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KOAUBAAIOTHI KYPCU 3HUKAIOTb 3 BYAULIb: BTAVIB 3ABOPOHU BAAIOTHUX
TABAO HA AMHAMIKY IT'OTIBKOBOTO BAAIOTHOTO PMHKY B YKPAIHI

On July 29, 2022, the National Bank of Ukraine prohibited the public display of exchange rate boards. This
study examines how this measure affected the dynamics of the cash foreign exchange market. The administrative
restriction introducedduring the wartime period can be interpreted as a marketdesign intervention thatreduces
the salience and visibility of exchange rate information and potentially leads to changes in attention-driven
demand. In particular, it can weaken salience bias, attention bias, herding behavior, and break the depreciation
feedback loop that occurs when individuals observe an increasing exchange rate and rush to buy U.S. dollars
further boosting the UAH/USD rate.

Using daily data for 2022 on central bank interventions in the FX market, global indicators (the VIX volatility
index and Brent oil prices) as well as an attention indicator such as Google trends searches for "exchange rate”,
we estimate the effect of the ban on the exchange rate return. The model employed is an exponential GARCH
framework that consists of mean and variance equations allowing for volatility clustering and asymmetric
reactions to external shocks. To address the problem of data irregularities and outliers, several pulse dummy
variables are introduced. The effectofthe board ban is splitinto two parts: the effect on the dayof the Resolution
adoption and the effect on the subsequent three business days.

Thefindings indicate a positive correlation between the board ban and exchange rate return on July 29, which
can be explained by the fact that the Resolution was published after the trading day closed so that changes
largely did nottake effectthatday. Nevertheless, subsequent estimates for August 1-3 showthatthe ban resulted
in an average daily appreciation of 1.8%, which accumulated over this four-day period to a totalreturn of -3.7%.
These results suggest that behavioral, attention-driven policy measures such as the FX board ban may have a
real impact on fundamental variables and be an effective tool for monetary policy regulations.

Among other variables, a statistically significant effect on exchange rate return is documented for its lagged
values andfor the VIX volatilityindex. Netinterventions and the Google trends indicator were either insignificant
or only marginally significant in one of the specifications. Finally, exchange rate volatility appears to be highly
persistent, reacting to shocks through the magnitude effect but asymmetry is not confirmed. The heavy tails of
the underlying Student-t distribution signal the presence of extremely large shocks, which is expected under
wartime conditions.

Y crarti npoBOANTBLCS aHanNi3 BrMBY 3a00OPOHN Ha NyoOniYHe Po3MileHHs iHpopmauii npo o6miHHWMII Kypc,
3anpoBagxeHoi HayioHanbHuM 6aHKoM Ykpaium 29 nunHs 2022 poKy, Ha AMHaMIKy roTiBKOBOro po3apioHoro
0b6MiHHOro kypcy. Lieri agmidicTpaTtnBHmii 3axig nig 4ac BOEHHOIO 4acy MOXHa iHTeprpeTyBaTu ik BTPy4YaHHS B
POOOTY BasIIOTHOIMO PUHKY, LLLO 3MEHLUYE 3Ha4YYLYiCTb Ta BUAUMICTb iHpopmaLii npo o6MiHHWI KypC i TOTeHUilHO
npu3BOAUTL [0 3MiH Y MONUTI, 3yMOBJIEHOMY yBaroio. 30Kpema, Lje MO)xe 3MEeHLUNTU NOBEeAiHKOBI yrepeaxeH-
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NROROMILERSANRNANROA
HS1, NOB 's13aHi 3i 3Ha4YyLYiCTIO Ta yBarolo, ctagHy noBeAiHKy Ta po3ipsaTv neT/iio AeBasibBaLliliHoro 3B0POTHOIro
3B'3KY, IKa BUHWKAE , KOJN Qi3n4Hi 0cobu crocrTepiratoTs 3pOCTaHHss 0OOMIHHOIO KypCy Ta NocrniLaloTb KyrnyBa-
T gonapu CLUA, Lo uie GinbLue 3HWXYE KyPC IPUBHI.

