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Monetary Surprises: Measurement and real effects

It is critical for central bank decision making to 
quantify the magnitude and way monetary policy 
affects different economic variables of interest. 
However, obtaining an empirical estimate of these 
effects has a measurement problem: central banks 
act for a reason. In econometric terms, this translates 
into an "endogeneity problem" since monetary policy 
responds to economic variables simultaneously with 
the response of economic agents to central bank 
decisions. Thus, the determination of economic 
variables is influenced by monetary policy and vice 
versa. For example, if monetary policy responds by 
lowering the rate when activity or inflation is too 
low, a simple estimation leads to the misleading 
conclusion that an expansionary monetary policy 
implies low activity and low inflation.

One way to address this issue and thus obtain a 
reliable measure of the causal effect of monetary 
policy on economic variables is based on the use of 
"monetary policy surprises". Intuitively, economic 
agents only respond simultaneously to the part of 
the policy decision they foresee, while they react 
after decisions are taken to the "surprise" that the 
policy decision is not exactly what they expected. 
This delay in response breaks the simultaneity 
behind the endogeneity problem, allowing for the 
estimation of the causal effect.

In “Monetary Surprises in Chile: Measure and 
Real Effects”, (CBCh working paper No. 921, 
August 2021) Central Bank of Chile economists  
Andrés Fernández y Ernesto Pastén, and external 
co-authors derive and expose the pros and cons 
of alternative ways to obtain a series of monetary 
policy surprises for Chile. This series is used as 

an instrument in a Bayesian autoregressive vector, 
which captures the interdependence of economic 
variables, to estimate the causal effect of a 
contractionary monetary policy on GDP, inflation, 
inflation expectations, cost of financing and the 
exchange rate. For the construction of monetary 
policy surprises, the authors favor the use of the 
difference between monetary policy decisions 
and the median of expectations as surveyed by 
Bloomberg. This is so considering several technical 
advantages over alternative surveys of expectations 
or implicit measurements based on swap asset prices 
in narrow time windows around monetary policy 
decisions. The Bloomberg survey spans longer 
sample than alternatives. In addition, Bloomberg’ 
survey is consistently conducted few days before 
monetary policy decisions despite the change in 
the calendar of meetings that occurred during its 
time span. Meanwhile, the records of swap asset 
prices, aside from covering a shorter time span, 
do not have a sufficient volume of transactions for 
reliable estimates.

The upper part of figure 1 shows the monetary 
policy surprises constructed based on the Bloomberg 

survey. There are not been many surprise events, 
which is consistent with a policy framework intended 
to avoid market surprises. Since 2010, there have 
been five positive surprises (the MPR has been 
above the median of expectational responses) and 
seven negative surprises. For the estimation of the 
causal effect of monetary policy, the bottom panel 
of figure 1 shows impulse-response functions of 
a contractionary surprise measured as a 1 S.D. 
increase in the difference between the monetary 
policy instrument (MPR) and the median of MPR 
expectations. The sample used covers from 2001 to 
2020 at monthly frequency. An impulse-response 
function is a way of estimating the causal effect of 
a variable (the "impulse") on the time path implied 
by the "response" of the respective variable of 
interest. The red line represents the estimate, while 
the light and dark blue bands represent confidence 
intervals at 5% and 15%, respectively. 

The lower right panel of the figure shows that a 
contractionary surprise implies that monetary policy 
will continue to be contractionary, capturing the 
inertia with which policy decisions are taken. The 
consumer price index CPI reacts only after a year 

"Using the unanticipated component of monetary policy decisions in 
Chile, the effects of raising the monetary policy rate are estimated. The 
cost of financing increases, GDP and inflation contract, although the 
latter with a lag. The exchange rate depreciates consistently with the 
"information channel" of monetary policy"

https://www.bcentral.cl/contenido/-/detalle/documento-de-trabajo-n-921
https://www.bcentral.cl/contenido/-/detalle/documento-de-trabajo-n-921
https://www.bcentral.cl/web/banco-central/investigadores/andres-fernandez
https://www.bcentral.cl/web/banco-central/investigadores/ernesto-pasten


Figure 1: Estimation of impulse-responses to a 10bp monetary policy surprise

to converge to a lower level (i.e., inflation falls to 
later return to its long-run trend). Meanwhile, GDP 
falls more sharply and faster than inflation, to also 
converge to its long-run level. In turn, the nominal 
exchange rate depreciates. This is at odds with a a 
standard model, while the responses of monetary 
policy, inflation and GDP are broadly consistent.

