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Ezxchange rate fluctuations in a small open economy are closely related to political
trust. Various political announcements exert significant influence on the exchange
rate by affecting the expectations of economic actors. Due to information technology
and social networks, these statements spread quicker and gain more publicity than
ever before. In this paper, we present a dynamic model with adaptive expectations
to describe the short and long-run effects of political announcements on the exchange
rate. We found that relevant announcements cause significant fluctuations in the
short-run but do not affect the long-term equilibrium exchange rate. Our results are
also supported by case-studies from Hungary.
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1 Overview

The classic literature concerning the relationship between political and economic expec-
tations dates back to the middle of the past century (Mundell, 1963; Mussa, 1976; Samuelson,
1964). In particular, there are studies describing how political announcements affect differ-
ent socioeconomic indicators. Frenkel (1982) argued that news — as information about the
political, social, and economic events in a country — are key factors in the determination of
the currency exchange rate. Cosset & de la Rianderie (1985) examined the effects of news
from the Wall Street Journal that involved information on political risks. They reported a
significant influence on the investors and found that exchange rate dynamics were strongly
related to the announcements. Moreover, this relation is more expressed in the case of bad
news. That is, the given currency depreciates more after negative events than it appreciates
following the release of positive statements. Political news also affects the forward bias and
partially explain why short-term exchange rates differ from predictions based on interest
rate parity models (Bachman, 1992). Similarly, Blomberg & Hess (1997) showed that in-
troducing political variables to exchange rate models improves forecasting significantly in
comparison to the random walk models. A very recent empirical study by Sohu et al. (2019)
concluded that the perception of corruption was related to the depreciation of the currencies
of India and Pakistan.
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Kaiser (1997) investigated the impact of news on social expectations as Germany was
joining the European Monetary Union. He concluded that in case of negative news people
found it less likely that the country will be a member by the deadline set and pointed out
that expectations are very sensitive in terms of political news and events. In accordance,
Niederhoffer (1971) found a significant effect of world events on stock market prices. Based
on the analysis of New York Times headlines, he also argues that markets tend to overreact
bad news and random walk models might be improved by counting for the effects of an-
nouncements on expectations. The linkage also works the other way; as Hetherington (1998)
showed, political confidence is highly dependent on economic variables and other measures
of government effectiveness.

Besides other fundamental economic determinants, the demand and supply of a given
currency —and so the equilibrium exchange rate— is affected by the expectations of both
domestic and foreign investors. In turn, their expectations are largely dependent on news
and political statements since they carry essential information on the economic outlook of
the possible investment targets. In this paper, we distinguish between positive and negative
announcements in terms of how they affect the expectations. The positive news is assumed
to foster expectations concerning the appreciation of the currency (a lower exchange rate)
while negative news acts the opposite way and drive expectations towards depreciation (a
higher exchange rate).

In the following section, we develop a theoretical model to show how exogenous political
announcements affect expectations and the equilibrium exchange rate on different time
horizons. We would like to provide a better insight into the relation of foreign exchange
market dynamics and political statements that do not include new information on economic
fundamentals. To achieve that, we strongly rely on an earlier model published by Dornbusch
(1976). However, we will implement discrete variables to control better for periodically
published economic indicators, and we also change the concept of expectations from rational
to adaptive to resemble a learning process. The original model describes how monetary
policy affects exchange rates and concludes that expansion causes the currency to depreciate.
Moreover, Dornbusch showed that an initial overshooting on the exchange rate arises due
to the slower adjustment speed of the commodity markets. In this paper, we adopt his
framework to investigate the overshooting and the long-run equilibrium after positive and
negative political announcements.

In the following two sections, we develop the model and analyze the stability of the
steady-state solution, respectively. In Sections 4 and 5, we introduce political announce-
ments first as exogenous and later as endogenous variables. Section 6 contains two short but
illustrative case studies from Hungary, while Section 7 summarizes the conclusions derived
from the model. For the convenience of the reader, we only discuss the model parameters
shortly in the text, but we provide a summary of them in the Appendix.