BukopucToByroYm WoaeHHi gaHi3a 2022 pik npo iHTepBeHUii LeHTPanbHOro 6aHKy Ha BasiloTHOMY PUHKY, IJ10-
6anbHi noka3HUkU (iHaekc BonarnnbHocTi VIX Ta uinn Ha HagTy Brent), a Takoxx Takuii iHQUKaTop yBaru, sik no-
LIyKoBi 3annUTn "ooMmiHHWIA Kypc ™y T'yrn TpeHaax, My OLiHIOEMO BB 3a60POHN Ha AOXiAHICTE OOMIHHOIO Kyp-
cy. BukopuctaHa ekOHOMeTpu4iHa MOAeJb € eKCrioHeHLUianbHoto moaesunio GARCH, sika cknagaeTbcs 3 piBHSIHb
cepeaHboro 3Ha4yeHHs1 Ta Aucnepcii, Lo A03BOJISIOTh BPaxyBaTy kyiacTepu3auyilo Bos1aTuibHOCTi Ta acuMmeT-
PUYHI peakuii Ha 30BHILUHI Lokn. [1s BUpiLLeHHs npo6ieMu 3 AaHUMM, 30KpeMa HassBHOCTI BUKUAiB, BBe4eHO
AeKinbka imnysibCHUX PiKTMBHNX 3MiHHUX. BrisinB 3a60poHy TabJ10 Po3AiNaeTbCs Ha ABi HaCTUHN: ePeKTy AeHb
npuiiHaTTsa [ocTaHOBY Ta e PeKT NPOTIroM HaCTYMHUX TPbOX POOOYNX JHIB.

Pe3ynbrat gocnigXxeHHs1 BKa3yIOTb Ha MO3UTUBHY KOPeJISaLilo Mk 3a60pPOHOI0 BasloTHUX Tabs10 Ta 4OXiQHiI-
CTI0 OOMIHHOIO KypCy 29 JINMHS, L0 MOXXHA NOSICHUTH TUM, Lo lMocTaHoBa 6yna ony6siikoBaHa Nicsisi 3aKpUTTs
TOProBoOro AHs, TOMy 3MiHU 34€06i/bLIOoro we He Haby/in YNHHOCTI. TUM He MeHLL, HAaCTyrHi ouyiHkn 3a 1—3 cep-
NHS NOKa3YIoTh, L0 3a00poHa npu3Bsena [4o cepenHbon060B80i peBanbBayii Ha 1,8%, sika akymyntoBanacs 3a
e YoTupuaeHHui nepioa y 3arasibHy BoxigHicte 3,7 %. i peaynbraTy ceig4ars npo 1e, Lo rnose [iHKOBi, Opi-
E€HTOBaHIi Ha yBary nonitTn4Hi 3axoa[u, Takisik 3a6opoHa BantoTHUX Tab/10, MOXYTb MaTu peasibHUI BNINBHA PyH-
AaMeHTasbHi 3MiHHI Ta 6yTn e peKTUBHUM iHCTPYMEHTOM perysiloBaHHs MOHEeTapPHOI NOJIITUKN.

Cepen iHLLIMX 3MIHHNX, CTATUCTUYHO 3HaYYLLNI BIJINB Ha [OXiAHICTb OOMIHHOIo KypcCy 3a40KYyMEHTOBaHO 4151
¥ioro narosux 3Ha4eHb Ta 4ns iHaekcy BonatunbHocTi VIX. YucTi inTepBeHUii Ta ingmukarop INyrn TpeHgiB 6ynn
abo He3HavyLwnmm, abo smwie cabo 3HavyLMMn B OAHIN 3i cneundgikayivi. HacamkiteLb, BONIaTUNbHICTb 06-
MiHHOIo Kypcy BusiBUiacs gy>e CTilikolo, pearyo4yv Ha LLOKN Yyepe3 eqpeKT Besin4YnHn, asne 6e3 nigreepaxeHoi
acumerpii. ToBcti xBOCTN 6a30BOIO t po3noginy CTbiogeHTa CUrHani3yroTsb NMPo HasiBHICTb HaA3BNUYaHO BeJInN-

KNX LLIOKIB, LLO € O4YiKyBaHUM Y BOEHHUX YMOBaX.

Key words: exchange rate, board ban, central banking, regulatory intervention, attention shocks, EGARCH

model; volatility clustering.

