Sentiment, Cryptocurrency and Inflation: A

Transmission Chanel in Bolivia®

Osmar Bolivar! Christian Huanto*

June 18, 2025

Abstract

This paper examines the interplay between economic uncertainty sentiment, par-
allel cryptocurrency-based exchange rate, and inflation in Bolivia, leveraging high-
frequency data and advanced econometric techniques. Following increased macroe-
conomic volatility from early 2023, Bolivia faced mounting pressure on its currency
peg, leading to the rapid rise of stablecoins—particularly USDT—as alternative
stores of value. Utilizing a dual methodological approach—a calibrated Dynamic
Stochastic General Equilibrium (DSGE) model and a Bayesian Structural Vector
Autoregression (BSVAR)—we identify a transmission mechanism where heightened
uncertainty sentiment depreciates the parallel (digital) BOB/USDT exchange rate,
amplifying inflationary pressures. Empirical impulse-response functions from daily
data (January 2023 to April 2025) corroborate the model’s predictions, showing
significant and persistent inflation effects driven by sentiment shocks. Moreover,
our findings underscore the stabilizing potential of monetary policy, even within
Bolivia’s constrained interest rate framework. This study offers critical insights
for policymakers managing digital currency markets, emphasizing the need for real-
time sentiment monitoring and proactive liquidity interventions to mitigate inflation
risks.
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1 Introduction

Macroeconomic stability in emerging markets hinges on the complex interplay between
economic uncertainty, exchange rate dynamics, and inflationary pressures. Surges in un-
certainty—whether from policy shifts, political turmoil, or external shocks—can unsettle
expectations and behaviors, leading firms and households to postpone investment and
consumption decisions (Bloom, 2009; Baker et al., 2016). Simultaneously, heightened
uncertainty often triggers defensive actions such as currency substitution, as economic
agents seek refuge in external stores of value, typically foreign currencies. This shift
exerts pressure on domestic exchange rates and, through higher import costs and unan-
chored inflation expectations, propagates into domestic price levels. These dynamics are
especially pronounced in emerging economies, where policy credibility is fragile and fixed

exchange rate regimes can unravel rapidly.

The proliferation of digital currencies, particularly stablecoins like Tether (USDT), in-
troduces additional complexity to this nexus. These assets facilitate capital mobility and
value storage outside formal financial systems, giving rise to parallel exchange markets
that operate beyond traditional regulatory oversight (Azar et al., 2024). Such “cryp-
toization” presents novel challenges for monetary authorities, complicating exchange rate

management and amplifying volatility in financial markets.

While prior research has explored the effects of uncertainty shocks (Bloom, 2009, 2014;
Baker et al., 2016; Berger et al., 2020; Nowzohour and Stracca, 2020) and exchange rate
regimes in emerging markets, the interaction between economic uncertainty sentiment,
cryptocurrency-based parallel exchange markets, and inflation remains underexplored.
This study aims to address this gap, offering theoretical and empirical insights pertinent

to contemporary monetary policy, particularly in the context of emerging economies.

Bolivia’s recent macroeconomic experience provides a compelling case study. Since
2011, the country maintained a de facto fixed exchange rate regime pegged at approxi-
mately 6.96 bolivianos per U.S. dollar, supported by commodity-driven foreign exchange
reserves. This policy fostered low inflation, averaging around 2-3% annually. However,
persistent fiscal deficits, declining gas exports, and dwindling reserves gradually eroded
confidence in the peg by early 2023 (World Bank, 2025). As dollar scarcity intensified, a
parallel (digital) exchange market emerged, with the boliviano trading above the official
rate on cryptocurrency platforms like Binance. Despite direct interventions by the Cen-
tral Bank of Bolivia (BCB) since March 2023 to supply dollars at the official rate (BCB,



2023), the parallel rate depreciated sharply, reaching Bs10-13 per USDT by late 2024.!

In response to these pressures, the BCB lifted its long-standing ban on cryptocurren-
cies in mid-2024, authorizing the use of stablecoins within the financial system (BCB,
2024). By year-end, over 250,000 Bolivians (approximately 6% of the adult population
with formal income) held crypto-assets valued at an estimated USD 3 billion. This regu-
latory shift was further institutionalized when the 2025 General State Budget authorized
government transactions in crypto-assets, reflecting the growing integration of digital cur-

rencies into Bolivia’s economic framework.?

Despite maintaining the official exchange rate peg, inflation surged to 9.97% year-on-
year by late 2024, and further to 14.6% by March 2025.% This spike likely reflected both
the pass-through from the depreciating parallel exchange rate—which nearly doubled the
official peg by April 2025—and the unanchoring of inflation expectations.® The Boli-
vian case illustrates how rising uncertainty sentiment, coupled with cryptocurrency-based

parallel markets, can undermine inflation stability even without formal devaluation.

Accordingly, this paper proposes a theoretical framework and empirically evaluate
the transmission mechanisms linking economic uncertainty sentiment, the parallel digital
exchange rate, and inflationary dynamics in Bolivia. Leveraging novel daily-frequency
data (2023-2025), we construct an Economic Uncertainty Sentiment Index derived from
national news, track BOB/USDT exchange rates from online trading platforms, and es-
timate daily year-on-year inflation. This high-frequency dataset captures rapid feedback

loops, crucial for analyzing modern financial markets and digital currency flows.

Our methodological framework integrates a Dynamic Stochastic General Equilibrium
(DSGE) model calibrated to Bolivia’s institutional characteristics—with explicit channels
for uncertainty sentiment shocks and parallel exchange rate dynamics—and Bayesian
Structural Vector Autoregression (BSVAR) models estimated on daily data. The BSVAR
employs sign and zero restrictions to identify structural shocks, allowing for empirical
validation of the theoretical model. This dual approach bridges structural modeling with
data-driven inference, providing a comprehensive analysis of the uncertainty sentiment —

parallel (digital) exchange rate — inflation nexus.

The study contributes to the literature by incorporating digital parallel markets and

ISee La Prensa 2025-04-07.

2See La Razén 2025-01-11.

3Data from Bolivia’s National Institute of Statistics.
4See El Deber 2025-04-24.
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uncertainty sentiment into models of inflation dynamics and exchange rate manage-
ment—an increasingly relevant focus for emerging markets. From a policy perspective,
the findings underscore the importance of real-time monitoring of market sentiment and
parallel exchange rates. Even without formal devaluation, rising uncertainty and crypto-
based parallel markets can destabilize inflation. Our results offer practical insights for
central banks in emerging economies, suggesting that integrating sentiment and parallel
market metrics into policy frameworks is essential for maintaining macroeconomic stabil-

ity in the digital age.

The rest of the paper is structured as follows. Section 2 presents the DSGE-type the-
oretical model incorporating sentiment and a parallel exchange rate. Section 3 calibrates
and simulates the DSGE model. Section 4 describes the high-frequency dataset, outlines
the BSVAR empirical strategy, and reports the empirical findings, while Section 5 ex-
tends empirical analysis by examining monetary policy responses. Section 6 explores the
possibility of reverse causality: whether shocks to the exchange rate and monetary policy
interventions can themselves influence economic uncertainty sentiment in Bolivia. Lastly,

Section 7 concludes with policy implications.