2 Model

Consider a small open economy with perfect capital mobility and exogenous import
prices. We focus on the exchange rate (E), the expected exchange rate (F°*P) and the
domestic price level (P) as endogenous variables of the model. All other parameters, such
as the national income (Y'), the money supply (M), and the global interest rate (R*) are
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exogenous and assumed to grow with a constant rate in each period.

Ry = (1 +\If) 1 \IIE(—I,l) (1)
M, = (1 +T) My_1, Te(-1,1) 2)
Y, = (1 +H) Yy, He(-1,1) (3)

By setting the value of parameters ¥, T, and H, the model might be configured for
different international and country-specific conditions. In particular, a negative parameter
resembles a decreasing trend in the related exogenous variable, positive parameters capture
an increasing trend, whereas zero values represent a stable environment. For mathematical
convenience and in accordance with the original model, we transform these equations to
their logarithmic form:

reo= ¢ +rig, e =In(l +7) (4)
me = 17 +me_q, T = In(l +7) (5)
y = O +y—1, ¢ = In(l +H) (6)

The domestic interest rate is assumed to be dependent on the global rate and a special
factor that describes the appreciation or the depreciation of the currency:

re = T +ay (7)

where x; is defined as:

zy = ef"" —e (8)

That is, the domestic interest rate is determined not just by the exchange rate of the
previous period but also the expectations on its value in the current period. To introduce
the learning process with adaptive expectations we define the expected exchange rate as:

e’ =B +(1 —Bler, Be(01) 9)

The parameter 5 defines the learning process and describes how economic actors refine
their expectations over the time. Considering the money market, we assume a Cagan-type
demand function expressed in a logarithmic formula:

= Y¥eap) ™ (10)

—Are +oyr = my — pe, A€ (0,1) (11)

For simplicity, we suppose that the nominal supply of money is constant over time. As
for the goods market, we implement discrete variables into the original concept of Dornbusch
to describe domestic prices. The dynamics of the domestic price level are defined as:

Apr = pr —pro1 = mu +0(em1 —pio1) +
(v = Dyt-1 —or—1]

(12)

where 7 represents the speed of adjustment, u is a shift parameter, § controls for the effects of
the difference between the price level and the exchange rate, v is a multiplicative parameter
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for the domestic income, and o describes the effects of changes in the global interest rate.
Thus, the dynamics are determined by the exchange rate, the domestic interest rate, the
nominal income, and the price level of the previous period. A decrease in the prices drives
higher demand just as an increase in the national income or a decrease in the domestic
interest rate. Since the money market is defined in a Keynesian tradition, the domestic
interest rate has to fulfil the equilibrium criteria in every period. It follows, that:

— A1 F QY1 = My — Pr—1 (13)

After minor transformations we obtain:

-1 1
Tl = ~ me—1 + Xpt—l Jr% Yt—1 (14)

By reordering and substituting (14) into (12) we have

Dt = (1 -7 — g)]%71 +mé ey +
A (15)
( -1 - f) + gm + U
0 b\ Yt—1 N -1

to describe the current price level. Please note that our concept of the exchange rate differs
from the original Dornbusch model as we assume a flexible foreign exchange market where
the equilibrium exchange rate is determined by the international demand and supply. The
exchange rate dynamics are given by:

Aeq = er —ery = uw(DP — D), pe(0,1) (16)

where DP and D stand for the demand and the supply of the foreign currency, respectively,
which are closely related to foreign trade. The demand is driven by imports whereas the
supply is driven by exports. Therefore, we define the demand function according to the
exchange rate and the domestic income, while supply is determined by the exchange rate
and the foreign income:

DtD = flee,yr) = —rer +Cuye (17)
DY = gley*) = wey +&y* (18)

where k, (, w, and £ are positive parameters. By substituting these functions into equation
(16) we obtain:

