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Abstract 

The study examines the relationship between economic policy uncertainty and cash retention 
among Brazilian municipalities from 2010 to 2023. This paper extends the precautionary logic 
to the public sector. Municipal governments operate under revenue volatility and expenditure 
rigidity and cash retention may function as a fiscal buffer. Two competing theoretical 
mechanisms are evaluated. First, precautionary channel, in which higher uncertainty induces 
reserve accumulation. Second, fiscal deterioration channel, in which economic contraction 
reduces revenues and constrains retaining cash. The empirical analysis combines municipal 
accounting data from FINBRA and SINCONFI with the Brazilian Economic Policy 
Uncertainty (EPU) index. Cash retention is measured as cash and cash equivalents scaled by 
current revenues and current expenditures. The research design employs municipality fixed-
effects fixed effects panel regressions, fixed effects panel regressions with instrumental 
variable and fixed effects panel regressions for unconditional quantiles to assess distributional 
heterogeneity. Municipalities were stratified according to the REGIC urban hierarchy, which 
captures structural differences in economic integration. Results reveal heterogeneous effects 
across hierarchical groups. In metropolitan areas and higher-order regional capitals, economic 
policy uncertainty is negatively associated with cash retention, consistent with fiscal 
deterioration. The negative effect intensifies at upper quantiles of the liquidity distribution, 
indicating reserve erosion among municipalities with greater fiscal capacity. In intermediate 
urban centers, the effect concentrates at middle quantiles and loses strength at the extremes. In 
smaller municipalities characterized by high transfer dependency and limited local tax bases, 
economic policy uncertainty is positively associated with cash retention, consistent with 
precautionary behavior. Findings demonstrate that national uncertainty shocks transmit 
unevenly across subnational governments. Fiscal structure, transfer dependency, and urban 
hierarchy condition municipal liquidity responses to macroeconomic uncertainty. The study 
contributes to the literature by integrating precautionary and deterioration mechanisms within 
decentralized federation context and by highlighting distributional heterogeneity in public 
management. 
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1. Introduction 
Liquidity management has long occupied a central position in economic theory. In the 

Keynesian framework, the demand for liquidity encompasses transaction, precautionary, and 
speculative motives. The precautionary motive emphasizes that economic agents accumulate 
liquid resources to hedge against uncertainty and potential income fluctuations. This logic 
extends beyond households and firms and applies to public entities that operate under budget 
constraints and revenue volatility. 

Economic policy uncertainty (EPU) constitutes a relevant source of macroeconomic 
risk. A growing body of literature documents that uncertainty affects investment, production, 
consumption and financial decisions (Bloom, 2009; Altig et al., 2020; Baker et al., 2016; 
Hardouvelis et al., 2023; Ogbonna et al., 2022; Ramesh, 2024). At the firm level, evidence 
indicates that EPU influences cash holding policies through precautionary behavior and risk 
management considerations (Demir and Ersan, 2017; Javadi et al., 2021; Rajhans, 2024; 
Roring and Juliana, 2022; Vuong et al., 2023; Zhang et al., 2020; Din-Din Somez et al., 
2024). Bloom (2014) formalizes the precautionary channel through which heightened 
uncertainty induces more conservative financial decisions.  

While the corporate literature is extensive, the implications of economic policy 
uncertainty for subnational governments remain less explored. Governments operate within 
the same macroeconomic environment that affects private agents and must maintain the 
provision of public services under revenue volatility (Xia et al., 2022). Subnational entities 
manage liquidity to smooth expenditures and absorb revenue shocks (Gore, 2009; Hand et al., 
2016; Cabello et al., 2024). Given that economic policy uncertainty affects multiple agents 
across the economy (Althaqeb and Algharabali, 2019; Baker et al., 2022), examining its 
relationship with municipal cash retention constitutes a relevant extension of the existing 
literature. This study aims to address this gap in the existing literature.  

Theoretical predictions regarding this relationship are ambiguous. One channel is the 
precautionary motive. Under heightened uncertainty, economic contraction reduces 
production, investment, and tax revenues (Altig et al., 2020; Baker et al., 2016; Hardouvelis et 
al., 2023; Ogbonna et al., 2022; Ramesh, 2024). Municipalities may respond by accumulating 
liquid reserves to smooth fiscal fluctuations and ensure service continuity (Bloom, 2014; Gu 
et al., 2022; Nam et al., 2021). Liquid reserves thus function as a fiscal buffer — a stock of 
resources that allows governments to absorb revenue shortfalls without immediate reductions 
in public expenditure (Gore, 2009; Hand et al., 2016). This buffer logic extends the 
precautionary channel documented in corporate finance (Opler et al., 1999) to the public 
sector context, where the inability to rapidly adjust revenues makes cash accumulation a 
primary instrument of fiscal resilience (Cabello et al., 2024). 

An alternative channel is fiscal deterioration. Uncertainty may erode revenue bases 
and weaken fiscal sustainability (Xia et al., 2022). Economic contraction reduces tax 
collection and intergovernmental transfers (Barboza and Zilberman, 2018; Bessaria, 2018; 
Costa Filho, 2014; Kass et al., 2013; Silva Filho, 2007). In this scenario, municipalities may 
draw down reserves to finance current expenditures and prevent service disruption (Batista 
and Cruz, 2019; Bessaria et al., 2018). Under this mechanism, economic policy uncertainty is 
expected to be negatively associated with cash holdings. 

Brazil offers a suitable setting to examine these competing channels. Since the early 
2010s, Brazil has experienced persistently elevated levels of economic policy uncertainty, as 
measured by the EPU index (Barboza and Zilberman, 2018). This trajectory is driven by 
succession of shocks — including fiscal consolidation pressures, institutional crises, and 
electoral volatility — that generated sustained macroeconomic instability and contractionary 
effects on output, investment, and fiscal indicators (Barboza and Zilberman, 2018; Costa 
Filho, 2014; Kass et al., 2013). Evidence from Brazilian municipalities reinforces the 
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relevance of this setting: Cabello et al. (2024) document a systematic increase in unrestricted 
liquid cash balances across Brazilian local governments between 2017 and 2021, with 
approximately 74% of municipalities reporting positive net cash positions by the end of that 
period. Despite institutional incentives that favor spending over saving, this empirical pattern 
is more aligned with precautionary responses to uncertainty at the municipal level, even in the 
absence of formal rainy day fund mechanisms (Pigatto et al., 2021; Cabello et al., 2024). 

The Brazilian federation is characterized by substantial heterogeneity. The country 
comprises 5,570 municipalities (IMF, 2024; World Bank, 2025), which differ in population 
size, economic diversification, administrative capacity and dependence on intergovernmental 
transfers. Fiscal decentralization assigns expenditure responsibilities to municipalities while 
maintaining revenue constraints. Such institutional diversity implies that the transmission of 
national uncertainty shocks may not be homogeneous across jurisdictions. 

This study investigates the impact of country-level economic policy uncertainty on 
municipal cash holdings in Brazil from 2010 to 2023. The analysis integrates two theoretical 
channels (precautionary behavior and fiscal deterioration) without imposing a priori 
assumptions regarding the sign of the relationship. It further considers the role of institutional 
heterogeneity in shaping municipal responses to macroeconomic uncertainty. This paper 
contributes to the literature in three dimensions. First, it provides new empirical evidence on 
the relationship between economic policy uncertainty and municipal cash management in a 
decentralized federation. Second, it examines the role of municipal fiscal functioning in 
shaping responses to uncertainty. Third, it advances understanding of the transmission of 
national uncertainty shocks to local public finances. By revewing reseaches with this theme, 
different to corporation environment, this is the first iniciative to investigate the relationship 
of economic policy uncertainty and cash in public administration in Brazil and abroad.  

The remainder of the paper is structured as follows. Section 2 presents hypothesis 
development. Section 3 describes the sample, variables, and empirical strategy. Section 4 
reports the empirical results. Section 5 concludes. 
 
2. Hypothesis Development 

Liquidity preference encompasses transaction, precautionary, and speculative motives 
(Keynes, 1936). In the presence of uncertainty, the precautionary channel induces economic 
agents to accumulate liquid resources as protection against adverse states of nature (Carroll, 
1996; Ye, 2018; Su et al., 2020). Economic policy uncertainty has been associated with 
contractions in investment, production, and consumption (Baker et al., 2016; Bloom, 2014). 
Under these conditions, agents increase savings to smooth expenditures and mitigate income 
volatility (Baiardi et al., 2020). 

Subnational governments also face revenue volatility. Municipal revenues depend on 
local tax bases and intergovernmental transfers, both of which respond to macroeconomic 
conditions (Gore, 2009). When uncertainty affects economic activity, fluctuations in taxable 
income and shared revenues intensify fiscal risk. In this environment, cash retention may 
serve as an instrument for expenditure smoothing and intertemporal stabilization. 

Municipal cash retention can be interpreted as the formation of fiscal reserves (Hand 
et al., 2015; Cabello et al., 2024; Pierson et al., 2024; Su & Hildreth, 2018). The fiscal 
resilience framework defines resilience as the capacity of governments to anticipate, absorb, 
and respond to shocks that affect their financial position (Barbera et al., 2017; Batista & Cruz, 
2019; Duchek, 2020). The accumulation of reserves constitutes one dimension of anticipatory 
capacity (Rao et al., 2023). If municipalities respond to heightened uncertainty by 
strengthening precautionary buffers, economic policy uncertainty should be positively 
associated with municipal cash retention. 
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Precautionary hypothesis (H1a): Economic policy uncertainty is positively associated with 
municipal cash retention. 
 

An alternative mechanism arises from fiscal erosion. Economic policy uncertainty 
weakens economic activity (Althaqeb & Algharabali, 2019; Bloom, 2009; Che et al., 2023), 
reduces investment and employment, and compresses tax bases. Declining revenues constrain 
local fiscal space. Municipal expenditures exhibit rigidity due to personnel costs, contractual 
obligations, and service provision mandates. When revenues fall and expenditures adjust 
slowly, the fiscal margin narrows. 

Under these conditions, municipalities may draw down existing reserves to finance 
current obligations. Instead of accumulating cash, they may deplete liquidity to sustain public 
services. Uncertainty may therefore reduce the capacity to generate savings and weaken fiscal 
sustainability (Xia et al., 2022; Batista & Cruz, 2019). Under this mechanism, uncertainty is 
associated with revenue compression and expenditure rigidity, reducing fiscal buffers. 

