly higher than in the 1980s, when
one would have expected it to be highest. One explanation of this
puzzle lies in the fact the demand for foreign currencies is more eas-
ily satisfied — and hence it is more exchange-rate elastic — in periods of
srowing real incomes, such as the 1970s were. A brief look back at the
data in column 9 of Table IT will persuade us that this was indeed the
case: real household inccme expanded at the rate of 7.1 percemt be-
tween 1974 and 1979, while it actually contracted at the rate of —0.7 per-
cent annually in the 1980s. Thus, falling real incomes in the 1980s have
made it more difficult for the households to hedge against inflation
with the aid of foreign exchange savings. By the time all mecessities of
life were satisfied, the average income already was exhausted, and
however rapidly Dinar depreciated — i.e., however attractive the real
rate of return on foreign exchange accounts may have been — one
simply didn’t have enough resources to invest in them.

Unlike the 1960s, when we found a strong relationship between
changes in savings and the real interest rate, the 1970s were charac-
terized by a statistically significant relationship between changes in
savings and the inflation rate. As can be seen firom regressions (13) and
(14), the estimated coefficients on inflation (0.617 and 0.63) are highly
significant, and are larger than the elasticities with respect to remit-
tances (0.273 and 0.276). One way to interpret this result is to mote
that the 1970s are a decade in which the role of foreign exchange .
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accounts shifted from a repository of guest workers’ remittances, to a
mechanism for maintenance of purchasing power.®

4.14. The 1980—1986 period

The 1980s presented us with the greatest number of problems in
estimation of savings elasticities, particularly on the side of Dinar
savings. This induced us to seek alternative sources of data, so instead
of vearly time series we used monthly data on savings, published by
the National Bank of Yugoslavia. The data that we had available extend
from May 1984 to May 1987, thus covering a fairly representative seg-
ment of the 1980s. Four estimates from this data set are presented in
Table VI.1°

Foreign exchamge savings conformed much better to the hypothe-
" sized patterns of household saving behavior in this period. Regressions
(20) and (21) yielded fairly good estimates of income, depreciation, and
inflation elasticities, the only surprise being the megative signs om the
coefficient of inflation (—0.766 and —0.773, respectively). Since this
coefficient is negative and highly significant in all regressions that we
estimated, it must account for an important change in households’
attitudes towards foreign exchange accounts in the 1980s. In our opin-
ion, this result again hinjges on falling real incomes in this period. In
times of rising real incomes and relatively stable inflation — such as
the 1970s were — foreign exchamge accounts are a convenient store of
purchasing power. But as inflation accelerated, real incomes were
significantly reduced, so the households were forced to draw upon
their foreign exchange holdings in order to finance current consump-
tion. Perhaps best evidence to this effect is the movement of the bladk
market exchange rate: whenever the government froze wages and lib-
eralized prices — as was more recently the case in April of 1987 —
one could buy foreign exchange at, or very close to the official ex-
change at, or very close to the official exchange rate, whereas normally
one pays a mark-wup of about 5—30 percent, depending on the time of
the year and the size of transaction. This excess supply of foreign cur-
rencies must be reflected, at least partially, in the drop in foreign
exchange deposits, which then gives a negative relationship between
the rate of inflation and the foreign exchange savings. _

That our hypothesis on the nature of foreign exchange accounts is
still basically conrect — the megative price level elasticity notwithstand-
ing — is confirmed by observing the magnitude of the exchange rate

9 This was confinmed in a regression of foreign exchange savings on the
real value of remittances, that explained only 28 percent of wvarration in
foreign exchange savings in this period, compared to 73 percent in the
earlier period. Moreover, a regression of foreign exchange 'savings omn in-
come and the rate of inflation yielded an R? of 0.92, with both coelficients
positive and highly significant.