Aep = e —em1 = p(—rey +(yr —wep —EYT) (19)
The equation governing the exchange rate follows directly after a rearrangement:

¢ = ———— [y —&y'] +

1 + p(k +w) ) et (20)

1 +puk+w

Thus, the current spot exchange rate depends on the domestic income, on the foreign income,
and on the exchange rate of previous period. For simplicity, we assume that the foreign
income is constant over time. Our model might be summarized with the following equations:
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(i) The domestic interest rate:
e = 1) + @y (21)

(ii) The rate of appreciation or depreciation:
Ty = ef P —ep (22)

(iii) The equation for adaptive expectations:
e = Belli +(1 —Blen (23)

(iv) The exchange rate dynamics:

H *
6 = ———— - Y - 24
t 1+,U/(I€+QJ) [Cyt fy} 1+,LL(H+LU) t—1 ( )
(v) The price level dynamics:
o
Py = (1 —m — X)Ptfl + 7o er—1 +
R IR R
Y b\ Yt—1 )\mt,1 ™
(vi) The money market equilibrium:
—Are + oy = my —py (26)

The model might be expressed in a matrix-form as well. Using equations (21-26), the
intertemporal interdependence among the endogenous variables is described by the following
system of difference equations:

e B (1-p) 0 e
e | =10 T 0 et |+
Pt 0 M5 1 —7d— % t—1 (27)
0
T S +9) — &y

Y =1 =%)y1 +§mu1 +mu

In the next section, we present the equilibrium solution of the system, where the endoge-
nous variables are constant over time, and the model is in a steady-state.

3 Solution and Stability

Formally, the model is in a steady-state equilibrium if

exp exp
€t €1
= = |€t—-1 (28)
Y43 t—1
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Following the general solution mechanism for difference equations by Galor (2004), from
equation (27) we have
E=[-A"B (29)

where vector £ denotes the equilibrium of the system, and

g (1-5) 0
A= 0 oy 0 (30)
0 16 1 —m—-%

0
B=| 14ty Ky +7) =&yl (31)
(’Y -1 - %) Y1 + Sme—1 +7u
Therefore,
[Clye—1 +9) —€y"]
W)
£= R (32

C(yi—1 +9) —€&y*|md + [(’7 -1

(rtw)(md +¢) - %) Yi—1 + %mtq + 7ru] (

1
wé Jr%)

From (32), it follows that the actual and the expected exchange rates are equal in the long
run since both of them are determined by processes on the foreign exchange market. More
precisely, the equilibrium exchange rate reflects how domestic and foreign incomes drive
international trade, and thus, the demand and supply of foreign currencies. The expected
exchange rate converges to the long-run equilibrium as adaptive expectations are built into
the model and economic actors undergo the learning process. Please note that expectations
do not affect the long-term equilibrium and that parameter S only governs the speed of
adjustment.

Besides incomes and interest rate parameters (o, ), the equilibrium price level also
depends on the adjustment speed of the goods market (7). Thus, the equilibrium arises as
an interaction between all the discussed markets. However, in this paper, we keep our focus
on the exchange rate. The steady-state may be calculated by any initial values, but it is
only stable if

det|lI — Al #0 and |1, <1|for ¢ = 1,2, ..., n (33)

where 7; denotes the eigenvalues of the coefficient matrix (Galor, 2005). In our case this
translates to

det|lI — Al = (1-8) p(k+w) (7r5 +2 !

)\) 1 4+ p(k+w) (34)

Let us have a closer look at the expressions in (34) to verify the stability criteria. First,
(1 — ) equals zero only if 8 = 1. That is, economic actors would expect the same exchange
rate as they did in the previous period, which is ruled out by the condition on the learning
process in (9). Also, p does not equal zero by definition in (16). Second, (k+w) = 0 only if
Kk = —w, which is nonsense as it implies that the exchange rate would drive foreign exchange
demand and supply to the same direction, and it is also ruled out by the conditions in (17)
and (18). Third, since 7, §, o, and X are all positive, the expression in the third bracket is
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positive as well. Moreover, fourth, the last expression is also positive as all the parameters
in the denominator are positive. Thus, the determinant fulfils the stability criteria without
any further restrictions on the parameters.