KarowoBi cnoBa: 0bminHul Kypc, 3a60poHa mabio, UeHMpPanbHul 6aHK, peayaamopHe BmpyyarHs, iHGhoOpMauyiHI

woku, modenv EGARCH, knacmepu3zauis BosamuasHocmi,

PROBLEM STATEMENT

The ban on publicly displayed exchange rate boards
can be interpreted not only as an administrative measure
but also as an important element of the behavioral
mechanism through which financial agents form their
expectations. In traditional finance, financial market
players are assumed to process information rationally,
maximize their individual utility, and are risk-averse.
However, behavioral finance suggests that, especially in
turbulent times, people may behave irrationally, be loss-
averse, rely on simple rules (heuristics), and exhibit
different forms of biases and herding behavior. A similar
situation happened with Russia's full-scale aggression,
which had a devastating impact on all aspects of Ukrainian
social and economic life, including a radical change in the
functioning of financial markets.

The National Bank of Ukraine (NBU) has been building
institutional mechanisms for full-fledged inflation targeting
since 2015. It shifted from a "fixed exchange rate" anchor
to a "price stability” anchor. However, as the Russian
Federation built up military capacity near Ukrainian borders
inlate 2021 and early 2022, the NBU had to intervene more
actively to stabilize the foreign exchange market. On
February 24, 2022, immediate measures were implemented
to mitigate potential panic caused by the invasion: the
exchange rate was fixed, cash foreign currency could be

sold by the public, while purchases were temporarily
forbidden. These restrictions were gradually relaxed over
the next few months; however, the depreciation pressure
on hryvnia periodically re-emerged. Such a situation
occurred at the end of July of 2022 when the local currency
depreciated by 0.7—2.7% per day for 6 consecutive days.
In order to stop or even reverse this trend, the central bank
adopted on July 29 Resolution No. 165 of the Board of the
NBU that regulated two things for non-banking cash
currency exchange offices. First, it became prohibited to
display exchange rates on boards inside and outside
buildings, except at cashier desks in the form of printed
notices. Second, it became mandatory to record video of
all transaction operations, including the issuance of
receipts from cash registers. Even though two key requi-
rements were introduced, the former became effective
from the date of Resolution publication, while for the latter
currency exchange offices were given 5 calendar days to
organize video recording [1]. Therefore, we assume that
the initial impact of the Resolution was primarily
transmitted through the ban on exchange rate boards,
although we admit that expectations related to video
recording requirements may still have played arole. From
a psychological perspective, the board ban also had a
strong societal impact, including the generation of
numerous memes.
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Similar exchange rate board prohibitions are relatively
rare in the world. One example is the ban introduced in the
Russian Federation in 2019. Formally, the Bank of Russia
justified the restriction as a consumer-protection measure
aimed at suppressing illegal street exchange points. In
practice, it also fit into a broader pattern of tightening
administrative control in a state that had already been
waging aggression against Ukraine since 2014.

Behavioral finance suggests that such outdoor
electronic boards may amplify individuals' cognitive and
emotional biases, including salience bias, availability
bias, and herding behavior, which can intensify the
demand for foreign currency and lead to a continuous
depreciation loop. In response to this challenge, the NBU
introduced the FX board ban; however, it is not clear
what its impact was, whether this behavioral feedback
mechanism was weakened or whether individuals simply
shifted to other sources of information. Understanding
this relationship constitutes an important empirical
question for both monetary policy and behavioral
finance.

LITERATURE REVIEW

There are multiple articles that analyzed different types
of interventions on the foreign exchange market. We
mostly focus on research that is based on advanced
methodological approaches (e.g., from the GARCH family)
and that considers both macro and micro events as well as
traditional and behavioral channels.