© Jncome elasticity of savings in Table VI relates to nominal wages,
whereas in earlier tables it relates to real wages. This difference, however,
is not too impontant from the point of view of changes in, total wealth
(see Tables VII and VIII in the mext section).
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elasticity, which at 0.96 (regression 21) is the highest in amy period
considered. This means that whenever households could invest in
foreign exchange accounts, they did so at the rate of 96 percent for
every unit increase in exchange rate. This al pari shift into foreign
currencies in the face of a rapidly depreciating Dinar is certainly a new
development regarding the household saving behavior, and a poten-
tially important source of wealth effects of the kind described in the
OECD study. But from equation (30) in Section 3 we know that the
exact size of this wealth effect depends on other factors as well, in
particular, it depends on shares of foreign exchange and Dinar savings
in total wealth, and on the exchange rate elasticity of Dinar savings.
Since these “other factors” are themselves functioms of the exchange
rate, the ceteris paribus comditions implicitly assuwmed by the OECD
accounting approach clearly do not hold, and, therefore, the relatiom-
ship between the exchange rate and wealth cannot be expressed in the
simple form of equation (2) from Section 2.

Another interesting feature of the 1980s is an apparent break-up
of the statistical relationship between the guest workers' remittances
and the two forms of saving. The coefficients on remittances in this
period invariably turned out to be negative and statistically insignif-
icant. Given that it is precisely in the 1980s that the foretgn exchange
accounts have assumed such a macroeconomic prominence in Yugo-
slavia, the question arises: Where «did ‘this tremendous inflow of foreign
currencies come from? One explanation is that faced with the debt
crisis and the uncertain future of foreign exchange accounts that the
crisis has created, guest workers preferred to use alternative channels
to send their earnings to family members in Yugoslavia, so that the
official statistics simply do not capture the true extent of unilateral
transfers. But against this interpretation speaks the fact that in the
eighties the number of Yugoslav guest workers is almost half of what
it used to be a decade ago, so even if remittances had come in through
the official channels, they could not have accounted for all of the
observed increase in foreign currency circulation.

Another “invisible” sounce of foreign exchange that is frequently
mentiioned are payments to the lprivate sector by foreign tourists.”! But
even these payments do mot seem to be sufficient to explain the ob-
served growth of fomeign exchange savings. It is likely, therefore, that in
response to the increased demand for foreign currencies as an excel-
lent hedge against inflation, some aulononous increase in foreign
exchange supply has occurred, both through conventional channels
(guest workers, foreign tourists); and through outright speculation

1 The press and some political strudiures see in these payments one of
the major causes for the small foreign-exchange receipts from tounism, amnd
each year a lot of energy and bureaucratic ingenuity are spentin attempes to
control the so called “private cleaning”. These attempits are, of counse, unneces-
sary as longs as private agents deposit their earnings on foreign exchange ac-
counts, and if the objective is to increase the inflow of “tourist Deutsche
Marks”, a much more fruitful epproach would be to attract the depostitors
(e.g., by guaranteering them the absolute seourity of the deposits, and offer-
ing them more attractive jnvestment opportunities), rather than discouralg-
ing them by the threat of various sanctions.
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(exports of Dinars, real estate transactions with foreigners, etc.). This
would certainly not be the first case whereby demand in an individual
market had created its own supply.

4.1.5. Testing for structural change in saving elasticities

In order to provide a direct econometric evidence on changes in
saving eclasticities between the various periods considered, we per-
formed a mumber of tests of structural change in estimated parameters.
The test we used was the well-known Chow's F-test, and regressions
on which the test was performed were our most reliable regression
equations from Tables III—VL.

Our main finding was that the structural change in saving elastici-
ties was much more pronounced with respect to Dinar savings than
with respect to foreign exchange savings, which means that changing
patterns of households’ saving behavior were mainly reflected in savings
in domestic ocurrency. Foreign exchange saving has exhibited a more
stable jpattern of behavior over the past 24 years, since structural
change seems to have ocoumred only in three cases: (1) in the 1963—
1973 period with respect to the 1974—1980 period; (ii) in the 1973—1980
period with respect to the 1963—1972 period; and (iii) in the 1980—
1986 period with respect to the 1963—1979 period. These results con-
firm our remarks on the changing nature of foreign exchange acocounts,
from the sixties, when they were mainly a repository of guest workers’
remittances, to the seventies, when they became a mechanism for
maintenance of purchasing power, and on to the eighties, when they
have firmly established themselves as the most attractive financial
asset for Yugoslav households.