 
Fiscal deterioration hypothesis (H1b): Economic policy uncertainty is negatively associated 
with municipal cash retention. 

 
The net effect of uncertainty on municipal liquidity is indeterminate ex ante and 

depends on which mechanism dominates. If precautionary behavior prevails, municipalities 
respond to uncertainty by increasing fiscal buffers in anticipation of revenue volatility. If 
fiscal deterioration channel dominates, uncertainty is associated with revenue contraction and 
expenditure rigidity, narrowing fiscal margins and constraining reserve accumulation. The 
observed association between economic policy uncertainty and municipal cash retention thus 
reflects the relative strength of these two channels, which may vary according to institutional 
conditions, fiscal structure, revenue composition, and dependence on intergovernmental 
transfers. Heterogeneity across municipalities is not incidental but central to the empirical 
assessment of the relationship between uncertainty and liquidity management. 

Institutional and fiscal frameworks can differ substantially across municipalities. 
Variations in revenue composition, dependence on transfers, administrative capacity, and 
economic integration imply that exposure to macroeconomic uncertainty is not uniform. 
Municipalities with diversified revenue bases and stronger administrative functioning may 
possess greater ability to accumulate reserves in response to uncertainty. Municipalities under 
tighter fiscal constraints may experience revenue compression that limits reserve formation. 
The relative strength of precautionary and deterioration depends on structural characteristics. 
 
Heterogeneity hypothesis (H2): The association between economic policy uncertainty and 
municipal cash retention varies according to municipal fiscal structure. 
 
3  Data, Variables and Methods 

Brazil comprises 5,570 municipalities distributed across a continental geographic area, 
with substantial differences in demographic scale and fiscal capacity. A uniform empirical 
specification applied to this heterogeneous structure risks masking differentiated responses to 
macroeconomic shocks. The identification of a conceptually grounded criterion for 
subsampling municipalities is therefore relevant to the research design. 

This study relies on the Regiões de Influência das Cidades (REGIC), developed by 
IBGE in 2018 and updated in 2020. REGIC classifies the Brazilian urban network according 
to three interconnected concepts. First, urban hierarchy captures differences in centrality and 
command functions across cities. Higher-level centers concentrate specialized services and 
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economic coordination roles, while lower-level centers exhibit more limited territorial reach. 
Second, region of influence identifies functional relationships between municipalities through 
flows of goods, services, labor and public private administrative interactions. Region of 
influence allows to capture the spatial structure of economic dependence. Third, population 
arrangements correspond to integrated urban arrangements characterized by functional 
continuity and shared economic activity, preventing the fragmentation of economic units that 
are administratively distinct but functionally integrated. 

The adoption of REGIC as a classification framework addresses concerns about 
arbitrariness in sample stratification. The territorial grouping was defined independently of 
the proposed empirical model, the variables of interest, and observable fiscal or demographic 
characteristics such as population size, GDP, or employment. The classification criterion is 
therefore external to the inferential analysis, which mitigates bias from data-driven sample 
selection. Since country-level policy uncertainty originates at the Federal level (Baker at el. 
2016; Al-Thaqeb & Algharabali, 2019; Xia et al., 2022), municipalities at different 
hierarchical levels may be exposed to distinct transmission channels. This corroborates the 
underlying logic of heterogeneity within cites, where higher-order centers would be direct 
integration with national markets and institutions and lower-order centers through indirect 
effects mediated by interurban flows and transfer dependency. 
 
3.1  Subsamples 

REGIC distributes Brazilian municipalities across five hierarchical levels: 15 
Metropolises, 97 Regional Capitals (subdivided into A, B, and C), 352 Sub-Regional Centers, 
398 Centers of Zone, and 4,037 Local Centers. Based on this hierarchy, this study proposes 
three subsamples. Subsample 1 comprises Metropolises and Regional Capitals A and B, 
including their respective population arrangements (PA). REGIC defines population 
arrangements (PA) are nodes with highest administrative complexity and fiscal autonomy in 
the country. Subsample 2 consists of Regional Capitals C and Sub-regional Centers. Also 
include their PA. Subsample 3 covers Centers of Zone and Local Centers. This urban 
hierarchy is characterized by lower economic diversification and predominant transfer 
dependency. Table 1 reports the distribution of municipalities, GDP, and population across 
subsamples. 

 
Table 1 – Municipalities, Population and GDP 

Grouping Population Sample GDP 2023 Inhabitants (mil) 
1 354 353 6.13 94.75 
2 664 664 2.70 49.87 
3 4,552 4,540 2.11 69.02 

Total 5,570 5,557 10.94 213.64 
Notes. GDP 2023 (BRL) refers to official Gross Domestic Product calculated by IBGE at current prices, in BRL 
trillions. Inhabitants (mil) in millions. Source: IBGE (2020). 
 
3.2  Data and Variables 

Financial data were collected at the municipal level from the Finanças do Brasil 
database (FINBRA) and Sistema de Informações Contábeis e Fiscais do Setor Público 
Brasileiro (SINCONFI) maintained by the Brazilian National Treasury, covering 2010 to 
2023. Accounting information is disclosed annually under the Plano de Contas Aplicado ao 
Setor Público (PCASP), which standardizes public accounting reporting in accordance with 
International Public Sector Accounting Standards (IPSAS). The regulatory framework is 
established by Fiscal Responsibility Law No. 101/2000 and Ordinance of Finance Ministry 
184/2008.. The Brazilian EPU index follows Baker et al. (2016) and was sourced from 
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policyuncertainty.com. All ratio variables are scaled by total current revenues and winsorized 
at the 1st and 99th percentiles. Table 2 describes all variables employed in the analysis. 

 
Table 2 – Variables of research 
# Variables Definition Sign  Source/reference 
Dependent       

Cash to Revenues  Cash and cash equivalents divided by total 
current revenues. (CASH_R).  

n/a Chen et al. (2016) 

Cash to Expenditures  Cash and cash equivalents divided by total 
current expenditures. (CASH_D). n/a Gore (2009) 

Key variable       

Economic policy 
Uncertainty  

Natural logarithm of the 12-month moving 
average of the monthly Brazilian Economic 
Policy Uncertainty Index, aligned with the 
fiscal year-end of each municipality. (EPU).  

+ 
Baker et al. (2016), 
Narmania (2018), 
Barbosa (2018) 

Controls       

Population  Natural logarithm of total municipal 
population in year t. (POP). ± 

Gore (2009), Hoque et al. 
(2022), Azis et 
al. (2024) 

Investment  Capital expenditures divided by total current 
revenues. (INV). – 

Mello et al., (2006); 
Cassimiro et al. (2021); 
Rodrigues (2023) 

Debt  Net consolidated debt divided by total 
current revenues. (DET). ± 

Mello and Slomski 
(2006); Cassimiro 
et al. (2021); Rodrigues 
(2023) 

Transfers  
Intergovernmental transfers received from 
federal and state governments divided by 
total current revenues. (TRF).  

– Cossio et al., 2021 

Labor  Personnel expenditures divided by total 
current revenues. (LAB).  

– Hoque et al. (2022), Azis 
et al. (2024) 

Tax Revenues  Tax revenues divided by total current 
revenues. (TAX).  

+ Gore (2009) 

Elections  

Dummy variable equal to one for 
presidential election years and the year 
preceding presidential elections and zero 
otherwise. (ELC).  

– -- 

Pandemic spread  Dummy variable equal to one for the of 
pandemic spread and zero otherwise. (COV). + -- 

Notes. This table reports the construction and expected signs of the variables employed in the empirical analysis. 
Financial data were obtained from FINBRA (Finanças do Brasil), maintained by the Brazilian National Treasury. 
Brazilian Economic Policy Uncertainty (EPU) index follows Baker et al. (2016) was sourced by 
https://www.policyuncertainty.com/. All ratio variables are scaled by total current revenues to ensure 
comparability across municipalities of different sizes. Continuous variables were winsorized at the 1th and 99th 
percentiles to mitigate the influence of extreme observations. 
 

Although the EPU index varies only over time, identification is based on within-
municipality adjustments to common national shocks. It can azrgued that municipality fixed 
effects absorb time-invariant heterogeneity, thus the coefficient captures how local fiscal 
positions respond to changes in national uncertainty. Heterogeneous fiscal structures across 
municipalities might condition this response, even though the uncertainty measure itself is 
common. 
 
3.3  Panel Dataset 
The study employs an unbalanced longitudinal panel covering 14 fiscal years (2010–2023). 
Municipalities with at least eight consecutive annual observations are retained to have 

https://www.policyuncertainty.com/
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temporal consistency. Table 3 reports the panel setting across subsamples. The combined 
sample covers 99.77% of Brazilian municipalities (5,557 of 5,570), with 75,755 municipality-
year observations. Municipalities with 14, 13 and 12 complete annual observations account 
for 97.27% of total observations, indicating strong temporal coverage. 
 
Table 3 – Timpe series and individual of panel data  

t i₁ i₂ i₃ Tot it₁ it₂ it₃ Tot 
14 297 537 3,408 4,242 4,158 7,518 47,712 59,388 
13 43 107 745 895 559 1,391 9,685 11,635 
12 9 17 196 222 108 204 2,352 2,664 
11 2 2 126 130 22 22 1,386 1,430 
10 2 1 32 35 20 10 320 350 
9 0 0 24 24 0 0 216 216 
8 0 0 9 9 0 0 72 72 

Tot 353 664 4,540 5,557 4,867 9,145 61,743 75,755 
Notes. i = municipalities; it = municipality-year observations. Subscripts 1, 2, 3 refer to REGIC-based 
subsamples. 
 
3.4  Empirical strategy  

Inferential analysis follows four sequential steps, applied independent of each 
subsample. First, a baseline fixed-effects panel model is estimated. Second, time controls for 
electoral cycles and the COVID-19 shock are introduced. Third, a fixed-effects instrumental 
variable specification addresses potential endogeneity of EPU. Fourth, unconditional quantile 
regressions examine distributional heterogeneity within each subsample. 
 
3.4.1 Baseline model 

The baseline specification follows a municipality fixed-effects, as follows. Variables 
described in Table 2. 
  

)1('
1 itittiit XEPUCash εγβα +++=  

 
Cashit represents the cash retention ratio of municipality i in year t. EPUt captures 

Brazilian policy uncertainty, Xit denotes the vector of control variables. The term αi absorbs 
time-invariant municipal characteristics. The fixed-effects estimator is appropriate in this 
context because unobserved possible heterogeneity across municipalities is expected to 
correlate with fiscal caracheristics and liquidity behavior. Standard errors are robust clustered 
at the municipal level to account for serial correlation and heteroskedasticity within panels. 