To further explore the nominal exchange rate 

response, we estimate impulse-response functions 
(not reported here) of inflation expectations and the 
cost of financing measured as the difference between 
the interest rate paid on Chilean sovereign bonds 
relative to the U.S. Both variables tend to rise when 
responding to a contractionary surprise.  Overall, 
the response of these variables underscores the 
relevance of the "information channel" of monetary 
policy: A surprise, beyond its direct effect on agents’ 

decisions, reveals information about the central 
bank's assessment of the state of the economy and 
the future monetary policy trajectory. Both factors 
exert an influence on economic variables, sometimes 
reinforcing the direct effect, as is the case of inflation 
and GDP, but at other times reversing it, as with 
the nominal exchange rate. The paper reviews 
international literature that shows that this effect 
is not exclusive to the Chilean case but a common 
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The difficulty of developing stress test scenarios 
(i.e., recessions and/or recoveries) and designing 
economic policy experiments in semi-structural 
models without financial variables is well known 
in at least two dimensions. First, over the analytical 
horizon of these models, variables converge relatively 
quickly to their equilibrium levels, so these models 
fail to generate strong and persistent fluctuations in, 
for example, aggregate demand. Second, financial 
shocks are introduced indirectly into the models 
without considering the feedback effects between 
the real sector and the financial sector.

The paper  “A semi-structural model with banking 
sector for stress testing scenario design” CBCh 
working paper No. 922, August 2021), by Central 
Bank of Chile economists Juan Sebastián Becerra, 
José Gabriel Carreño, and  Juan Francisco Martínez, 
proposes a simple tool to cooperate in the construction 
of stress scenarios for the Chilean economy. The 
model developed by the authors extends the semi-
structural models currently used by the CBCh by 
nesting a set of equations for the main financial 
variables that will allow observing the direct and 
feedback effects between the real and the financial 
sector. The model is estimated by using Bayesian 
techniques from the first quarter of 2001 to the fourth 

quarter of 2019. The estimation period includes 
the structural breakdown caused by the global 
financial crisis and the policy measures adopted.
As mentioned above, an important contribution of 
this paper is that it includes a set of relationships 
that explicitly consider feedback between the real 
and the financial sector. This differs, for example, 
from Martinez et al. (2017) who design stress test 
scenarios using the Monetary Policy Report as a 
basis. In such scenarios, they assume ex ante levels 
of output contraction and its subsequent convergence 
without quantifying feedback effects between the 
real sector and the financial sector. On the other 
hand, this paper complements previous studies by 
projecting the fall in output, decomposing it into 
its main components and quantifying the feedback 
from and to the financial variables. Thus, the authors 
decompose the 6.6pp output fall in Martinez et al. 
(2017) and determine that 4.5pp corresponds to the 

real sector (75%) and 1.65pp (25%) to financial 
feedback.

In addition, this study helps to understand the 
importance of the process of risk allocation by 
the financial sector. Indeed, the risk captured by 
provisions expenditure is significant in the feedback 
from the financial sector to the real sector. In 
particular, figure 1 shows that fluctuations in the 
output gap are mainly driven by demand shocks 
(44%), followed by credit risk shocks (23%), lending 
interest rate shocks (16%) and others (17%). A 
similar situation occurs when decomposing, the 
lending rate, which is mainly driven by demand 
(36%), credit risk (32%) and, to a lesser extent, 
the lending rate shock (13%). Finally, in the case 
of credit risk, almost all variations are explained 
by credit risk shocks (73%).

A semi-structural model with banking sector for stress testing scenario design

“The model developed by the authors extends the semi-structural models 
currently used by the CBCh by nesting a set of equations for the main 
financial variables that will allow observing the direct and feedback effects 
between the real sector and the financial sector”