4.2. ANALYSIS OF WEALTH EFFECTS

4.2.1. Changes in wealth under alternative specifications of estimating
equations

We begin our analysis of wealth effects with Table VII, where we

presemt estimates of M (given by equation 22 firom Section 3) calculated
under alternative specification of estimating equations. For each
period considered we give two alternative estimates of wealth changes,
and for the 1980—1986 period we give three such estimates.

As can be seen from the year-to-year comparisons of YA,s in Table
VII, the estimated changes in wealth differ by very small amounts,
usually on the onder of one hundredth of one percent. The greatest
similarity of estimates holds for the sixties and the seventies, and it
gradually decreases as we approach the eighties. Thus, looking horizon-
tally across the first six columns in Table VII we hardly motice any
difference in estimated values of wealth changes. In the 1980s, due to
the fact that our estimates of saving elasticities come from different
data sets, the differences in wealth estimates are noticed more easily.

s
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But except for the equations 22 and 24, they are again on the order
of few hundredths of one percent. This confirms our earlier assertion
that the elasticities obtained from the monthly data set can be used as
reliable estimates for this period. Some more pronounced differences
in estimates of wealth changes -— on average, of the order of 1/2 of
one percent — arise from calculations based on longrun elasticities
(first two colummns of Table VII), compared to those based on short-run
elasticities (last three columns of the same table). This, however,
comes as no surprise, because one should normally expect the short-
run elasticities to be higher.

Regarding the period-by-period changes in real wealth, the 1960s
obviously were a period of significant wealth accumulation for the Yu-
goslav households: the average change in real wealth was about 7.5
percent annually, more than double the rate for the 1970s, and about
100 percent above the average for the entire 1963—1986 period. On the
other hand, the 1980s have been a period of substantial real wealth
contraction, on average by about —1.4 percent annually, with a trough
in 1983, when the real wealth of Yugoslav households decreased by
about —7.2 percent. The 1970s stand somewhere in between, with the
average rate of wealth change of 3.65 percent, only sightly below the
long-run average of about 3.75 percent.

The most pronounced changes in wealth seem to have ocourred in
1964 (14.8%), 1968 (11%), 1970 (13.7%), and in 1976 and 1978 (9.0 and
9.4 percent, respectively). Prior to the 198(s there were only three
years in which households’ real wealth declined: 1965 (—3.3%), 1975
(—2.4%). and 1979 (—0.25%). Space limitations preclude us from ana-
lyzing in detail the causes for these ups and downs in real wealth, but
we must note that — contrary to the implications of the OECD study
__ there seems to be absolutely no evidence of a link between devalua-
tions and substantial changes in real wealth position of the households.
Quite to the contrary, in 1965 and 1983 when some of the largest post-
war devaluations (67 and 101 percent, respectively) did take place,
some of the largest post-war decreases in real wealth also took place
(—3.3 and —7.0 percent, respectively). The exact circumstances under
which these events occurred will be analyzed below, but already the
sheer force of these facts prompts us to reject the OECD results as
unfounded.

42.2. Anatomy of changes in wealth

As pointed out earlier, for further analysis we selected just ome
pair of wealth estimates for each period. We followed the reasoning

that the most reliable estimates of saving elasticities also should yield
the most reliable estimates of wealth changes, and therefore in the
remaining part of this paper we concentrate on four specifications of
estimating equations only: 1 and 4 for the 1963—1986 period, 9 and 11
for the period 1963—1972, 14 and 16 for the period 1973—1979, and 21
and 25 for the period 1980—1986.




INFLATION AND DEVALUATIONS IN YUGOSLAVIA 241

In Tables VIII and IX we decomposed changes in wealth derived
from the four selected pairs of estimating equations into their consti-
tuent parts, described by equations (27)—(32) from Section 3, and we
calculated the percentage comtribution :of each of these sources of real
wealth changes to either a rise or a fall in real wealth for the corre-
sponding year. Thus, e.g., data in column w/+AY denote percentage
contribution of the change in real wages to total positive (or total meg-
ative component of wealth change in a given year: 99.75 for the year
1979 means that changes in real wages accounted for 99.75 percent of
all the components that increased total real wealth in 1979, while
__73.8 for the year 1980 means that changes in real wages accounted
for 73.8 percent of all the components that decreased total real wealth
in 1980. This decomposition enables us to ascertain the exact magni-
tude of a given variable's contribution to changes in real wealth, and
thus to concentrate on those determinants of wealth that are empiri-
cally the most relevant.