The main interest lies on the coefficient associated with EPU. The null hypothesis 
assumes no statistical association between EPU and cash retention (H0: β1 = 0). Rejection of 
the null hypothesis at the 5% significance level indicates that policy uncertainty is statistically 
associated with municipal cash retention behavior. A positive and significant coefficient is 
interpreted as evidence related to precautionary channel. A negative and significant 
coefficient with fiscal deterioration under uncertainty. 
 
3.4.2 Instrumental Variable Fixed-Effects Model 

To assess the sensitivity of the baseline estimates to potential endogeneity of EPU 
index, it is estimated a fixed-effects instrumental (FE-IV) variable specification, which is 
specified in Equation (2). 
 

)2('ˆ
1 itiitiit XUPECash εµγβα ++++=  
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Variable  represents the predicted value of EPU obtained from the first-stage 

regression, Xit denotes the vector of control variables, μi captures municipality fixed effects 
and εit is the idiosyncratic error term. The first-stage equation is specified in Equation 3. IV 
corresponds to Zt and proposed instrument is defined as the first lag of country-level EPU.  

 
)3('

itiittt uXZEPU +++= µθω  
 

EPU is instrumented with its first lag. The Brazilian EPU index exhibits strong serial 
correlation, which ensures relevance of the lagged value in the first-stage regression. 
Instrument strength is evaluated using the Kleibergen–Paap test. Following Reed (2015) and 
Bellemare, Masaki and Pepinsky (2017), the validity of a lagged instrument rests on two 
conditions. First, regards relevance. The endogenous variable must exhibit serial correlation, 
ensuring strong association between lagged and current values — a condition satisfied by the 
documented persistence of the Brazilian EPU index, which stems from institutional processes 
and macroeconomic expectations that evolve gradually over time. Second, is related to 
exclusion restriction. Unobserved confounders must not exhibit serial correlation. This 
condition is addressed through the inclusion of municipality fixed effects and time controls, 
which absorb permanent municipal heterogeneity and time-specific aggregate shocks 

The exclusion restriction requires that lagged EPU affects municipal cash retention 
only through contemporaneous EPU. This assumption relies on the inclusion of municipality 
fixed effects and year controls, which absorb time-invariant heterogeneity and aggregate 
shocks. 

 
3.4.3 Unconditional Quantile Panel Regressions 

To examine whether the impact of EPU varies across municipalities with different 
levels of cash retention, the empirical strategy incorporates unconditional quantile regressions 
based on the Recentered Influence Function (RIF), following Firpo et al. (2009) and Borgen 
(2016). The RIF of the unconditional quantile q_τ is: 

 

)4();( )(
);(1

τ

ττ
τ qf

qCash
it cash

itqCashIF −=
 

)5)(;();( τττ qCashIFqqCashRIF itit +=  
 

)5()];([ ττ qqCashRIFE it =  
 

where f_Cash(q_τ) is the density of cash retention at quantile q_τ. The coefficient β_τ 
measures the marginal effect of EPU on the unconditional τ-th quantile of cash retention, 
holding covariates constant. A positive and significant β_τ at higher quantiles indicates that 
municipalities with already high cash retention increase their liquidity buffers in response to 
uncertainty. A negative and significant coefficient at lower quantiles suggests fiscal capacity 
deterioration among more constrained municipalities. Standard errors are obtained through 
cluster bootstrap with 200 replications at the municipality level, as recommended by Borgen 
(2016). This identity allows the unconditional quantile to be estimated through a regression 
framework (Borgen, 2016). Considering the proposed baseline, RIF becomes the dependent 
variable in a fixed-effects panel regression: 
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In this stage, estimation of equation (6) is implemented using fixed-effects panel 

regressions with the recentered influence function as dependent variable. The coefficient αi 
indicates municipality fixed effects, λt time effects and βτ captures the marginal effect of EPU 
on the unconditional τ-th quantile of cash retention. Regarding further interpretations, 
coefficients (βτ) measures how changes in EPU shift the entire distribution at a specific 
quantile, holding the covariates constant. 
 
4. Data analysis 

The purpose of this subsection is to present descriptives and inferences, which is 
separated in subsamples as detailed in subection 3.1.   
 
4.1 Subsample 1 
4.1.1 Descriptives  

This subsample comprises 4,853 municipality-year observations distributed across 
Metropolises and Regional Capitals A and B. The descriptive statistics reveal expressive 
dispersion in cash retention within this group. 
 
Table 4 – Descriptives 
Variable N Mean SD Min Max q20 q40 q60 q80 
CASH_Rit 4,853 0.1950 0.1462 0.0327 0.6650 0.0803 0.1224 0.1828 0.2871 
CASH_Dit 4,853 2.8885 2.2964 0.4482 10.5505 1.1243 1.7592 2.6612 4.2602 
EPUt 4,853 5.1955 0.3583 4.5302 5.8479 4.8970 5.0631 5.2397 5.5432 
POPit 4,853 11.1495 1.5825 8.2284 14.2160 9.6351 10.7344 11.6658 12.6033 
INVit 4,853 0.0655 0.0435 0.0097 0.1895 0.0285 0.0460 0.0657 0.0977 
DETit 3,436 0.0944 0.1060 0.0001 0.4670 0.0135 0.0409 0.0797 0.1548 
TRFit 4,853 0.7237 0.1279 0.4258 0.9352 0.6155 0.6986 0.7706 0.8434 
LABit 4,853 0.4773 0.0745 0.3326 0.6557 0.4129 0.4563 0.4932 0.5374 
TAXit 4,862 0.1530 0.0860 0.0282 0.3832 0.0776 0.1158 0.1601 0.2222 
Notes. Variable definitions are presented in subsection 3.2. The sample contains 4,853 municipality-year 
observations (4,862 for TAX; 3,436 for DET). All ratio variables were winsorized at the 1th and 99th 
percentiles. 
 

CASH_R presents a mean of 0.1950 and a standard deviation of 0.1462. 
Municipalities at the 20th percentile retain 0.0803 of revenues in cash, while those at the 80th 
percentile retain 0.2871, a ratio of 3.6 between these positions. CASH_D presents a mean of 
2.8885 times current expenditures, with the 20th and 80th percentiles at 1.1243 and 4.2602 
respectively. Intergovernmental transfers (TRF) represent on average 72.37% of total current 
revenues. Personnel expenditures (LAB) consume on average 47.73% of current revenues, 
with the 80th percentile reaching 53.74%, approaching the statutory ceiling of the Fiscal 
Responsibility Law.  

Tax revenues (TAX) present a mean of 15.30% and a standard deviation of 8.60%, 
showing differences in fiscal autonomy across municipalities. Net consolidated debt (DET), 
available for 3,436 observations, presents a mean of 9.44% of current revenues. To avoid 
losing observations, debt was replaced by a dummy variable indicating whether the 
municipality carries debt. The distribution of variables reported in Table 4 indicates that fiscal 
heterogeneity occurs within this subsample. This provides empirical motivation for the use of 
unconditional quantile regressions in subsequent sections. 
 
4.1.2 Fixed effects panel mean regression 
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Table 5 reports fixed-effects estimates for Subsample 1. Three specifications are 
presented for each dependent variable: a baseline model with municipal fixed effects 
(columns 1 and 4), an extended specification incorporating time controls (columns 2 and 5), 
and a fixed-effects instrumental variable approach (columns 3 and 6). 

 
Table 5 – Fixed effects panel (subsample 1) 
  (1) (2) (3) (4) (5) (6) 
EPUt -0.0355*** -0.0505*** -0.0406*** -0.4399*** -0.6673*** -0.5451*** 

 (0.0061) (0.0086) (0.0132) (0.0987) (0.1383) (0.2067) 
POPit 0.6693*** 0.5316*** 0.5695*** 10.2140*** 7.9526*** 8.6698*** 

 (0.0633) (0.0719) (0.0707) (1.0505) (1.1823) (1.1676) 
INVit 0.1439** 0.1474** 0.1589** 1.1999 1.4995 1.5229 

 (0.0649) (0.0673) (0.0710) (1.0370) (1.0773) (1.1526) 
DETit 0.0011 -0.0001 -0.0008 -0.0663 -0.0837 -0.0958 

 (0.0074) (0.0074) (0.0075) (0.1148) (0.1141) (0.1163) 
TRFit -0.2105** -0.3073*** -0.2809*** -2.3248* -4.0313*** -3.6416** 

 (0.0840) (0.0912) (0.0965) (1.2368) (1.3632) (1.4199) 
LABit -0.3517*** -0.2617*** -0.2627*** -9.8699*** -8.5242*** -8.7399*** 

 (0.0596) (0.0605) (0.0633) (0.9930) (1.0037) (1.0440) 
TAXit -0.2916*** -0.4334*** -0.3995*** -4.3452*** -6.6991*** -6.3995*** 

 (0.1118) (0.1189) (0.1296) (1.6774) (1.8023) (1.9900) 
D13t  -0.0121** -0.0083  -0.1330 -0.0860 

  (0.0060) (0.0075)  (0.0924) (0.1177) 
D14t  -0.0267*** -0.0245***  -0.3668*** -0.3394*** 

  (0.0053) (0.0065)  (0.0793) (0.0991) 
D17t  0.0216*** 0.0152*  0.3831*** 0.3030** 

  (0.0053) (0.0079)  (0.0815) (0.1226) 
D18t  0.0052 0.0062  0.1651* 0.1793** 

  (0.0060) (0.0056)  (0.0922) (0.0845) 
D20t  0.0220*** 0.0160**  0.3855*** 0.3006*** 

  (0.0060) (0.0074)  (0.0930) (0.1143) 
D21t  0.0589*** 0.0553***  1.0593*** 0.9908*** 

  (0.0072) (0.0069)  (0.1183) (0.1148) 
D22t  0.0385*** 0.0347***  0.5444*** 0.4752*** 

  (0.0066) (0.0063)  (0.1036) (0.0990) 
Interc. -6.7288*** -5.0739***  -101.6767*** -74.4749***  

 (0.7026) (0.7970)  (11.6416) (13.0871)  
N 4,848 4,848 4,446 4,848 4,848 4,446 
R2 0.1203 0.1439 0.1563 0.1586 0.1830 0.1974 
I 352 352 352 352 352 352 
F test <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
KP LM - - <0.001 - - <0.001 
DWH - - 0.5760 - - 0.7241 
Notes. DET is a dummy variable equal to one if the municipality holds positive consolidated debt, and zero otherwise. 
Municipality fixed effects included in all specifications. Baseline specified in subsection 3.4.1 and 3.4.2. The F-test refers 
to the overall significance of the regression. The KP LM statistic corresponds to the Kleibergen–Paap rk LM test 
for underidentification. The null hypothesis is that the model is underidentified and p-values greater than 0.05 
indicate that the null cannot be rejected. The DWH test refers to the Durbin–Wu–Hausman test for endogeneity. 
The null hypothesis is that the economic policy uncertainty index (EPUₜ) is exogenous. Failure to reject the null 
suggests that Brazilian EPU can be treated as exogenous and that there is no statistically significant difference 
between the FEs and FE–IV estimates. All reported test statistics are presented as p-values. Standard errors are 
reported in parentheses and are clustered at the municipality level using the cluster-robust variance estimator 
(CRVE). ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. *** p<0.01, ** 
p<0.05, * p<0.1. 