To verify the second condition in (33), the coefficient matrix and its characteristic poly-
nomial have to be calculated:

B—7 (1-5) 0
det|A —7l|=det | 0  ymrey — 7 0 (35)
0 1) 1 —m6—-%—7
1 o

The eigenvalues are the roots of the characteristic polynomial:

no=p (37)

1
T — 71 —‘,—M(K—i—w) (38)
73:1—7T6—§ (39)

The first eigenvalue meets the stability criteria by definition in (9). The second eigenvalue
is also smaller than 1 because the value of the denominator is always bigger than 1. The
third one meets the criteria as well since all the parameters are positive and smaller than 1.
Consequently, the steady-state described in (32) is stable. In case of any exogenous shock,
disturbances are temporary, and the system eventually moves back to the equilibrium. For
any known vector of initial conditions, the expected and the actual exchange rate might be
calculated for all periods. Let us have the initial conditions as

exp
0

Go = | eo (40)
bo

At any period, the vector of the expected exchange rate, the actual exchange rate, and
the domestic price level is expressed as

g (1-5) 0
an 1
G = |0 s 0
0 o 1 —m—-%
exp M
0 n(r+w
[Cye—1 +9) —&y~]
- [C(ye1 +9) —€y*]mo uletw) (41)
Yt—1 —Sy ™ _ _$ o 1
Po (K+w)(7‘r5 +%) + [("Y 1 )\)yt—l + )\mt_l +7T7.L] (7\'5 +%)
[Clye—1 +9) —€y~]
s ey
Yt—1 —SY
" s +0) —exims A \
Y1 —Sy Im N a
(K-‘rw)(ﬂ'5 +%) + I:(’Y 1 )\)yt—l + )\mt—l +7Tu] (71'5 +%)
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The time-dependent component of (41) determines the dynamics of the system; that
is, the characteristics of convergence are set by the parameters in the first bracket. As an
equivalent of the stability criteria in equation (33), under any given initial conditions the
model converges to the long-term equilibrium since

g (1-p) 0

. 1 _

Jim 10 e 0 =0 (42)
0 o 1 —md—-%

Main conclusions from our model are summarized as: (i) the long-term equilibrium
exchange rate is independent of the expectations, (i) the learning process is perfect, as in
the steady-state the expected exchange rate equals the spot market rate and (iii) exogenous
shocks only cause short-term disturbances. In the next two sections, we introduce political
statements as external shocks, and then we integrate them into the learning process to
investigate their impact on the exchange rate.

4 Exogenous Announcements

As discussed in the first section, political statements affect the exchange rate by altering
the expectations of the economic actors. We associate negative news with lower political
trust that distracts investors from the assets of the given country and causes the deprecia-
tion of its currency. Moreover, the effects are more potent as news spread quicker and gain
more publicity than ever before. Bond et al. (2012) found that messages on social networks
affect online behavior patterns and change the opinion of the agents about specific topics.
Bollen et al. (2011) investigated the impact of individual, political, and economic events
on actors using data from their Twitter accounts. They reported a significant correlation
between these events and various measures of social mood. Furthermore, the mood spreads
through the networks and influences the actions of individuals who are not directly affected
by the event’s itself (Gil de Zudiga et al., 2012). In our model, we implement news as polit-
ical statements sorted in three categories: (i) in case of a neutral statement, the expected
exchange rate is described by equation (9), (i7) negative statements shift expectations to-
wards depreciation, and (i) positive statements shift expectations towards appreciation.
The news is exogenous as they are not involved in the learning process.

