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Introduction: A survey



Outline

• COVID-19: Immediate impact and policy responses
• Immediate impact: real-time monitoring and projection

• Policy responses

• Impact evaluation
• Macroeconomic projection model

• Vector Error-Correction Model

• Credit register granular data

• Firms' financial perspective

Very preliminary!



Policy responses: A short overview

• Health measures
• Reduce mobility and increase capacity of the health system

• Vaccination

• Social and economic measures
• Reinforce expenditure in social programs and access to food baskets

• Flexibility and extension of unemployment insurance

• Financial measures
• Expansionary monetary policy: low monetary policy rate and reduction on reserve requirements

• Public guarantee scheme for loans

• Several regulatory actions to facilitate loan restructuring and bank credit provision



Macroeconomic projection model



New Keynesian semi-structural model

• Monopolistic competition and sticky-prices

• General equilibrium, stochastic, rational expectations

• Gap model: works with cycles around the long-run trend

• Long-run equilibrium (trend) converge to exogenous steady-state 

Main blocks

• Aggregate demand: IS curve

• Inflation/aggregate supply: Phillips curve

• Formation of expectations of the private sector (professional forecasters): adaptive expectations

• Exchange rate: UIP

• Interest rate policy rule

References

• Carballo, P.; González, J.; Güenaga, M.; Mourelle, J.; Romaniello, G. (2015): “Un modelo semi estructural de proyecciones 

macroeconómicas para el Uruguay”, Documento de trabajo Banco Central del Uruguay N° 012-2015.

• Carballo, P., 2021, Política monetaria y formación de expectativas en un modelo neokeynesiano, borrador de documento de trabajo.

Theoretical framework: Macroeconomic projection model



Behavioral equations
IS curve:                 𝑦𝑡 = 𝛽1  𝑦𝑡−1 + 𝛽2  𝑟𝑡+ 𝛽3  𝑧𝑡 + 𝛽4  𝑦𝑡

∗ + 𝜀𝑡
 𝑦

Private Sector Expectations :

𝐸𝑥𝑝𝑡 = (1 − 𝛾)𝐸𝑥𝑝𝑡−1 + 𝛾[𝜓 𝜋𝑡+1
𝑖𝑎 + (1 − 𝜓) 𝜋𝑡+1

𝑇 ] + 𝜀𝑡
𝐸𝑥𝑝

Phillips curves: 

Non tradables:

𝜋𝑡
𝑛𝑡𝑥 = 𝛼1𝜋𝑡−1

𝑛𝑡𝑥 + 1 − 𝛼1 𝜋𝑡+1
𝑒 𝑛𝑡𝑥 + 𝛼2  𝑦𝑡 + 𝛼3  𝑧𝑡 −  𝑟𝑝𝑡

𝑛𝑡𝑥 + 𝜀𝑡
𝜋𝑛𝑡𝑥

where:  𝜋𝑡+1
𝑒 𝑛𝑡𝑥 = 𝜋𝑡+1

𝑛𝑡𝑥 + 𝐸𝑥𝑝𝑡 + ∆𝑟𝑝𝑡
𝑛𝑡𝑥

Tradables:

𝜋𝑡
𝑡𝑥 = 𝛼4 𝜋𝑡−1

𝑡𝑥 + 1 − 𝛼4 𝜋𝑡+1
𝑒 𝑡𝑥 + 𝛼5  𝑦𝑡 + 𝛼6  𝑧𝑡 −  𝑅𝑃𝑡

𝑡𝑥 + 𝛼7 (∆4𝑧𝑡 − ∆4  𝑧𝑡) + 𝜀𝑡
𝜋𝑡𝑥

where:    𝜋𝑡+1
𝑒 𝑡𝑥 = 0.5 𝜋𝑡+1

𝑡𝑥 + 𝐸𝑥𝑝𝑡 + ∆𝑟𝑝𝑡
𝑡𝑥

UIP: 𝑠𝑡 = 𝜃1 𝐸𝑡𝑠𝑡+1 + (1 − 𝜃1) [𝑠𝑡−1 +
2

4
(𝜋𝑡 − 𝜋𝑡

∗ + Δ  𝑧𝑡)]+ (𝑖𝑡
∗ + 𝜌𝑡 − 𝑖𝑡)/4 + 𝜀𝑡

𝑠

Monetary Policy Rule:

