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Resumen
En este artículo, proponemos un marco para construir indicadores de riesgo de cola para el peso 
chileno (CLP) basados en modelos de volatilidad variantes en el tiempo [p. ej., Engle (1982), Taylor 
(1982), Nelson (1991), Heston y Nandi (2000)], que estimamos combinando: (i) rentabilidades diarias, 
(ii) volatilidad implícita de opciones (VI) y (iii) volatilidad realizada intradía (VR). Nuestros resultados 
empíricos muestran que el ajuste de los modelos en la muestra mejora al incorporar medidas de 
volatilidad (VI o VR). Proporcionamos una aplicación del marco para evaluar escenarios extremos.

Abstract
In this paper we propose a framework for building tail-risk indicators for the Chilean Peso (CLP) based 
on time-variant volatility models [e.g., Engle (1982), Taylor (1982), Nelson (1991), Heston and Nandi 
(2000)], which we estimate by combining: (i) daily returns, (ii) option-implied volatility (IV), and (iii) 
intraday realized volatility (RV). Our empirical results show that the in-sample fit of the models 
improves when volatility measures (IV or RV) are added. We provide an application of the framework 
to evaluate extreme scenarios.  
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I. Introduction 

The foreign exchange (FX) spot market represents great importance at the global level due to its 

depth and its fundamental role in all types of economies, playing a key role in international trade 

by allowing the conversion of one currency to another. Moreover, the FX spot market is the largest 

financial market in the world, trading around US$7,500 billion, and rapidly growing in the last 

decade and actively trading in financial hubs such as New York, London, and Hong Kong. For the 

proper assessment of this market functionality and tail-risks, time-variant volatility is an important 

element to take into consideration. A standard approach to deal with this is to consider a GARCH 

model, quite popular in finance since it allows to have conditional volatility as a function of squared 

past returns. Hansen and Lunde (2005) found that a simplest GARCH(1,1) performs relatively well 

in term of out-of-sample forecast for a representative exchange rate, being hard to beat against other 

more complex GARCH models such as: (i) Nonlinear GARCH (NGARCH), proposed by Gloster 

et al. (1993), (ii) Threshold GARCH (TGARCH), proposed by Zakoian (1994), or (iii) Exponential 

GARCH (EGARCH) proposed by Nelson (1991); however, GARCH models with leverage effect 

seems to be more appropriate for stock returns (Engle et al., 1987). In contrast to GARCH model, 

Stochastic volatility (SV) models include an additional source of randomness that affects the second 

conditional moment of the returns; therefore, volatility is not fully explained by the past returns. 

Heston (1993) proposes an SV model in continuous time which models the variance as stationary 

process that is affected by a shock that is correlated with the returns-shock. It was rapidly adopted 

by practitioners due to ability to offer a closed-form expression for pricing European-type options 

(Gatheral, 2006). There are two SV models in discrete time: (i) Heston and Nandi (2000) which is 

based on Heston’s model but imposes perfect correlation between the errors of the returns and 

volatility equations as in the case of GARCH models, and (ii) Taylor (1982) which models the 

logarithm of the variance as an autoregressive process with a shock that is uncorrelated with the 

returns-shock; the model can be approximated and estimated with a linear Gaussian state-space.   

 

In the case of the Chilean Peso (CLP), Ceballos (2010) and Gonzales and Oda (2015) estimate the 

Risk-Neutral-Density functions implied in the option-based contracts on the CLP given that these 

contracts contain relevant information about the underlying asset and the probability of risky events, 

making them an interesting tool at the time of analyzing the market’s belief. Following Malz (1997), 

they use three types of option-based contracts: at the money (ATM), risk reversal, and strangle 
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(Butterfly). The latter also reports how these contracts can be used to predict significant movements 

of the CLP in the following 3 months. An empirical approach is presented in Jara and Piña (2023), 

they use a two-state Markov Switching EGARCH model with t-Student errors to fit the logarithm 

returns on CLP for the period January 2000 – February 2020. From their results: (i) the estimate of 

degree of freedom shows that tail-events are relevant, and (ii) the logarithm of the conditional 

variance is very persistent, having autocorrelations of 97% and 90% in the low and high-volatility 

states, respectively. In addition to the option-based contracts and returns, intraday measures can be 

used to estimate a density function for the CLP.  

 

This paper has three contributions. First, we introduce the daily realized volatility (RV), providing 

statistical indicators that can be used to assess if the market is functioning properly. Our measure 

of RV is the standard deviation scaled by 1000. Based on a sample period from January 4th, 2010 

— July 15thm 2025, the 90% confidence interval for liquid hours (09:00-13:00) is [0.07; 0.25]. 

Second, we estimate the parameters of several time-variant volatility models for the CLP: (i) 

standard GARCHs (GARCH, NGARCH, and TGARCH), (ii) the EGARCH, (iii) the Heston-Nandi 

(approximated by an Asymmetric GARCH), and (iv) the Taylor models (also known as Stochastic 

Volatility model). We combine 3 sets of information on the estimation: (i) daily returns, (ii) implied 

volatility (IV) obtained from ATM option contracts, and (iii) daily RV. Our results show, in line 

with Li et al. (2024), that both IV and RV contain useful information to improve in-sample fitting 

of the models and therefore volatility estimates. Third, based on these findings, and following 

Lafarguette and Veyrune (2021) we propose a framework to quantify tail-risk events using Monte 

Carlo (MC) simulations, and we provide examples on how to apply it in the context of evaluating 

extreme scenarios.    

 

The paper is organized as follows. Section II provides an overview of the model and the techniques 

to estimate it. Section III describes the intraday measures of RV and the IV measures. Section IV 

discusses empirical results. Section V illustrates the proposed framework for tail-risk indicators. 

And Section VI concludes.    
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II. Models 

In this section we first discuss GARCH, NGARCH and TGARCH models, and the Heston-Nandi 

model, all of them model the conditional variance. Then we briefly introduce the EGARCH model 

which assumes a structure for the logarithm of the conditional variance. We finish the section with 

the Stochastic Volatility (SV) model.  

 

1. GARCH models 

We consider the Nonlinear GARCH (NGARCH) and the Threshold GARCH (TGARCH) along 

with the standard GARCH model, those can be written as follows: 

 

𝑟𝑟𝑡𝑡 = 𝜓𝜓 + 𝜀𝜀𝑡𝑡 (1) 

ℎ𝑡𝑡 = 𝜔𝜔 + 𝛼𝛼(𝜀𝜀𝑡𝑡−1 − 𝜏𝜏)2 + 𝛽𝛽ℎ𝑡𝑡−1 + 𝛾𝛾𝜀𝜀𝑡𝑡−12 𝑑𝑑𝑡𝑡−1 + 𝛿𝛿𝑥𝑥𝑡𝑡−1 (2) 

where 𝑟𝑟𝑡𝑡 is the daily return of CLP, ℎ𝑡𝑡 is the conditional variance, 𝜀𝜀𝑡𝑡~𝑁𝑁(0, ℎ𝑡𝑡) is the error term, 𝑑𝑑𝑡𝑡 

is a dummy variable that takes the value of one when 𝜀𝜀𝑡𝑡 is positive and zero otherwise, and 𝑥𝑥𝑡𝑡 is an 

exogenous variable with long-run average of �̅�𝑥. We consider as exogenous variables the ex-post 

realized volatility (RV) and ex-ante implied volatility (IV). As we discussed in Section III, the RV 

is obtained from all the daily transactions executed through Datatec, which is a platform used 

mainly by local banks, and the IV is obtained from Bloomberg as the quote for the at-the-money 

contracts over the CLP to a given horizon. 

 

The parameters of the model are 𝜓𝜓, 𝜔𝜔, 𝛼𝛼, 𝛽𝛽, 𝛾𝛾, and 𝛿𝛿. The persistence of the conditional variance 

is 𝜆𝜆 = 𝛼𝛼 + 𝛽𝛽 + 0.5𝛾𝛾, meanwhile the long-run (LR) volatility is 𝜎𝜎𝐿𝐿𝐿𝐿 = �(𝜔𝜔 + 𝛼𝛼𝜏𝜏2 + 𝛿𝛿�̅�𝑥) (1 − 𝜆𝜆)⁄ . 

Given that the restrictions are 𝜔𝜔 > 0, 𝛼𝛼 > 0, 𝛽𝛽>0, 0 < 𝜆𝜆 < 1, and 𝜔𝜔 + 𝛼𝛼𝜏𝜏2 + 𝛿𝛿�̅�𝑥 > 0. Finally, this 

GARCH model collapses to: (i) NGARCH when 𝛾𝛾 = 0, (ii) TGARCH when 𝜏𝜏 = 0, and (iii) 

GARCH when 𝜏𝜏 = 𝛾𝛾 = 0 (StataCorp, 2023).  

 

Heston and Nandi (2000) proposed a discrete time version of Heston’s (1993) model, which is very 

popular among financial analysts (Gatheral, 2006). It belongs to GARCH model family and for that 
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it imposes perfect correlation between shocks (associated to the return and the volatility equations). 

The proposed model is described by the following equations: 

 

𝑟𝑟𝑡𝑡 = 𝜓𝜓 + �ℎ𝑡𝑡𝑧𝑧𝑡𝑡 (3) 

ℎ𝑡𝑡 = 𝜔𝜔 + 𝛼𝛼�𝑧𝑧𝑡𝑡−1 − 𝛾𝛾�ℎ𝑡𝑡−1�
2

+ 𝛽𝛽ℎ𝑡𝑡−1 + 𝛿𝛿𝑥𝑥𝑡𝑡−1 (4) 

 

where ℎ𝑡𝑡 is the conditional variance (as before), and 𝑧𝑧𝑡𝑡~𝑁𝑁(0, 1) is the error term. Given this and 

the structure of model, the Moment Generating Function (MGF) can be obtained recursively. It 

should be noted that (4) is not equivalent to the (2) as in Heston-Nandi the standardized shock is 

used instead of 𝜀𝜀𝑡𝑡. This feature allows to have a closed-form MGF. Moreover, Mazzoni (2010) 

suggests an approximation of the recursion when α is small, this allows us to obtain the MGF in 

closed form, and therefore to compute the skewness and kurtosis in one-step. The author proposes 

to use these moments in a Gram-Charlier density (see Appendix A). 

 

An alternative specification of (1)-(2) is presented in Christoffersen et al. (2014) in which an 

additional equation is added for the RV, fitting an AR(1) process for the squared measure, and the 

Heston-Nandi model is used for the returns. In such case there is an extra error term that is 

correlated with the one presented in the return equation (𝜀𝜀𝑡𝑡). Their empirical results, based on the 

S&P 500 futures prices for the period January 2nd, 1990 — December 30th, 2010, show that such 

correlation is small (around 10%); meanwhile the weights for ℎ𝑡𝑡 obtained from returns and ℎ𝑡𝑡 

obtained from RV information are 40% and 60%, respectively. In our case, the assessment of the 

relevance of IV/RV information will be obtained from the statistical fit of the model. 