2 Theoretical Foundation

This section proposes a theoretical model designed specifically to understand and analyze
the current Bolivian economic context, where the use of USDT cryptocurrency has signif-
icantly increased, establishing a parallel digital exchange market. Central to our analysis
is the hypothesis that this BOB/USDT cryptocurrency-based parallel exchange rate is
predominantly driven by shifts in economic uncertainty sentiment. Furthermore, we posit
that fluctuations in economic uncertainty sentiment, either directly or indirectly via their
influence on the cryptocurrency-based exchange rate, significantly impact inflation dy-
namics. Consequently, this theoretical foundation will serve as the basis for subsequent

simulation-based and empirical evaluations.

Standard New Keynesian Core and Behavioral Augmentations: We base our
theoretical setup on the canonical New Keynesian paradigm, which consists of following

fundamental components:

1. Forward-looking households that optimize intertemporal consumption decisions, lead-

ing to a standard Euler equation linking the output gap to expected future economic
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conditions and real interest rates.

2. Calvo-type nominal rigidities capturing staggered price adjustments, thus generating
intrinsic inertia in price-setting and inflation dynamics.

3. A Taylor-type monetary policy rule describing how the central bank adjusts nominal
interest rates smoothly in response to deviations of inflation and the output gap from

their target values.

To enhance realism and empirical relevance, we introduce two additional behavioral

elements:

4. Sentiment-driven uncertainty: Shifts in optimism or pessimism derived from news
or economic signals influence precautionary savings and risk premiums, reflecting
behavioral insights as outlined by Milani (2017) and Gupta (2025).

5. Sticky expectations: Price-setting incorporates backward-looking components as
firms partially index prices to past inflation, following the hybrid Phillips curve
formulation of Basarac et al. (2011), capturing bounded rationality and informa-

tional rigidities.

These extensions ensure our model retains core New Keynesian properties, enriched
by realistic behavioral dimensions particularly pertinent for emerging market economies

such as Bolivia.

Aggregate Demand (IS Curve) under Uncertainty: Households maximize ex-
pected lifetime utility given by:

l1—0
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subject to an intertemporal budget constraint. Linearizing the Fuler equation around a

zero-inflation steady state and defining the output gap z; = log(Y;/Y;"), yields:

Ty = pp2io1 + (1 — p2) Et[re1] — d(ir — Ey[mi]) — dsst, (1)

where p, € [0, 1] captures output-gap persistence (reflecting habits or adjustment costs),
¢ = 1/0 measures intertemporal substitution, and ¢ > 0 quantifies the contractionary
effect of increased sentiment-driven uncertainty s; on aggregate demand, consistent with
Miescu (2023).



Inflation Dynamics and the Hybrid Phillips Curve: Price-setting firms face Calvo-
type constraints, where a fraction # cannot adjust prices each period. Among resetting
firms, a proportion 7, partially index to past inflation, reflecting sticky expectations. The
resulting hybrid New Keynesian Phillips Curve (NKPC) is:

T = ’YfﬁEt[WtH] + YT + KTy + <Z5e(€t - €t71) + &, (2)
with v = 1 — 7y, K = %ﬂﬁ representing price rigidity and real marginal

costs (with labor supply elasticity ¢), and ¢, > 0 capturing exchange-rate pass-through
from parallel (digital) market fluctuations e;, reflecting the import price channel in open

economies (Ascari et al., 2023).

Monetary Policy and the Taylor Rule: Monetary policy is represented through a

smoothed Taylor rule:

it = piit_l + (1 - pi)(¢7r7rt + ¢x$t) + €i7 (3)

where ¢, > 1 ensures inflation determinacy via the Taylor principle (Clarida et al., 1999),

¢, > 0 captures output-gap responsiveness, and p; € [0, 1] reflects policy inertia.

Although the Central Bank of Bolivia (BCB) does not target interest rates as its main
policy tool, the inclusion of a Taylor rule provides normative insights into how monetary
policy could respond in the current environment. The emergence of a parallel digital
exchange market (BOB/USDT), driven by rising USDT usage and shifts in economic

uncertainty sentiment, affects inflation dynamics via exchange rate pass-through.

This specification allows us to explore how an interest rate reaction function, even if
theoretical, could mitigate inflationary pressures and output fluctuations stemming from
cryptocurrency-based exchange rate movements. It highlights the potential role of mone-
tary policy in stabilizing inflation and output when faced with sentiment-driven currency
pressures outside formal central bank mechanisms—this assumption is empirically con-

firmed in section 5).

Parallel Exchange Rate Dynamics and Risk Premium: The parallel (digital)
USDT/BOB exchange rate, a key element in Bolivia’s evolving financial landscape, is

modeled as:

€t = €1 + VsS¢ + Uy, (4)



where e; denotes the BOB/USDT exchange rate, v, > 0 captures sensitivity to economic

uncertainty sentiment s;, and v; represents a stochastic risk premium.

We adopt a random walk structure (unit root) without a mean-reverting term, justified
by two core features: i) Exchange rates—particularly in cryptocurrency markets—display
non-stationary behavior and persistent shocks, as established in empirical studies (Almeida
and Gongalves, 2024). The BOB/USDT rate, driven by decentralized trading and devoid
of macroeconomic policy anchors, exhibits similar dynamics; ii) Consistent with bounded
rationality and noise trader frameworks (Shleifer and Summers, 1990), cryptocurrency-
based exchange rates respond predominantly to sentiment shifts and speculative flows,

rather than traditional fundamentals, making permanent shock effects plausible.

Sentiment-driven uncertainty (7ss;) is crucial for modeling this cryptocurrency-based
exchange rate. Unlike conventional regimes, which reflect macroeconomic fundamentals
such as interest rate differentials or trade balances, Bolivia’s parallel digital exchange
market operates with limited institutional anchoring, amplifying its sensitivity to percep-
tions of economic and financial risk. Elevated uncertainty increases demand for USDT as

a safe-haven asset, depreciating the Boliviano (BOB) relative to the stablecoin.

The stochastic risk premium 1), follows an autoregressive process:

Uy = pypte1 + 5%7 (5)

where py € (0,1) captures premium persistence, and ef denotes exogenous shocks, such
as sudden capital outflows, global financial market volatility, or unexpected policy adjust-

ments independent of domestic sentiment.

This specification aligns with observed dynamics in cryptocurrency markets, where ex-
change rate movements reflect both endogenous sentiment and exogenous shocks (Almeida
and Gongalves, 2024). By explicitly linking the parallel exchange rate to these drivers, the
model captures the volatility and speculative behavior characteristic of cryptocurrency-

based exchange systems (Corbet et al., 2018).

Furthermore, this framework reflects recent evidence that stablecoins like USDT in-
creasingly serve as safe-haven assets in emerging markets experiencing macroeconomic
instability and currency crises (Liao and Caramichael, 2022; Ante et al., 2023). Incorpo-
rating these elements allows for a more precise representation of Bolivia’s parallel digital
exchange rate response to uncertainty shocks, establishing a coherent transmission mech-

anism to inflation and output dynamics within the broader macroeconomic framework.