 
The EPU coefficient is negative and significant at the 1% level across specifications 

and both dependent variables. In the extended specification, a one-unit increase in log EPU is 
associated with a reduction of 0.051 in CASH_R and 0.667 in CASH_D. The coefficient 
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remains stable across baseline, extended, and IV specifications. The Durbin-Wu-Hausman test 
does not reject exogeneity of EPU in either specification (p-value: 0.576 for CASH_R; 0.724 
for CASH_D). The Kleibergen-Paap statistics confirm instrument relevance. 

The negative association between EPU and cash retention is indicative of fiscal 
deterioration channel described in Hypothesis H1b. Elevated uncertainty compresses tax bases 
and reduces intergovernmental transfer flows, constraining the fiscal margin available for 
reserve accumulation. This finding diverges from the corporate finance literature, where 
uncertainty is associated with precautionary cash accumulation (Opler et al., 1999; Bates et 
al., 2009). The divergence is coherent to institutional constraints specific to public finance. 
Municipalities cannot adjust revenues in the short run and face statutory expenditure 
rigidities, in specific for payroll expenses. 

These results align with Cabello et al. (2024), who document that revenue forecast 
imprecision and personnel expenditure growth are significant determinants of cash holdings in 
Brazilian municipalities. The divergence from Gore (2009) and Hand et al. (2016), who 
document precautionary cash accumulation in U.S. municipalities, can be attributed to 
differences between the two institutional contexts. Brazilian municipalities face statutory 
personnel expense limits and transfer dependency that amplify the fiscal deterioration channel 
under uncertainty. 

The time dummies reveal fiscal contraction in 2013 and 2014 and fiscal expansion in 
2017, 2020, 2021, and 2022. The positive coefficients in 2020 and 2021 are related to the 
fiscal relief measures adopted during the COVID-19 pandemic. Lei Complementar 173/2020 
authorized extraordinary federal transfers of R$ 16.5 billion to municipalities and suspended 
subnational debt service obligations (STN, 2021). These provisions expanded discretionary 
cash and relaxed fiscal constraints, allowing municipalities to build higher liquid balances 
despite the macroeconomic shock. The mean regression results indicate that the association 
between EPU and cash retention is consistent with a fiscal deterioration channel in this 
subsample. The distributional characterization of this effect is examined in the quantile 
regression analysis that follows. 
 
4.1.3 Quantile panel regressions 

Table 6 reports unconditional quantile regression estimates for Subsample 1. The 
results decompose the mean effect across the cash retention distribution, allowing an 
assessment of whether the association consistent with fiscal deterioration is uniform across 
quantiles. 

 
Table 6 – Unconditional quantile panel regression estimations (Subsample 1) 
  (1) (2) (3) (4) (5) (6) (7) 
EPUt -0.0208*** -0.0303*** -0.0374*** -0.0464*** -0.0527*** -0.0553*** -0.0577*** 

 (0.0066) (0.0065) (0.0079) (0.0089) (0.0110) (0.0129) (0.0168) 
POPit 0.2512*** 0.2953*** 0.3571*** 0.4265*** 0.4401*** 0.5324*** 0.7033*** 

 (0.0354) (0.0390) (0.0474) (0.0601) (0.0699) (0.0990) (0.1478) 
INVit 0.1068*** 0.1100** 0.1093** 0.1114* 0.0812 0.0986 0.2883** 

 (0.0350) (0.0446) (0.0548) (0.0649) (0.0838) (0.1120) (0.1382) 
DETit 0.0006 -0.0006 -0.0057 -0.0075 -0.0149* -0.0135 -0.0040 

 (0.0046) (0.0047) (0.0056) (0.0071) (0.0077) (0.0112) (0.0158) 
TRFit -0.0616 -0.0379 -0.0511 -0.1574** -0.2868*** -0.3498*** -0.5304*** 

 (0.0487) (0.0494) (0.0617) (0.0776) (0.0912) (0.1146) (0.1557) 
LABit -0.1050*** -0.1548*** -0.2027*** -0.2396*** -0.2954*** -0.3794*** -0.4213*** 

 (0.0321) (0.0386) (0.0429) (0.0506) (0.0620) (0.0781) (0.1138) 
TAXit -0.0725 0.0232 -0.0338 -0.0827 -0.1966 -0.2446 -0.7122*** 

 (0.0651) (0.0702) (0.0785) (0.1093) (0.1414) (0.1641) (0.2439) 
D13t 0.0132*** 0.0108** 0.0022 -0.0134* -0.0171** -0.0147 -0.0334*** 

 (0.0044) (0.0050) (0.0055) (0.0073) (0.0082) (0.0107) (0.0125) 
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D14t -0.0034 -0.0017 -0.0121** -0.0209*** -0.0238*** -0.0247** -0.0368*** 
 (0.0049) (0.0049) (0.0056) (0.0068) (0.0075) (0.0098) (0.0125) 

D17t 0.0165*** 0.0242*** 0.0133** 0.0084 0.0220*** 0.0165* 0.0050 
 (0.0057) (0.0060) (0.0059) (0.0072) (0.0080) (0.0093) (0.0116) 

D18t 0.0115** 0.0057 0.0032 0.0005 -0.0077 0.0020 -0.0006 
 (0.0047) (0.0048) (0.0054) (0.0066) (0.0081) (0.0104) (0.0144) 

D20t 0.0195*** 0.0255*** 0.0264*** 0.0320*** 0.0341*** 0.0362*** 0.0171 
 (0.0047) (0.0051) (0.0062) (0.0073) (0.0085) (0.0113) (0.0132) 

D21t 0.0312*** 0.0431*** 0.0539*** 0.0754*** 0.0868*** 0.0929*** 0.0985*** 
 (0.0037) (0.0042) (0.0061) (0.0070) (0.0094) (0.0117) (0.0166) 

D22t 0.0211*** 0.0291*** 0.0354*** 0.0454*** 0.0678*** 0.0781*** 0.0727*** 
 (0.0035) (0.0042) (0.0058) (0.0078) (0.0096) (0.0129) (0.0193) 

Interc. -2.5233*** -2.9551*** -3.5394*** -4.1375*** -4.0805*** -4.9643*** -6.5895*** 
 (0.3905) (0.4341) (0.5149) (0.6553) (0.7678) (1.0587) (1.6184) 

n 4,848 4,848 4,848 4,848 4,848 4,848 4,848 
R2 0.0723 0.0969 0.1133 0.1254 0.1195 0.0986 0.0844 
i 352 352 352 352 352 352 352 
Notes. Notes. This table presents baseline estimations (subitem 3.4.3) for quantiles. Variables described in Table 
2. Columns (1) to (7) describes 20% to 80% quantile. Standard errors in parentheses are computed using a firm-
level cluster bootstrap (200 replications), as recommended for unconditional quantile regression models (Borgen, 
2016). ***, ** and * denotes significance of 1%, 5% and 10%, respectively. 
 

The EPU coefficient is negative and significant at the 1% level across all seven 
quantiles. The magnitude increases from −0.021 at the 20th percentile to −0.058 at the 80th 
percentile. The effect at the 80th percentile is approximately 2.8 times that at the 20th 
percentile. he estimated coefficients suggest greater sensitivity to EPU among municipalities 
with higher liquid balances relative to those at lower quantiles. This distributional 
heterogeneity carries important fiscal implications. Municipalities at lower quantiles face 
binding fiscal constraints that leave limited scope for reserve accumulation. Their balances are 
already compressed and uncertainty cannot erode what does not exist. At higher quantiles, 
municipalities hold discretionary reserves that are exposed to fiscal erosion under uncertainty. 
These municipalities appear to draw down existing buffers to finance current obligations, 
coherent with the fiscal deterioration hypothesis. Mean EPU coefficient of −0.051 in Table 5 
represents an average across the entire distribution. When the effect is heterogeneous, the 
mean estimate understates the effect at upper quantiles and overstates it at lower ones. This is 
precisely the informational content that unconditional quantile regression is designed to 
recover.  

Three regularities emerge from the quantile outcomes First, the fiscal deterioration 
effect of EPU is present across the entire cash retention distribution. Second, the effect is 
stronger at higher quantiles, indicating that municipalities with greater fiscal capacity face 
greater reserve erosion under uncertainty. Third, the distributional heterogeneity within this 
subsample suggests that sustained uncertainty carries the potential to erode the fiscal buffers 
of municipalities most critical to national public service delivery. These findings provide 
empirical support for hypothesis H2. Robustness checks using CASH_D are reported in 
Appendices subsection.  
 
4.2 Subsample 2 
4.2.1 Descriptives 

This subsample comprises 9,145 municipality-year observations distributed across 
Regional Capitals C and Sub-regional Centers. With 664 municipalities, Subsample 2 
represents 24.69% of national GDP and 23.35% of the national population. 
 
Table 7 – Descriptives 
#Variables N Mean SD Min Max q20 q40 q60 q80 
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CASH_R 9,145 0.1873 0.1580 0.0116 0.8521 0.0737 0.1107 0.1673 0.2696 
CASH_D 9,145 2.7924 2.4949 0.1633 13.2012 1.0247 1.5775 2.4304 4.0372 

EPU 9,145 5.1955 0.3588 4.5302 5.8479 4.8970 5.0631 5.2397 5.5432 
POP 9,145 10.5838 1.2523 7.4448 12.9356 9.3533 10.5829 11.1130 11.5814 
INV 9,145 0.0649 0.0453 0.0059 0.2725 0.0285 0.0453 0.0643 0.0938 
DET 6,130 0.0482 0.0785 0.0013 0.5334 0.0000 0.0030 0.0321 0.0829 
TRF 9,145 0.7643 0.1170 0.5055 0.9835 0.6611 0.7375 0.8063 0.8770 
LAB 9,145 0.4774 0.0773 0.2941 0.7447 0.4159 0.4566 0.4915 0.5339 
TAX 9,133 0.1115 0.0524 0.0129 0.1834 0.0564 0.0961 0.1307 0.1707 

Notes. Variable definitions are presented in subsection 3.2. The sample contains 9,145 municipality-year 
observations (9,133 for TAX; 6,130 for DET). All ratio variables were winsorized at the 1th and 99th 
percentiles. 
 