 

Expanding (4): ℎ𝑡𝑡 = (𝜔𝜔 + 𝛼𝛼) + 𝛼𝛼(𝑧𝑧𝑡𝑡−12 − 1) − 2𝛼𝛼𝛾𝛾𝑧𝑧𝑡𝑡−1�ℎ𝑡𝑡−1 + (𝛼𝛼𝛾𝛾2 + 𝛽𝛽)ℎ𝑡𝑡−1 + 𝛿𝛿𝑥𝑥𝑡𝑡−1, thus 

the second and the third elements have zero unconditional expected value. We note that the 

persistence is 𝜆𝜆 = 𝛼𝛼𝛾𝛾2 + 𝛽𝛽, and the LR volatility is 𝜎𝜎𝐿𝐿𝐿𝐿 = �(𝜔𝜔 + 𝛼𝛼 + 𝛿𝛿�̅�𝑥) (1 − 𝜆𝜆)⁄ . In contrast 

to previous GARCH models, the parameter 𝜔𝜔 in Heston-Nandi model could be zero. Indeed, 

empirical results presented in several papers (Mazzoni, 2010; Christoffersen et al., 2014; Escobar-

Anel et al., 2022; Mozumder et al., 2024) show that estimates for 𝜔𝜔 and 𝛼𝛼 are very small, the latter 

around 4e-6 or 5e-8 and the former between 3e-9 and 3e-19; meanwhile 𝛾𝛾 tend to be very large, 
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between 100 and 720.1 Based on these findings we make following two assumptions in the current 

application: (i) 𝜔𝜔 + 𝛼𝛼 ≈ 𝛼𝛼, and (ii) 𝛼𝛼(𝑧𝑧𝑡𝑡−12 − 1) ≈ 0. These are valid under the case that the 

parameter 𝛼𝛼 is small but positive.  

 

Given previous discussion, an empirical counterpart of (3)-(4) is the Asymmetric GARCH 

(AGARCH), which is defined by the following equations:   

 

𝑟𝑟𝑡𝑡 = 𝜓𝜓 + 𝜀𝜀𝑡𝑡 (5) 

ℎ𝑡𝑡 = 𝜔𝜔∗ + 𝛼𝛼∗𝜀𝜀𝑡𝑡−1 + 𝛽𝛽∗ℎ𝑡𝑡−1 + 𝛿𝛿𝑥𝑥𝑡𝑡−1 (6) 

 

where 𝜀𝜀𝑡𝑡~𝑁𝑁(0, ℎ𝑡𝑡) is the error term (as before), 𝜔𝜔∗ = 𝛼𝛼, 𝛼𝛼∗ = −2𝛼𝛼𝛾𝛾, and 𝛽𝛽∗ = 𝛼𝛼𝛾𝛾2 + 𝛽𝛽. 

 

Finally, the EGARCH model (Nelson, 1991) is the natural alternative for the SV model, given that 

explicitly expresses the logarithm of the variance: 

  

𝑟𝑟𝑡𝑡 = 𝜓𝜓 + �ℎ𝑡𝑡𝑧𝑧𝑡𝑡 (7) 

log(ℎ𝑡𝑡) = 𝜅𝜅0 + 𝜅𝜅1 log(ℎ𝑡𝑡−1) + 𝜅𝜅2𝑧𝑧𝑡𝑡−1 + 𝜅𝜅3�̃�𝑧𝑡𝑡−1 + 𝜅𝜅𝑥𝑥 log(𝑥𝑥𝑡𝑡−1) (8) 

where ℎ𝑡𝑡 is conditional variance, 𝑧𝑧𝑡𝑡~𝑁𝑁(0,1), and �̃�𝑧𝑡𝑡−1 ≡ |𝑧𝑧𝑡𝑡−1| −�2 𝜋𝜋⁄ .  

 

The EGARCH has been used as an auxiliary model to estimate the SV model, which we review in 

the next subsection, using indirect inference. Thus, having empirical results allow us to use the 

model as a bridge between GARCH family and SV model. Interesting, Jara and Piña (2023) fit a 

two-state EGARCH model for the CLP and Lafarguette and Veyrune (2021) fit a EGARCH model 

for the Mexican Peso (MXN); in both empirical applications t-Student errors are used, 

accommodating extreme events.   

 
1 Mazzoni (2010) estimates the model using S&P 500, Dow Jones, Hang Seng, and DAX returns from September 
2004 to August 2008. Christoffersen et al. (2014) estimate the parameters of the model using S&P 500 daily return 
from January 1990 to December 2010. Escobar-Anel et al. (2022) use the sets of parameters, estimated by other authors 
which are based on S&P 500 daily returns from January 1992 to December 1994, and from January 1989 to December 
2001. Mozumder et al. (2024) use S&P 500 weekly return from January 2016 to December 2018.  
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2. SV model 

Following Kim et al. (1998), the underlying process can be described by the following system of 

equations:2 

 

𝑟𝑟𝑡𝑡 = exp(𝜇𝜇 2⁄ + 𝑚𝑚𝑡𝑡 2⁄ )𝑢𝑢𝑡𝑡 (9) 

𝑚𝑚𝑡𝑡 = 𝜙𝜙𝑚𝑚𝑡𝑡−1 + 𝛿𝛿𝑥𝑥𝑡𝑡−1 + 𝜂𝜂𝑣𝑣𝑡𝑡 (10) 

 

where 𝑢𝑢𝑡𝑡 and 𝑣𝑣𝑡𝑡 are uncorrelated standard normal shocks, 𝑥𝑥𝑡𝑡 is an exogenous variable, and 𝑚𝑚𝑡𝑡 is 

the logarithm of the variance. Also, we assume a stationary process for the log-variance, meaning 

that the condition of |𝜙𝜙| < 1 is satisfied.  

 

The SV model was introduced in Taylor (1982) as an alternative to ARCH models for modeling 

financial series and its statistical properties are discussed in Taylor (2008). Hull and White (1987) 

use a similar model, in continuous-time, to price options (imposing zero-correlation between return 

and volatility shocks), but it has been replaced by the model proposed by Heston (1993) which 

provides a closed-form solution for pricing European options. Given this feature, there is an 

extensive literature regarding the estimation of these models based on returns, and option prices 

finding that combining the two source of information improves the estimation of the key parameters 

of the models.3 Alternatively, other studies use intraday information to achieve this goal (Byun et 

al. 2020, Li et al. 2024). In our empirical application will follow that approach.   

 

The model (9)-(10) is a non-linear state-space which can be approximated as linear Gaussian by 

considering the variable 𝑦𝑦𝑡𝑡 = log(𝑟𝑟𝑡𝑡2 + ∆), where ∆ is a small constant4, included to avoid 

numerical problems when returns are close to zero. This implies 𝑦𝑦𝑡𝑡 ≅ 𝜇𝜇 + 𝑚𝑚𝑡𝑡 + log(𝑢𝑢𝑡𝑡2), the last 

term could be approximated by a normal distribution or by a mixture of normal disturbances.  

 
2 We impose zero mean for the daily returns. Usually (10) is named as volatility equation. For a comprehensive review 
of the model see Broto and Ruiz (2004).  
3 See for example: Christoffersen et al. (2013), Hao and Zhang (2013), Kannianen et al. (2014), Zhang and Zhang 
(2020), Escobar-Anel et al. (2022), and Alfaro and Inzunza (2023). In the latter, the estimation of the parameter 
associated to the risk-premium of investing in equity vis-à-vis in short-term interest rate increases when option-based 
indexes are included.  
4 In the empirical application we set ∆ = 0.0001 in line with Chan and Hsiao (2014), but also according with Fuller’s 
transformation, which is explained in detail in Appendix A. 
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In the former we have 𝑦𝑦𝑡𝑡 = (𝜇𝜇 − 1.2704) + 𝑚𝑚𝑡𝑡 + �𝜋𝜋2 2⁄ 𝑒𝑒𝑡𝑡, where 𝑒𝑒𝑡𝑡~𝑁𝑁(0,1) and 𝜋𝜋2 2⁄ = 4.935 

is the variance.5 Kim et al. (1998) emphasized that QMLE with the normal approximation is 

consistent and asymptotically normal distributed, according with the use of the Kalman Filter (KF), 

but it performs poorly in finite-samples. In their application with 946 observations, they 

implemented a 7-component mixture of normal disturbances to get a good approximation of the 

distribution of log(𝑢𝑢𝑡𝑡2).  

 

Alternatively, the mixture is calibrated before to estimate the parameter of the SV model, which is 

an advantage, and the estimation is obtained by means of Monte Carlo Markov Chain (MCMC). 

Abbara and Zevallos (2019) suggest an alternative approximation using mixtures of 2 and 3 normal 

disturbances but implying that means and variances should be estimated along with the parameters 

of the SV model. In this case QMLE is performed by means of a modified KF. Their Monte Carlo 

results show that the method provides small biases on the estimates of the parameters of the SV 

model, including cases when 𝑢𝑢𝑡𝑡 is a heavy-tail distribution, such as a t-Student. Abbara and 

Zevallos (2023) extend the previous analysis for the cases of asymmetric distributions.  

 

Given that, in this study: (i) we use a linear space-state consistently with the large sample available 

for the estimation of the model, and (ii) we provide additional results when the variance of 𝑒𝑒𝑡𝑡 is 

different than one, allowing fat tail distributions.  

 

As it was discussed above, many of the empirical applications of the SV model involves the use of 

Bayesian methods (Kim et al., 1998; Broto and Ruiz, 2004; Chan and Hsiao, 2014). Uninformative 

priors lead to the following posteriors:6 (i) inverse-gamma distribution for 𝜂𝜂, and (ii) normal 

distribution for 𝜇𝜇 and 𝜙𝜙; starting from an initial series for 𝑚𝑚𝑡𝑡 which is the logarithm of the sample 

variance of the returns.  

 
5If 𝑢𝑢𝑡𝑡 is standard normal, then the mean and the variance of log(𝑢𝑢𝑡𝑡2) are -1.2704 and 4.935, respectively; however, 
if 𝑢𝑢𝑡𝑡 is distributed t-Student the mean decreases and the variance increase as the degrees of freedom (dof) decreases. 
We explore the latter by using 10’000 Monte Carlo simulations with samples of 50’000 observations, we found that 
the mean and the variance of log(𝑢𝑢𝑡𝑡2) are: (i) -1.17 and 5.16 for 10 dof, (ii) -1.06 and 5.43 for 5 dof, and (iii) -0.82 and 
6.13 for 2.5 dof.  
6 See Appendix A for an intuition about these posteriors.  
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III. Volatility Measures 

In this section we discuss the intraday volatility measure, and the patterns observed for this variable 

in high frequency. This will help uncover volatility dynamics that exist in the Chilean FX market, 

to further characterize this market and give a better understanding of it. We also discuss the option-

implied volatilities.  

 

1. Realized Volatility 

Figure 1 shows the daily average traded amount on Datatec from January 4, 2010 – July 15, 2024.7 

It is noteworthy that there are times of greater market depth, and where most of the operations 

occur. We might expect that periods of low liquidity by nature will be more volatile, it is 

considered to use those operations that occur in liquid hours between 09:00 and 13:00. 

Nevertheless, we consider an extended period 08:00 to 16:00 to compute the daily realized 

volatility (RV), which is the standard deviation of returns of CLP within a given time-interval, 

scaled by 1,000.  

 

Figure 1: Transactions on Datatec 

(USD million, daily averages) 

 
 

 
7 Datatec is an electronic transactional system for the foreign exchange market and its derivatives, through which 
banks, stockbrokers and securities agents in Chile are interconnected. It allows trading in the interbank and non-bank 
dollar market. Since banks are the main intermediaries in the local market, the live price presented in this platform is 
considered the “Live” price. Other market participants opt to use the platform as an observation window of such price. 
On average formal FX market operators trade through Datatec around US$ 1.3 billion. This platform is also currently 
used by the Ministry of Finance and the Central Bank of Chile for their respective FX auctions. 
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Figure 2 shows the RV, where we can appreciate that volatility has increased in the last 5 years, 

especially during the pandemic period (2020-2022) which can be considered a turbulent period, it 

is noticeable more volatile in every window of time, which can be related to the poor price 

formation during the period, and more ample bid-ask spreads. 