Sentiment Dynamics and Behavioral Uncertainty: Economic sentiment follows a

persistent autoregressive process:
S
St = pPsSt—1 + €5, (6)

where ps € (0,1) captures persistence, and &} represents exogenous news shocks. This
structure reflects the behavioral view that waves of optimism or pessimism, driven by
narratives or geopolitical events, not necessarily evolve related to economic fundamentals
(Gupta, 2025; Milani, 2017).

We intentionally exclude macroeconomic indicators (e.g., output gap) as determinants
of sentiment for two reasons. First, empirical studies show that sentiment often fluctuates
independently of fundamentals and can precede economic changes (Baker et al., 2016).
Second, modeling sentiment as exogenous avoids feedback loops that could confound the
identification of pure uncertainty shocks. This ensures a clearer analysis of how senti-
ment independently drives exchange rate dynamics and inflation, particularly relevant in

Bolivia’s context of a cryptocurrency-based parallel market.

Comprehensive Transmission Channel and Behavioral Insights: Equations (1)—
(6) constitute an integrated framework elucidating how sentiment-driven uncertainty

propagates through the economy:

1. A positive sentiment shock (g7) elevates economic uncertainty (s;), inducing pre-
cautionary saving that reduces aggregate demand (z;) and simultaneously triggers
currency depreciation (e;).

2. Currency depreciation increases import costs, raising domestic inflation (m;) via
exchange-rate pass-through (¢.). Sticky expectations (via 7, > 0) amplify inflation
persistence and inertia.

3. The central bank’s policy response (¢, ¢,) attempts to stabilize deviations in infla-
tion and output gap; however, heightened uncertainty can diminish policy effective-
ness, potentially causing nonlinearities and complicating monetary stabilization.

4. Independent risk premium shocks (g;p> further influence exchange rate dynamics,
highlighting separate exogenous channels distinct from sentiment-driven mecha-

nisms.

This theoretical setup integrates traditional New Keynesian features (forward-looking

behavior, nominal rigidities, and a monetary policy rule) with empirically relevant behav-



ioral elements (sticky expectations and uncertainty sentiment). This combination provides
a coherent basis to empirically evaluate Bolivia’s recent experiences of cryptocurrency-

based exchange rate instability and inflationary pressures.

3 Simulations

3.1 DSGE Model

To evaluate the proposed transmission mechanism within a general equilibrium frame-
work, we calibrate and simulate a Dynamic Stochastic General Equilibrium (DSGE) model
derived from the theoretical structure outlined in Section 2. This model captures the
interactions between economic uncertainty sentiment, the parallel (digital) BOB/USDT

exchange rate, and inflation, specifically tailored to Bolivia’s macroeconomic environment.

The model’s endogenous variables include the output gap (z;), inflation (m;), the
nominal interest rate (i;), the BOB/USDT parallel digital exchange rate (e;), the economic
uncertainty sentiment index (s;), and the risk premium component (¢;). The system is
driven by four exogenous shocks: (i) uncertainty sentiment shock (¢f), (ii) risk premium

shock (£, (iii) cost-push (markup) shock (%), and (iv) monetary policy shock (g?).

The model’s equilibrium conditions are summarized as follows:

Ty = pri-1 + (1= po) Be[wea] — ¢(iy — Ey[mig1]) — ¢ssi, (7)
T = Y BETi41] + W1 + kX + Peler — €1-1) + €4, (8)
iv = pitr—1 + (1 — pi) (dne + o) + €, (9)
er = €1+ VsSt + Y, (10)
S = PsSi—1 + €5, (11)
e = pythir + ) - (12)

These equations describe the dynamics of aggregate demand (7), inflation (8), monetary

policy (9), exchange rate determination (10), sentiment (11), and the risk premium (12).

Parameters are calibrated using empirical studies on Bolivia and broader emerging
market economies (for a monthly-frequency model). Table 1 summarizes the calibrated

values:



Parameter Value Reference

Monthly discount factor 0.997  Galf (2015)

CRRA elasticity o 2.225  Valdivia (2016)

Sensitivity to real interest rate ¢ = 1/o 0.449 —

Taylor rule output response ¢, 6.907 Valdivia and Montenegro (2009)
Taylor rule inflation response ¢, 1.25  Valdivia and Montenegro (2009)
Interest-rate smoothing p; 0.846 Mendieta-Ossio (2010)

NKPC slope & 0.242  Mendieta-Ossio (2010)

Exchange-rate passthrough to inflation ¢. 0.193 Mendieta-Ossio (2010)

Sentiment effect on output ¢, 0.074  Calibrated to fit empirical correlation
Sentiment effect on exchange rate v, 0.100  Calibrated to fit empirical correlation
Persistence of sentiment AR(1) ps 0.600 OLS estimate

Persistence of risk premium AR(1) py 0.790  Zeballos Coria et al. (2018)

Forward weight in hybrid NKPC ~; 0.497  Valdivia and Montenegro (2009)
Backward weight in hybrid NKPC -+, 0.458  Valdivia and Montenegro (2009)
Persistence of output gap p, 0.500 Mendieta-Ossio (2010)

Table 1: Calibrated Parameters

The DSGE model is solved under rational expectations. Impulse-response functions
(IRFs) are generated to simulate the effects of sentiment shocks, risk premium (exchange
rate) shocks, and monetary policy shocks on output, inflation, and the exchange rate

(subsection 3.2 below).

3.2 Simulated Transmission Channel

This subsection presents preliminary evidence from the calibrated DSGE model, illustrat-
ing the hypothesized transmission mechanisms linking economic uncertainty sentiment,
the parallel (digital) exchange rate, and inflation in Bolivia’s macroeconomic context. The
IRF's simulate dynamic responses to structural shocks over a 24-month horizon, offering

insights into the interplay between these variables.

Figure 1 illustrates the effects of an economic uncertainty sentiment shock (7). The
sentiment index (s;) rises immediately and persists due to its autoregressive structure,
contracting the output gap (z;) through the IS equation term —a¢; s;, reflecting reduced
aggregate demand. Concurrently, the parallel (digital) exchange rate depreciates following

e = e;_1 + Vs St + Uy, as risk aversion increases demand for stablecoins.

This depreciation feeds inflation through exchange rate pass-through captured by

10



¢ (e; — €;-1) in the New Keynesian Phillips curve (NKPC), while the contracting output
gap exerts deflationary pressure via k x;, producing a temporary trade-off between infla-
tionary and deflationary forces. The nominal interest rate (i;) adjusts gradually under a
Taylor rule, reflecting monetary policy smoothing (p;), as the central bank responds to

the contraction in output and rising inflation.

Absolute Deviations
Absolute Deviations

5 10 15 20 5 10 15 20

Month Month

— pi *

(a) Response of inflation (b) Response of the output gap

Absolute Deviations
Absolute Deviations

Month Month

— e

(c) Response of monetary policy rate (d) Response of exchange rate

Figure 1: IRFs: Economic Uncertainty Sentiment Shock

These IRF's suggest that uncertainty shocks induce transitory but volatile responses.
Inflation rises initially but moderates as deflationary forces from output contraction take
hold. The output gap contracts sharply and recovers gradually, aligning with theoretical
expectations that uncertainty shocks trigger short-to-medium-term fluctuations without

permanent dislocations.