 CASH_R presents a mean of 0.1873 and a standard deviation of 0.1580. The 20th and 
80th percentiles stand at 0.0737 and 0.2696, a ratio of 3.7 between these positions. This 
within-subsample dispersion is comparable to Subsample 1, despite lower average retention 
levels. CASH_D presents a mean of 2.7924 times current expenditures, with the 20th and 
80th percentiles at 1.0247 and 4.0372. Intergovernmental transfers (TRF) represent on 
average 76.43% of total current revenues, marginally above the 72.37% observed in 
Subsample 1. Personnel expenditures (LAB) present a mean of 47.74% of current revenues, 
with the 80th percentile at 53.39%, remaining close to the statutory ceiling of the Fiscal 
Responsibility Law. Tax revenues (TAX) present a mean of 11.15%, below the 15.30% 
observed in Subsample 1, reflecting less developed local tax bases in this stratum. Investment 
(INV) presents a mean of 6.49%, comparable to Subsample 1. The debt variable (DET) 
presents a 20th percentile of zero, confirming the high frequency of zero-debt municipalities 
that motivated its transformation into a dummy variable. 
 
4.2.2 Fixed effects panel mean regression 

Table 8 reports fixed-effects estimates for Subsample 2. The specification follows that 
of Subsample 1. 
 
Table 8 – Fixed effects panel (subsample 2) 
  (1) (2) (3) (4) (5) (6) 
EPUt -0.0099** -0.0137** -0.0015 -0.0784 -0.1657 0.0220 
 (0.0050) (0.0067) (0.0113) (0.0768) (0.1040) (0.1776) 
POPit 0.4160*** 0.2247*** 0.2022*** 6.2043*** 2.9954*** 2.5854** 
 (0.0615) (0.0658) (0.0732) (0.9914) (1.0597) (1.1643) 
INVit 0.0827** 0.1068** 0.1226*** 0.7975 1.3155** 1.6954** 
 (0.0389) (0.0415) (0.0439) (0.5827) (0.6233) (0.6765) 
DETit -0.0052 -0.0056 -0.0059 -0.0679 -0.0730 -0.0840 
 (0.0053) (0.0052) (0.0054) (0.0836) (0.0820) (0.0854) 
TRFit -0.3814*** -0.5051*** -0.4602*** -5.6211*** -7.8571*** -7.2642*** 
 (0.0687) (0.0719) (0.0767) (1.0760) (1.1235) (1.1907) 
LABit -0.4257*** -0.3077*** -0.3261*** -10.1377*** -8.2222*** -8.4214*** 
 (0.0493) (0.0510) (0.0538) (0.7663) (0.7704) (0.8177) 
TAXit -0.2257* -0.5001*** -0.3936*** -4.7016** -9.2966*** -7.6776*** 
  (0.1247) (0.1275) (0.1429) (1.9947) (2.0427) (2.2720) 
D13t   0.0047 0.0080   0.1218 0.1716* 
   (0.0048) (0.0056)   (0.0759) (0.0882) 
D14t   -0.0085* -0.0058   -0.0952 -0.0584 
   (0.0044) (0.0049)   (0.0675) (0.0753) 
D17t   0.0051 -0.0018   0.1579** 0.0489 
   (0.0042) (0.0057)   (0.0645) (0.0902) 
D18t   0.0113*** 0.0116***   0.2192*** 0.2230*** 
   (0.0042) (0.0044)   (0.0642) (0.0684) 
D20t   0.0190*** 0.0134***   0.3898*** 0.3029*** 
   (0.0046) (0.0048)   (0.0720) (0.0756) 
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D21t   0.0735*** 0.0711***   1.3067*** 1.2764*** 
   (0.0056) (0.0055)   (0.0884) (0.0879) 
D22t   0.0552*** 0.0531***   0.8723*** 0.8405*** 
    (0.0052) (0.0050)   (0.0818) (0.0783) 
Inter. -3.6461*** -1.5458**   -52.8140*** -17.3358   
  (0.6449) (0.6859)   (10.4194) (11.0735)   
n 9,133 9,133 8,360 9,133 9,133 8,360 
R2 0.0775 0.1085 0.1099 0.1139 0.1490 0.1526 
I 664 664 664 664 664 664 
F test <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
KP LM - - <0.01 - - <0.01 
DM - - <0.01 - - <0.01 
Notes. Similar to Table 5. 
 

The Durbin-Wu-Hausman test rejects exogeneity of EPU for this subsample. The IV 
specification is therefore the preferred estimator. Under IV identification, the EPU coefficient 
loses statistical significance for both CASH_R and CASH_D. This outcome is driven by the 
greater internal heterogeneity in local economic functioning among intermediate urban 
centers. The transmission of national uncertainty to local fiscal behavior is less uniform in this 
subsample, rendering aggregate temporal instruments less effective at isolating the causal 
channel. The inferential weight for this subsample shifts to the quantile regression analysis 
presented in the following subsection. 

In the fixed-effects specifications, the EPU coefficient is negative and significant at 
the 5% level for CASH_R in columns (1) and (2), with estimates of −0.010 and −0.014. These 
magnitudes are approximately one quarter of the corresponding estimates in Subsample 1, 
consistent with lower fiscal complexity and more limited discretionary reserve capacity. EPU 
does not reach significance for CASH_D, suggesting that uncertainty effects are not 
sufficiently large to be detected through expenditure-scaled measures at this hierarchical 
level. 
 
4.2.3 Quantile panel regressions 

Table 9 reports unconditional quantile regression estimates for Subsample 2. Relative 
to Subsample 1, the EPU coefficient exhibits a distinct distributional trajectory, with effects 
concentrated at intermediate quantiles. The coefficient is not significant at the 20th percentile, 
reaches its maximum at the 50th percentile (−0.021, p < 0.01) and loses significance at the 
70th and 80th percentiles. 
 
Table 9 – Unconditional quantile panel regression estimations (Subsample 2) 
  (1) (2) (3) (4) (5) (6) (7) 
EPUt -0.0044 -0.0083** -0.0141*** -0.0206*** -0.0172** -0.0133 -0.0147 
 (0.0041) (0.0040) (0.0046) (0.0057) (0.0072) (0.0090) (0.0142) 
POPit 0.1813*** 0.1989*** 0.2410*** 0.3052*** 0.2978*** 0.2404*** 0.2961** 
 (0.0264) (0.0289) (0.0373) (0.0435) (0.0577) (0.0881) (0.1421) 
INVit 0.0877*** 0.1222*** 0.1244*** 0.0949** 0.1560*** 0.1740*** 0.1117 
 (0.0251) (0.0275) (0.0284) (0.0417) (0.0480) (0.0596) (0.0915) 
DETit -0.0005 0.0007 0.0008 -0.0034 -0.0064 -0.0067 -0.0043 
 (0.0026) (0.0029) (0.0030) (0.0042) (0.0062) (0.0075) (0.0107) 
TRFit -0.0645** -0.1027*** -0.1715*** -0.2293*** -0.3886*** -0.5917*** -0.8671*** 
 (0.0265) (0.0277) (0.0390) (0.0461) (0.0676) (0.0889) (0.1534) 
LABit -0.1374*** -0.1607*** -0.2022*** -0.3074*** -0.4011*** -0.4857*** -0.6078*** 
 (0.0207) (0.0234) (0.0311) (0.0349) (0.0480) (0.0621) (0.1107) 
TAXit 0.1418** 0.0874 0.0030 -0.0219 -0.2790** -0.4294** -1.0469*** 
  (0.0582) (0.0577) (0.0725) (0.0944) (0.1324) (0.1815) (0.3379) 
D13t 0.0094*** 0.0105*** 0.0083** 0.0056 -0.0015 -0.0006 0.0009 
 (0.0030) (0.0033) (0.0036) (0.0044) (0.0054) (0.0075) (0.0105) 
D14t -0.0041 -0.0013 0.0020 -0.0017 -0.0050 -0.0094 -0.0067 
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 (0.0030) (0.0032) (0.0038) (0.0043) (0.0056) (0.0075) (0.0099) 
D17t 0.0104*** 0.0145*** 0.0108*** 0.0089** 0.0011 -0.0041 -0.0040 
 (0.0031) (0.0033) (0.0039) (0.0044) (0.0054) (0.0068) (0.0097) 
D18t 0.0131*** 0.0162*** 0.0106*** 0.0092* 0.0073 0.0060 0.0114 
 (0.0030) (0.0030) (0.0033) (0.0049) (0.0050) (0.0070) (0.0100) 
D20t 0.0161*** 0.0177*** 0.0245*** 0.0322*** 0.0274*** 0.0298*** 0.0067 
 (0.0032) (0.0033) (0.0045) (0.0051) (0.0066) (0.0083) (0.0101) 
D21t 0.0244*** 0.0393*** 0.0540*** 0.0773*** 0.1098*** 0.1291*** 0.1411*** 
 (0.0028) (0.0032) (0.0039) (0.0057) (0.0078) (0.0091) (0.0161) 
D22t 0.0134*** 0.0224*** 0.0380*** 0.0574*** 0.0810*** 0.0967*** 0.1201*** 
  (0.0028) (0.0031) (0.0041) (0.0052) (0.0073) (0.0083) (0.0134) 
Inter. -1.7345*** -1.8415*** -2.1591*** -2.6814*** -2.3978*** -1.5598* -1.7424 
  (0.2746) (0.2995) (0.3844) (0.4493) (0.5996) (0.9108) (1.4790) 
n 9,133 9,133 9,133 9,133 9,133 9,133 9,133 
R2 0.0625 0.0816 0.1027 0.1249 0.1345 0.1141 0.0752 
i 664 664 664 664 664 664 664 
Notes. Similar to Table 5. 

 
These outcomes are consistent with the fiscal structure of intermediate urban centers. 