One of the first papers that studied the impact of
events on daily exchange rate volatility is Dominguez
(1998). The interventions of the U.S., German, and
Japanese central banks had a statistically significant
impact on the volatility irrespective of whether they were
expected or not. However, the more ambiguous the central
bank action was, the more volatility increased. The author
employed GARCH (1, 1) model with event dummies present
both in the mean and volatility equations [2]. Alternative
methodological approaches may include a non-parametric
sign test for changes in the exchange rate mean and
matched-sample tests that capture the impact of central
bank interventions on the foreign exchange market (Fatum
and Hutchison, 2006). Focusing on the JPY /USD exchange
rate, the Bank of Japan (BoJ) and the Federal Reserve (Fed)
conducted buy or sell operations that created event
windows lasting multiple days leading to successful or
unsuccessful interventions. The authors classify an
intervention as successful when exchange rate changes
coincide with the central bank intention (e.g., BoJ purchase
of yen increases its value), or when it helps to smooth
fluctuations, or support/reverse the trend. The results
show that interventions systematically affect the exchange
rate in the short term regardless of whether they are
announced, rumored, or secret [3].

In terms of high-frequency data, Andersen et al. (2003)
modeled 5-minute spot exchange rates by testing the
effect of more granular macroeconomic announcements
on return and volatility. Namely, the surprise variables
(defined as the difference between standardized actual and
expected indicators) had an asymmetric effect on the
dependent variables. Interestingly, negative news caused
more pronounced shifts in the exchange rate than positive

news [4]. At a high level, it was explained by the obser-
vation that in "good times", when markets are growing,
negative news leads to a much larger reaction (Conrad et
al., 2002) [5]. Two hypotheses underpin this fact: one is
based on behavioral finance concepts and the other is
based on the rational-expectations framework of
traditional finance. The former assumes that firm earnings
follow a random-walk process (Barberis et al., 1998) [6].
In contrast, investors believe that either a mean-reversion
or a trending mechanism is present. Conservatism bias
drives a mean-reversion regime when reaction to the news
is smaller than necessary since the quote will likely return
to the previous value. Representativeness bias supports
a trending regime when several consecutive positive
changes in the market are used as a prediction of future
increases. Investors may update their beliefs thinking that
earnings are generated by one regime or the other through
a Markov chain process; however, regime switches are
infrequent. Such a framework allows to model both over—
and underreaction of the market to the news. In particular,
consistent positive earnings create a biased positive
forecast which, when confronted with the negative news,
leads to a large negative surprise and a strong market
reaction. One of the drawbacks of this explanation is the
fact that itis grounded in stock market analysis rather than
exchange rate dynamics. An explanation stemming from
traditional finance is more focused on the market as a
whole rather than individual investors (Veronesi, 1999) [7].
The economy is characterized by one of two states:
recession or expansion. Negative news that arrives in a
high state lowers asset prices according to the present-
value model. In addition, financial market players are now
in greater uncertainty when trying to determine current
state and, being risk-averse, require a higher risk-premium,
which generates more pressure on asset prices. Conse-
quently, there is a much larger effect of negative news than
predicted by present-value models. Besides proving an
asymmetric reaction of exchange rate return to macro-
economic fundamental changes, Andersen et al. (2003),
using the Flexible Fourier Form method, also modeled 5-
minute residual volatility that depends on corresponding
daily volatility, macro surprises, and calendar events that
are split into daily fluctuations captured with the Fourier
component (trigonometric terms) and trading session
dummies [4].

One of the first works dedicated to Ukraine that
tested the impact of NBU foreign exchange interventions
on the exchange rate return and volatility was Kereya
(2002). Using GARCH model, the author found that NBU
interventions have the opposite effect on the return due
to endogeneity bias when regulatory actions were
undertaken when the exchange rate was already moving
in an undesirable direction. For example, U.S. dollars
purchases lead to hryvnia appreciation rather than
depreciation. Nevertheless, NBU interventions were
effective in terms of decreasing volatility in the market
[8].

Abovementioned sources examine the impact of
fundamental macroeconomic events on the exchange rate
level and volatility. In addition, we can consider behavioral
events that can be classified into sentiment-, mood-, and
attention-based categories.
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More recent investigations largely analyze the impact
of different non-structural information blocks such as
communication transparency, sentiment, message
complexity, and others. The reason for the surge in this
research is the progress in natural language processing
and machine learning. Anufriieva and Shapoval (2019)
classified NBU verbal interventions into different
categories and stated that they influenced the trend and
volatility of the exchange rate [9]. Yukhymenko and
Sorochan (2023) found a strong negative correlation
between the number of popular publications on NBU
website and exchange rate volatility. This effect was even
more pronounced if the news was related to monetary
policy [10]. Ivanytskyi (2022) used an asymmetric
exponential EGARCH model to study the impact of NBU
news and tweets sentiment as well as their topics on the
exchange rate. It was found that their impact is
insignificant in general, except the news about international
reserves decreased volatility [11].

