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CURRENCYSUBSTITUTION WHEN DOMESTIC CURRENCY
IS A SOLE LEGAL MEANS OF PAYMENT

The paper presents a model of currency substitution in the economy when there is an institutional
constraint on usage onjforeign currency in every-day transactions, although the desired currency balance
could be reached via exchange, and when financial markets are barely developed. Such formulation of

the model seems to allow better understanding of currency substitution path in Ukraine.

Currency substitution refers to a situation when
foreign currency performs one or several functions
of money in a row with domestic currency [1—5].
This phenomenon is tightly connected with peo-
ple's confidence in domestic government, especially
its ability to protect the value of domestic curren-
cy versus their confidence in foreign government
and, respectively, foreign currency. For instance,
in Ukraine currency substitution has spurred since
the beginning of 90". That time domestic prices
rocketed, while legal constraints on foreign cur-
rency transaction were relaxed. Comparing with
other countries, the phenomenon of currency sub-
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stitution in Ukraine has several special features [6].
Firstly, since middle ofthe 90" domestic currency
became a sole legal means for payments on domes-
tic market, while the cash foreign exchange was
quite available. Secondly, financial markets were
poorly developed, and the access to world finan-
cial markets was limited.

The paper presents a model of currency sub-
stitution in economy that incorporates these pecu-
liarities. The presented model closely corresponds
to the model by Uribe [7], but several important
distinctions are introduced. As it was said before,
we don't allow payments in foreign currency. Next,



we redefine Uribe’s “experience in using foreign
currency” into “confidence (non-confidence) of
households in the government”. Finally, we intro-
duce subjective risk evaluation associated with
bank holdings (“confidence in banks”). We believe
that these amendments allow better analysis of sit-
vation, consequently enhancing a formulation of
economic policy directed towards reduction of
currency substitution.

Consider a perfect-foresight, small open econo-
my populated by a large number of identical infinitely
lived consumers with preferences defined over se-
quence of consumption, and liquidity services
{c,L}" 0 and described by the utility function:

Zﬁ’U(c,,m Pe =(0,1), (1)

where the pgrlod utility function U(-) is assumed
to be strictly increasing, weakly concave, and
continuously differentiable; and B is a discount
factor.

There are two markets in the economy: finan-
cial and goods markets. At the financial market, two
currencies circulate in parallel: domestic and for-
eign. Households can freely choose between cash
holdings and bank deposits in either currency.
However, only domestic currency can be used as
a means of payments. Thus, in contrast to [7], due
to institutional constraints foreign currency can-
not be used to purchase goods.

At the beginning of each period >0 govern-
ment sets an exchange rate between domestic and
foreign currency £, and guarantees a convertibili-
ty of this currency at this exchange rate. Also,
households receive endowment Y, in domestic cur-
rency.

At this point financial market opens, allowing
households to form desired balance of domestic
cash holdings M, and foreign cash holdings D,. The

acquisition of desired foreign balance is costly:
buying one unit of foreign currency (one dollar) is
associated with transactions costs W, It is further
assumed that the decision to acquire and keep for-
eign cash holding is determined by non-confidence
of households in domestic governmentk,(g,),
which in turn is the function of domestic curren-
cy devaluation. Thus, D, = D,(u,, &,) , and it is assu-
med that D'(1,) <0 and D'(k,)> 0. In other words,
higher expenditures associated with exchange
(transaction costs) will cause decrease in demand
for foreign cash, while higher non-confidence in
the government actions will increase an attractive-
ness of foreign cash holdings. Moreover, domes-
tic cash holdings M, are also a function of % (g,),
and M/(k,)<O0.

In addition, households can make or withdraw
foreign currency deposits in commercial banks 5,
that pay an interest rate »* > 0 in period ¢ + 1. Al-
ternatively, they can choose domestic currency de-
posits H, with » > 0 in period ¢ + 1. There is a risk
associated with holding money in domestic bank-
ing system due to its poor development and, con-
sequently, instability. We introduce variable x, (s,)
to measure the households’ confidence in banking
system. Thus, both deposits in foreign and domes-
t1c currencies are function ofk:B, (K )>0 and
H (x,)>0. Both demand for dep051ts in domestic
and foreign currency depends on non- confldence
in government, but with dlfferent signs: I, (k )<0
while B, (k )>0. Also B (1,)<0.

The summary of functional relations of four
types of financial assets (domestic cash, foreign
cash, domestic-currency denominated deposits,
and foreign currency denominated deposits) with
respect to institutional variables (transaction costs,
non-confidence in the government, and confidence
in banks) is presented in Table 1.

Table 1. Summary of functional relations of financial assets

Types of assets 1, k(g) K, (s,)

Domestic currency cash holdings | M, =M (k) - Mk)<0 -

Foreign currency cash holdings D, =D, k) D'(u,) <0 - D'(k)>0 1
Domestic currency bank deposits | H, = H,(k,,k,) - H/(k)<0 H/(k)>0

Foreign currency bank deposits B, =B,(k,, K, /1) B,'(u,) <0 B,'(k,) >0 B,'(K,) >0

No goods are traded at financial market. House-
holds enter this market with received endowment
Y, and wealth remained from the previous period
W, Let’s express all domestic currency variables

in dollar terms:
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il
=0



cial market could be presented as follows:
b+h+m +d <w +y,.