 

Figure 2: Realized Volatility 

(index, moving average 5 business days) 

 
 

As mentioned before, RV is based on intraday transactions and there is different degree of market 

liquidity during the day. Table 1 shows the percentiles by hours during the sample period (January 

4, 2010 – July 15, 2024). For example, the median RV observed between 9:00 and 10:00 is 0.13, 

which is similar to the median observed around midday (between 12:00 and 13:00) 0.13. Based on 

that, we confirm that during the liquid hours (09:00 to 13:00) the RV fluctuates, most of the time, 

between 0.08 and 0.20 (10 and 90 percentiles, respectively). Other percentiles can be used to build 

narrow ranges (e.g., 75 minus 25) to assess if a current level of RV is in line with the historical 

performance.  

 

Figure 3 shows the RV in hourly averages during different sample periods. We note that periods 

2010-2012, 2013-2016, and 2017-2019 have similar averages during liquid hours (09:00-13:00); 

however, after 2019 these averages increase which might be related to the higher uncertainty levels 

in the country. 
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Table 1: Intraday Realized Volatility 

(index) 

 
 

 

Figure 3: Realized Volatilities 

(index, hourly averages) 

 

 
 

  

8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00
95 0.571 0.251 0.236 0.239 0.262 0.322 0.519 0.621 0.728
90 0.460 0.216 0.196 0.203 0.219 0.264 0.428 0.504 0.552
75 0.334 0.169 0.152 0.154 0.167 0.195 0.311 0.351 0.366
50 0.248 0.131 0.115 0.115 0.126 0.145 0.226 0.242 0.240
25 0.185 0.105 0.092 0.092 0.098 0.113 0.164 0.161 0.159
10 0.147 0.089 0.077 0.077 0.080 0.091 0.117 0.110 0.107
5 0.128 0.079 0.069 0.067 0.070 0.080 0.092 0.075 0.083

90-10 0.313 0.127 0.119 0.126 0.138 0.173 0.311 0.395 0.445
75-25 0.149 0.064 0.060 0.062 0.069 0.082 0.146 0.189 0.207
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2. Implied Volatility 

The use of IV’s for estimating the density function of FX was proposed by Malz (1997). The author 

simplifies the analysis of the volatility smile by considering 3 option-combination contracts which 

were popular among dealers: at the money (ATM) or straddle, risk reversal (RR), and strangle or 

butterfly. The first one is a contract that includes a call and a put at the same exercise price, usually 

at the forward, and it offers a full coverage over any discrepancy of the future FX. As it is expected 

an increase in the volatility of the FX implies a higher cost of the contract, therefore the ATM is 

the first order element in any volatility smile. Secondly, RR is a strategy that results from 

combining a long position in a call option with an exercise price greater than the forward and a 

short position in a put option with an exercise price lower than the forward, both with the same 

delta. Finally, strangle contract is a combination of purchasing a call with a strike price greater 

than the forward and a put with a strike price lower than the forward, both with the same term and 

the same delta. The latter implies that the exercise price of both options has the same distance from 

the forward price.  

 

Gonzales and Oda (2015) estimate the density function of CLP by considering the 3 contracts 

(ATM, RR and strangle). That density is known as risk-neutral given that is obtained from option 

prices instead of actual prices of the underlying asset. It is important to stress that the probabilities 

obtained from the risk-neutral density are different from the actual probabilities. Abdymomunov 

et al. (2023) propose a parametric approach to combine both set of probabilities with an application 

to assess the plausibility of a stressed scenario. In this study we focus our analysis on the empirical 

density, and therefore the use of the IV measures is justified only by statistical fitting. 

 

Figure 4 shows the ATM-IV for 1, 3, and 6 months during the period January 2010 – August 2024. 

The averages for ATM-IV are 12.22%, 12.25%, and 12.30%, respectively. The medium-term 

measure (6M: 6 months) is smoother than the short-term one (1M: 1 month); however, the 

difference in levels reflects uncertainty about interest rate differential between Chile and US as 

well as volatility of the CLP. Several events are highlighted with sudden increases in the IV 

measures, including the European crisis in 2012, the local social unrest in 2019, the Covid crisis 

in 2020, the local pension funds withdrawals during 2020-2021, and the local plebiscite for a new 

constitution in 2022.  



12 
 

Finally, Table 2 provides descriptive statistics that will be useful for the next section where RV & 

IV, and their logarithms, are exogenous variables.  

 

Figure 4: ATM Implied Volatilities 

 

 
 

 

Table 2: Descriptive IV & RV 
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01-01-2010 01-01-2012 01-01-2014 01-01-2016 01-01-2018 01-01-2020 01-01-2022 01-01-2024

1M 3M 6M

RV log RV IV  log IV
(1m) (3m) (6m) (1m) (3m) (6m)

Mean 0.14163 -2.02567 0.12214 0.12240 0.12297 -2.14164 -2.13089 -2.12147
Std Dev 0.05960 0.36735 0.03600 0.03144 0.02896 0.27461 0.24314 0.22322
Min 0.03332 -3.40149 0.04990 0.06430 0.07310 -2.99773 -2.74420 -2.61593
Max 0.98948 -0.01057 0.31620 0.24940 0.22390 -1.15138 -1.38870 -1.49656



13 
 

IV. Empirical Results 

In this section we discuss the results obtained for both models: GARCH and SV using daily log-

return of CLP, and the volatility measures described in the previous section. Our sample runs from 

Jan 4, 2010, to July 15, 2024, having 3622 data points for all estimates.  

 

1. GARCH Models 

Table 3 shows the result for standard GARCH with exogenous variables (RV and IV) in the 

variance equation. The first column shows that the model without exogenous, the second with RV, 

3rd to 5th with IV (different tenors), and 6th to 8th with both volatility measures.8 The overall in-

sample fits, measured by BIC, indicates that either RV or IV should be included; however, the 

model with RV and IV 1-month provides a better fit.9 Tables 4 and 5 show the results for extension 

of the standard GARCH model (NGARCH and TGARCH). The additional parameter is significant 

in all the specifications evaluated; however, the overall in-sample is similar for the case when both 

RV and IV 1-month are included.  

 

As we discussed in Section II, the Heston-Nandi model is widely used in Finance for pricing option 

as it offers a convenience structure for the conditional variance. Table 6 shows the results for 

AGARCH models, which is an approximated version of the Heston-Nandi. The results confirm 

that either RV or IV improve the in-sample fit of model; as before, combining RV with IV 1-month 

provides the better fit. However, the results of the AGARCH model are not consistent with the 

Heston-Nandi given that 𝛼𝛼 < 0. 

 

  

 
8 Alternatively, variance measures (IV and RV squared) could be considered instead.   
9 Following Jara and Piña (2023) we consider splitting the sample according with two-state regimen. Results for 
GARCH models, without exogenous variables, are reported in Appendix B using sub-samples. 
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Table 3: QMLE for GARCH models 

 
 

Table 4: QMLE for NGARCH models 

 
  

IV RV-IV
RV (1m) (3m) (6m) (1m) (3m) (6m)

ψ 0.016251 0.012367 0.021489 0.015172 0.014364 0.019048 0.0179 0.01739
(0.0096) (0.0101) (0.0101) (0.0098) (0.0098) (0.0101) (0.0101) (0.0101)

α 0.055425 0.115133 0.080282 0.092445 0.089142 0.082368 0.099425 0.105803
(0.0039) (0.0130) (0.0162) (0.0107) (0.0097) (0.0147) (0.0135) (0.0134)

β 0.936308 0.294449 -0.22937 0.736973 0.793513 -0.01958 0.120371 0.150929
(0.0053) (0.0527) (0.1181) (0.0348) (0.0262) (0.0597) (0.0731) (0.0666)

ω 0.004431 -2.70266 -2.67095 -4.62566 -5.07753 -2.82933 -3.06007 -3.11589
(0.0010) (0.1096) (0.1345) (0.2031) (0.2279) (0.1189) (0.1444) (0.1466)

δIV 15.59167 16.22609 16.90617 10.02967 9.431044 8.759396
(0.7508) (1.1131) (1.3027) (1.1745) (1.2774) (1.2687)

δRV 8.984034 4.410055 5.281629 5.899942
(0.4634) (0.6586) (0.6478) (0.6137)

LL -3523 -3497 -3483 -3493 -3498 -3464 -3472 -3477
AIC 7055 7004 6976 6996 7007 6940 6957 6967
BIC 7080 7035 7007 7027 7038 6978 6994 7004

IV RV-IV
RV (1m) (3m) (6m) (1m) (3m) (6m)

ψ 0.021908 0.011889 0.018223 0.018529 0.018983 0.016529 0.015924 0.015712
(0.0101) (0.0102) (0.0101) (0.0100) (0.0100) (0.0100) (0.0100) (0.0100)

α 0.046097 0.109601 0.085881 0.082487 0.080652 0.083453 0.097108 0.102964
(0.0045) (0.0144) (0.0134) (0.0109) (0.0101) (0.0157) (0.0152) (0.0151)

τ -0.12993 -0.18923 -0.2366 -0.22269 -0.21521 -0.22806 -0.21777 -0.20937
(0.0414) (0.0640) (0.0668) (0.0520) (0.0475) (0.0967) (0.0795) (0.0725)

β 0.946095 0.36206 0.603983 0.754384 0.79844 0.103492 0.191091 0.221113
(0.0054) (0.0573) (0.0591) (0.0329) (0.0261) (0.0920) (0.0852) (0.0776)

ω 0.003198 -2.8401 -3.97258 -4.84236 -5.28778 -2.98268 -3.18559 -3.24889
(0.0009) (0.1237) (0.1915) (0.2236) (0.2546) (0.1640) (0.1689) (0.1684)

δIV 15.28059 17.02478 18.09884 9.834606 9.53965 8.927864
(0.9203) (1.2311) (1.4451) (1.2288) (1.3060) (1.2911)

δRV 8.997185 4.540291 5.287555 5.878333
(0.4734) (0.7133) (0.6696) (0.6330)

LL -3519 -3493 -3480 -3484 -3489 -3461 -3468 -3473
AIC 7048 6998 6972 6980 6989 6937 6951 6960
BIC 7079 7035 7009 7017 7026 6980 6994 7004
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Table 5: QMLE for TGARCH models 

 
 

Table 6: QMLE for AGARCH models 

 
 

IV RV-IV
RV (1m) (3m) (6m) (1m) (3m) (6m)

ψ 0.020777 0.010774 0.017692 0.017689 0.017832 0.015403 0.014896 0.01465
(0.0098) (0.0101) (0.0100) (0.0099) (0.0099) (0.0100) (0.0100) (0.0100)

α 0.029806 0.034567 0.026136 0.033296 0.037554 0.024736 0.032957 0.036884
(0.0066) (0.0170) (0.0137) (0.0111) (0.0103) (0.0198) (0.0200) (0.0199)

γ 0.032095 0.128975 0.108681 0.095921 0.086354 0.112355 0.121965 0.124845
(0.0067) (0.0230) (0.0192) (0.0159) (0.0143) (0.0252) (0.0249) (0.0248)

β 0.946001 0.465427 0.656795 0.752167 0.794148 0.124245 0.217311 0.254181
(0.0055) (0.0476) (0.0544) (0.0357) (0.0289) (0.0833) (0.0811) (0.0762)

ω 0.003968 -2.98205 -4.02199 -4.64056 -5.01743 -2.96525 -3.1658 -3.2353
(0.0008) (0.1070) (0.1871) (0.2053) (0.2260) (0.1509) (0.1581) (0.1612)