The source of positive mood can be rather exotic. For
example, Demir et al. (2014) confirmed for the Turkish lira
that positive mood from a national football team win
directly affects the strength of the national currency. This
effect is persistent across different specifications of
models with GARCH variance. In terms of attention-based
models, many articles are dedicated to the analysis of
Google trends on the key macroeconomic variables [12].
Cortez (2025) showed for emerging market currencies
(Mexican, Brazilian, Chilean, and Colombian) that forecast
accuracy based on a k nearest-neighbor model is higher
when Google search data is added to fundamental vari-
ables. Predictive power is stronger during turbulent times
rather than in stable conditions [13].

Prohibition of outdoor exchange rate displays is closely
related to an attention-salience intervention. It is a market
microstructure change rather than macroeconomic
fundamental variable. To the best of our knowledge, there
are no scientific papers that have analyzed the impact of
FX board bans on exchange rate level and volatility. This
gapinliterature is addressed by the present study.

OBJECTIVE OF THE PAPER

The goal of the paper is to assess the effect of the FX
board ban event on exchange rate returns. Specifically,
two hypotheses will be tested:
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H1: The FX board ban has a statistically significant
effect on the exchange rate return on the day of the
Resolution.

H2: The FX board ban has a statistically significant
effect on the exchange rate return during three subsequent
business days after the event.

DATA DESCRIPTION

The main data source for the U.S. and international
indicators is the Federal Reserve Bank of St. Louis data
aggregator (fred.stlouisfed.org). The following daily
indicators were downloaded: crude oil prices for Brent
(Europe — ticker DCOILBRENTEU) provided by the U.S.
Energy Information Administration, CBOE Volatility Index
VIX (VIXCLS: Chicago Board Options Exchange), and the
U.S. dollar to euro spot exchange rate (DEXUSEU)
provided by the Board of Governors of the Federal Reserve
System. Ukrainian data was obtained from the NBU
website (bank.gov.ua/en) and includes FX purchase and
sale transactions at the interbank market, average
weighted U.S. dollar rates in the cash foreign exchange
market of Ukraine calculated based on reporting data from
commercial banks and non-bank financial institutions, and
NBU interventions in the FX market. We also extracted
from the Google trends website (trends.google.com/
trends) the index showing search interest in "exchange
rate" (a literal translation of the original Ukrainian phrase
"kypc BanioT"). The volume of NBU interventions is
reported in intervals covering several days. We transfor-
med it into daily data by spreading the values proportio-
nally according to the traded FX volume at the interbank
market. Google provides daily historical data only for
periods not longer than 90 days; otherwise, data points
are automatically aggregated into weeks or months.
Regardless of the data granularity and the length of the
interval, output is always represented in relative terms
ranging from 0 (no search interest) to 100 (the highest level
of search interest), with 50 representing half of the peak
popularity. The data was extracted in 90-day intervals with
overlapping 30-day windows used for recalibration
between adjacent periods. The final results were
standardized to a 0 100 scale and were used for model
estimation.

When analyzing the dynamics of exchange rate daily
returns in Figure 1, significant regime shifts can be

Jul-22
Sep-22
Nov-22
Jan-23
Mar-23
May-23
Jul-23
Sep-23
Nov-23

Figure 1. UAH/USD exchange rate daily return, %

Source: calculated by the author.
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Figure 2. Bid-ask exchange rate (left axis)

Source: calculated by the author.

observed. The year 2021 was relatively stable, extremely
large shocks were observed in 2022, then the situation
calmed down to a large extent in 2023. We focus only on
2022 since the goal of the paper is to test the effect on
the FX board ban that occurred on July 29, 2022, rather
than to model regime changes.

Note: the datapoint for 23.05.2022 has a value of
13.52%, which lies outside the vertical axis range.