Figure 1: Unconditional variance decomposition
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https://www.bcentral.cl/en/web/banco-central/press-release-detail/-/asset_publisher/L832eVmsZG9c/content/working-papers-n-922?_com_liferay_asset_publisher_web_portlet_AssetPublisherPortlet_INSTANCE_L832eVmsZG9c_assetEntryId=3119438&_com_liferay_asset_publisher_web_portlet_AssetPublisherPortlet_INSTANCE_L832eVmsZG9c_redirect=https%3A%2F%2Fwww.bcentral.cl%2Fen%2Fweb%2Fbanco-central%2Fpress-release-detail%3Fp_p_id%3Dcom_liferay_asset_publisher_web_portlet_AssetPublisherPortlet_INSTANCE_L832eVmsZG9c%26p_p_lifecycle%3D0%26p_p_state%3Dnormal%26p_p_mode%3Dview%26_com_liferay_asset_publisher_web_portlet_AssetPublisherPortlet_INSTANCE_L832eVmsZG9c_cur%3D0%26p_r_p_resetCur%3Dfalse%26_com_liferay_asset_publisher_web_portlet_AssetPublisherPortlet_INSTANCE_L832eVmsZG9c_assetEntryId%3D3119438
https://www.bcentral.cl/en/web/banco-central/press-release-detail/-/asset_publisher/L832eVmsZG9c/content/working-papers-n-922?_com_liferay_asset_publisher_web_portlet_AssetPublisherPortlet_INSTANCE_L832eVmsZG9c_assetEntryId=3119438&_com_liferay_asset_publisher_web_portlet_AssetPublisherPortlet_INSTANCE_L832eVmsZG9c_redirect=https%3A%2F%2Fwww.bcentral.cl%2Fen%2Fweb%2Fbanco-central%2Fpress-release-detail%3Fp_p_id%3Dcom_liferay_asset_publisher_web_portlet_AssetPublisherPortlet_INSTANCE_L832eVmsZG9c%26p_p_lifecycle%3D0%26p_p_state%3Dnormal%26p_p_mode%3Dview%26_com_liferay_asset_publisher_web_portlet_AssetPublisherPortlet_INSTANCE_L832eVmsZG9c_cur%3D0%26p_r_p_resetCur%3Dfalse%26_com_liferay_asset_publisher_web_portlet_AssetPublisherPortlet_INSTANCE_L832eVmsZG9c_assetEntryId%3D3119438
https://www.bcentral.cl/en/web/banco-central/investigadores/juan-francisco-martinez
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The economic downturn caused by the Covid-19 
sanitary emergency has affected companies both 
in Chile and around the world. Unlike the 2008-
2009 global financial crisis, this time the effect has 
been observed in the supply and demand of goods 
and services, exposes the real economy to a level 
of vulnerability that is capable of deteriorating 
financial conditions in terms of both solvency and 
liquidity. This is no different for firms in the Chilean 
corporate sector, which have seen their financial 
indicators plummet due to lower sales and increased 
credit constraints during this period. In this context, 
liquidity—understood as a firm’s ability to obtain 
immediate cash—becomes a critical variable. This 
is so because insufficient short-term cash generation 
can turn into a solvency problem and, in the event 
of non-payment, affect third parties such as banks, 
suppliers and bondholders.

In view of this situation, in the working paper  
“Liquidez del sector corporativo chileno: 
estimación de disponibilidad de caja bajo 
escenarios de estrés” (CBCh working paper No. 
926, October 2021) by Central Bank of Chile 
economists Jorge Fernández, Fernando Pino, 
and María Ignacia Valencia, present an estimate 
of available cash at firms in the corporate sector 
that complements the view of traditional financial 
indicators considering adverse scenarios in terms of 
cash generation. Simply put, the paper quantifies 

the number of months that will take firms to 
exhaust their cash in meeting their costs and debts 
in the face of various unfavorable situations. This 
measurement is summarized in a new indicator 
labelled “months of cash.” In particular, they use 
information from 50 representative companies of 
the corporate sector, which report their financial 
statements to the  

Financial Market Commission (FMC), three 
adverse income scenarios are simulated in order 

Liquidity of the Chilean corporate sector: Estimating available cash under stress 
scenarios

"Ante un escenario de completa caída de ingresos, cerca del 90% de las 
empresas contarían con 6 o más meses de caja para poder solventar sus gastos 
en diciembre de 2020, en comparación con el 82% promedio durante el primer 
semestre de la pandemia".
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Figure 2.1 
Real GDP (*)
(quarterly data; index, 100 = Q3.2019)

Figure 2.2
Annual GDP growth (*) 
(quarterly data; percent)

(*) De-seasonalized data. 
Source: Central Bank of Chile.

(*) De-seasonalized data. 
Source: Central Bank of Chile.