𝑖𝑡 = 𝜌𝑖 𝑖𝑡−1 + 1 − 𝜌𝑖 𝑖𝑡 + 𝛼𝜋
𝜋𝑡 − 𝜋𝑡

𝑇 + 𝜋𝑡+1 − 𝜋𝑡+1
𝑇

2
+ 𝛼𝑦  𝑦𝑡 + 𝜀𝑡

𝑖

where  𝑖𝑡 = 𝑟𝑡 + 𝜋𝑡
𝑇 and           𝜋𝑡

𝑇 = 0.8 𝜋𝑡−1
𝑇 +0.2 𝜋𝑠𝑠

𝑇 + 𝜀𝑡
𝜋𝑇 𝜋𝑠𝑠

𝑇 = 4.5



Monetary policy in Uruguay during 2020
• Expansionary Monetary Policy: focus on monetary conditions that do not imply a restriction for 

economic activity in the face of the pandemic. 

• This implied a sharp fall in real interest rates, which cushioned the fall in economic activity and 

generated a further increase in inflation.



Impact on output gap and inflation

• We use the historical decomposition to quantify the impact of [monetary policy] shocks on the 

evolution of variables.



Impact on the output gap
• On average the impact of monetary policy 

shocks on economic activity is estimated in 

1.4%. 

• The remaining shocks were contractionary 

during 2020, with a greater share of those 

associated with behavior of aggregate demand. 

• International contractionary impulses came 

from external demand and international 

deflation. 

• Financial variables were contractionary, mainly 

through shocks on financing premiums.

• Cost-push shocks and private sector inflation 

expectations shocks affected economic activity 

in a contractionary manner.



Impact on inflation

• The model estimates an impact of monetary 

policy shocks of 1.4% on the year-on-year 

inflation rate at the end of 2020.

• Shocks to inflation target were also significant 

as another form of easing monetary conditions.

• The model identifies an inflationary impact of 

cost-push shocks and private sector inflation 

expectations disturbances during 2020.

• Disinflationary impulses came from 

international deflation and exchange rate 

shocks.



Impact on inflation expectations

• Almost 2 percentage points are explained by shocks to the inflation target (i.e., gradual convergence to 

the long-term inflation target) and 1 percentage point by the expansionary monetary policy. 

• The inflationary effect of cost-push shocks would be offset by the contractionary effect of shocks from 

international deflation and the downward adjustment of the nominal exchange rate, country risk 

premium and expectations after the shock of 2020Q2. 



Vector Error-Correction Model



• How effective have been the economic and financial measures taken by the Government 
and the Central Bank in mitigating the economic welfare loss caused by the COVID-19 
pandemia?

• In aggregate terms, those measures prevented a higher decrease in per capita Private 
Consumption, taken as a proxy for individual wellbeing.

• The main reasons for that result are:

• Public social spending accounts for 73% of total Government spending

• Government spending is one third of GDP

• Financial measures modify financial conditions for households and firms:

• Factor analysis (common variance) indicates that a second factor related to new loans to firms appears 
when the pandemic is included in the span of analysis

VECM approach 



• Correlation: 0.92

• Two-way causation at 5%:
• Government spending (i.e. 

salaries, pensions, 
unemployment
compensations,  health
subsidies) back individuals’ 
expenditure

• Households’ expenditure
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• Social Public Spending over Total Public
Spending ratio

• It shows the fiscal priority of Public Sector 
Spending

• Over 2005-2018:
• Steadily around 73% 

• Focused on Social Security and Social Care (38%),  
Health (17%), and Education (13%)

• Health and Education have been gradually
increasing while Social Security and Social Care
have been declining.