Exchange rate increased from 27.2 to 40.4 during 2022
(Figure 2). There were small fluctuations in the bid rate
during March-April and in the ask rate during May. The
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and NBU interventions (right axis) in 2022

former became unpegged on April 14 when NBU allowed
commercial banks to sell cash foreign currency to the
public. The latter was pegged to the official exchange rate,
allowing the ask rate to deviate by no more than 10%. This
restriction was removed on May 20. During the entire year
of 2022, the NBU actively participated in the FX market
buying 3.3 billion USD and selling 25.9 billion USD to
support the local currency under large wartime shocks.
Exchange rate was affected by multiple war-related,
requlatory policy, and international financing shocks.
Table 1 contains major events dummies with their

Table 1. Key shocks in 2022 impacting the exchange rate

Effective

date | FRe

ER: | ERe

Shock type

Description

24.01 -0.09 10.06 |1.25 |[War

U.S. put forces on high alert amid
fears of Russian invasion. U.S. began
to evacuate family members of the
embassy in Kyiv the previous day
(on Sunday).

24.02 1.96 10.60 ]0.01

war

FX policy /

Start of the full-scale Russia’s
invasion. The NBU fixed the
exchange rate and introduced strict
regulations in the FX market.

01.03 0.65 0.88 |-0.84

FX policy

The NBU lifted some restrictions on
FX transactions; for example, capped
withdrawals from cash accounts were
allowed.

10.03 -1.59 1-0.27 |-0.66

Financing

The IMF approved 1.4 billion USD
under the emergency Rapid
Financing Instrument.

23.05 13.52 [-0.17

FX policy

The NBU allowed authorized
institutions to sell cash FX at rates
deviating by more than 10% from the
official exchange rate.

21.07 -0.66 |2.70 |2.65

FX policy

The NBU devalued the official U.S.
dollar exchange rate by 25%.

29.07 098 [2.11 |-1.69

FX policy

The NBU banned exchange rate

boards and made it mandatory to
record exchange rate operations

using video cameras.

10.10 0.04 |0.16

The Russian Federation launched the
first massive missile and drone attack
on civilian infrastructure — the
electricity grid.

Source: compiled by the author.
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Table 2. Summary statistics

. . .. . | Brent Google I?u‘y, S‘el‘l,

Statistics Bid | Ask | Midpoint USD, VIX trends million | million

USD USD
Average 35.3]35.7[35.5 101.1 |25.7 |35.7 13.9 107.7
St. Dev 5.1 [49 |5.0 133 |42 13.2 41.7 70.5
Min 27.1127.3]27.2 76.0 1169 |15.7 0.0 0.0
25" percentile [29.3]30.2]29.7 91.1 223 272 1.2 67.9
50" percentile |35.8]36.3(36.0 99.1 25.6 |325 1.8 96.2
75" percentile [40.1[40.3]40.2 112.0 129.0 |41.2 5.2 141.4
Max 42.5142.8]142.6 133.2 136.5 ]100.0 472.6  |454.7

Source: calculated by the author.

effective date. Event-day "one-hot" pulse dummies are
constructed, with the board ban equal to 1 on Friday,
29.07. Exchange rate returns are reported for the dummy
date, as well as for the day before and the day after the
event.

From the summary statistics in Table 2, we can
see that other fundamental variables such as Brent
oil prices were on average 101.1 USD, the volatility
index VIX fluctuated between 16.9 and 36.5, and the
adjusted Google trends index varied from 15.7 to
100.0. The large difference between the average and
median (50th percentile) values for buying
transactions was caused by huge trading events such
as the one on July 25, when 0.47 billion USD was
bought.

METHODOLOGY

To model exchange rate dynamics, we assume that
it depends on key fundamental factors, attention-
based events including the exchange rate board ban,
and selected dummy variables describing the largest
shocks and accommodating the problem of outliers.
Typical fundamental factors are Brent oil prices
impacting mostly the value of the U.S. dollar, market
volatility (VIX index), and net sales of foreign
currency by the NBU. Since the U.S. market closes 7
hours (New York) later than the Ukrainian market, we
use lagged variables to avoid look-ahead bias.
Attention-based events are the number of Google
searches for "exchange rate" and the board ban dum-
mies.

Exchange rate is calculated as the midpoint between
bid and ask quotes. Next, returns are defined as log-
differences for price-like series. Index-like data is modelled
in first differences.