Figure 2 presents the responses to an exchange rate risk premium shock (ef’ ), which

directly depreciates the parallel exchange rate (e;). This depreciation elevates inflation
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through the NKPC pass-through term ¢, (e; — e;_1), with inflation peaking around two
months post-shock before gradually stabilizing. The output gap (z;) initially expands,
likely reflecting exchange-rate-induced competitive effects, but contracts as higher import

costs weigh on aggregate demand.
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Absolute Deviations
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(a) Response: Inflation (b) Response: Output Gap

0.4

0.3

Absolute Deviations

Month

(c) Response: Interest Rate

Figure 2: IRFs: Risk Premium Shock (1 Exchange Rate)

The monetary policy rate (i;) responds by rising to counter inflationary pressures,
before declining as inflation subsides, reflecting the Taylor rule’s responsiveness to infla-
tion. These responses highlight the pivotal role of the exchange rate risk premium as
a transmission channel, underscoring inflation and output sensitivity to exchange rate

fluctuations in Bolivia’s constrained monetary setting.

Finally, Figure 3 displays the effects of a monetary policy shock (£!), modeled as an ex-
ogenous increase in the nominal interest rate (i;) via the Taylor rule. The persistent policy

parameter (p;) amplifies the effect, influencing both the current level and expectations of
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future rates. The higher i, contracts the output gap through —¢ (i; — E;[m44]), reducing
aggregate demand and exerting downward pressure on inflation. Due to smoothing, the

inflation response is initially muted but becomes more prominent over time.

Despite the model does not explicitly tie the exchange rate to monetary policy, it
is reasonable to expect that higher interest rates would indirectly stabilize the domestic
currency against depreciation in the parallel market. However, these simulations suggest
that exchange rate stabilization via interest rate policy alone may be limited, indicating

that broader interventions could be necessary.

-0.04

Absolute Deviations

-0.06

Absolute Deviations

-0.08

Month Month

—pi *

(a) Response of inflation (b) Response of the output gap

Figure 3: IRFs: Monetary Policy Shock

While the DSGE model provides theoretical insights into the transmission channel,
section 4 complements this by offering data-driven validation. Using daily data for Bolivia
(2023-2025), it captures real-time interactions between uncertainty sentiment, the parallel

BOB/USDT exchange rate, and inflation, refining and enhancing the simulated findings.

4 High-Frequency Empirical Analysis

This section presents the empirical evaluation of the theoretical framework developed
in Section 2, leveraging daily-frequency data to capture the dynamics of Bolivia’s par-
allel digital exchange market and its interactions with economic uncertainty sentiment
and inflation. The rise of cryptocurrency-based exchange mechanisms, particularly the
USDT/BOB parallel rate, represents a recent phenomenon that commenced in early 2023.

Given the limited time span and rapidly evolving nature of this market, conventional
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econometric analyses using lower-frequency data (e.g., monthly or quarterly) are insuf-
ficient to fully characterize these high-frequency interactions. Accordingly, this research
innovates by constructing and employing daily measures of the USDT/BOB exchange
rate, a novel economic uncertainty sentiment index, and daily inflation estimates spe-
cific to Bolivia. Through the application of a Bayesian Structural Vector Autoregressive
(BSVAR) model at the daily frequency, this section empirically tests the transmission
mechanisms outlined in the theoretical model, offering new insights into the role of sen-
timent and cryptocurrency-based exchange rates in shaping inflation dynamics under

constrained monetary policy environments.

4.1 Data

Given that Bolivia’s parallel digital exchange market, led by the USDT/BOB cryptocur-
rency rate, emerged only in early 2023, conventional low-frequency datasets are inadequate
for capturing the short-term dynamics associated with this market. To address this lim-
itation, we compile a novel daily dataset spanning from January 1, 2023, to April 11,
2025. The dataset includes three key variables: (i) the cryptocurrency-based exchange
rate (BOB/USDT) year-on-year depreciation, (ii) an economic uncertainty sentiment in-
dex, and (iii) daily year-on-year inflation estimates for Bolivia. Each of these variables
has been specifically constructed to reflect high-frequency economic conditions and to

support robust identification of short-term relationships within the BSVAR framework.

// -0.5

A NG e
) '—’\/J b~ ’"k_‘\ M /_jJ\J N
. N —— _//’hf“’\/\ﬁ// .

Jan 2023 Apr 2023 Jul 2023 Oct 2023 Jan 2024 Apr 2024 Jul 2024 Oct 2024 Jan 2025 Apr 2025

BOB (BOB/USDT Depreciation) and % (Inflation)
Sentiment Index (std. deviations)

Days

Sentiment Index y-o-y BOB/USDT Depreciation y-o-y Inflation

Figure 4: Daily-Frequency Endogenous Variables
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Figure 4 shows these three (endogenous) variables. The following paragraphs detail

the data sources, construction methodologies, and rationale for each series.

Cryptocurrency-Based Exchange Rate y-o-y Depreciation: The daily digital ex-
change rate series is constructed from the BOB/USDT average price reported by Binance’s
peer-to-peer (P2P) platform, the most widely used mechanism for cryptocurrency transac-
tions in Bolivia. Binance’s P2P market serves as the principal venue for local currency-to-
stablecoin (USDT) conversions and is regularly monitored by the Central Bank of Bolivia,

which publishes daily reference rates based on this platform.

While data coverage extends from January 2023 onward, the early months of 2023
exhibit sporadic missing observations due to limited trading activity during the market’s
initial adoption phase. To address these gaps, we apply a time-based interpolation method
to estimate the missing values.® This approach is appropriate for high-frequency time
series, particularly under the assumption of low volatility in the BOB/USDT rate during
this period. Early 2023 market conditions were characterized by gradual adoption and
low trading volumes, resulting in stable exchange rates with minimal daily fluctuations.
Consequently, time-based interpolation offers a parsimonious and robust solution, filling

data gaps without introducing artificial volatility or distorting subsequent calculations.

The daily year-on-year depreciation of the Boliviano relative to the USDT (variable e
in section 4.2) is computed as the difference between the BOB/USDT exchange rate at
day t and its value at day t — 365. This metric captures persistent trends in the parallel
exchange rate, aligning with our objective to assess long-term depreciation dynamics in
response to uncertainty sentiment. To compute year-on-year changes for observations in
2023, exchange rate values for corresponding days in 2022 are required. Given that the
BOB/USDT market did not exist prior to 2023, we rely on the monthly parallel market
exchange rate BOB/USD reported by the Unidad de Anélisis de Politicas Sociales y
Econémicas (UDAPE) as a proxy for the earlier period. The UDAPE series is interpolated
to a daily frequency to fill intra-month gaps.