Starting with Table VIII, we sec that in the period 1963—1986 the
income component of wealth changes was on average 3.37 percent, the
remittances component was 0.5 percent, the depreciation component
0.0177 percent, the interest rate component —0.0094 percent, while the
net loans component amounted to —0.13 percent annually. Percentage-
wise, changes in real income accounted, on average, for 59.2 percent of
all increases +in real wealth and 10.7 percent of all decreases in real
wealth in this period. Changes in the real value of remittances were
responsible for 19.6 percemnt of all inoreases, and 23.2 percent of all
decreases in real wealth over the 24-year period considered. Changes
in the exchange rate — the source of real wealth changes singled out
by the OECD — represented, on average, only 9.47 percent of all posi-
tive (i.e. wealth-increasing) components of wealth changes, and 1.14

percent «of all wealth-decreasing comiponents of Y\; the corresponding
figures are 0.0017 and as inuch as —I19 percent for the real interest
rate changes. Finally, changes in the real value of net loans accounted,
on average, for 11.8 percent of increases, and no less than 45.9 percent
of real wealth decreases in the period 1963—1986. Thus, in terms of
positive impacts on wealth, the ranking js wages, remittances, net
Joans, depreciation, and real interest, while in terms of negative im-
pacts on real wealth the ranking is net loans, real interest, remittances,
wages, and depreciation. Immediately we see that real wealth effects
of devaluations are relatively unimportant, and this will be further
confirmed in Tables X and XI, where we look at the size of these
effects in relation to the size of the gross social product.

It is intcresting and revealing to observe how these rankings
change from period to period. In the sixties the above ranking is the
same. In the seventies there are already some significant changes: net
loans have overcome remittances as the second most important source
of positive changes in real wealth (17.2% vs. 13.7%), while on the side
of wealth-decreasing factors the wranking is remittances (—39.8%),
depreciation (—33.5%), and net loans (—26.7%). It must be admitted,
however, that decreases in real wealth due to exchange Tate changes
are numerically megligible when compared with wealth decreases in-
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duced by the fall in real value of remittances and net loans. A seem-
ingly paradoxical result is that changes in the wate of inflation
actually increased real household wealth, on average, by 0.0119 percent
annually, or 1.82 percent of all wealth-increasing factors in this period.
We must remember, however, that this did not occur because inflation
in itself increases real wealth (how wonderful would it be to discover
such a mechanism!), but because inflation had induced the households
to shift their resources into higher-yielding foreign currencies, which
prevented the erosion of the purchasing power of their assets.

There are even more dramatic changes in relative rankings of
wealth components in the 198(s: now the most prominent source of
increases in real wealth (34.3% on average) were devaluations, which
is in line with the OECD arguments. Closely second were real incomes
(34.1%), in the third place were remittances (24.7%), and in the fourth
net loans (6.9%). Remittances and real incomes were again on the top
of the list of wealth skimmers, with —32.2 and —31.2 percent contribu-
tions, respectively, while changes in net loans came in second with
—24.7 percent comtribution. Inflation-induced changes stood at —l11.9
percent of all negative changes in real wealth, thus emerging as an
important wealth-reducing factor, too. Thus, there is no doubt that
wealth effects of inflation and devaluations have been considerable in
recent years, which is even more surprising given that they enter our
model only through savings (compare, for example, the expressions for
& and nt with those for  and ).

Tables VIII and IX contain very rich data for applied policy analy-
sis, that could explain a number of earlier observations on the sources
of real wealth changes in particular years. Usually the largest part of
changes in real wealth can be traced back to changes in real wages,
remittances, and net loans, but in some years inflation, the interest
rate, and the exchange rate changes account for a substantial part of
wealth changes. This can be best appreciated by looking for the ‘100
percent (or —I100 percent) figures in columns §/+AY, and /=AY in
Tables VIIT and IX: the exchange rate changes were the only wealth-
increasing factor in 1981 and 1983, and the only wealth-decreasing
factor in 1976 and 1978, while the interest rate changes accounted for
100 percent of all negative changes in wealth in 1970, 1975, and 1977.
Note also that the efifects of inflation is relatively small, because
measures only its impact on savings. But even in this limited capacity,
we see that inflation was among the most important wealthireducing
factors in 1982 and in 1985.