(2)

After financial market is closed, goods market
opens allowing households to purchase desired
amount of goods ¢, Since domestic currency is the
sole legal means of payment in the economy, house-
holds are subject to cash-in-advance constrain of
the form:

m_

l1+¢g,,

c,. (3)

The households’ wealth at the beginning of
period ¢ + 1 is given by:
ml

W, =Q+r*)b +(1+r)h +
1+¢

(4)

+d, —-c,
t+1

where €,,, =(E,,,—E,)/E, denotes the devalua-
tion rate in the period ¢ + 1. To ensure a positive
nominal interest rate, is assumed to satisfy the in-
equalities (1+€,, )(1+#)>1 and(1+¢,,)A+7*)>1
for all £>0. Combining (2) and (4) yields the fol-
lowing expression:

W, S(l+r*)(w, +y,)+(r—r*)h, +

1-(1+r*)(1+¢,,,)
(1+e,+1)

Also households are assumed to be subject to
the borrowing constraints that prevent them from
engaging into Ponzi games:

(5)

+

. ¥
m,—r*d —c,.

lim—— >0
=0 (1+7)

(6)

Thus, households behave in such a way so that
to maximize (1) subject to (3), (5) and (6) taking w,
and {EH,,y,,u,,k,, K.]._, as given and choosing

ct’mv’dz’bwhz’ 1'Vr+1 -

There are two confidence variables in the mod-
el, namely non-confidence in the government and
confidence in banks. The first variable allows ex-
plaining the choice between domestic cash and
foreign cash, while the latter allows explaining the
choice between foreign currencies at home (“un-
der mattress™) and in banks. For the non-confidence
in the government, we suggest the following laws
of motion:

k =(1=8)k +F(g), (7

where §, € (0; 1] refers to forgetfulness effect (depre-
ciation), and F, () satisfies the following conditions:
F :R— R is continuously differentiable, strictly in-
creasing, and strictly concave, with F(0)=0.

The assumption of strictly increasing function

F,(-) means that households are persistently sensi-
ble to changes in exchange rate, and any devalua-
tion of the currency they perceive as negative sig-
nal, consequently increasing overall non-confidence
in the government. This is a quite strong assump-
tion, since any change in the level of exchange rate
even if it happened after a long period of stability
will cause immediate negative reaction and fall in
confidence. Assumption F,(0)=0 together with
the presence of forgetfulness effect creates the
conditions when non-confidence in the government
gradually declines in the situation of stability. The
speed of decline depends on the level of §,.

Figure 1 presents the phase diagram of non-
confidence in the government for two states of
devaluation: €4 and €;, where €, < €y. As can be
seen, in either case there are two steady states. The
first unstable steady state is at zero level. If we leave
this point, we converge to stable steady state at the
level of /) (low devaluation) or f; (high devaluation)
disregarding whether we start at the level above or
below f. If devaluation is increasing, we shift from
one steady state to other, for instance from f| to f5
for f1 < f,. Thus, there is a sequence of steady states
in the economy conditioned on the level of devalu-
ation. Actually, it is likely that households have
some devaluation ranks (or frames), and the shift
from one steady state to another occurs that de-
valuation breaks a threshold.
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Fig. 1. Phase diagram of non-confidence
in the government

For confidence in banks the law of motion is
the following:

(8)

where s, is an indicator of banks’ credibility, and
8, € (0;1] refers to forgetfulness effect (deprecia-
tion). The function F,(-) satisfies the following con-
ditions: F,:R— R" is continuously differentiable,
strictly increasing, and strictly concave, with
E,(0)=0,1. e. it is quite close to the previous case.

k, =(1-8,)k,_, + F,(s),



However, opposite to it, strictly increasing indicates
the persistent growth in confidence with any sign
of improvement of the banking system. Same pha-
se diagram as Figure 1 can be applied to the confi-
dence in banks. The only difference is that the
growth of banks stability will be mirrored in growth
of banks confidence.

Assuming no correlation between non-confi-
dence in government and confidence in banks and
constant value of households’ portfolio within each
period the following scenarios of currency choice
exist (Table 2). All the scenarios allow convergence
to stable steady states. In the case of high bank
confidence and high non-confidence in government
(scenario I), households will tend to use foreign
currency in banks and in cash and will try to mini-
mize the usage of domestic currency. If bank con-
fidence is also low (scenario III), households will
tend to keep all wealth in foreign cash. Alternatively,
under low bank confidence and low non-confidence
in the government households (scenario 1V) may
almost completely shift to domestic cash. Finally,
in the case of high bank confidence and low infla-
tion (scenario 1I), people will tend to use domestic
currency both in form of cash and bank deposits,
while the situation with bank deposits in foreign
currency is twofold. On the one hand, higher bank
confidence increase the attractiveness of this form
of financial assets. On the other, non-confidence
in the government is low, thus holding of foreign
currency is perceived as more costly assuming
existence of transaction costs on its exchange.
Thus, the sign remains ambiguous.
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