The FX market is characterized by volatility
clustering and persistence (long-term memory). In
order to properly model these features, auto-
regressive conditional heteroskedasticity (ARCH) and
generalized ARCH components are used in the
volatility equation of the regression model. Moreover,
there can be asymmetric exchange rate reactions to
negative and positive news, especially during the
wartime period, when negative events can have a
tremendous effect on FX dynamics. This effect is
captured using the exponential GARCH (EGARCH)
model (Nelson, 1991) [14]. In particular, the mean
return and variance equations are defined under
EGARCH (1, 1) as follows:

7, = 0y + 0y7;_y + O, NI, + 0,AVIX,_, + 0,B,_, +

+ 68,AIn(GT,) + 8,DF + 0,DF" + 83Df + &, (1),

meZ=w+pBne?, +alz, | +yz,, (2),

where 1; is the exchange rate return, #; denotes the
parameter /from the mean equation, NI, represents net
NBU interventions, AVIX,_, is the lagged change in the
VIX volatility index, B;_j is the lagged return of Brent oil
prices, AIn(GT,) is the change in logarithm of the Google

trends index. DF is the board ban dummy taking the value
1onJuly 29. We also added a short-term window dummy

DFF that equals 1 during three consecutive days Monday-
Wednesday (01.08-03.08). It captures the delayed reaction
of the market. In terms of other dummies from Table 1, we

included the dummy for May 23 Df to model the largest
jump in the daily exchange rate of 13.52% and to address
the outlier problem. Exchange rate changes for other
dummies are much smaller, and they were not included in
the model since they create strong collinearity problems
and degenerate calculation of standard errors when
estimating the model.

Residuals are defined as €; = 0:z;, where Z; follows

Student-t distribution z,~t(v) with v degrees of freedom,
a? is the conditional GARCH variance, and @, &, and y are
parameters from the variance equation. Coefficient 5

measures the persistence of variance with § <1
guaranteeing convergence. Parameter @ captures

magnitude effect when |z;_;| increases volatility.
Parameter ¥ models asymmetry (shock sign effect). For

example, if it is negative ¥ < 0 and the shock is also
negative z,_; < 0, volatility increases more than when the
shock is positive z,_; = 0.

Student-t distribution is used because it has heavier
tails than the Normal distribution and better describes
financial data subject to extreme positive or negative
shocks. Coefficient covariance is computed using two
methods for robustness check: the ordinary method with
the observed Hessian and the Huber-White (HW)
covariance method using quasi-maximum likelihood
(QML) sandwich estimator with the observed Hessian to
address potential misspecification of the underlying
distribution.

Other variables such as changes in the U.S. Fed and
NBU policy rates, the S&P 500 stock market index, and
the day of the week dummies did not improve the model
and were therefore omitted.
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Table 3. Model adequacy tests

/

Test Name Null Hypothesis Statistics | p-values
ARCH LM Homoskedasticity F-statistic [0.680
Heteroskedasticity Test
Normality Test Residuals are Normally Jarque- 0.000
distributed Bera
Engle-Ng Sign-Bias Test No remaining sign-asymmetry | Sign-Bias |0.212
in standardized residuals

Source: calculated by the author.

RESULTS ANALYSIS AND DISCUSSION

Model adequacy tests are presented in Table 3. The
resulting residuals are homoskedastic, not Normally dist-
ributed, which is expected because they are modelled using
Student-t distribution, and exhibit no remaining sign asym-
metry. Based on the correlograms, residual autocorrelation is
absent both in the mean and variance equations.

As expected, estimated coefficients in the case of HW
and ordinary standard errors are the same but the
corresponding significance levels are different (Table 4). The
ban on July 29 is associated witha 1.546% depreciation of
the hryvnia, and this result is statistically significant across
both specifications. This type of relationship can be
explained by the late publication of the Resolution on the
NBU website at 18:41 local time, which is after the trading
day closed, and exchange rate boards were not effectively
removed on that day. Notwithstanding this fact, during the
next three days the average daily appreciation constituted
1.766%. Actual cumulative appreciation over the tested
board ban period was 2.97 %, while the effect attributed to
board ban dummies equals 3.74%. Since the exchange rate
was increasing during 2022, the respective lagged
coefficient is positive and significant and is equal to 0.181.
NBU net interventions are marginally significant only in the
ordinary specification. Positive sign may indicate the
presence of endogeneity, when interventions are made when
depreciation has already started to satisfy increasing market
demand for the U.S. dollar. Similar results were reported
by Kereya (2002) [8]. The increase in the volatility index leads
to hryvnia depreciation since in such situation the U.S. dollar
may be treated as a safe haven and investors increase their
demand for this currency. Brent oil prices appeared
insignificant. Finally, an increase in Google searches for
"exchange rate" has a significant impact only in ordinary
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Table 4. Regression results