How important are changes in wealth and its components in tenms
of the gross social product? The answer to this question is given in
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Tables X and XI, where calculated real wealth change {’ as a per-
centage of real GSP for the given year, and then decomposed this num-
ber into its constituent parts: wage-induced changes in wealth as a
percentage of GSP, w/GSP; remittances-induced changes in wealth as
a percentage of GSP, {/GSP, etc. (A minus sign means that the cor-
responding factor has contributed to a reduction in real wealth; the
averages however ,are taken in terms of absolute values.) From ths
Jong-run point of view (Table X), wages seem io be by far the most
important force behind real wealth changes. On average, wage-induced
changes in real wealth accounted for 2.7 percent of real GSP. On the
second place are changes in the real value of net loans (1.16 percent of
real GSP); on the third remittances (1.04 percent). They are followed
by the exchangerate-induced changes in wealth, which account for
about 0.014 percent of real GSP, and the interest-rate-induced changes
in wealth, that amounted to about 0.007 percent of GSP annually.
Changes of real wealth itself have averaged about 3.4 percent of GSP
annually. (Note that horizontal sums of averages in Tables X and

XI do not add up the average in column Y /GSP, because the aver-
ages are taken over the absolute values of a given factor’s contribu-
tion to changes in wealth.) Thus, compared with the OECD estimates,
wealth effects of devaluation are almost negligible in the long run.

On a period-by-period basis (Table XI), exchange rwrate changes
turn out to be more important, but we see that the highest value of
§/GSP (year 1983) is only 0.194 percent, which is ten times less than the
figure advanced in the OECD study. Moreover, in the 1970s and the
1980s, devaluations appear to be on the last place among the wealth-
changing factors; in particular, wealth effects of inflation in terms of
GSP on average turn out to be bigger in both periods. This is an im-
portant finding —even more so because inflation directly enters our
estimates only through foreign exchange and Dinar savings (recall
equation 32 from Section 3) — and it readily demonstrates that by
saving, Yugoslav households on average lose more from inflation than
they gain from devaluations. Note also that, comtrary to the OECD
argument, net loans are not a source of wealth gains for the house-
holds: as indicated by the negative signs in the ) /GSP column, the
real value of loan repayments has exceeded the real value of loans
received in 16 out of 24 years. Against this background, it is obvious
that one should advocate policies aimed at encouraging foreign exchange
savings, since currently they are the only source of potentially stable
purchasing power for the Yugoslav households.
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Changes in wealth as a percentage of gross social product, 1963—1986
[Specification: (2) and (4)]

Year w/GSP  {/GSP 5/GSP /GSP  A/GSP Y/GSP
1964 8.178  —0.024 0 —000113  —1.079 7.074
1965 1.175 0333 0.000529 —0.00612  —3081  —1.579
1966 4.416 0315 0 000374  —0.098 463
1967 0.725 0.231 0 0.000014 0416 1372
1968 2.961 0.521 0 0.002129 3428 6.912
1969 5.248 0.898 0 0.0005 —1.187 4959
1970 5.257 2.263 0 —0.00113 1.952 9471
1971 5.113 2294 000332  —0.00412  —1.506 5.9
1972 1.884 1.789 0 —000436  —0.869 2799
1973 0.104 1601  —000183  —0,00581 0678 2376
1974 1948  —-0517 000228  —0.00885 1216 2,642
1975 0094 —1431 0.00155  —000943  —0344  —1.687
1976 5.835 0.083 000043  —0.00073 1.053 6.97
1977 4335  —0273 000045  —0.00364  —1.581 2477
1978 2536 2.174 0.0004 —0.00387 2.995 7.701
1979 | 103 —0548 000259  —0.00967  —0674 —0.194
1980 —1712 1.610 0.0261 —0.0138 —0594 —0.683
1981 —0066  —0.432 0.0265 —0.0168 0408 —0.897
1982 0.338 0.199 0.0311 —000886  —0.078 0.4812
1983 —2409  —1.585 0.0718 —0.0109 —1342  —5216
1984 —2.837 1.489 0.0667 —0.011 15 0.206
1985 0738 —1.35 0.0435 —0.018 0039  —0626
1986 35711 —1973 0.0326 —0.0172 —0.634 0.982
|x] 2718 1.041 0.00718 1.163 3.387