We believe this approach is valid for two reasons. First, in 2022, the parallel market
exchange rates for BOB/USD and the emerging BOB/USDT market were functionally
equivalent, both operating outside formal monetary mechanisms and reflecting market-
based valuations. Second, the relatively stable monthly variations in Bolivia’s parallel

market during 2022 justify time-based interpolation, which preserves underlying exchange

SSpecifically, we use the “interpolate(method="time’)” function from the pandas package.
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rate trends without introducing spurious high-frequency noise. This ensures methodolog-
ical consistency and enables accurate measurement of year-on-year depreciation, a central
variable in the empirical assessment of cryptocurrency-based exchange rate dynamics

within Bolivia’s evolving cryptocurrency landscape.

Economic Uncertainty Sentiment Index: Uncertainty, as defined by Bloom (2014),
reflects the lack of clarity regarding future events and their potential economic conse-
quences. This absence of foresight constrains decision-making for individuals and firms,
affecting investments, hiring, and expansion, particularly during periods of macroeco-
nomic instability. Baker et al. (2016) further emphasize the role of uncertainty surround-
ing economic policy decisions, which can disrupt economic stability and influence behav-
ioral responses. Thus, uncertainty is widely recognized as a key determinant of economic
fluctuations, capable of amplifying or mitigating shocks depending on institutional and

macroeconomic conditions.

While traditional proxies for uncertainty, such as stock market or GDP volatility,
remain prevalent, Baker et al. (2016) introduce a more direct approach, constructing an
index based on the frequency of terms related to the economy, policy, and uncertainty
in newspaper articles. This methodology captures shifts in perceived uncertainty by

analyzing media content.

Despite the global proliferation of uncertainty indicators, Bolivia lacks a dedicated
time series to measure economic uncertainty. To address this gap, we construct a daily-
frequency Economic Uncertainty Sentiment Index for Bolivia, adapting the methodology
of Baker et al. (2016) to the national context. The index measures the frequency of key
terms across three thematic categories—Politics, EFconomy, and Uncertainty—in economic
news articles from three Bolivian online outlets: El Deber, ERBOL Noticias, and Brijula
Digital. The selection of keywords (see Appendix B) follows established economic policy

uncertainty literature and adheres to standard content auditing guidelines.®

Data were collected via automated web scraping, providing systematic access to article
headlines, content, and publication dates. The final dataset comprises 12,480 articles with
daily coverage, ensuring comprehensive representation of Bolivia’s economic news land-
scape. Data extraction incorporated duplicate filtering and complied with each outlet’s

usage policies, ensuring methodological rigor and reproducibility.

6 A working paper is in preparation detailing the full estimation procedure and methodological adap-
tations for Bolivia.
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For each article ¢, the frequency of keywords in each category is computed. Letting P,

E, and U denote the sets of keywords for politics, economy, and uncertainty, respectively:

fr(i) = Z #occurrences of w in i,

weP

fe(i) = Z #occurrences of w in 1,

weFkl
fu(i) = Z #occurrences of w in 1.
welU

The total frequency of key terms for article i is: f(i) = fp(i) + fe(i) + fu(i).

Articles are then aggregated by day. For each day ¢, we compute the total number
of articles published, NV, and the total sum of keyword mentions, F;, = ). f(i). The

preliminary daily economic uncertainty index is defined as: U; = F}/N;

Given the inherent volatility of sentiment measures, the preliminary index U, is smoothed
using a 30-day moving average to capture medium-term trends while filtering out noise.
The resulting series is then standardized to express uncertainty in units of standard de-
viations, ensuring temporal comparability. The final Economic Uncertainty Sentiment

Indez (s;), used in the empirical analysis (Section 4.2), is defined as:

St:Ut—Mﬁ

90

)

where U, is the 30-day moving average of U;, and ug and oy denote the mean and standard

deviation of the smoothed series, respectively.

Figure 5 provides a schematic overview of the construction process for the Economic

Uncertainty Sentiment Index.
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A total of 12,480 articles
were obtained, published
almost daily

Figure 5: Construction of the Economic Uncertainty Sentiment Index

Daily y-o-y Inflation: We estimate daily-frequency year-on-year CPI inflation, 7,
by adapting the two-step machine learning framework of Bolivar (2025) to our context,

utilizing 146 raw daily predictors without prior feature selection.

In the first stage, mized-frequency alignment, each daily series z;, is aggregated into

1
Xi,m = W Z Tty

Ml 4eTy,

monthly-equivalent features:

where T, denotes the set of days within month m. These aggregated predictors are
then merged with the official monthly CPI y-o-y inflation series 7,,, producing a monthly
training and validation dataset {(X,,, 7)} spanning January 2010 to March 2025.

In the second stage, modeling and forecasting, we randomly partition the monthly
dataset into 80% for training and 20% for validation, apply z-score normalization, and fit
a suite of machine learning models—Ridge, Lasso, Random Forest, Gradient Boosting,
AdaBoost, Extra Trees, and forecast combination schemes. Hyperparameters are selected
via 5-fold cross-validation. The best-performing model, f*, identified by mean squared
error (MSE) and R? on the hold-out set, is then deployed directly on the unaggregated
146-dimensional daily feature vectors {z;} for t > January 1, 2023, through April 11,
2025, yielding daily inflation estimates m; = f*(zy).
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This methodology is particularly suited for the present analysis for three key reasons.
First, the monthly training targets align with the same underlying daily processes that
generate the high-frequency predictors, ensuring internal consistency. Second, distribu-
tional tests confirm that the aggregated daily predictors are statistically comparable to
their monthly counterparts, validating the mixed-frequency alignment.” Third, the ab-
sence of prior feature selection allows us to fully leverage the informational richness of
wholesale prices, financial indicators, and commodity prices—critical in Bolivia’s evolv-
ing USDT/BOB parallel market, where structural relationships may be subject to rapid

changes.

Appendix A presents the resulting daily-frequency CPI inflation estimates from Jan-
uary 2010 to April 2025, alongside forecast evaluation metrics. On the validation set, the
final model achieves an MSE of 0.154 and an R? of 0.974, indicating strong predictive

accuracy.

4.2 Daily-Frequency BSVAR Model

This subsection presents the specification and identification strategy of the Bayesian
Structural Vector Autoregressive (BSVAR) model, which empirically evaluates the high-
frequency interactions between economic uncertainty sentiment, the cryptocurrency-based
parallel exchange rate, and inflation. The endogenous variables, observed daily from Jan-
uary 1, 2023, to April 11, 2025, are defined as follows: (i) the year-on-year depreciation of
the BOB/USDT exchange rate, e; (ii) the standardized economic uncertainty sentiment
index (expressed in standard deviation units), s; and (iii) daily year-on-year inflation es-
timates for Bolivia, 7. The model incorporates nine lags, as determined by the Akaike
Information Criterion (AIC), which accounts for both weekly cycles and short-term per-

sistence inherent in daily data.