Municipalities in the lower tail exhibit compressed balances with limited capacity to absorb 
additional shocks. At the upper quantiles, reserve levels remain below those observed in 
Subsample 1. Reserves appear less directly exposed to aggregate EPU shocks, given greater 
dependence on legally determined transfer flows. The estimated effect of national EPU is 
largest among municipalities occupying an intermediate fiscal position within this subsample. 
Quantile results establish that the fiscal deterioration channel is present but distributionally 
heterogeneous in this stratum. Its incidence is concentrated at intermediate fiscal positions 
rather than increasing across the full distribution. This indicates the lower fiscal autonomy 
and greater transfer dependency of Regional Capitals C and Sub-regional Centers. Additional 
estimations using CASH_D are reported in Appendix subsection. 
 
4.3 Subsample 3 
4.3.1 Descriptives 

Subsample 3 comprises 61,743 municipality-year observations distributed across 
Centers of Zone and Local Centers. With 4,540 municipalities, this stratum accounts for 
19.31% of national GDP and 32.31% of the national population. 
 
Table 9 – Descriptives 
#Variables N Mean SD Min Max q20 q40 q60 q80 
CASH_R 61,743 0.1581 0.1496 0.0116 0.8521 0.0570 0.0888 0.1340 0.2263 
CASH_D 61,743 2.3649 2.3380 0.1633 13.2012 0.7973 1.2729 1.9533 3.4091 

EPU 61,743 5.1967 0.3582 4.5302 5.8479 4.8970 5.0631 5.2397 5.5432 
POP 61,741 9.1649 0.8562 7.4448 11.8552 8.3599 8.9010 9.4170 9.9412 
INV 61,743 0.0734 0.0520 0.0059 0.2725 0.0314 0.0503 0.0728 0.1081 
DET 28,671 0.0571 0.0873 0.0013 0.5334 0.0047 0.0184 0.0392 0.0814 
TRF 61,743 0.8870 0.0759 0.5055 0.9835 0.8304 0.8864 0.9223 0.9506 
LAB 61,743 0.4770 0.0820 0.2941 0.7447 0.4114 0.4530 0.4886 0.5358 
TAX 61,542 0.0497 0.0363 0.0129 0.1834 0.0210 0.0316 0.0463 0.0737 

Notes. Variable definitions are presented in subsection 3.2. The sample contains 61,743 municipality-year 
observations (61,743 for TAX; 28,671 for DET). All ratio variables were winsorized at the 1st and 99th 
percentiles. 
 

CASH_R presents a mean of 0.1581 and a standard deviation of 0.1496. The 20th and 
80th percentiles stand at 0.0570 and 0.2263, a ratio of 3.97 between these positions. This 
within-subsample dispersion is proportionally larger than in Subsamples 1 and 2, despite 
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lower absolute retention levels. CASH_D presents a mean of 2.3649 times current 
expenditures, with the 80th percentile at 3.409. Intergovernmental transfers (TRF) represent 
on average 88.70% of total current revenues, substantially above the 72.37% and 76.43% 
observed in Subsamples 1 and 2. The 80th percentile reaches 95.06%, indicating near-total 
transfer dependency among a large share of municipalities in this group. Tax revenues (TAX) 
present a mean of 4.97%, less than one third of the corresponding value in Subsample 1, 
indicating the virtual absence of developed local tax bases in this stratum. Personnel 
expenditures (LAB) present a mean of 47.70%, comparable across all three subsamples, 
suggesting that payroll rigidity is a constraint throughout the Brazilian municipal system. 
Investment (INV) presents a mean of 7.34%, marginally higher than in Subsamples 1 and 2. 
The debt variable (DET) is available for 28,671 of 61,743 observations, reinforcing the 
decision to treat indebtedness as a dummy variable. 
 
4.3.2 - Fixed effects panel mean regression for 

Table 10 reports fixed-effects estimates for Subsample 3. The specification follows 
that of Subsamples 1 and 2. 
 
Table 10 – Fixed effects panel (subsample 3) 

  (1) (2) (3) (4) (5) (6) 
EPUt 0.0284*** 0.0193*** 0.0619*** 0.4905*** 0.3340*** 0.9593*** 
 (0.0018) (0.0021) (0.0034) (0.0278) (0.0326) (0.0534) 
POPit 0.1326*** 0.0643*** 0.0052 1.9456*** 0.8481*** 0.0098 
 (0.0251) (0.0211) (0.0216) (0.3754) (0.3234) (0.3399) 
INVit 0.1272*** 0.1318*** 0.1890*** 0.8292*** 1.0201*** 1.8121*** 
 (0.0149) (0.0148) (0.0158) (0.2067) (0.2067) (0.2191) 
DETit -0.0130** -0.0101* -0.0061 -0.1969* -0.1508 -0.0944 
 (0.0065) (0.0060) (0.0061) (0.1018) (0.0945) (0.0954) 
TRFit -0.3255*** -0.4608*** -0.4278*** -4.5633*** -6.8695*** -6.2286*** 
 (0.0293) (0.0298) (0.0319) (0.4197) (0.4334) (0.4562) 
LABit -0.1990*** -0.0940*** -0.1308*** -6.6155*** -5.0509*** -5.7290*** 
 (0.0150) (0.0148) (0.0156) (0.2204) (0.2186) (0.2252) 
TAXit -0.0444 -0.3768*** -0.2550*** -1.6841** -6.9595*** -5.2013*** 
  (0.0503) (0.0497) (0.0528) (0.7678) (0.7618) (0.8069) 
D13t   -0.0017 0.0097***   0.0252 0.1891*** 
   (0.0015) (0.0017)   (0.0230) (0.0259) 
D14t   -0.0092*** -0.0006   -0.0919*** 0.0334 
   (0.0015) (0.0016)   (0.0228) (0.0247) 
D17t   -0.0063*** -0.0311***   -0.0474** -0.4064*** 
   (0.0015) (0.0019)   (0.0221) (0.0296) 
D18t   0.0254*** 0.0299***   0.4205*** 0.4888*** 
   (0.0016) (0.0018)   (0.0246) (0.0265) 
D20t   0.0196*** 0.0033**   0.3930*** 0.1551*** 
   (0.0017) (0.0017)   (0.0265) (0.0260) 
D21t   0.0882*** 0.0847***   1.4990*** 1.4430*** 
   (0.0018) (0.0018)   (0.0300) (0.0292) 
D22t   0.0619*** 0.0551***   0.8788*** 0.7778*** 
    (0.0018) (0.0017)   (0.0285) (0.0267) 
Interc. -0.8155*** -0.0718   -10.5957*** 1.5529   
  (0.2273) (0.1907)   (3.3969) (2.9232)   
N 61,540 61,540 55,942 61,540 61,540 55,942 
R2 0.0411 0.1072 0.0956 0.0705 0.1386 0.1314 
I 4,535 4,535 4,534 4,535 4,535 4,534 
F test <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
KP LM - - <0.01 - - <0.01 
DWH - - <0.01 - - <0.01 

Notes. Similar to Table 5 
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The results for Subsample 3 diverge from those of the higher-order already presented. 

EPU coefficient is positive and significant at the 1% level across all specifications for both 
dependent variables. This includes IV specification, where the coefficient increases to 0.062 
for CASH_R and 0.959 for CASH_D. This results are consistent with hypothesis H1a: at the 
base of the urban hierarchy, increasing uncertainty is associated with higher municipal cash 
retention, indicating that the precautionary channel dominates over fiscal deterioration in this 
stratum. 

Durbin-Wu-Hausman test rejects the null hypothesis of exogeneity of EPU for 
Subsample 3. However, different to Subsample 2, in Subsample 3 the IV coefficient retains 
significance and increases in magnitude relative to the FE specification. It suggests that 
endogeneity in the FE estimator biases the estimated precautionary effect toward attenuation. 
FE estimate understates the true association between uncertainty and cash accumulation in 
this stratum. Therefore, IV outcomes strengthen rather than weaken precautionary channel.  

Three explanations can corroborate to positive association between EPU index and 
cash retention. First, municipalities face under severe fiscal constraints. With 
intergovernmental transfer dependency averaging 88.70% of current revenues and own-source 
tax revenues averaging only 4.97% — less than one third of the corresponding share in 
Subsample 1 — local governments have virtually no capacity to adjust revenues in response 
to aggregate shocks. Unlike higher-order municipalities, which can mobilize own-source 
fiscal instruments or access credit markets under uncertainty, the results suggest that small 
municipalities face a binary choice of spend transferences or retain them. Under elevated 
uncertainty, municipalities tend to favor reserve retention. 

Second, Brollo et al., (2013) infer that windfall transfers to Brazilian municipalities 
tend to expand budget size without producing commensurate improvements in public goods 
provision, align with the limited administrative capacity to execute budgeted expenditures in 
smaller municipalities. This aligns with the assertion made by Cabello et al. (2024), who 
documented persistent low budget execution in Brazilian municipalities (more persistent in 
among smaller ones) driven by constraints rather than deliberate fiscal choices. Under 
increasing uncertainty, these constraints are amplified as municipalities defer commitments 
and reduce the rate of project execution. 

Third, the STN (2021) documents that federal pandemic transfers under Lei 
Complementar 173/2020 more than offset municipal revenue losses in 2020, generating 
accumulated cash balances that the STN acknowledged were expected to be deployed only in 
subsequent fiscal years — direct evidence that resources were received but not executed. 
Within Subsample 3, the quantile coefficients of the D21 coefficient increases from 0.028 at 
the 20th percentile to 0.186 at the 80th percentile. This distributional gradient suggests that 
pandemic transfers were associated with larger cash accumulation among municipalities in the 
upper quantiles. 
 
4.3.3 Quantile Panel Regressions 

The unconditional quantile regression outcomes for Subsample 3 confirm and extend 
the precautionary interpretation established in the mean specifications (Table 11). But caveats 
need to be made, since these positive coefficients do not delineate a all fundaments of 
precautionary channel. EPU index coefficient is positive and significant at the 1% level across 
all quantiles. The coefficients increase from 0.013 at the 20th percentile to 0.033 at the 80th. 
This distributional mirrors invert direction from that observed Subsample. Rather than reserve 
erosion intensifying at upper quantiles, reserve accumulation intensifies among municipalities 
that already hold higher cash balances. 
 