0.0136
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5. CONCLUDING REMARKS

If the main message of the OECD Economic Survey of Yugoslavia
1986 /87 vas that something wurgently had to be done with private
foreign exchange accounts in order to prevent further accumulation
of iosses on the part of the National Bank of Yugoslavia, then the
main message of this paper seems to be that the same action is re-
quired in order to prevent a further drain in the domestic credit sys-
tem, and in order to stop the decline in households’ real wealth posi-
tion. We believe that the results of this paper are sufficiently indicative
of the great potential that both Dinar and foreign exchange savings
have for mobilization of financial resources in Yugoslavia. In times of
deep economic crisis, when indebtedness of the firm and the banking
sectors is assuming an increasing importance, and when the pressure
to repay the external debt is not receding, the realization that we might
have tapped a bountiful resource of both domestic and foreign exchange
finance is certainly worth exploring. So contrary to the established
practice of negative real interest rates, consumer credit ceilings, restric-
tions and insecurity in disposal of funds deposited in savings accounts,
monetary and financial policies should actively encourage the citizens
to save the maximum that they can.

There are numerous ways to achieve this goal, from the more
active exchange rate and interest rate policies, to the introduction of
agricultural mortgage loans, to the organization of financial markets
in bonds issued by the labor-managed firms. All these ideas are
present in public discussions for some time now, but it seems that the
political structures in the country still are reluctant to adopt them.
This should not be surprising given the pattern of ecoommic develop-
ment in Yugoslavia, which certainly is not alone in the developing
world in its hesitant approach to financial liberalization. In fact, finan-
cial liberalization calls precisely for the removal of quantitative
restrictions like interest rate ceilings, comprehensive reserve require-
ments, and currency overvaluation, and the reliance on interestirate
competition among the banks in intermediation between the savers
and investors, and allocation of loanable funds to socially most produc-
tive uses. These measures build up the confidence of economic agents
in the perseverance of policy makers on the path of financial reform,
and they serve to re-establish the credibility in economic system, both
domestically and abroad. Of course, economists have little say when it
comes to the choice of policy decisions, but what they can do — and
what we hope to have achieved with this paper — is to demonstrate
what the consequences of pursuing certain policies are.

In particular, it should be clear that in times of inflation the ac-
tive exchange rate policy helps households to maintain the purchasing
power of their assets, and thereby prevents the painful adjustments of
consumption to falling real incomes. If there are reasons to believe
that the active exchange rate policy might put more pressure on aggre-
gate demand in the Yugoslav market, then the best way to reduce these
pressures is to create profitable investment opportunities for the
households, so that their earnings and savings are channeled into
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productive activites of the economy, rather tham the “unproductive
consumption”, like summer residences, expensive cars, and foreign
travel. Furthermore, it was shown that the fears of aggravating the
problem of regional distribution of wealth by pursuing an active
schedule of depreciations are unfounded: in 1983, when the rate of
depreciation has reached its record high of 101 percent, the wealth-
increasing effect of devaluation has amounted only to 0.2 percent of
real GSP, and the real wealth position of households has actually
decreased in that year by more than 5 percent of GSP, On the other
hand, the potential for hedging against inflation through the banking
system is a valuable incentive for households to exercise their thrift-
iness, and thereby promote the overall growth and economic welfare.

Finally, we believe that this paper has also made a step forward in
the realm of theoretical and empirical analysis of wealth effects of
inflation and devaluations. In particular, it was shown that useful
policy recommendations in this area can be obtained only by studying
household behavior in an optimizing framewonk. We believe that the
cash-in-advance model that was built for rhis purpose is a right
direction for future research. The empirical estimates of wealth effects
given in this paper always can be improved by better data, but the
methodology used seems to be suitable for a much wider range of
applications, and we hope that such applications will significantly
improve the quality of economists’ advice to policy-makers.