BSVAR Model Specification: The reduced-form VAR is specified as:
Y = A1yr 1 + Ay 2+ -+ Agyr o +c + &y,

where y; = [s, e, 7] and & is the vector of reduced-form residuals. The Bayesian frame-
work is adopted due to the relatively short time span of the daily dataset, ensuring robust

estimation through the incorporation of prior information. We employ the Hierarchical

"Results of the distributional tests are available upon request.
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Minnesota prior, following Giannone et al. (2015), which shrinks higher-order lag coef-
ficients toward zero while allowing for persistence in highly autocorrelated series. This
approach mitigates overfitting risks and stabilizes parameter estimates under potential

near-unit-root behavior.

Estimation is conducted via Markov Chain Monte Carlo (MCMC) sampling, drawing
from the posterior distributions of the VAR parameters and structural shocks. A suf-
ficiently large number of posterior draws (i.e., 50,000 after 5,000 burn-in and thinning)
ensures convergence and reliable inference. The reduced-form parameter posterior fol-
lows a conjugate Normal-Inverse-Wishart distribution, while structural identification is
achieved through post-estimation rotation methods consistent with the imposed restric-
tions, as outlined by Arias et al. (2018).

Structural Shock Identification Scheme (Sign and Zero Restrictions): To iden-
tify structural shocks, we impose contemporaneous sign and zero restrictions on the im-
pact responses, consistent with the theoretical framework. Three structural shocks are
identified: (i) an Uncertainty Sentiment shock, (ii) a Cryptocurrency-based Exchange
rate shock, and (iii) a Supply Inflation shock. Restrictions are applied to the immediate

(impact) responses as follows:

For the sentiment shock, we impose a positive sign on the exchange rate response,
capturing the depreciation of the BOB in response to rising uncertainty. This reflects the
mechanism where heightened uncertainty induces capital outflows or dollar hoarding, de-
preciating the local currency (Glebocki and Saha, 2024). The impact on inflation remains
unrestricted, recognizing the ambiguous short-run effects of uncertainty on prices, while

the sentiment index itself rises by construction.

For the cryptocurrency-based exchange rate shock, we impose a positive sign on infla-
tion, reflecting exchange rate pass-through effects, and a zero restriction on the sentiment
index, assuming that contemporaneous exchange rate fluctuations do not immediately
alter uncertainty sentiment. This distinction allows for delayed sentiment responses, iso-

lating the direct inflationary impact of exchange rate shocks.

For the supply inflation shock, which captures price pressures unrelated to sentiment
or exchange rate movements (e.g., supply shocks), we impose zero restrictions on the
immediate responses of both the exchange rate and sentiment index, ensuring that this

shock exclusively affects inflation contemporaneously.
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Formally, these on-impact restrictions are expressed as:
O (sentiment shock — e) > 0,

©p(exchange shock — ) > 0, ©Og(exchange shock — s) =0,
Op(inflation shock — s) =0, Oq(inflation shock — €) =0,

where ©¢ = B~! is the impact multiplier matrix. These restrictions are imposed only at
the contemporaneous horizon, allowing subsequent responses to evolve freely according
to the VAR dynamics. The identification strategy ensures that structural shocks are
uniquely labeled and aligned with theoretical expectations, facilitating inference on the
dynamic interplay between sentiment, cryptocurrency-based exchange rate movements,

and inflation in Bolivia’s high-frequency context.

4.3 Empirical Transmission Channel

This section evaluates whether the hypothesized transmission channel—uncertainty senti-
ment — BOB/USDT depreciation — inflation—is empirically supported, as postulated in
the theoretical and simulation frameworks (Sections 2 and 3). Using the daily-frequency
BSVAR model described earlier, we estimate impulse-response functions (IRFs) to as-
sess this channel. Median responses from the posterior distributions represent the IRF

estimates, while the 32nd and 68th percentiles provide Bayesian credible intervals.

The first link in the transmission chain examines whether economic uncertainty sen-
timent significantly affects the parallel (digital) BOB/USDT exchange rate. Figure 6 il-
lustrates that a one-standard-deviation sentiment shock induces an immediate BOB 0.04
depreciation in the exchange rate, consistent with heightened risk aversion and flight-to-
quality behavior. This depreciation amplifies over time, reaching BOB 0.10 after one week,
BOB 0.23 after one month, and stabilizing near BOB 0.31 by three months post-shock.
All effects are statistically significant within the Bayesian credible bands. The magnitude
of this response can be contextualized by referring to the intervention and subsequent
bankruptcy of Banco Fassil in March—April 2023, one of the most prominent financial
shocks within the period of analysis. During this episode, the uncertainty sentiment in-
dex surged to 1.7 standard deviations above its mean, suggesting that real-world shocks of
this scale are comparable, if not larger, than the one-standard-deviation sentiment shock

modeled here. This provides an economically relevant benchmark for interpreting the
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model’s estimates of sentiment-driven exchange rate depreciation.

0.4

0.3

BOB

0.2

Days

Response Confidence Interva

Figure 6: Sentiment (1 Uncertainty) Shock — BOB/USDT y-o-y Depreciation

The second step assesses how uncertainty sentiment and BOB/USDT depreciation in-
fluence inflation dynamics. Figure 7-(a) shows that following a sentiment shock, inflation
initially declines over the first week, consistent with a contractionary demand-side effect
predicted by the theoretical framework. However, from the second week onward, inflation
reverses and enters a sustained upward trajectory due to the exchange-rate pass-through
mechanism. Specifically, a one-standard-deviation sentiment shock raises y-o-y inflation
by 0.25 percentage points after 30 days, with the effect continuing to accumulate, reaching
0.60 percentage points after 90 days. This persistence highlights the capacity of transi-
tory uncertainty shocks to produce lasting inflationary pressures, a dynamic captured

effectively by the BSVAR framework’s accommodation of non-stationary processes.
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Figure 7: Shocks — y-o-y Inflation Forecast

Figure 7-(b) depicts the inflationary consequences of a direct BOB/USDT depreci-
ation shock. Following an initial minor decline in inflation between days 3-5, inflation
accelerates thereafter. A BOB 1 depreciation increases y-o-y inflation by 0.56 percentage
points after 30 days, and this effect amplifies to 1.39 percentage points after 90 days.
These findings reinforce the significant role of—digital-—exchange rate pass-through in
Bolivia’s inflation dynamics, particularly in the context of a parallel, sentiment-driven

exchange rate regime.

For robustness, we re-estimate the BSVAR model with 30 lags to account for intra-
month seasonality and ensure that dynamics beyond daily and weekly patterns are cap-
tured. The results, reported in Appendix C, confirm the main findings of this section,

providing additional confidence in the stability of the identified transmission mechanisms.

5 Monetary Policy Under the Evaluated Transmis-

sion Channel

This section extends the BSVAR model from subsection 4.2 by incorporating the inter-
bank interest rate as a proxy for monetary policy. Although the Central Bank of Bolivia
(BCB) does not explicitly target interest rates as its primary instrument, it indirectly
manages financial system liquidity—its operational objective—through interventions in

the interbank market. This approach positions the interbank rate as a valid empirical
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proxy to assess monetary policy reactions, particularly within the high-frequency frame-
work adopted here, and against the backdrop of Bolivia’s emergent parallel digital ex-
change market (BOB/USDT), which is largely driven by shifts in economic uncertainty

sentiment.