Consider the non-logarithmic formula for equation (9):

Ete:cp Eteac;i S
= — 4
Ei 1 (Etl > (43)

where In(S) = 8. To adopt political statements, we introduce a multiplier factor:

Etewq ) S
- J 44
(3= (a4)
where J represents the weight or the potential of the statement as a random variable. The
expected value is J = 1, where In(J) = 0. That is, the expectations and decisions of
economic actors are not affected by the news. If J < 1 than In(J) < 0 and expectations

shift towards appreciation. This translates as good news. If J > 1 than in(J) > 0 and
expectations shift towards depreciation. This case corresponds with bad news. The modified

exrp
Et
Ei
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logarithmic expression for the expected exchange rate at period t is

e = BT+ (L—Blers + p, where p=In(J). (45)

Except for equation (23), the basic model described in (21-26) is unchanged. After the
implementation of political statements, the matrix-form is as follows:

eser B (1-8) 0 e
e; | =10 m 0 e—1| +
Pt 0 o 1 —m—% i1 (46)
p
m [C(ye—1 +9) — &y
(v =1 = %) ye—1 + M1 +7u
For the steady-state, we have:
ﬁ + [C(ytfﬁ(:filfﬁy*]
£= [C(ye—1 +9) —€y*]md [C(ytt(:fl)igy | 1 “n
(;Jrlw)(ﬂ'é +9) + [(’7 -1 - %) Y1+ SMmia +7W] (7 +%)

Although the long-run equilibrium exchange rate is the same as before, the expectations
are affected by the statement, and they differ from the spot market rate for any case when
J # 1. To describe the effects, consider the shift parameter

p
T (18)

By the definition of 3, the denominator is always positive. In the case of bad news, p is
positive and economic actors expect a higher exchange rate, or in other words, the depreci-
ation of the domestic currency. In the case of good news, p is negative, and actors expect
a lower exchange rate, that is, the appreciation of the currency. In accordance with the
original Dornbusch model, we have an overshooting effect on the short run. The fundamen-
tals of the long-term equilibrium remain unchanged, but non-neutral political statements
cause systematic short-term turbulences. Due to the aforementioned social channels, both
the frequency and the potential of news and statements are growing, which might cause
persistent disturbances. Please note that the amplitude of the overshoot depends on the
learning parameter; the less adaptive the economic actors are, the bigger grow the distur-
bances. However, as long as statements do not affect the output directly, the exchange rate
tends towards the original long-term equilibrium.

5 Integrated Announcements

In the previous section, political announcements were adapted as exogenous factors. Now
we integrate news into the learning process by introducing an additive factor to equation
(9). Let us denote the effects of announcements with g, defined as follows; p = 0 in case of
a neutral statement, p < 0 in case of good news, and p > 0 in case of bad news. For the
expected exchange rate, now we have
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e = e +(B+p)(er1—eh) (49)

Positive statements drive actors to assign less weight on correcting their mistakes during
the learning process, while negative statements raise awareness and foster adaptive learn-
ing. After solving the model, we found that statements do not change the original long-run
equilibrium described in equation (32). However, the stability is affected. Consider the
coefficient-matrix and the characteristic polynomial of the new system:

Btp—m 1-(6+9) 0
det|A — 71| = det 0 TRt T 0 (50)
0 1o 1 —7m6—%—7

K(r) = (B+p—7) (1)T> (1 771'57%77') (51)

The eigenvalues are

o= B+p (52)

1
T = 71 —‘,—M(ﬁ—i—w) (53)
ngl—ﬂé—% (54)

Again, the equilibrium solution is only stable if the absolute values of the eigenvalues are
less than one. Roots (53) and (54) are identical to (38) and (39) from the basic model, but
now (52) does not meet the stability criteria. The system turns unstable if the announce-
ments are very potent, that is, the absolute value p of is relatively big. In case of seriously
bad news or political distrust, a strong negative overshooting effect causes instability, while
very intense good news creates foreign exchange bubbles. Consequently, the disorder might
be persistent.