 Finally, the authors develop stress scenarios for 
economic activity and compare them with those 
currently used at the CBCh. Figure 2 shows the 
trajectory of annual GDP growth under the adverse 
and severe scenarios presented in the Financial 
Stability Report and the scenarios constructed in 
this paper. The severe scenario considers a sharp 

contraction in economic activity, similar to that of 
the global financial crisis, and a reduction in trend 
growth, like that observed after the Asian crisis. The 
adverse scenario consists of a sequence of shocks 
in which the path of activity is adjusted to the 5th 
percentile of the projections in the Monetary Policy 
Report. In this paper, the authors construct a scenario 

assuming a shock of 2 standard deviations to the 
output gap that manages to capture a dynamic to 
the adverse scenario of the stress tests. A slower 
reversion to the mean is also observed after hitting 
the 8% trough compared to the severe scenario. 

https://www.bcentral.cl/contenido/-/detalle/documento-de-trabajo-n-926
https://www.bcentral.cl/contenido/-/detalle/documento-de-trabajo-n-926
https://www.bcentral.cl/contenido/-/detalle/documento-de-trabajo-n-926
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to estimate how many months it would take to 
deplete the available cash. In addition, in order 
to incorporate information about the situation of 
the firms within the country, the historical cost/
sales ratio is calculated by economic sector of said 
companies, including their differences in terms of 
proportion of fixed costs and asymmetric reaction 
to increases or decreases in their revenues. For 
example, firms in the Retail sector would adjust 
their costs more in the face of a drop in income 
relative to firms in Services, Food industry, or 
Construction. This would reflect the presence of 
higher fixed costs for the latter group of industries. 
Likewise, the relationship between a fall or a rise 
in sales and a reduction or increase in costs differs 
across sectors, because firms typically reduce 
their expenses more quickly when confronting a 
period of poor sales. These results are factored into 
the estimation of the future evolution of costs to 
improve the simulation of scenarios for the firms 
in the Chilean corporate sector.

El modelo se puede adaptar para realizar una 
comparación con otros indicadores utilizados 
internacionalmente; por ejemplo, se incluye una 
adecuación del ejercicio realizado por Benerjee 

et al. (2020). Dicho estudio calcula el porcentaje 
de empresas que son capaces de cubrir sus gastos 
operacionales ante diferentes escenarios de 
renovación de deuda.

The model can be adapted to make a comparison 
with other indicators used abroad; for example, an 
adaptation of the exercise performed by Benerjee 
et al. (2020) is included here. Said study calculates 
the proportion of firms that are capable of covering 
their operating expenses in a variety of debt rollover 
scenarios.

The main finding of the estimations is an improvement 
of the liquidity capacity since the onset of the 
sanitary crisis, which is relatively homogeneous 
at the economic sector level. In particular, in a 
scenario of a total loss of income, nearly 90% of 
firms would have six or more months of cash on 
hand to cover their expenses as of December 2020, 
compared with an average of 82% during the first 
six months of the pandemic (figure 1). Also, the 
homogeneous increase in the cash level by economic 
sector during this period is proof of how this shock 
affected the entire Chilean corporate sector (figure 
2). This points to a relative improvement in the 

liquidity situation of these companies. Meanwhile, 
in a cross-country comparison, Chile ranks in the 
lower part of the distribution of firms with liquidity 
stress—close to Japan—, so it would maintain a 
larger cash reserve relative to the other countries 
in the study, even with comparable countries in 
terms of GDP or export matrix such as South Korea, 
South Africa, or Turkey. 

In conclusion, the results of the “months of cash” 
indicator provide valuable information regarding 
the resilience of the Chilean corporate sector. The 
advantage of this indicator over others lies in the 
possibility of identifying through a threshold which 
and how many companies are below a risk limit in 
terms of liquidity, providing a tool for monitoring 
financial risks. Given that the indicator is measured 
in adverse scenarios, it allows for greater detail 
about the situation of these companies. Moreover, 
this measurement incorporates firm-specific and 
economic-sector-specific elements for Chile, 
allowing to improve the results for an international 
comparison with Benerjee et al. (2020). Thus, their 
reporting and monitoring has been included in the 
Financial Stability Report of the Central Bank of 
Chile, within the context of the sanitary crisis.

Figure 1: Distribution of months’ worth of liquidity: No-income 
scenario (1) (2)

Figure 2: Estimated months’ worth of liquidity by economic 
sector (1)-(3) 
(percent of firms)

(1) Consolidated data
(2) Sample of 50 firms in the Chilean corporate sector, in different economic areas.
(3) Only firms with less than 12 months’ worth of liquidity are plotted. 
(4) Source: own calculations using FMC data.
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