δIV 14.67783 16.07772 16.8247 9.472806 9.175149 8.563858
(0.8965) (1.1010) (1.2532) (1.2299) (1.3175) (1.3133)

δRV 8.741853 4.66929 5.35005 5.905651
(0.4610) (0.7159) (0.6766) (0.6423)

LL -3517 -3490 -3477 -3481 -3487 -3460 -3467 -3471
AIC 7043 6991 6966 6975 6986 6933 6947 6957
BIC 7074 7028 7004 7012 7023 6977 6991 7000

IV RV-IV
RV (1m) (3m) (6m) (1m) (3m) (6m)

ψ 0.029128 0.010598 0.020534 0.021208 0.021333 0.015987 0.015329 0.014993
(0.0104) (0.0104) (0.0101) (0.0102) (0.0103) (0.0102) (0.0102) (0.0103)

α∗ 0.018522 0.050336 0.021001 0.023775 0.025087 0.041924 0.045324 0.046093
(0.0004) (0.0075) (0.0096) (0.0091) (0.0087) (0.0100) (0.0089) (0.0086)

β∗ 1.001457 -0.00022 -0.4244 -0.33995 -0.32515 -0.01499 -0.0068 -0.00365
(0.0001) (0.0081) (0.1656) (0.1999) (0.2247) (0.0438) (0.0291) (0.0223)

ω∗ -0.00028 -2.23998 -2.51086 -2.73831 -2.81797 -2.78723 -2.85622 -2.86057
(0.0002) (0.0537) (0.1346) (0.1837) (0.2024) (0.1014) (0.0998) (0.1008)

δIV 16.02831 17.47311 18.05335 10.04036 9.45715 8.631713
(0.6632) (0.6911) (0.6839) (0.9444) (0.9631) (0.9283)

δRV 9.506536 4.642562 5.602547 6.315863
(0.3865) (0.5380) (0.4820) (0.4503)

LL -3593 -3516 -3493 -3521 -3544 -3471 -3482 -3489
AIC 7195 7041 6996 7052 7099 6953 6976 6990
BIC 7220 7072 7027 7083 7130 6991 7013 7027



16 
 

Finally, the EGARCH model has been successfully used to fit the returns of Latam exchange rates 

(Lafarguette and Veyrune, 2021; Jara and Piña, 2023). It describes the dynamics of the logarithm 

of the variance with an autoregressive process. However, there is only one shock in the model 

which can be understood as a perfect correlation between shocks in returns and volatility equations. 

Table 7 shows the results for several EGARCH models with exogenous variables (log-RV and 

log-IV) in the variance equation. The first columns shows that the model without exogenous 

variables has a high persistency in the log variance (98.5%). The overall fits, improves when either 

log-RV or log-IV are included; however, including both variables is preferred.  

 

Table 7: QMLE for EGARCH models 

 
 

 

  

IV RV-IV
RV (1m) (3m) (6m) (1m) (3m) (6m)

ψ 0.02162 0.00930 0.01804 0.01690 0.01718 0.01285 0.01199 0.01151
(0.0094) (0.0095) (0.0098) (0.0096) (0.0096) (0.0096) (0.0096) (0.0096)

κ0 -0.01052 1.17293 2.97320 0.65361 0.44073 2.43089 2.07110 1.87343
(0.0028) (0.1748) (0.4420) (0.1014) (0.0680) (0.3766) (0.3623) (0.3332)

κ1 0.98489 0.53956 0.18059 0.82261 0.88284 0.28879 0.39142 0.43958
(0.0026) (0.0647) (0.1121) (0.0253) (0.0162) (0.0981) (0.0902) (0.0839)

κ2 0.02608 0.09176 0.07087 0.07001 0.05964 0.09158 0.09468 0.09456
(0.0055) (0.0150) (0.0180) (0.0111) (0.0095) (0.0172) (0.0161) (0.0156)

κ3 0.11648 0.15437 0.19412 0.16980 0.16689 0.13672 0.15332 0.15812
(0.0110) (0.0240) (0.0310) (0.0213) (0.0192) (0.0308) (0.0277) (0.0267)

κIV               1.74102 0.38167 0.25663 0.76363 0.53058 0.40620
              (0.2536) (0.0580) (0.0385) (0.1797) (0.1486) (0.1240)

κRV 0.79030 0.72316 0.74560 0.75785
(0.1132) (0.0948) (0.1026) (0.1074)

LL -3506 -3447 -3461 -3473 -3481 -3430 -3437 -3440
AIC 7021 6906 6935 6959 6974 6873 6887 6894
BIC 7052 6944 6972 6996 7011 6916 6931 6937
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2. SV Model 

As we discussed in Section II, there are several alternatives to estimate the parameters of the model 

and we choose to use QMLE given the sample of this study. Table 8 shows the result for the SV 

model considering non-exogenous variables (first column), logarithm of the realized volatility (RV 

column), and logarithm of the implied volatilities at different tenors (IV columns). The model 

without exogenous variables has a high persistent (𝜙𝜙) and it attributes a small portion of the 

variance to the log volatility (𝜂𝜂2).10 Moreover, the overall in-sample fit of the model can be 

assessed by considering the information criteria (AIC: Akaike, and BIC: Bayesian). Thus, the 

variable log-RV provides a significant improvement with respect to the baseline model, in contrast 

to the IV measures.  

 

Table 9 shows the results for the SV model when the variance assumption of the dependent variable 

is removed. In the baseline model (without exogenous variables) the estimated variance of the 

measurement error is 4.201 which is lower than the one imposed in the standard model (4.935); 

including further explanatory variables to the log-variance equation the size of measurement errors 

reduces accordingly. Similar to the previous table, we can see a significant improvement of the 

overall fit of the model when the variable log-RV is included. These findings remain when the 

Fuller transformation is considered (see Appendix B) and when we consider correlation between 

measurement and the state errors.11 

 

  

 
10 In the table the constant c considers the actual constant of the model and the expected value of the log(𝑢𝑢𝑡𝑡2). A (non-
reported) Monte Carlo exercise supports the accuracy of QMLE of the baseline model. 
11 Results that include correlation (not reported) are statistically non-significant.  



18 
 

Table 8: QMLE for SV model 

 
 

 

Table 9: QMLE for Extended SV model 

 
 

 

  

RV IV
(1m) (3m) (6m)

φ 0.99281 0.21219 -0.20705 0.94548 0.97388
(0.0028) (0.1360) (0.3340) (0.0263) (0.0123)

δ 1.56356 3.04053 0.13260 0.05790
(0.2592) (0.8502) (0.0710) (0.0343)

c -0.99172 0.80508 1.42373 1.32955 1.11526
(0.0924) (0.0994) (0.1306) (0.2694) (0.4409)

η 2 0.00809 0.00000 0.00000 0.02617 0.01636
(0.0027) (0.0000) (0.0000) (0.0118) (0.0070)

LL -4951 -4914 -4923 -4943 -4947
AIC 9908 9833 9851 9895 9902
BIC 9927 9852 9870 9919 9927

RV IV
(1m) (3m) (6m)

φ 0.99029 0.25703 0.09230 0.91191 0.95680
(0.0035) (0.1434) (0.3723) (0.0408) (0.0179)

δ 1.47447 2.28480 0.22020 0.10227
(0.2741) (0.9472) (0.1110) (0.0505)

c -2.21080 1.78814 3.15876 3.09617 2.79372
(0.1854) (0.2134) (0.2820) (0.5245) (0.7898)

η 2 0.01186 0.37136 1.49675 0.05434 0.03078
(0.0039) (0.3159) (5.7805) (0.0275) (0.0131)

σ 2 4.20136 3.92208 2.83541 4.11853 4.14948
(0.1029) (0.3311) (5.7287) (0.1083) (0.1049)

LL -7822 -7788 -7798 -7810 -7815
AIC 15652 15586 15606 15630 15640
BIC 15677 15617 15637 15661 15671



19 
 

V. Tail-Risk Framework 

In this section we discuss how the models estimated above can be used to generate tail-risk 

indicators. We propose a general framework for doing this, and we provide an example.12  

 

1. Framework 

Following Lafarguette and Veyrune (2021), we build tail-risk statistics based on Monte Carlo 

simulations of the models presented before (GARCH / SV), calibrated for the CLP; however, we 

acknowledge that no-model is superior for this task. For that we propose the “MI framework” 

which involves the following steps: 

 Step M: choose any of the models presented above (e.g., Taylor, Nelson, Heston-Nandi) 

along with an information set: (i) only returns, (ii) returns and IV, or (iii) returns and RV. 

Using previous results get the relevant parameters.  

 Step I: choose a given horizon for tail-risk indicators (e.g., forecast density 1-day, 1-week, 

or 1-month ahead). Use MC simulations to get the relevant indicator if needed.    

 

2. Applications 

In our first application we have Step M: TGARCH model estimated only with returns for the 

sample 2008-2013 (see Table B.1). Step I: MC simulations for 5, 10, 15 and 30 days ahead, and 

percentiles 5th and 95th for four levels of initial volatility (80%, 100%, 120%, and 200%).13 

Assuming 𝜓𝜓 = 0, we have ℎ𝑡𝑡 = 0.048 + 0.086𝑟𝑟𝑡𝑡−12 + 0.797ℎ𝑡𝑡−1 + 0.067𝑟𝑟𝑡𝑡−12 𝑑𝑑𝑡𝑡−1, where 𝑑𝑑𝑡𝑡 is a 

dummy variable that takes the value of one when 𝑟𝑟𝑡𝑡 is positive and zero otherwise. Table 10 shows 

the results for 3000 simulations, where the cumulative returns on CLP over 30 days would be 

between -5.9% and 7.2% if the initial volatility is 80% of the long-run volatility (LRV), but the 

range increases to -6.8% and 8.3% if the initial volatility is 120% of LRV, and to -9.2% and 11.1% 

under 200% of LRV. Figure 5 shows the 30-day densities of the cumulative returns. 

 

  

 
12 It is important to note that we assume that a sufficient statistic is the time-variant volatility.   
13 A scenario of 200% of LRV materialized in 2022 for the case of IV 3-month where it reaches 25% and the average 
is 12% (Figure 4 & Table 2).  
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Table 10: Percentiles for the TGARCH model 

 
 

Figure 5: 30-day ahead densities for the TGARCH model 

 
 

Our second application assumes (i) Step M: EGARCH model estimated with returns and the 

logarithm of RV using full sample (Table 7, second column). Thus, we have the following equation 

for variance: log(ℎ𝑡𝑡) = 1.17 + 0.54 log(ℎ𝑡𝑡−1) + 0.09𝑧𝑧𝑡𝑡−1 + 0.15�̃�𝑧𝑡𝑡−1 + 0.79 log(𝑅𝑅𝑅𝑅𝑡𝑡−1), where 

�̃�𝑧𝑡𝑡−1 ≡ |𝑧𝑧𝑡𝑡−1| −�2 𝜋𝜋⁄ , and (ii) Step I: Forecasting 1-day ahead conditional variance and taking 

its logarithm. The correlation between the later and logarithm of RV is 87.2% and the dynamics 

are similar (Figure 6).  