6 Cases of Hungary

On the 3rd of June 2010, the vice-president of the new Hungarian government made
a negative announcement about the national budget and referred to a possible sovereign
default. The statement reflected his political opinion, and there were no new economic
indicators or other fundamental information released. However, the exchange rate of the
Hungarian Forint against the Euro went from around 275 to almost 288 in just a couple
of days. As shown in Figure 1, after a significant negative overshoot, the exchange rate
converged back towards the equilibrium level. The outcome corresponds with the short-
term turbulence in our model.

Our other case relates to the so-called Sargentini-report. Officially accepted by the
European Parliament Committee on Civil Liberties, Justice and Home Affairs on the 25th
of June 2018, the report concluded that the fundamental values of the European Union
were violated in several aspects in Hungary. This translates to a lack of political trust on
the European level, which might distract investors from assets denominated in Hungarian
Forints. Although the main statements were published, and even discussed before, just
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Figure 1: HUF / Euro exchange rate in June 2010

by the change in its legal status, the report caused a significant negative overshoot in the
foreign exchange market. Let us point out that news on economic fundamentals was not
involved and the report was a political statement, not an economic evaluation. Still, the
exchange rate went from around 325 to 330 in the following days and then returned to its
previous level. Figure 2 shows that after reaching its peak on the 2nd of July, the exchange
rate converges back to the equilibrium.
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Figure 2: HUF / Euro exchange rate in summer 2018

In both cases, the turbulences are consistent with our model as they only affect the
exchange rate on the short-run. Bad news triggered an overshooting mechanism usually
lasting for a few days, but eventually, the system evolves towards the long-run equilibrium.
Due to adaptive learning, actors were able to correct their expectations remarkably quick.
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7 Concluding Remarks

We presented a dynamic model of a small open economy to investigate the effects of po-
litical announcements on the currency exchange rate. To develop our concept, we adopted
the Dornbusch model to discrete variables and extended the framework with adaptive ex-
pectations. After calculating the steady-state solution for the basic model, we introduced
political announcements as exogenous factors, and then we integrated them into the learning
process.

Our results show that (¢) in the long-run equilibrium the expected exchange rate equals
the spot market rate, (ii) the steady-state of the system is stable, (ii¢) political announce-
ments do not affect the equilibrium exchange rate but induce short-term disturbances, and
(iv) negative announcements cause a temporary depreciation while positive announcements
cause a temporary appreciation of the currency. The conclusions are also supported by two
short case-studies from Hungary.

Some announcements might cause persistent disorder if their effects get anticipated in
the learning process. Potent news induces such a strong overshooting that the steady-state
turns unstable and long-lasting disturbances arise. However, we consider instability as a
special case since it requires a very specific configuration of learning parameters.

Appendix

Model parameters and their descriptions

Parameter (log) Description (range)

Et (et) Exchange rate in period t
E;"P (e;™) Expected exchange rate in period t
P; (pt) Domestic price level in period t
Y: (yt) Domestic national income in period t
Y (y5) Foreign national income in period t
My (my) Domestic money supply in period t
Rt (re) Domestic interest rate in period t
R (r}) Global interest rate in period t
¥ () Change in the global interest rate ¥ € (—1,1)
T (1) Change in the domestic money supply T' € (—1,1)
H (9) Change in the domestic national income H € (—1,1)
Tt Appreciation / depreciation of the domestic currency in period t
B Learning parameter for adaptive expectations 8 € (0,1)
¢ and A\ Parameters of the Cagan-type money demand function A\ € (0,1)
T Speed of adjustment from the original Dornbusch model
u Shift parameter from the original Dornbusch model
é Difference parameter from the original Dornbusch model
o' Income multiplier from the original Dornbusch model
o Weight parameter from the original Dornbusch model
o Interest rate parameter from the original Dornbusch model
DP and Df Demand and supply of foreign currency in period t
Kk and ¢ Parameters of the demand for foreign currency
w and & Parameters of the supply of foreign currency
J (p) The “weight” or the “potential” of political announcements
p The “quality” of the announcement (negative, positive, or neutral)
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