Received: (1. 05. 1988
Revised: 15. 03. 1989.
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IMOVINSKI EFEKTI INFLACJIE I DEVALVACIJA U
JUGOSLAVIJI: KO DOBIJA A KO GUBI?

Dubravko MIHALIEK
Rezime

U ovom d¢lanku autor procenjuje vrednosne efekte inflacije i de-
presijacije valute u Jugoslaviji u periodu 1963—1986. godine. Povod za
ovaj rad je studija 1986/1987. OECD Economic Survey of Yugoslavia,
gde se, medu ostalim rezultatima, ukazuje na to da 10% depresijacije
dinara povedava bogatstvo domadinstava za oko 2% drustvenog bruto
proizvoda (str. 37). U svetlu ranijih radova u ovoj oblasti (Mates, 1984;
Mihaljek, 1987a), koji su generalno dali negativiu ocenu uticaja de-
valvacije, zajedno sa visokom domadom inflacijom, na finansijska sred-
stva domadinstava, znacdaj i veli¢ina ove procene OECD-a prilicno su
iznenadujudi i zasluZuju ozbiljno preispitivanje. Ovo je takode tacno
zbog znadajnih implikacija ekonomske politike koje ova vrsta rezulta-
ta od jedne vodede institucije moZe da ima u Jugoslaviji. Stanovnici
manje razvijenih republika i autonomnih pokrajina takode imaju ma-
nje deviza po glavi stanovnika. Ukoliko devalvacije predstavljaju trans-
fer finansijske imovine viasnicima deviza tada bi devizna politika mogla
da doprinese Sirenju jaza izmedu razvijenih i nerazvijenijih republika 1
autonomnih pokrajina. U isto vreme, devalvacije su neophodne radi sti-
muliasnja izvoznih grana i samim tim privrednog rasta i otplate inos-
tranog duga. Usled toga, ukoliko su rezultati studije OECD taini,
kreatori ekonomske politike se mogu naci u ozbiljnoj dilemi, uzima-
juéi u obzir izbor izmedu rasta i efikasnosti, s jedne, i odriavanja sta-
tus quo-a u regionalnoj raspodeli finansijske imovine, s druge strane.

U ovom Clanku autor pokazuje da OECD koristi takvu metodo-
I«Cfgiju koja vodi u znatna precenjivanja imovinskih efekata devalva-
€ija, i ne manje znalajna potcenjivanja imovinskih efekata inflacije.
Umesto radunovodstvenog pristupa imovinskim efektima autor pred-
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laZe proucavanje ponaSanja Stednje domadinstava u jednom modelu op-
timiziranja, isticuci da devizna Stednja igra ulogu finansijskih sredstava,
dok dinarska Stednja uglavnom sluZi za transakcije. Nakon toga, autor
procenjuje razne elasticitete Stednje u periodu 1963—1988. godine i
koristi te elasticitete u izraCunavanju efekata inflacije, devalvacija i
drugih faktora koji uticu na vrednost finansijske imovine domadin-
stava. U radu se daju rezultati imovinskih efekata devalvacije, koji
u periodu 1963—1986. godina iznose u proseku 0,014% od realnog drust-
venog bruto proizvoda, dok su 1980-tih godina, kada su bili najizraZeniji,
imovinski efekti devalvacija Cinili manje od 02% od druitvenog
bruto proizvoda, Sto je za deset puta manje od procene OECD-a. Obzi-
rom da suStina empirijskih rezultata leZi u metodologiji i koriiéenim
podacima, prvo se mora kritiCki posmatrati pozadina OECD procena.
Ovo je uradeno u drugom delu, gde se takode posmatraju rezultati dru-
ge dve studije u ovoj oblasti. U trecem delu autor opisuje model i teh-
nike procene koriScene u ovom clanku, dok u Cetvrtom delu prezentira
osnovne rezultate svoje analize. Rad se zakljuluje razmisljanjima o
implikacijama rezultata ove studije na ekonomsku politiku.