 

  

days p5 p95 p5 p95 p5 p95 p5 p95
5 -2.232 2.430 -2.674 2.922 -3.118 3.421 -5.004 5.511

10 -3.139 3.789 -3.616 4.406 -4.146 5.047 -6.410 7.786
15 -4.077 4.662 -4.547 5.230 -5.145 5.897 -7.611 8.696
30 -5.854 7.153 -6.333 7.687 -6.784 8.282 -9.202 11.064
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Figure 6: Logarithm of Conditional Variances 

 
 

 

VI. Conclusions 

In this paper we integrate an additional volatility indicator for the Chilean Peso (CLP) —intraday 

realized volatility (RV)— and the implied volatility (IV) into time-variant volatility models: 

GARCH and SV. Our empirical analysis, utilizing a comprehensive dataset of almost 14 years, 

spanning from 2010 to 2024, reveals that incorporating RV or IV significantly enhances the in-

sample fit of both GARCH and SV models, improving their ability to capture the dynamics of 

CLP. This is consistent with the recent literature emphasizing the benefits of combining return and 

option-based indexes (Alfaro and Inzunza, 2023). Thus, our paper might hold significant economic 

implications for risk managers, and policymakers. Accurate tail-risk prediction enables better 

portfolio allocation strategies, more effective risk management practices within financial 

institutions, and more informed financial decisions. Specifically, our improved modelling of 

extreme scenarios can contribute to enhanced decision-making around hedging strategies, and 

financial responses to market shocks. Future research could explore the incorporation of additional 

macroeconomic variables (e.g., interest rate differentials, commodity prices), and investigate 

alternative model specifications.  
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Appendix A: Technical Appendix 

Gram-Charlier density: Jondeau and Rockinger (2001) report that this density is widely used in 

Finance, and it requires only the third and fourth moments to calibrate it. For the standardized 

returns (𝑧𝑧𝑡𝑡) the density (type A) is:  

 

𝑓𝑓(𝑧𝑧𝑡𝑡) = 𝜙𝜙(𝑧𝑧𝑡𝑡) �1 +
𝛾𝛾1
6

(𝑧𝑧𝑡𝑡3 − 3𝑧𝑧𝑡𝑡) +
𝛾𝛾2
24

(𝑧𝑧𝑡𝑡4 − 6𝑧𝑧𝑡𝑡2 + 3)�  

where 𝛾𝛾1 and 𝛾𝛾2 are the skewness and the excess of kurtosis, respectively. There are some 

approximated expressions for these moments: (i) Duan et al. (1999) for GARCH model, (ii) Duan 

et al. (2006) for TGARCH and EGARCH models, (iii) Alexander et al. (2021) for TGARCH model 

with non-normal errors, and (iv) Mazzoni (2010) for Heston-Nandi model.14 Alternatively, Monte 

Carlo simulations can be performed to obtain numerical figures as in Duan (1995).   

 

Fuller’s Transformation: Fuller (1996) provides an alternative for transforming the SV model into 

a linear state-space system. First, noting that 𝑟𝑟𝑡𝑡2 + ∆= 𝑒𝑒𝑚𝑚𝑡𝑡𝑢𝑢𝑡𝑡2 + ∆=  𝑒𝑒𝑚𝑚𝑡𝑡(𝑢𝑢𝑡𝑡2 + ∆𝑒𝑒−𝑚𝑚𝑡𝑡), then we 

have: (i) log(𝑟𝑟𝑡𝑡2 + ∆) = 𝑚𝑚𝑡𝑡 + log(𝑢𝑢𝑡𝑡2 + ∆𝑒𝑒−𝑚𝑚𝑡𝑡), and (ii) ∆ (𝑟𝑟𝑡𝑡2 + ∆)⁄ = ∆𝑒𝑒−𝑚𝑚𝑡𝑡 (𝑢𝑢𝑡𝑡2 + ∆𝑒𝑒−𝑚𝑚𝑡𝑡)⁄ . 

The author suggests considering (i) & (ii), which implies: log(𝑟𝑟𝑡𝑡2 + ∆) − ∆ (𝑟𝑟𝑡𝑡2 + ∆)⁄ = 𝑚𝑚𝑡𝑡 + 𝑤𝑤𝑡𝑡, 

where  𝑤𝑤𝑡𝑡 = log(𝑢𝑢𝑡𝑡2 + ∆𝑒𝑒−𝑚𝑚𝑡𝑡) − ∆𝑒𝑒−𝑚𝑚𝑡𝑡 (𝑢𝑢𝑡𝑡2 + ∆𝑒𝑒−𝑚𝑚𝑡𝑡)⁄ . This is because 𝑤𝑤𝑡𝑡 (error term in the 

linear state-space system) is less skewed than log(𝑢𝑢𝑡𝑡2). Also, he suggests calibrating 𝑐𝑐 as small 

fraction (for example, 2%) of the average value of 𝑟𝑟𝑡𝑡2, which is equivalent to consider a small 

fraction of the sample variance of the returns (Abbara and Zevallos, 2019). 

 

Intuition for Posteriors: consider a random variable 𝑥𝑥𝑖𝑖 = 𝜇𝜇 + 𝜎𝜎𝑢𝑢𝑖𝑖 with 𝑢𝑢𝑖𝑖~𝑁𝑁(0,1) and let �̅�𝑥 and 

𝑠𝑠2 be the average of 𝑛𝑛 observations and the sample variance (adjusted by 𝑛𝑛 − 1). From finite-

sample theory we have √𝑛𝑛 (�̅�𝑥 − 𝜇𝜇) 𝜎𝜎⁄ ~𝑁𝑁(0,1) and 𝑛𝑛 𝑠𝑠2 𝜎𝜎2⁄ ~𝜒𝜒𝑛𝑛−12 , and for asymptotic 

distributions we have √𝑛𝑛 (𝑠𝑠2 − 𝜎𝜎2) 𝜎𝜎⁄ ~𝑁𝑁(0,2𝜎𝜎4) and √𝑛𝑛 log(𝑠𝑠2 𝜎𝜎2⁄ ) ~𝑁𝑁(0,2). Thus, using a 

conventional uninformed prior for both mean (𝜇𝜇) and variance (𝜎𝜎2) implies the following 

posteriors: normal distribution for mean 𝜇𝜇~𝑁𝑁(�̅�𝑥,𝜎𝜎2 𝑛𝑛⁄ ) and inverse-gamma (IG) distribution for 

variance 𝜎𝜎2~𝐼𝐼𝐼𝐼[(𝑛𝑛 − 1) 2⁄ ; (𝑛𝑛 2⁄ )𝑠𝑠2]. Thus, an initial drawn of 𝜎𝜎2 is needed for getting a drawn 

 
14 For GARCH, TGARCH, and EGARCH models formulae involve lengthy sums; meanwhile for Heston-Nandi 
model, the proposal of Mazzoni (2010) offers a closed-form expression.  
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of 𝜇𝜇 which posterior is consistent with the result presented above. Further, the inverse-gamma 

distribution has two relevant properties. For 𝑀𝑀~𝐼𝐼𝐼𝐼[𝑎𝑎; 𝑏𝑏] we have (i) 𝑘𝑘𝑀𝑀~𝐼𝐼𝐼𝐼[𝑎𝑎; 𝑘𝑘𝑏𝑏], and (ii) 

𝑀𝑀~𝐼𝐼𝐼𝐼[𝑎𝑎; 1/2] = 𝐼𝐼𝑛𝑛𝑣𝑣𝜒𝜒2𝑎𝑎2  (inverse 𝜒𝜒2). Using (i) we have 𝜎𝜎2/(𝑛𝑛𝑠𝑠2) ~𝐼𝐼𝐼𝐼[(𝑛𝑛 − 1) 2⁄ ; (1/2)], and 

by taking (ii) we have 𝜎𝜎2/(𝑛𝑛𝑠𝑠2) ~𝐼𝐼𝑛𝑛𝑣𝑣𝜒𝜒𝑛𝑛−12  which implies 𝑛𝑛 𝑠𝑠2 𝜎𝜎2⁄ ~𝜒𝜒𝑛𝑛−12 , given the properties of 

the 𝜒𝜒2 distribution. In other words, the posteriors for mean and variance based on uninformed 

priors are consistent with the finite-sample results presented above.     

 

Appendix B: Additional Estimates 

Jara and Piña (2023) use a two-state Markov Switching GARCH model to fit the returns on CLP 

for the period 1999-2020. From their results, a “calm” regimen was observed in 2013-2017 and a 

“turbulent” one during the global financial crisis period (2008-2012). Similar to Lu and Qu (2022), 

we use these two samples to estimate the parameters of the GARCH models. 

 

Table B.1 shows the results of GARCH, NGARCH y TGARCH for the two samples described 

above. Some comments about it:  

i. parameter estimates are consistent within a regimen, but they differ between samples; for 

example, 𝛽𝛽 is around 80% in turbulent times (columns 1 to 3) and around 93% during calm 

periods (columns 4 to 6),  

ii. the asymmetry parameter (𝜏𝜏) is similar in the two samples being around 9%, but the 

threshold parameter (𝛾𝛾) is somehow different, as overall the persistent parameter (𝜆𝜆) which 

combinates all previous parameters with 𝛼𝛼 being lower during the calm periods, this 

implies a smooth updating during no-stressed periods in contrast with the stressed ones, 

and, as expected,  

iii. the annualized long-run volatility (15.81 ⋅ 𝜎𝜎𝐿𝐿𝐿𝐿) is 12.2% for the turbulent times and 10.5% 

for the calm periods; however, the standard error is significantly higher for the latter due 

to the high degree of persistent,  

iv. the estimates for the average daily returns are not statistically different than zero. 

 

Table B.2 extends the results presented in Section IV by considering the Fuller transformation (see 

Appendix A). Based on these we can confirm that the measure RV provides a significant 

improvement in the overall fit of the model compared to IV measures.   
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Table B.1: QMLE for GARCH models 

  
 

Table B.2: QMLE for Extended SV model (Fuller Transformation) 

 

2008-2012 2013-2017
GARCH NGARCH TGARCH GARCH NGARCH TGARCH

ψ -0.02284 -0.01729 -0.01513 0.02266 0.02664 0.02545
(0.0193) (0.0207) (0.0202) (0.0152) (0.0155) (0.0157)

α 0.12700 0.12138 0.08583 0.06192 0.05661 0.04555
(0.0196) (0.0205) (0.0235) (0.0104) (0.0107) (0.0151)

β 0.79554 0.79675 0.79728 0.92872 0.93545 0.93495
(0.0255) (0.0266) (0.0271) (0.0127) (0.0127) (0.0128)

τ -0.09408 -0.09021
(0.0638) (0.0663)

γ 0.06721 0.02344
(0.0269) (0.0176)

ω 0.04687 0.04768 0.04869 0.00411 0.00310 0.00347
(0.0061) (0.0065) (0.0066) (0.0018) (0.0017) (0.0016)

λ 0.92254 0.91813 0.91671 0.99063 0.99206 0.99222
(0.0133) (0.0139) (0.0136) (0.0067) (0.0057) (0.0060)

σ 12.30 12.20 12.09 10.47 10.59 10.56
(0.61) (0.57) (0.55) (1.90) (2.02) (2.09)

LL -1379.0 -1378.1 -1376.8 -1047.5 -1046.5 -1046.8
AIC 2766.0 2766.2 2763.6 2102.9 2103.0 2103.6
BIC 2786.5 2791.8 2789.2 2123.4 2128.6 2129.2

RV IV
(1m) (3m) (6m)

φ 0.99003 0.27748 0.03080 0.91399 0.95376
(0.0036) (0.1373) (0.0183) (0.0341) (0.0178)

δ 1.26494 2.15541 0.18952 0.09763
(0.2316) (0.1144) (0.0824) (0.0448)

c -2.03978 1.48842 2.70473 2.63885 2.42430
(0.1610) (0.1780) (0.2335) (0.4477) (0.6598)

η 2 0.00944 0.24076 2.99985 0.03976 0.02492
(0.0030) (0.1924) (0.6714) (0.0170) (0.0097)

σ 2 2.89389 2.72507 0.00000 2.83581 2.85357
(0.0712) (0.2056) (0.6744) (0.0738) (0.0724)

LL -7153 -7119 -7129 -7141 -7146
AIC 14315 14249 14268 14292 14302
BIC 14340 14280 14299 14323 14333



Documentos de Trabajo 

Banco Central de Chile 

NÚMEROS ANTERIORES 

La serie de Documentos de Trabajo en versión PDF 
puede obtenerse gratis en la dirección electrónica: 

www.bcentral.cl/esp/estpub/estudios/dtbc. 