We expand the original three-variable BSVAR (7, e, s) by introducing the year-on-
year difference in the interbank interest rate (i) alongside a corresponding monetary pol-
icy shock. The identification strategy follows the structure outlined in subsection 4.2,
augmented to reflect the role of the interbank rate and monetary policy. The extended

structural shock identification scheme is as follows:

O (sentiment shock — €) > 0, Og(sentiment shock — ) =0,
©(exchange shock — ) > 0, ©g(exchange shock — s) =0, ©g(exchange shock — i) =0,
Oy (inflation shock — s) =0, Og(inflation shock — e) =0, Oq(inflation shock — i) = 0,

©p(monetary policy shock — 1) > 0.

Here, ©¢ denotes the impact multiplier matrix (the inverse of the contemporaneous

coefficient matrix B). This identification structure ensures that:

e A sentiment shock depreciates the exchange rate on impact but leaves the interest
rate unaffected contemporaneously.

e An exchange rate shock raises inflation instantly but does not affect sentiment or
the interest rate on impact.

e An inflation shock has no immediate influence on sentiment, exchange rate, or
interest rate.

e A monetary policy shock directly increases the interest rate, while its effects on the

other variables remain unrestricted.

This setup aligns with the theoretical framework and reflects the high-frequency char-
acteristics of the data. It captures the delayed policy responses of the BCB while allowing

for immediate adjustments via the interbank rate.

Figure 8 presents the IRFs of the interbank interest rate to the structural shocks.
Panel (a) shows that a one-percentage-point increase in inflation due to a supply shock
prompts an immediate rise in the interbank rate, peaking at approximately 0.37 per-
centage points after one week. This initial tightening reflects a standard policy response

aimed at stabilizing inflation, consistent with Taylor-rule dynamics. However, the adjust-

24



ment follows an inverted-U trajectory, with the interbank rate gradually declining and
falling below pre-shock levels (by about 0.12 percentage points) approximately 35 days
post-shock. This transient response suggests that Bolivia’s monetary policy framework,
focused on liquidity management rather than sustained interest rate targeting, reacts

flexibly to inflationary pressures without committing to prolonged rate hikes.

Percentage Points

20 40 60 80

Days

Response Confidence Interval
(a) Supply (T 7) Shock

0.4

Percentage Points
Percentage Points

20 40 60 80 20 40 60 80

Days Days

Response Confidence Interval Response Confidence Interval

(b) Sentiment (1 Uncertainty) Shock (c) BOB/USDT Depreciation Shock

Figure 8: Shocks — y-o-y Interest Rate

Panel (b) indicates that a one-standard-deviation sentiment shock induces a temporary
decline in the interbank rate, likely reflecting an accommodative stance to offset contrac-
tionary demand effects. This easing dissipates within approximately 30 days, consistent

with short-term liquidity management practices that prioritize macro-financial stability

25



amid uncertainty without sustained policy shifts.

Panel (c) reveals that BOB/USDT depreciation shocks similarly prompt a reduction
in the interbank rate. Although unconventional, this response reflects the complex trade-
offs faced by Bolivian monetary authorities, who may prioritize liquidity support over
aggressive tightening in response to parallel market movements, particularly when those

fluctuations stem from sentiment-driven channels outside formal monetary frameworks.

Beyond this reactive role, Figure 9 evaluates the influence of monetary policy shocks
on inflation and exchange rate dynamics. Panel (a) shows that a one-percentage-point
exogenous increase in the interbank rate reduces y-o-y inflation by approximately 0.02
percentage points after 60 days, while Panel (b) indicates that the same shock moderates
BOB/USDT depreciation by about 0.013 BOB over a similar horizon. Although modest,
these effects are statistically significant and highlight the latent capacity of monetary
policy, even within Bolivia’s constrained framework, to influence inflation and stabilize
the parallel digital exchange market. The delayed impact reflects the time needed for
rate adjustments to permeate financial markets and the real economy in a high-frequency

context.
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Figure 9: Monetary Policy (1 i) Shock — Variables of Interest

These findings offer normative insights for policymakers: despite the BCB’s limited
reliance on interest rate tools, strategic adjustments in liquidity conditions—proxied by
the interbank rate—remain an effective lever for macroeconomic stabilization in an envi-

ronment shaped by cryptocurrency markets and sentiment-driven dynamics.
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Lastly, despite the extension to include interest rate dynamics, the core transmission
channel—uncertainty sentiment — BOB/USDT depreciation — inflation—remains ro-
bust, consistent with the findings in subsection 4.3. Detailed impulse-response functions

for this extended model are provided in Appendix D.

6 How Do Cryptocurrency-Based Exchange Rate and
Monetary Policy Affect Sentiment?

The previous sections analyzed the transmission channel whereby economic uncertainty
sentiment drives the cryptocurrency-based BOB/USDT exchange rate, which in turn fuels
inflationary pressures. This section explores the possibility of reverse causality: specifi-
cally, whether shocks to the exchange rate and monetary policy interventions can them-
selves influence economic uncertainty sentiment in Bolivia. Understanding these feedback
mechanisms is critical for evaluating the full scope of monetary policy effectiveness within

the evolving digital currency landscape.

To investigate these dynamics, we present IRFs derived from the four-variable BSVAR
model—including inflation (7), the cryptocurrency-based exchange rate depreciation (e),
the economic uncertainty sentiment index (), and the interbank interest rate (i)—focusing
on the response of sentiment to two key shocks: a BOB 1 depreciation in the BOB/USDT
exchange rate and a one-percentage-point increase in the interbank rate (monetary policy
shock).

Panel (a) of Figure 10 provides empirical evidence that the parallel digital exchange
market—measured as changes in the BOB/USDT exchange rate—exerts a significant
influence on economic uncertainty sentiment. Specifically, a BOB 1 depreciation in the
exchange rate raises the sentiment index by approximately 0.1 standard deviations within
the first week, with the effect peaking and stabilizing near 0.3 standard deviations after
one month. This response highlights the critical role of the digital exchange market as
a driver of economic sentiment in Bolivia, where cryptocurrency-based transactions serve
as an alternative market signal outside traditional policy frameworks. Such dynamics
underscore the importance of incorporating digital market indicators into the broader

macroeconomic monitoring system of the Central Bank of Bolivia (BCB).
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Panel (b) of Figure 10 reveals that monetary policy, operationalized through the in-
terbank rate, can mitigate uncertainty sentiment, albeit with moderate effects. A one-
percentage-point increase in the interbank rate leads to a statistically significant reduction
in the sentiment index of approximately 0.01 standard deviations after one week, with
the effect peaking at -0.015 standard deviations two weeks post-shock. Although the
magnitude of this response diminishes over time, eventually becoming statistically indis-
tinguishable from zero, its existence confirms that monetary policy can influence economic

sentiment, even within Bolivia’s constrained policy environment.

These findings are particularly relevant for the BCB. Despite not explicitly targeting
interest rates as its primary tool, the BCB can nonetheless influence economic sentiment
through liquidity management operations reflected in interbank rate adjustments. Given
the emerging role of the cryptocurrency-based exchange market and the behavioral nature
of sentiment-driven shocks, these results suggest that even modest policy interventions
can have measurable, if temporary, effects on expectations and perceptions in the broader

economy.