Uruguay: A solid tradition of welfare state

SS y SC

Health

Education

Rest

2018



• It summarizes local financial information (both in UY pesos and US dollars) that may affect

consumption bundles:

• financial price measures that influence the user’s cost of capital (active interest rates)

• consumer interest rates that affect the tradeoff between consumption today and consumption tomorrow

• measures of borrower risk (percentage of nonperforming loans)

• quantitative indicators (such as the number of transactions)

• Factor analysis (common variance) indicates:

• One factor for the pre-pandemia period: F_2019; two factors including the pandemia period: F1_2021, F2_2021

• F1_2021 coincides with F_2019 and it can be related to prices (interest rates spreads both to firms and families)

• F2_2021 is more related to quantities (new loans to firms) although it includes prices as well

• COVID-19 measures seem to have affected the financial framework: the second factor only

appears when the pandemia is included in the span of the analysis.

Financial conditions index



• It summarizes local financial information 

that affects consumption bundles.

• Only one factor for the pre-pandemia

period: F_2019

• Two factors for the post-pandemia

period:

• F1_2021: more related to prices (interest 

rate spreads both to firms and families). 

It coincides with the pre-pandemia one.

• F2_2021: more related to quantities (new 

loans to firms)

Econometric strategy



• VECM approach:
• A priori, all variables are 

endogenous

• A stable long-run relationship

• Variables: U (unemployment rate), 

C (per capita consumption), G (per 

capita Government spending, 

Covid-19 Fund), Financial index

• Sample: 2003Q4-2019Q4

• Forecast: 2020Q1-2021Q2
• w/o policy measures: C_w/o CF
• w/ policy measures: C_w CF
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Econometric strategy (cont.)



• Although the model is unable to
capture the dip in per capita
Consumption in 2020Q2-Q3, the
difference disappears in 2020Q4.

• Monetary and fiscal measures
(COVID-19 Fund, CF) seem to
reduce the fall in per capita
Consumption (year-over-year
percent change):              

C_w/o CF C w/ CF Impact

2021Q1 -4.2 -3.5 0.7

2021Q2 -3.5 -1.6 1.9

Preliminary results



Firms' financial perspective



Firms’ survey data

• During 2020 and 2021, the Banco Central del Uruguay included some questions in the 
Inflationary Expectations Survey (IES). 

• The IES is representative of all Uruguayan firms with more than 50 employees, excluding 
banks and agriculture firms. 

• Regular questions:
• Inflation expectations in three horizons: year, 12m and 24m. 

• Expected firm`s costs variation in the same three horizons.

• Three additional questions:
• Liquidity: May and Nov 2020, and May 2021.

• Credit access perception: Apr and Oct 2019, Jan and Oct 2020, and Jan 2021 Apr 2021. 

• Currency preference of credit: Apr and Oct 2019, Jan and Oct 2020, and Jan 2021 Apr 2021. 



Firms' liquidity: “How many weeks can you keep on working 
without appealing to external financing?” 



Significant change in preferences towards UYU related to 
interest rate 



There is a perception of ease in credit access



Expectations respect credit access



Liquidity and currency preference



Perceived access to credit respect 3 months ago



Thank you!



Appendix





Expected access to credit in next 3 months



Classification of shocks - Macroeconomic projection model

Classification of shocks

Classification    / Shock

Trend output growth

Non tradables inflation

Tradables inflation

Rest of CPI inflation

Price level

External demand

International inflation

International interest rate

Exchange rate

Risk premium

Credit premium

Neutral interest rate

Neutral international interest rate

Trend real exchange rate

Non tradables trend relative prices

Tradables trend relative prices

International

Aggregate demand

Supply

Trends

Financial

Private sector expectations

Monetary policy

Inflation target