Existe la posibilidad de solicitar una copia impresa 
con un costo de Ch$500 si es dentro de Chile y 
US$12 si es fuera de Chile. Las solicitudes se 
pueden hacer por fax: +56 2 26702231 o a través del 
correo electrónico: bcch@bcentral.cl. 

Working Papers 

Central Bank of Chile 

PAST ISSUES 

Working Papers in PDF format can be downloaded 
free of charge from: 

www.bcentral.cl/eng/stdpub/studies/workingpaper. 

Printed versions can be ordered individually for 
US$12 per copy (for order inside Chile the charge 
is Ch$500.) Orders can be placed by fax: +56 2 
26702231 or by email: bcch@bcentral.cl. 

DTBC – 1041
Tail-Risk Indicators with Time-Variant Volatility 
Models: the case of the Chilean Peso
Rodrigo Alfaro, Catalina Estefó

DTBC – 1040
Exposición de la Banca en Chile a los Riesgos 
Financieros relacionados al Clima: Riesgos Físicos y 
de Transición
Luis Gonzales, Cristian Rojas

DTBC – 971*
Production Network Formation, Trade, and 
Welfare
Costas Arkolakis, Federico Huneeus, Yuhei Miyauchi

DTBC – 1011*
Macro Implications of Inequality-driven Political 
Polarization 
Alvaro Aguirre

DTBC – 967*
Firm Financing During Sudden Stops: Can 
Governments Substitute Markets?
Miguel Acosta-Henao, Andrés Fernández, Patricia 
Gomez-Gonzalez, Sebnem Kalemli-Ozcan

DTBC – 1039
The Effects of Educated Leaders on Policy and 
Politics: Quasi-Experimental Evidence from Brazil 
Paulo Bastos, Cristián Sánchez

http://www.bcentral.cl/esp/estpub/estudios/dtbc
mailto:bcch@bcentral.cl
http://www.bcentral.cl/eng/stdpub/studies/workingpaper
mailto:bcch@bcentral.cl


DTBC – 1038
Equilibrium Consequences of Vouchers Under 
Simultaneous Extensive and Intensive Margins 
Competition
Cristián Sánchez

DTBC – 1037
Dinámicas del Mercado Laboral Formal en Chile: 
Evidencia desde los Microdatos
Roberto Gillmore, Gustavo González, Nicolás Rivera

DTBC – 1036
Micro-Evidence on the Consumption Impact of Income-
Support Policies During COVID-19 
Metodij Hadzi-Vaskov, Emiliano Luttini, Luca Antonio 
Ricci

DTBC – 1035
Crisis Credit, Employment Protection, Indebtedness, 
and Risk
Federico Huneeus, Joseph P. Kaboski, Mauricio Larrain, 
Sergio L. Schmukler, Mario Vera.

DTBC – 1034
Emparejamiento de datos provenientes de Registros 
Administrativos y Encuesta de Hogares en Chile Alfonso 
Barrero, César Ferreiro, Mario Giarda, Claudia Henríquez, 
Federico Huneeus, Manuel Taboada.

DTBC – 1033
Market Size in Pricing Problems on Multi-sided 
Matching Platforms
Jorge Arenas.

DTBC – 1032
Financiamiento de corto plazo de las empresas chilenas 
Jorge Fernández B., Francisco Vásquez L.

DTBC – 1031
International Trade Finance and Learning Dynamics 
David Kohn, Emiliano Luttini, Michal Szkup, Shengxing 
Zhang.

DTBC – 1030
Climate change’s impact on real estate prices in Chile 
Karla Hernández, Facundo Luna, Carlos Madeira.



DOCUMENTOS DE TRABAJO Abril 2025


	BecerraMartinez2021.pdf
	Introduction
	Model
	Macroeconomic block
	Financial BlockThis financial block is also introduced in a semi-structural model, elaborated by marioli2020911. It should be noted that the present work was developed before the publication of the aforementioned paper and served as a reference for its model configuration. The latter appropriately cites the present research.

	Data
	Observed Variables

	Model Estimation
	Results
	Variance Decomposition
	Development of stress test scenarios
	Conclusions
	Bibliography

	Estimates_of_the_US_Shadow_Rate_based_on_Forward_Rates.pdf
	Introduction
	Theoretical Setting
	Key Components of DTSM
	Normalization of Gaussian DTSM
	Short-term and forward rates
	Estimation Procedures

	Empirical Application
	Descriptive Statistics
	Benchmark Results with EKF and IEKF
	Shadow Rates

	Conclusions
	Forward Rates
	Iterated EKF
	Kalman Filter Weights

	DTBC_875.pdf
	Introduction
	Literature review

	Data and Methodology
	Data
	Empirical Response to Romer and Romer Shocks
	Empirical Response to High Frequency Shock Identification
	Empirical Responses to Monetary Shocks: FAVAR

	Empirical Results
	Monetary Non-Neutrality and Pricing Moments
	Narrative Approach
	High-Frequency Approach
	FAVAR Approach

	Further Results from Regression Analysis
	Robustness to Measurement Error

	General Equilibrium Pricing Model
	Model Setup
	Households
	Firms

	Calibration

	Model Results
	Baseline Model Results
	Why Is Kurtosis Not Sufficient?

	Conclusion
	Figures
	Tables
	Model Appendix
	Multi-Sector Pricing Model
	Households
	Firms

	Multi-Sector Model Results

	Empirical Appendix
	Paper_210830 - copia.pdf
	Introduction
	Empirical Analysis
	Data
	Identification of Monetary Policy Shocks
	Aggregated Approach
	Detailed Regression Approach
	Firm-Level Regression Results

	Robustness to Measurement Error
	Relation to alvarez2016, Alvarez2020
	The Sufficient Statistic in alvarez2016,Alvarez2020
	Evaluating the Sufficient Statistics Result


	General Equilibrium Pricing Model
	Model Setup
	Households
	Firms

	Calibration

	Model Results
	Model Predictions
	Reconciling Models and Data

	Conclusion
	Tables
	Figures
	Aggregated Results
	Sectoral and Firm-Level Results
	Model Results

	Model Appendix
	Golosov-Lucas Frequency Comparative Statics

	Empirical Appendix


	Sin título
	IRRF_Inequality_Aug23_LP.pdf
	Introduction
	The interest rate response to fiscal stimulus
	bp02 shocks
	Determinants of the IRRF
	ag13 shocks

	Theory: saving-constrained households, inequality, and interest rates
	Model
	Numerical example with government waste
	Credit constraints
	Discussion

	Conclusion
	Additional tables and figures
	Data Appendix
	Australia
	Austria
	Belgium
	Canada
	Czech Republic
	Denmark
	Finland
	France
	Germany
	Greece
	Hungary
	Iceland
	Ireland
	Italy
	Japan
	Korea
	Netherlands
	New Zealand
	Norway
	Poland
	Portugal
	Slovak Republic 
	Slovenia 
	Spain
	Sweden
	Switzerland
	United Kingdom
	United States


	FFAM_oct21.pdf
	Model
	A class of uninteresting equilibria
	W-BSE: existence and properties
	W-BSEs are inconsistent with fundamental shocks
	The W-BSE is approximately a fundamental equilibrium

	Beyond wealth: sentiment-driven equilibria
	Resolving puzzles with sentiment
	Explicit construction with a sentiment state variable
	Non-fundamental crises and large amplification
	Booms predict crises
	Sentiment-based jumps

	Conclusion
	References
	Proofs for Section 2
	Proofs for Section 3
	Proof of Theorem 1
	Stochastic stability: a useful lemma
	Proofs of Corollaries 1-3

	Proofs and analysis for Section 4
	Proof of Proposition 2
	Proofs of Propositions 3-4
	Model with jumps in Section 4.4

	Model extensions and further analyses
	Beliefs about disaster states
	Idiosyncratic uncertainty
	Limited commitment as equilibrium refinement
	General CRRA preferences
	Correlation between sentiment and fundamentals
	Exogenous sunspot dynamics

	Fundamental Equilibria
	Properties of the non-sunspot solution with fundamental shocks
	The ``hedging'' equilibrium


	DizGiardaRomero (2021).pdf
	Introduction
	Model
	Aggregate Demand with Prices and Wages Set in Advance
	The Consumption Gap
	Equilibrium Wages
	Aggregate Demand
	The Distributional Channel of Nominal Rigidities
	Wage Flexibility and the Role of Monetary Policy with Inequality

	Gains from Wage Flexibility: Calvo Price and Wage Adjustment
	Price and Wage Setting à la Calvo
	Quantitative Analysis

	Conclusion
	Figures
	Proofs and derivations
	Aggregation
	Proof of Proposition 1
	Derivation of the IS equation

	Welfare losses
	The slope of the IS conditional on monetary policy shocks
	Computing the threshold 

	DTBCASIEF.pdf
	Introducción
	El IEF: Evolución
	Depuración del Texto
	El IEF en Palabras
	Análisis de Sentimiento
	Metodología Construcción del Diccionario en Español
	Selección de palabras a incluir en el diccionario
	Definir Sentimiento
	Agregar género masculino/femenino
	Palabras que cambian su sentimiento según la palabra que la precede

	Construcción del Índice de Sentimiento Financiero

	Sentimiento y Ciclo Financiero
	Conclusiones y Comentarios Finales

	Nowcasting Chilean household consumption with _dtbc_211109.pdf
	Nowcasting Chilean household consumption with _dtbc_211109_portada
	Nowcasting Chilean household consumption with _dtbc_211109_cuerpo

	DTBC_ICW_paper.pdf
	Introduction
	Method
	Implied Correlation Matrix
	Model assumptions
	Score-driven dynamics

	Empirical application
	Data
	Estimates
	Benchmarking
	VaR forecast: Univariate return series
	Portfolio simulations

	Conclusions

	Giarda_2021.pdf
	Introduction
	Motivating Facts
	The Earnings Gap is Countercyclical
	Skilled Workers are Richer and Have More Access to Financial Markets

	Monetary policy and the Earnings Gap: an Empirical Assesment
	Monetary Policy Shocks Raise the Earnings Gap
	The Wage Phillips Curve: Steeper for Skilled Workers

	Model
	Households
	Distribution of Monopoly Profits
	Workers' Unions
	Firms
	Monetary Authority
	Equilibrium

	Analytical results
	Aggregate Demand and the Earnings Gap
	The Cyclicality of the Earnings Gap

	Quantitative Analysis
	Calibration
	The Effects of Monetary Policy: No Profits
	The Effects of Monetary Policy: With Profits
	The Effects of Monetary Policy: Other Benchmarks

	Conclusion
	The Earnings Gap with the SIPP
	Econometric Strategy
	Decomposing the Earnings Gap.
	Test for the Dynamic Multiplier
	Projected Wage Inflation and Unemployment
	Wage Phillips Curve Derivation
	Rotemberg-Calvo Equivalence
	Extra IRFs

	dltcps_2022.pdf
	Introduction
	Empirical Evidence
	Setting
	Results

	Baseline Model
	Households
	Productive Sectors
	Final Goods and Foreign Demand for Commodity
	Market Clearing and Gross Domestic Product
	Equilibrium