Table 11 Unconditional quantile panel regression estimations (Subsample 3) 
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  (1) (2) (3) (4) (5) (6) (7) 
EPUt 0.0133*** 0.0122*** 0.0129*** 0.0137*** 0.0167*** 0.0265*** 0.0330*** 
 (0.0010) (0.0013) (0.0014) (0.0015) (0.0022) (0.0029) (0.0040) 
POPit 0.0349*** 0.0402*** 0.0475*** 0.0487*** 0.0450** 0.0292 0.0111 
 (0.0089) (0.0095) (0.0123) (0.0129) (0.0183) (0.0283) (0.0428) 
INVit 0.0497*** 0.0612*** 0.0782*** 0.1087*** 0.1479*** 0.2021*** 0.2244*** 
 (0.0061) (0.0066) (0.0079) (0.0109) (0.0140) (0.0199) (0.0286) 
DETit -0.0055** -0.0046 -0.0009 -0.0043 -0.0144** -0.0173* -0.0158 
 (0.0024) (0.0029) (0.0037) (0.0048) (0.0068) (0.0092) (0.0142) 
TRFit -0.0603*** -0.0861*** -0.1228*** -0.1783*** -0.2533*** -0.4247*** -0.7531*** 
 (0.0081) (0.0095) (0.0114) (0.0160) (0.0207) (0.0347) (0.0567) 
LABit -0.0250*** -0.0511*** -0.0759*** -0.1172*** -0.1720*** -0.2662*** -0.3394*** 
 (0.0057) (0.0060) (0.0080) (0.0096) (0.0128) (0.0198) (0.0268) 
TAXit -0.0084 0.0073 0.0093 -0.0043 -0.0458 -0.2282*** -0.7367*** 
  (0.0173) (0.0203) (0.0261) (0.0321) (0.0428) (0.0651) (0.1060) 
D13t 0.0052*** 0.0031*** -0.0001 -0.0023* -0.0036** -0.0082*** -0.0081** 
 (0.0010) (0.0010) (0.0012) (0.0014) (0.0017) (0.0024) (0.0032) 
D14t -0.0033*** -0.0041*** -0.0064*** -0.0086*** -0.0102*** -0.0157*** -0.0157*** 
 (0.0010) (0.0010) (0.0012) (0.0014) (0.0016) (0.0023) (0.0030) 
D17t -0.0028*** -0.0018 -0.0026** -0.0029** -0.0053*** -0.0132*** -0.0168*** 
 (0.0011) (0.0011) (0.0012) (0.0014) (0.0018) (0.0024) (0.0032) 
D18t 0.0133*** 0.0146*** 0.0182*** 0.0206*** 0.0236*** 0.0257*** 0.0321*** 
 (0.0011) (0.0011) (0.0013) (0.0015) (0.0018) (0.0024) (0.0034) 
D20t 0.0058*** 0.0117*** 0.0171*** 0.0259*** 0.0347*** 0.0363*** 0.0263*** 
 (0.0011) (0.0011) (0.0014) (0.0018) (0.0021) (0.0031) (0.0041) 
D21t 0.0281*** 0.0385*** 0.0533*** 0.0771*** 0.1075*** 0.1535*** 0.1859*** 
 (0.0008) (0.0010) (0.0014) (0.0021) (0.0024) (0.0041) (0.0058) 
D22t 0.0155*** 0.0230*** 0.0346*** 0.0509*** 0.0732*** 0.1099*** 0.1374*** 
  (0.0009) (0.0010) (0.0012) (0.0017) (0.0022) (0.0036) (0.0050) 
Interc. -0.2692*** -0.2653*** -0.2822** -0.2104* -0.0685 0.2601 0.7943** 
  (0.0807) (0.0844) (0.1104) (0.1188) (0.1643) (0.2629) (0.3948) 
n 61,540 61,540 61,540 61,540 61,540 61,540 61,540 
R2 0.0356 0.0543 0.0756 0.0981 0.1161 0.1191 0.0942 
i 4,535 4,535 4,535 4,535 4,535 4,535 4,535 
Notes. Similar to Table 5.  

 
This heterogeneity across the distribution links the precautionary channel and 

circumstances related to low capacity of exection. Municipalities in the lower tail face binding 
fiscal constraints that restrict expenditure adjustments under heightened uncertainy. It can be 
argued that that they retain the minimum necessary to sustain operations and have low 
capacity to accumulate additional reserves under uncertainty. Municipalities at the upper 
quantiles hold relatively higher balances that grow further when uncertainty rises. Two non-
mutually exclusive explanations are consistent with these estimates. A precautionary 
interpretation predicts stronger reserve accumulation among municipalities with larger initial 
buffers when uncertainty rises. A low-execution interpretation predicts cash accumulation 
driven by persistent budget underexecution rather than fiscal conditions. 

The pandemic dummies present the most pronounced distributional coefficients across 
models. The D21 coefficient increases from 0.028 at the 20th percentile to 0.186 at the 80th 
percentile. These results suggests that extraordinary federal transfers generated 
disproportionate cash accumulation among municipalities with limited budget execution 
capacity. 

The results for Subsample 3 establish that the fiscal deterioration channel identified in 
Subsamples 1 and 2 does not extend to the base of the urban hierarchy. National uncertainty is 
associated with precautionary cash accumulation in this stratum. This subsample also present 
a phenomenon that is confounding, since it provide evidence of passive reserve accumulation 
driven by low budget execution capacity. The distributional evidence suggests this effect is 
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present across the entire cash retention distribution. It intensifies among municipalities with 
already higher balances, consistent with the institutional constraints documented by Cabello et 
al. (2024). These findings provide further empirical support for hypothesis H2 and complete 
the cross-stratum characterization of the EPU-cash retention relationship in Brazil. Additional 
estimations using CASH_D are reported in Appendix subsection. 
 
5. Concluding remarks 

This study examined the relationship between economic policy uncertainty and 
municipal cash retention in Brazil from 2010 to 2023. Brazilian municipalities differ at least 
in economic complexity, revenue composition and dependence on governmental transfers. 
Two mechanisms were considered: a precautionary channel, predicting reserve accumulation 
under uncertainty, and a fiscal deterioration channel, predicting reserve reduction due to 
revenue compression and expenditure rigidity. The analysis treats the net effect as an 
empirical question. Supported by REGIC urban hierarchy, municipalities were divided into 
three subsamples. Relationship was estimated through fixed-effects, instrumental variable, 
and unconditional quantile regressions to cope heterogeneity.  

In Subsample 1, uncertainty is negatively associated with cash retention across 
specifications and quantiles. In economically central municipalities, fiscal margins adjust 
through reserve compression rather than precautionary accumulation. For subsample 2, also 
fixed-effects estimates indicate a negative association at the mean, but the instrumental 
variable specification does not sustain statistical significance. Quantile regressions show that 
the effect is concentrated at intermediate positions of the cash distribution, indicating 
heterogeneous exposure within this group. Negative pattern differs in subsample 1. These 
municipalities display high dependence on intergovernmental transfers and limited own-
source revenue. The association with uncertainty does not replicate the pattern observed in 
Subsample 1. Cash accumulation in this group may reflect transfer dependence and 
constraints in budget execution rather than precautionary behavior. 

The findings indicate that the relationship between national economic policy 
uncertainty and municipal liquidity depends on fiscal position within the urban hierarchy. In 
economically central municipalities, uncertainty is associated with reserve reduction. In 
peripheral municipalities, liquidity dynamics are shaped by transfer dependency and 
execution constraints. The results therefore support the heterogeneity hypothesis and indicate 
that national uncertainty shocks are transmitted to local public finances through distinct fiscal 
configurations. This study contributes to the literature by extending the analysis of economic 
policy uncertainty to subnational governments in a decentralized federation and by 
incorporating spatial hierarchy as an organizing principle for empirical identification. The 
evidence indicates that municipal liquidity responses to uncertainty are conditioned by fiscal 
structure and institutional capacity. 

The evidence from the pandemic period indicates that emergency intergovernmental 
transfers were associated with higher municipal cash balances, particularly among 
municipalities with high transfer dependence and limited own-source revenue. Although the 
propagation of economic policy uncertainty across municipalities is not homogeneous, the 
results indicate that fiscal responses are systematically conditioned by structural position 
within the urban hierarchy. The expansion of fiscal space did not uniformly translate into 
immediate expenditure execution. The findings indicate that the effectiveness of transfer-
based stabilization policies depends on the volume of resources allocated and also on local 
administrative capacity and budget execution constraints. In regions marked by structural 
heterogeneity, transfer design alone does not ensure fiscal transmission to public service 
provision. 
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Apendices 
 
Table 12 Unconditional quantile panel regression estimations for CASH_D (Subsample 1) 
  (1) (2) (3) (4) (5) (6) (7) 
EPUt -0.2732*** -0.3894*** -0.5366*** -0.6429*** -0.7588*** -0.6902*** -0.8121*** 

 (0.0940) (0.1043) (0.1096) (0.1379) (0.1491) (0.2176) (0.2489) 
POPit 3.1235*** 3.9646*** 4.7641*** 5.9193*** 6.4573*** 7.0800*** 10.7583*** 

 (0.5417) (0.5988) (0.7268) (0.8705) (0.9814) (1.6675) (2.0633) 
INVit 1.5990*** 1.5480** 0.9978 1.4981 1.6735 2.6355* 2.3004 

 (0.5272) (0.6703) (0.7626) (1.0510) (1.1699) (1.5653) (2.1927) 
DETit -0.0148 -0.0468 -0.0778 -0.0654 -0.2403* -0.3415* -0.1342 

 (0.0577) (0.0694) (0.0869) (0.1085) (0.1235) (0.1799) (0.2568) 
TRFit -1.1310* -1.1944 -1.4289* -2.7026** -4.1099*** -5.5679*** -6.7034*** 

 (0.6504) (0.7869) (0.8648) (1.1089) (1.3199) (1.8317) (2.4752) 
LABit -2.5019*** -3.4829*** -4.5121*** -5.7245*** -7.2964*** -9.5672*** -11.2980*** 

 (0.4108) (0.5425) (0.6230) (0.7137) (0.9514) (1.3158) (1.6070) 
TAXit -0.8533 -0.1223 -0.8039 -2.2577 -2.4123 -3.2631 -8.8246** 

 (0.8970) (1.1366) (1.1822) (1.6675) (1.7332) (2.3382) (3.4862) 
D13t 0.2114*** 0.1852*** 0.1161 -0.1141 -0.2188* -0.1751 -0.2926 
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 (0.0679) (0.0710) (0.0864) (0.1268) (0.1269) (0.1601) (0.1902) 
D14t 0.0148 -0.0214 -0.0950 -0.2549** -0.2948** -0.3387** -0.5272*** 