In sum, this section highlights the two-way interaction between the cryptocurrency-
based exchange rate, monetary policy, and uncertainty sentiment. The evidence suggests
that while digital market dynamics significantly shape sentiment, monetary policy retains
some capacity to stabilize expectations—offering important insights for future policy de-

sign in Bolivia’s increasingly complex macro-financial environment.
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7 Concluding Remarks

This paper provides a comprehensive analysis of the interactions between economic un-
certainty sentiment, cryptocurrency-based parallel exchange rates (BOB/USDT), and in-
flation dynamics within Bolivia’s unique macroeconomic context. Leveraging theoretical
modeling, simulations, and high-frequency empirical analysis, our findings highlight sig-
nificant insights relevant for emerging market economies grappling with similar policy

challenges.

The theoretical DSGE model and empirical BSVAR analysis reveal that economic
uncertainty sentiment exerts substantial influence on the cryptocurrency-based exchange
rate, subsequently feeding into inflationary pressures through exchange rate pass-through.
Specifically, empirical results indicate that heightened uncertainty sentiment triggers sig-
nificant depreciation of the parallel exchange rate, thereby driving sustained inflationary
pressures despite Bolivia’s formal currency peg. Furthermore, our analysis demonstrates
that these dynamics are bidirectional, as shocks to the parallel exchange rate also amplify

economic uncertainty, creating feedback loops that exacerbate macroeconomic volatility.

The introduction of monetary policy responses within our analytical framework il-
lustrates that although the Central Bank of Bolivia does not explicitly target interest
rates, liquidity interventions—proxied through interbank rate adjustments—can partially
mitigate the adverse effects of sentiment-driven shocks. However, these responses are
modest and transient, suggesting that conventional monetary policy alone may be insuffi-
cient to fully stabilize inflation and exchange rate fluctuations in the context of a parallel

cryptocurrency market.

From a policy perspective, our findings underscore the need for real-time monitoring of
sentiment indices and parallel market indicators, as these provide critical early signals of
macroeconomic instability. The integration of high-frequency data into monetary policy
frameworks can enhance central bank responsiveness, enabling more timely interventions

to preemptively address emerging risks.

Nevertheless, this research faces limitations. The relatively short time horizon of
available high-frequency data may restrict the generalizability of findings beyond the
Bolivian context. Additionally, the simplifying assumptions embedded in the theoretical
model and the constraints inherent in empirical identification strategies warrant caution

in interpreting causal effects.
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Future research should aim to expand the dataset temporally and geographically to
test the robustness and external validity of our results. Moreover, further investigations
could incorporate additional behavioral factors and alternative policy instruments to more
comprehensively assess strategies for managing macroeconomic stability amid growing

cryptoization.

Overall, this study contributes novel insights into the complex interplay between un-
certainty, cryptocurrency markets, and inflation, offering actionable recommendations for

policymakers navigating the emerging financial landscape.
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Note: The forecast interval (shaded area) is determined by the maximum and minimum daily predictions generated by the
three best-performing algorithms. This interval serves as a reference for the range of variability across individual model

predictions.

Figure 11: Daily y-o-y Inflation Forecast

Forecast model ~ MSE R?

Ridge 0.154 0.974
WAM-Best' 0.161  0.973
WAM 0.222  0.963
ET 0.320 0.946
Lasso 0.411  0.931
GBR 0.449 0.924
ADA 0.504 0.915
RF 0.831  0.860

(): WAM and WAM-Best denote Weighted Arithmetic Mean of all individual forecasts, and Weighted Arithmetic Mean

of the Three Best-performing individual forecasts, respectively. 1st-best-performing ; 2nd-best-performing ; and

3rd-best-performing .

Table 2: Forecast Evaluation on Validation Set (Out-of-sample)
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Figure 12: Economic Uncertainty Sentiment Index with Events

To construct the dictionary of terms underlying the economic uncertainty sentiment in-

dicator, we proceeded as follows:

1.

Source selection: We collected IMF Article IV reports for the period 2015-2020,
along with a set of headlines and messages shared in a WhatsApp group dedicated
to economic news in Bolivia.

Frequent term detection: Each document (report or news chat) was subjected
to a word-cloud analysis (WordCloud). This procedure extracted, for each source,
the most frequently occurring words.

Construction of relative frequency tables: For each report and the WhatsApp
corpus, we generated a table listing, for each word, its absolute frequency and its
relative frequency for the total number of terms analyzed.

Consolidation and averaging of frequencies: We merged all tables into a single
dataset. We then calculated the mean relative frequency of each term across all
sources, ensuring that the dictionary reflects the most persistent concerns over time
and across different channels.

Term selection and thematic classification: We selected those terms whose
mean relative frequency exceeded a predefined threshold. These terms were grouped

into three thematic categories:
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pib’, *deuda’,

‘délar’,

usdt,

'tipo de cambio’,

e Fconomics: ‘"deuda externa’,

blue’,

b : )
gasolina’,

'precio del oro’,

‘precios’, 'inflacién’, ‘reservas’,

"bitcoin’, 'délares’,
‘crisis econdémica’,

'rin’, ’crecimiento’,

‘dolar

‘crisis’,

‘gasto publico’,

‘combustible’, 'quiebra’,

filas’,

‘suben los precios’,

‘importaciéon’,

‘economia’,

‘exportacion’,

‘’econdmico’,

‘escasez’,

"hidrocarburos’, ’diesel’,

‘divisas’, 'par-

alelo’.

e Politics: ’golpe de estado’, ’politica’, ’banco central’,

cal’, ’corralito’, ’'intervencion’, ’elecciones nacionales’.
e Uncertainty: ’incertidumbre’, 'riesgo’, 'inseguridad’,
‘coronavirus’.

9 : 9
gobierno’,

‘covid-19’,

‘politica fis-

Y ‘e
pandemia’,

The result is a robust, empirically validated term dictionary that serves as the basis

for constructing the economic uncertainty sentiment index used in this study.
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Figure 13: Wordcloud by Year
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C Transmission Chanel IRFs: BSVAR Model With
30 Lags
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Figure 14: Sentiment (1 Uncertainty) Shock — BOB/USDT y-o-y Depreciation
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(a) Sentiment (T Uncertainty) Shock (b) BOB/USDT Depreciation Shock

Figure 15: Shocks — y-o-y Inflation Forecast
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Transmission Chanel IRFs: BSVAR Model With
Interest Rate
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Figure 16: Sentiment (1 Uncertainty) Shock — BOB/USDT y-o-y Depreciation

Percentage Points

20 40 60 80 20 40 60 80
Days Days
Response Confidence Interval Response Confidence Interval
(a) Sentiment (T Uncertainty) Shock (b) BOB/USDT Depreciation Shock

Figure 17: Shocks — y-o-y Inflation Forecast
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BOB (BOB/USDT Depreciation) and % (Inflation)
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Figure 18: Daily-Frequency Endogenous Variables
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