	Theoretical Results
	The Elasticity of GDP to Commodity Prices
	Two-sector Economy
	Multisector Economy

	The Dampening Effect of Domestic Linkages
	Discussion

	Numerical Examples
	Conclusion
	Empirical Appendix
	Data Sources
	Descriptive Statistics
	Additional Empirical Results

	Theoretical Appendix
	Model Characterization
	Proofs
	Proof of Proposition 1
	Elasticity of GDP to Commodity Prices with Separable Preferences
	Proof of Proposition 2


	Quantitative Analysis
	Nonlinear Effects of IO Linkages
	Moments of GDP
	Level of GDP
	GDP Volatility under Counterfactual Domestic Linkages



	Price Pressure_v4.pdf
	Introduction
	Mechanism and transmission channels: Hypotheses
	Data and institutional setting
	Data
	Domestic government bond market
	The Chilean pension fund system
	The financial advisory firm

	Evidence on government bond price pressure
	Portfolio reallocation and market impact
	Excess bond returns
	Identification strategy

	Impact on bond yields and financing costs
	Bond yield channels and duration
	Heterogeneous impact of recommendations
	Sub-sample analysis
	Retail investor attention
	Implications for financing costs
	Robustness checks
	Control variables
	Overlapping events
	Extended sample
	Informational-content of recommendations
	Mortgage response on placebo dates
	Impact on firm's financing costs


	Concluding Remarks
	Comparison with Das2018
	Data
	Affine model decomposition
	Model
	Empirical decomposition for Chile

	Economic expectations
	Robustness checks

	DTBC_937.pdf
	BecerraMartinez2021.pdf
	Introduction
	Model
	Macroeconomic block
	Financial BlockThis financial block is also introduced in a semi-structural model, elaborated by marioli2020911. It should be noted that the present work was developed before the publication of the aforementioned paper and served as a reference for its model configuration. The latter appropriately cites the present research.

	Data
	Observed Variables

	Model Estimation
	Results
	Variance Decomposition
	Development of stress test scenarios
	Conclusions
	Bibliography

	Estimates_of_the_US_Shadow_Rate_based_on_Forward_Rates.pdf
	Introduction
	Theoretical Setting
	Key Components of DTSM
	Normalization of Gaussian DTSM
	Short-term and forward rates
	Estimation Procedures

	Empirical Application
	Descriptive Statistics
	Benchmark Results with EKF and IEKF
	Shadow Rates

	Conclusions
	Forward Rates
	Iterated EKF
	Kalman Filter Weights

	DTBC_875.pdf
	Introduction
	Literature review

	Data and Methodology
	Data
	Empirical Response to Romer and Romer Shocks
	Empirical Response to High Frequency Shock Identification
	Empirical Responses to Monetary Shocks: FAVAR

	Empirical Results
	Monetary Non-Neutrality and Pricing Moments
	Narrative Approach
	High-Frequency Approach
	FAVAR Approach

	Further Results from Regression Analysis
	Robustness to Measurement Error

	General Equilibrium Pricing Model
	Model Setup
	Households
	Firms

	Calibration

	Model Results
	Baseline Model Results
	Why Is Kurtosis Not Sufficient?

	Conclusion
	Figures
	Tables
	Model Appendix
	Multi-Sector Pricing Model
	Households
	Firms

	Multi-Sector Model Results

	Empirical Appendix
	Paper_210830 - copia.pdf
	Introduction
	Empirical Analysis
	Data
	Identification of Monetary Policy Shocks
	Aggregated Approach
	Detailed Regression Approach
	Firm-Level Regression Results

	Robustness to Measurement Error
	Relation to alvarez2016, Alvarez2020
	The Sufficient Statistic in alvarez2016,Alvarez2020
	Evaluating the Sufficient Statistics Result


	General Equilibrium Pricing Model
	Model Setup
	Households
	Firms

	Calibration

	Model Results
	Model Predictions
	Reconciling Models and Data

	Conclusion
	Tables
	Figures
	Aggregated Results
	Sectoral and Firm-Level Results
	Model Results

	Model Appendix
	Golosov-Lucas Frequency Comparative Statics

	Empirical Appendix


	Sin título
	IRRF_Inequality_Aug23_LP.pdf
	Introduction
	The interest rate response to fiscal stimulus
	bp02 shocks
	Determinants of the IRRF
	ag13 shocks

	Theory: saving-constrained households, inequality, and interest rates
	Model
	Numerical example with government waste
	Credit constraints
	Discussion

	Conclusion
	Additional tables and figures
	Data Appendix
	Australia
	Austria
	Belgium
	Canada
	Czech Republic
	Denmark
	Finland
	France
	Germany
	Greece
	Hungary
	Iceland
	Ireland
	Italy
	Japan
	Korea
	Netherlands
	New Zealand
	Norway
	Poland
	Portugal
	Slovak Republic 
	Slovenia 
	Spain
	Sweden
	Switzerland
	United Kingdom
	United States


	FFAM_oct21.pdf
	Model
	A class of uninteresting equilibria
	W-BSE: existence and properties
	W-BSEs are inconsistent with fundamental shocks
	The W-BSE is approximately a fundamental equilibrium

	Beyond wealth: sentiment-driven equilibria
	Resolving puzzles with sentiment
	Explicit construction with a sentiment state variable
	Non-fundamental crises and large amplification
	Booms predict crises
	Sentiment-based jumps

	Conclusion
	References
	Proofs for Section 2
	Proofs for Section 3
	Proof of Theorem 1
	Stochastic stability: a useful lemma
	Proofs of Corollaries 1-3

	Proofs and analysis for Section 4
	Proof of Proposition 2
	Proofs of Propositions 3-4
	Model with jumps in Section 4.4

	Model extensions and further analyses
	Beliefs about disaster states
	Idiosyncratic uncertainty
	Limited commitment as equilibrium refinement
	General CRRA preferences
	Correlation between sentiment and fundamentals
	Exogenous sunspot dynamics

	Fundamental Equilibria
	Properties of the non-sunspot solution with fundamental shocks
	The ``hedging'' equilibrium


	DizGiardaRomero (2021).pdf
	Introduction
	Model
	Aggregate Demand with Prices and Wages Set in Advance
	The Consumption Gap
	Equilibrium Wages
	Aggregate Demand
	The Distributional Channel of Nominal Rigidities
	Wage Flexibility and the Role of Monetary Policy with Inequality

	Gains from Wage Flexibility: Calvo Price and Wage Adjustment
	Price and Wage Setting à la Calvo
	Quantitative Analysis

	Conclusion
	Figures
	Proofs and derivations
	Aggregation
	Proof of Proposition 1
	Derivation of the IS equation

	Welfare losses
	The slope of the IS conditional on monetary policy shocks
	Computing the threshold 

	DTBCASIEF.pdf
	Introducción
	El IEF: Evolución
	Depuración del Texto
	El IEF en Palabras
	Análisis de Sentimiento
	Metodología Construcción del Diccionario en Español
	Selección de palabras a incluir en el diccionario
	Definir Sentimiento
	Agregar género masculino/femenino
	Palabras que cambian su sentimiento según la palabra que la precede

	Construcción del Índice de Sentimiento Financiero

	Sentimiento y Ciclo Financiero
	Conclusiones y Comentarios Finales

	Nowcasting Chilean household consumption with _dtbc_211109.pdf
	Nowcasting Chilean household consumption with _dtbc_211109_portada
	Nowcasting Chilean household consumption with _dtbc_211109_cuerpo

	DTBC_ICW_paper.pdf
	Introduction
	Method
	Implied Correlation Matrix
	Model assumptions
	Score-driven dynamics

	Empirical application
	Data
	Estimates
	Benchmarking
	VaR forecast: Univariate return series
	Portfolio simulations

	Conclusions

	Giarda_2021.pdf
	Introduction
	Motivating Facts
	The Earnings Gap is Countercyclical
	Skilled Workers are Richer and Have More Access to Financial Markets

	Monetary policy and the Earnings Gap: an Empirical Assesment
	Monetary Policy Shocks Raise the Earnings Gap
	The Wage Phillips Curve: Steeper for Skilled Workers

	Model
	Households
	Distribution of Monopoly Profits
	Workers' Unions
	Firms
	Monetary Authority
	Equilibrium

	Analytical results
	Aggregate Demand and the Earnings Gap
	The Cyclicality of the Earnings Gap

	Quantitative Analysis
	Calibration
	The Effects of Monetary Policy: No Profits
	The Effects of Monetary Policy: With Profits
	The Effects of Monetary Policy: Other Benchmarks

	Conclusion
	The Earnings Gap with the SIPP
	Econometric Strategy
	Decomposing the Earnings Gap.
	Test for the Dynamic Multiplier
	Projected Wage Inflation and Unemployment
	Wage Phillips Curve Derivation
	Rotemberg-Calvo Equivalence
	Extra IRFs

	dltcps_2022.pdf
	Introduction
	Empirical Evidence
	Setting
	Results

	Baseline Model
	Households
	Productive Sectors
	Final Goods and Foreign Demand for Commodity
	Market Clearing and Gross Domestic Product
	Equilibrium

	Theoretical Results
	The Elasticity of GDP to Commodity Prices
	Two-sector Economy
	Multisector Economy

	The Dampening Effect of Domestic Linkages
	Discussion

	Numerical Examples
	Conclusion
	Empirical Appendix
	Data Sources
	Descriptive Statistics
	Additional Empirical Results

	Theoretical Appendix
	Model Characterization
	Proofs
	Proof of Proposition 1
	Elasticity of GDP to Commodity Prices with Separable Preferences
	Proof of Proposition 2


	Quantitative Analysis
	Nonlinear Effects of IO Linkages
	Moments of GDP
	Level of GDP
	GDP Volatility under Counterfactual Domestic Linkages



	DTBC_Spillovers.pdf
	Introduction
	Data and measurements
	Conceptual framework and main hypotheses
	Monetary policy spillovers from the core to small open economies
	The role of international banks
	Bank lending across loan categories

	Robustness checks
	Alternative monetary policy indicators
	Shadow rates
	Residuals from SVAR and the Taylor rule
	Persistently low interest rates

	Alternative sets of control variables
	Including domestic rates
	Macroeconomic controls for the core
	Bank-level controls
	Alternative estimations


	Concluding Remarks
	Core economies summary statistics
	Marginal effects
	Full regression results


	HLLP_inequality_2022.pdf
	Introduction
	Data
	Matched Employer-Employee Dataset 
	Business Group Dataset 
	Summary Statistics

	Business Groups and Earnings Inequality
	Inequality Within and Between Firms
	Business Groups and Between-Firm Inequality
	Business Groups and Within-Firm Inequality

	Transitions In and Out of Business Groups
	Firm Fixed Effects Estimation
	Controlling for Unobserved Worker Composition
	Controlling for Selection Bias with Matching

	Potential Explanations
	Rent Sharing
	Skill Differentials
	Incentives

	Conclusions
	Online Appendix
	Robustness
	Robustness to AKM model


	Median_labor_income_revised_DTBC.pdf
	Introduction
	Literature Review
	Income definitions
	National Accounts
	Household Surveys
	Tax Records
	Tax and Social Security Structure

	Relationship between sources
	Wages
	Independent Income
	Capital Income

	Descriptive Statistics
	Methodology
	Results
	Main results
	Robustness
	Implications for inequality