 (0.0636) (0.0728) (0.0791) (0.0991) (0.1309) (0.1544) (0.1621) 
D17t 0.2890*** 0.3585*** 0.2869*** 0.2345** 0.4238*** 0.2898* 0.2595 

 (0.0772) (0.0821) (0.0932) (0.0998) (0.1242) (0.1507) (0.1952) 
D18t 0.1830*** 0.1352* 0.1089 0.0426 0.0511 0.1261 0.0933 

 (0.0647) (0.0793) (0.0844) (0.1044) (0.1171) (0.1501) (0.1966) 
D20t 0.3091*** 0.3910*** 0.4576*** 0.5605*** 0.6018*** 0.5798*** 0.2754 

 (0.0736) (0.0744) (0.0914) (0.1136) (0.1287) (0.1842) (0.2273) 
D21t 0.4808*** 0.6194*** 0.8405*** 1.1254*** 1.3049*** 1.6598*** 1.6431*** 

 (0.0499) (0.0697) (0.0903) (0.1122) (0.1471) (0.2099) (0.2691) 
D22t 0.3128*** 0.3810*** 0.5224*** 0.6459*** 0.8902*** 1.0025*** 0.9981*** 

 (0.0530) (0.0609) (0.0955) (0.1216) (0.1396) (0.2042) (0.2472) 
Inter. -30.378*** -38.447*** -45.453*** -55.721*** -58.739*** -63.149*** -100.163*** 

 (6.0301) (6.6468) (8.0363) (9.6943) (10.7329) (18.2663) (22.8907) 
N 4,848 4,848 4,848 4,848 4,848 4,848 4,848 
R2 0.0764 0.1013 0.1193 0.1387 0.1316 0.1161 0.1000 
I 352 352 352 352 352 352 352 
Notes. This table presents unconditional quantile panel regression estimates for Subsample 3 using CASH_D as 
the dependent variable. Columns (1) to (7) correspond to the 20th through 80th percentiles. Standard errors in 
parentheses are computed using a municipality-level cluster bootstrap (200 replications). ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. 
 
Table 13 Unconditional quantile panel regression estimations for CASH_D (Subsample 2) 
  (1) (2) (3) (4) (5) (6) (7) 
EPUt -0.0543 -0.1301** -0.1634** -0.2828*** -0.2388** -0.1936 -0.0697 

 (0.0564) (0.0661) (0.0702) (0.0837) (0.1060) (0.1310) (0.1896) 
POPit 2.2004*** 2.6375*** 3.1011*** 3.8566*** 3.9653*** 3.3731*** 2.8467 

 (0.3620) (0.4242) (0.4791) (0.7277) (0.8376) (1.2999) (1.9978) 
INVit 1.1344*** 1.8140*** 1.7757*** 1.6736*** 2.3464*** 2.7706*** 2.2933 

 (0.3411) (0.4172) (0.4274) (0.5989) (0.6961) (0.9992) (1.5285) 
DETit 0.0026 0.0166 0.0047 -0.0605 -0.0628 -0.0564 -0.1015 

 (0.0372) (0.0421) (0.0478) (0.0650) (0.0807) (0.1189) (0.1703) 
TRFit -1.568*** -1.843*** -2.598*** -3.742*** -5.863*** -9.157*** -13.302*** 

 (0.3898) (0.4597) (0.5660) (0.7207) (1.0172) (1.2625) (2.2988) 
LABit -2.805*** -3.432*** -4.319*** -6.161*** -8.042*** -10.207*** -13.316*** 

 (0.3233) (0.3584) (0.4783) (0.5625) (0.7796) (1.0567) (1.6553) 
TAXit 1.2313 0.8608 -0.5956 -1.6013 -3.8051* -7.4067*** -16.3037*** 

 (0.8231) (1.0259) (1.2174) (1.4310) (2.0647) (2.7427) (4.2456) 
D13t 0.1689*** 0.1839*** 0.1611*** 0.1430** 0.0587 0.0819 0.2033 

 (0.0403) (0.0473) (0.0554) (0.0680) (0.0786) (0.1200) (0.1572) 
D14t -0.0669 -0.0231 0.0150 -0.0631 -0.0439 -0.0909 0.0075 

 (0.0435) (0.0497) (0.0523) (0.0662) (0.0831) (0.1053) (0.1591) 
D17t 0.1632*** 0.1892*** 0.1435** 0.1886*** 0.1452* 0.0176 0.0364 

 (0.0437) (0.0546) (0.0579) (0.0679) (0.0813) (0.0943) (0.1326) 
D18t 0.1802*** 0.2364*** 0.1922*** 0.1984*** 0.1018 0.1192 0.2148 

 (0.0362) (0.0449) (0.0488) (0.0661) (0.0813) (0.1048) (0.1439) 
D20t 0.2345*** 0.2813*** 0.4196*** 0.5875*** 0.6058*** 0.6000*** 0.3227** 

 (0.0422) (0.0519) (0.0618) (0.0659) (0.1018) (0.1332) (0.1560) 
D21t 0.3595*** 0.5654*** 0.8238*** 1.1996*** 1.6931*** 2.1228*** 2.5817*** 

 (0.0409) (0.0442) (0.0606) (0.0837) (0.1231) (0.1665) (0.2429) 
D22t 0.1793*** 0.3101*** 0.5202*** 0.8009*** 1.1701*** 1.3614*** 1.8332*** 

 (0.0359) (0.0422) (0.0598) (0.0692) (0.1077) (0.1380) (0.2109) 
Inter. -19.7459*** -23.2487*** -26.5634*** -31.7193*** -29.9338*** -19.3833 -7.8438 

 (3.7339) (4.2593) (4.8733) (7.4528) (8.7009) (13.5345) (21.0648) 
N 9,133 9,133 9,133 9,133 9,133 9,133 9,133 
R2 0.0671 0.0916 0.1139 0.1364 0.1473 0.1301 0.0963 
I 664 664 664 664 664 664 664 
Notes. This table presents unconditional quantile panel regression estimates for Subsample 3 using CASH_D as 
the dependent variable. Columns (1) to (7) correspond to the 20th through 80th percentiles. Standard errors in 
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parentheses are computed using a municipality-level cluster bootstrap (200 replications). ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. 
 
Table 14 Unconditional quantile panel regression estimations for CASH_D (Subsample 3) 
  (1) (2) (3) (4) (5) (6) (7) 
EPUt 0.1968*** 0.1932*** 0.2117*** 0.2252*** 0.2693*** 0.4237*** 0.5450*** 

 (0.0174) (0.0185) (0.0193) (0.0242) (0.0294) (0.0468) (0.0735) 
POPit 0.4849*** 0.5575*** 0.7215*** 0.5680*** 0.5559** 0.3371 0.0953 

 (0.1448) (0.1365) (0.1841) (0.2011) (0.2795) (0.4017) (0.6406) 
INVit 0.7698*** 0.9359*** 1.1815*** 1.4889*** 1.9040*** 2.5748*** 2.2952*** 

 (0.0889) (0.1031) (0.1203) (0.1548) (0.2053) (0.3108) (0.4416) 
DETit -0.0645* -0.0428 0.0129 -0.0617 -0.1518 -0.2548* -0.2871 

 (0.0373) (0.0480) (0.0547) (0.0711) (0.0994) (0.1459) (0.2074) 
TRFit -1.0586*** -1.4164*** -1.9436*** -2.7594*** -3.9983*** -6.5427*** -12.1682*** 

 (0.1251) (0.1426) (0.1691) (0.2236) (0.3098) (0.4953) (0.8894) 
LABit -1.0702*** -1.6308*** -2.2523*** -3.1179*** -4.5498*** -6.5844*** -9.8422*** 

 (0.0906) (0.1063) (0.1183) (0.1413) (0.1957) (0.2956) (0.4481) 
TAXit -0.6907** -0.4829 -0.5768 -0.8397* -1.5386** -4.0580*** -12.9958*** 

 (0.2740) (0.3073) (0.3626) (0.4781) (0.6663) (1.0160) (1.8932) 
D13t 0.0786*** 0.0641*** 0.0404** 0.0009 0.0095 -0.0144 -0.0123 

 (0.0137) (0.0149) (0.0181) (0.0199) (0.0244) (0.0377) (0.0562) 
D14t -0.0536*** -0.0607*** -0.1005*** -0.1445*** -0.1561*** -0.1732*** -0.1763*** 

 (0.0148) (0.0156) (0.0181) (0.0203) (0.0264) (0.0355) (0.0508) 
D17t -0.0483*** -0.0326* -0.0514*** -0.0253 -0.0396 -0.1337*** -0.1265** 

 (0.0162) (0.0183) (0.0189) (0.0220) (0.0250) (0.0344) (0.0551) 
D18t 0.1844*** 0.2114*** 0.2376*** 0.3173*** 0.3563*** 0.4238*** 0.6034*** 

 (0.0135) (0.0158) (0.0190) (0.0225) (0.0263) (0.0388) (0.0595) 
D20t 0.0810*** 0.1698*** 0.2593*** 0.4181*** 0.5733*** 0.7120*** 0.6960*** 

 (0.0143) (0.0174) (0.0174) (0.0215) (0.0320) (0.0408) (0.0685) 
D21t 0.3856*** 0.5595*** 0.7666*** 1.1194*** 1.6412*** 2.3858*** 3.3373*** 

 (0.0110) (0.0159) (0.0190) (0.0272) (0.0434) (0.0682) (0.1017) 
D22t 0.1828*** 0.2928*** 0.4397*** 0.6725*** 1.0273*** 1.5267*** 2.1386*** 

 (0.0113) (0.0160) (0.0186) (0.0220) (0.0348) (0.0568) (0.0881) 
Interc. -3.238** -3.145** -3.830** -1.050 1.012 6.077* 15.481*** 

 (1.2840) (1.2365) (1.6791) (1.8175) (2.5387) (3.6315) (5.8536) 
N 61,540 61,540 61,540 61,540 61,540 61,540 61,540 
R2 0.0375 0.0596 0.0812 0.1061 0.1281 0.1341 0.1139 
I 4,535 4,535 4,535 4,535 4,535 4,535 4,535 
Notes. This table presents unconditional quantile panel regression estimates for Subsample 3 using CASH_D as 
the dependent variable. Columns (1) to (7) correspond to the 20th through 80th percentiles. Standard errors in 
parentheses are computed using a municipality-level cluster bootstrap (200 replications). ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. 