Coefficient | HW | Ordinary
Mean equation
Intercept 0.129 0.129%*
I 0.181%** 0.181%**
NI, 0.002 0.002*
AVIXi, 0.0003** 0.0003**
B 0.005 0.005
Aln(GT), 0.596 0.596%**
D" 1.546%** | 1.546%**
D, -1.766%** | -1.766***
D, 13.299%** [ 13.299%x
Variance equation

Intercept -0.628%**  ]-0.628%**
o 0.751%%** 0.751%%**
Y -0.064 -0.064
B 0.850%** 0.850%**
Degrees of |5 gagqunr | 2.834m0x
Freedom

Source:

estimated by the author

Note: *** denotes significant coefficients at 99% confidence
level, ** — at 95%, and * — at 90% confidence level.

specification. For example, if the trend index doubles, for
instance from 20 to 40, the daily exchange rate will move
approximately by 0.41%.

The variance magnitude effect of 0.751 indicates that
yesterday's shock has a significant impact on today's
variance. The variance persistence coefficient is 0.85 which
is relatively high indicating that volatility propagates into
the future. The log-variance deviation from its long-term
value vanishes by half within approximately 4—5 days.
Given that it is less than 1, variance will eventually converge
toitslong-term value if no further disturbances occur. The
data does not provide strong evidence of asymmetric
volatility since the respective coefficient is not statistically
significant. The new impact curve shown in Figure 3 has a
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Figure 3. News impact curve

Source: built by the author.
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U-shape indicating that the larger absolute value of the
shock , the larger the variance in the next period. There is
weak asymmetry with negative (appreciation) shocks
increasing the variance more strongly; however, as already
stated, this effect is not statistically significant.

Finally, the estimated degrees of freedom of the
Student-t distribution of the error term equal 2.834.
Values in the [2;4] interval strongly indicate the presence
of extremely heavy tails compared to the Normal
distribution. This can be explained by the large shocks
observed during the wartime period in 2022.

CONCLUSIONS

In this paper, we tested the effect of the FX board ban
event on the UAH/USD exchange rate. This event
occurred on July 29, 2022 and was imposed by the NBU
through an official Resolution to tackle potential volatility
and rapid depreciation of the local currency. EGARCH (1,
1) model with exogenous variables was used to measure
the effect. First, it was found that the board ban effect
was positively correlated with depreciation on the day of
implementation (likely due to the publication of the
Resolution after the trading day had closed). Not-
withstanding this fact, during the next three business days
(August 1-3), the effect was negative and persistent, which
helped central bank to reduce exchange rate level by
2.97%. The net board ban effect is even larger by absolute
value and equals -3.74%. Second, NBU interventions,
Brent crude oil prices, and Google search trends for
"exchange rate" appeared to be insignificant or marginally
significant. On the contrary, past exchange rate return and
volatility index increases lead to further depreciation.
Third, there are important war-related, policy, and financial
events that may affect the exchange rate, and the key
outlier was captured using an additional dummy variable.
Finally, variance equation indicates strong variance
persistence, with shocks from the previous period having
a large in magnitude effect on the current volatility.
Asymmetric effects were not significant, while abnormally
high shocks are captured by the heavy tails of the Student-
t distribution of the error term.

From this research, we can see that behavioral aspects
of financial markets can have a tangible impact on real
variables, in a similar way as fundamental macroeconomic
factors. Such attention-based events as the board ban
appear to be an effective regulatory tool in the FX market
for the NBU. However, there is still room for improvement.
In future research, it would be useful to analyze events that
are better isolated in time to have pure effect of such
interventions, and to consider similar behavioral regulatory
measures to better understand their impact on real
economic variables.
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