	Concluding Remarks
	Appendix
	Parametric estimation of median income


	ADP1175.tmp
	Relatos de inflación: percepción y expectativas de los hogares chilenos durante la pandemia de Covid-19
	Resumen

	Abstract
	Introducción
	Motivación y relevancia
	Antecedentes en la literatura
	Objetivos

	Metodología
	La metodología cualitativa
	Uso de información cualitativa en los bancos centrales
	Características del estudio

	Resultados
	Percepción de inflación: transversalidad en la percepción
	Causas del cuadro inflacionario: multicausal
	Situación mundial
	Aumento en el consumo debido a estímulos monetarios
	Incertidumbre en el escenario nacional
	Suspicacias al proceso de ajustes de precios de las empresas
	Sequía y cambio climático

	Cambios en los patrones de consumo: afectado por condición socioeconómica
	No presenta cambios en el consumo
	Dejar de consumir o posponer consumo
	Sustitución de bienes y lugar de compra
	Adelantar compras

	Financiamiento del proceso inflacionario: desahorro y uso de apoyos monetarios
	Expectativas: Anclaje de expectativas, pero con alta incertidumbre
	Dirección y velocidad del cambio de precio
	Tiempo para que la inflación se normalice
	Incertidumbre y factores de estabilización de la inflación
	Cambios en el consumo futuro


	Discusión
	Bibliografía
	Anexos
	Pauta de entrevista


	michcps_final.pdf
	Introduction
	Empirical Motivation
	Data: Consumption Expenditure Survey
	Expenditure Patterns
	Cross-Country Evidence

	Model
	Households
	Intratemporal Problems
	Intertemporal Problems

	Production
	Mainland Sectors
	Commodity Sector

	Exportable Good
	Aggregation, Monetary Policy and Market Clearing

	Theoretical Results
	Quantitative Results
	Calibration
	The Role of Heterogeneity and Non-homothetic Preferences
	Understanding the Mechanisms
	Sensitivity Analysis

	Conclusions
	Empirical Appendix
	Expenditures Across the Income Distribution–Disaggregation
	Expenditures Across the Labor Income Distribution
	Expenditures Across the Income Distribution–Comparison Across Waves
	Expenditures Across the Income Distribution–Other Emerging Economies

	Theoretical Appendix
	Households' Problem
	Intratemporal Consumption Allocation
	Intertemporal Problem for the Unconstrained Household
	Intertemporal Problem for the Restricted Household


	Quantitative Appendix
	Calibration
	Additional Quantitative Results
	Macroeconomic Aggregates
	Sensitivity



	EME_factors_DTBC March2022.pdf
	Introduction
	Related Literature
	Empirical Model
	Data
	State-Space Formulation
	Model Specification
	Number of Factors
	Stability


	Baseline Specification and Estimated Factors
	Estimated Global Factors and Their Relevance
	Analysis of Factors
	Factor-augmented VAR

	Robustness
	Model without Financialization Channel
	Price-factor Model

	Concluding Remarks
	Figures

	APT_Paper_Descriptive_Apr_2022.pdf
	Introduction
	Related literature
	Data description
	Dataset
	Relationship measures
	Distance Measures
	Concentration Measures


	Empirical facts
	Fact 1: Aggregate behavior of relationships
	Fact 2: Cyclical behavior of lending relationships
	Fact 3: Lending relationships and credit conditions.
	Distance, concentration, and credit conditions
	Relationships and credit conditions along the business cycle

	Fact 4: Lending relationships and monetary policy shocks.

	Conclusion
	Tables and Figures
	Appendix

	APT_Paper_Descriptive_May22_DTBC.pdf
	Introduction
	Related literature
	Data description
	Dataset
	Relationship measures
	Distance Measures
	Concentration Measures


	Empirical facts
	Fact 1: Aggregate behavior of relationships
	Fact 2: Cyclical behavior of lending relationships
	Fact 3: Lending relationships and credit conditions.
	Distance, concentration, and credit conditions
	Relationships and credit conditions along the business cycle

	Fact 4: Lending relationships and monetary policy shocks.

	Conclusion
	Tables and Figures
	Appendix

	WACC_Capital_Regulatorio_DTBC_2022.pdf
	Introduction
	Empirical strategy
	Weighted average cost of capital (WACC)
	Capital ratios and the return on equity
	The CAPM approach
	Capital ratios and the accounting return on equity (ROE)

	Banks' capital ratio and the return on debt

	Data
	Results
	Capital ratios and the return on equity
	Capital ratios and the return on debt

	Calibrating the impact on WACC and policy implication
	Concluding remarks
	Additional figures
	Additional results

	DRAFT_DTBC_Central_Bank.pdf
	Introduction
	Three Stylized Facts
	Measure of sectoral comovement
	Stylized fact I: shift in pairwise correlation
	Stylized fact II: role of intermediate-input linkages
	Stylized fact III: role of trade credit during the Great Recession

	Firm-level Evidence
	Trade credit provision and reception during the Great Recession
	Quasi-natural experiment: Lehman Brothers' collapse
	Transmission of the LB Shock

	Model
	Firms' Production Plan
	Optimal Contracts on Trade Credit
	Optimal Problem for Firms
	Households
	Market clearing condition

	Equilibrium Analysis
	Quantitative model
	Calibration
	Fit of the model
	Trade credit and model-implied sectoral comovement
	Counterfactual exercise with fixed trade credit
	The role of financial shocks
	The role of productivity shocks

	Recalibrating sectoral shocks in the fixed trade credit model
	The early 80s recession

	Conclusion
	Data
	Quarterly Finance Report
	Compustat
	Syndicated loan from Dealscan

	Additional Sectoral Evidence
	Additional Micro Evidence
	Proof for propositions and lemmas
	Proof of Lemma 1
	Proof of Proposition 1
	Proof of Proposition 2

	Sales Growth Decomposition
	Additional Results from Quantitative Analysis
	Shocks in the Early 1980s Recession


	DRAFT_DTBC_Central_Bank060822.pdf
	Introduction
	Three Stylized Facts
	Measure of sectoral comovement
	Stylized fact I: shift in pairwise correlation
	Stylized fact II: role of intermediate-input linkages
	Stylized fact III: role of trade credit during the Great Recession

	Firm-level Evidence
	Trade credit provision and reception during the Great Recession
	Quasi-natural experiment: Lehman Brothers' collapse
	Transmission of the LB Shock

	Model
	Firms' Production Plan
	Optimal Contracts on Trade Credit
	Optimal Problem for Firms
	Households
	Market clearing condition

	Equilibrium Analysis
	Quantitative model
	Calibration
	Fit of the model
	Trade credit and model-implied sectoral comovement
	Counterfactual exercise with fixed trade credit
	The role of financial shocks
	The role of productivity shocks

	Recalibrating sectoral shocks in the fixed trade credit model
	The early 80s recession

	Conclusion
	Data
	Quarterly Finance Report
	Compustat
	Syndicated loan from Dealscan

	Additional Sectoral Evidence
	Additional Micro Evidence
	Proof for propositions and lemmas
	Proof of Lemma 1
	Proof of Proposition 1
	Proof of Proposition 2

	Sales Growth Decomposition
	Additional Results from Quantitative Analysis
	Shocks in the Early 1980s Recession


	
	Introduction
	Modeling the exchange rate volatility
	The variance equation
	Testing structural changes
	Modeling the regime switching volatility

	The exchange rate volatility and the effectiveness of FX interventions
	FX interventions and financial determinants of the exchange rate dynamic
	FX interventions in the mean and variance equation of the variance model
	FXI effectiveness in a Local Projections approach

	Conclusions
	Model selection
	GARCH order
	Regime switching model
	Data
	 Volatility with external determinants
	Local Projections for alternative FX intervention events

	EMEs_Global_Drivers_2109.pdf
	Introduction
	A Structural Factor Model
	Data
	State space formulation
	Baseline specification
	Estimated Global Factors
	Relevance of Global Factors
	What is behind the ``financial'' factor?


	Global factors and emerging economies: Transmission mechanisms
	Baseline DSGE model
	The domestic block
	Foreign block and linkages with the domestic economy

	The factor augmented model
	Domestic implications of global factor shocks
	Aggregate and disaggregate effects
	Dynamic shock effects
	Variance decomposition and the role of covariances


	Conclusions
	Appendix
	Number of common factors
	Model without GDP-Fin. Factor channel
	More Robustness Checks
	Blending Growth and Price Factors
	An Additional ``Purely Financial'' Factor (Four-factor model)



	msz_20221028.pdf
	Introduction
	Inflation and interest rates in small open economies
	Data
	Inflation and interest rates during the international ZLB

	Simple model
	World Economy
	Log-linearized system
	International ZLB

	Quantitative model
	Households
	Optimal labor supply
	Domestic producers
	Retail firms
	International risk sharing and prices
	Monetary policy
	World equilibrium

	Solution method and parametrization
	Results
	Correlations in the quantitative model
	Impulse response functions

	Conclusions
	Additional results from Section 2
	Data
	Additional figures and tables

	Additional results from Section 3
	Model under Taylor rule
	Derivation of optimal target rule in SOE
	Model with money-in-the-utility
	Derivation of (DD) and (SS)
	Additional figures

	Additional results from Section 4
	Derivation of first-order approximations
	Domestic firms selling in SOE
	Domestic firms selling in ROW
	Importing firms
	Optimal labor supply

	Log-linearized equilibrium

	Additional results from Section 5 and Section 6
	Data
	Additional tables and figures


	AFGK_COVID19_Paper_Nov_2022.pdf
	Introduction
	Credit Support Policies Implemented
	Special Central Bank Credit Lines to Commercial Banks: FCIC
	Sovereign Credit Guarantees on Loans: FOGAPE-COVID

	Empirics
	Data
	Empirical Design
	RDD Results
	Mechanism: The Role of Interest Rates
	Robustness
	RDD Robustness
	Robustness of the Interest Rates Mechanisms


	Model
	Overview
	Setup and Equilibrium
	Parametrization
	A Global COVID-type Shock
	Credit Policies

	Conclusion
	Appendix

	Guiso_Zaccaria_Patriarchy_Partnership.pdf
	Introduction
	Related Literature
	A Simple Conceptual Framework
	Data Sources and Data Description
	Measuring Social Norms 
	Estimating Gender Norms
	Alternative Approaches and Validation

	Gender Equality and Household Finance
	Effects of Equality on Financial Investments and Returns
	The Role of Collaboration
	Gender Norms and Financial Investment: Scope and Incentives

	Robustness
	Omitted Variables and Placebo Tests
	Internal Migration
	Additional Robustness Tests

	What Triggered the Trend in Female Headship? 
	Conclusions
	Selection and Risk Taking
	Standard Errors Robustness
	Female Labor Markets, Migration, and Additional Robustness Tests
	Pension Reform

	Inflacion_Bs_y_Ss_DTBC_Ene2023.pdf
	Introduction
	Data
	Stylized Facts
	Common drivers of global inflation across sectors
	Concluding Remarks
	More Details on Data

	draft_dtbc.pdf
	Introduction
	Exports pricing and ERPT
	Pricing in international markets
	Fixed prices vs. optimal prices

	Empirical strategy
	Bilateral exchange rates
	Bilateral and dominant currency exchange rates
	Dominant and destination currency invoicing

	Data and descriptive statistics
	Data source
	Descriptive statistics

	Results
	Adjustment of prices and quantities to the bilateral exchange rate
	Adjustment of prices and quantities to the bilateral and USD exchange rates
	Adjustment of prices and quantities when prices are set in destination currency or USD
	Supply and demand effects
	Robustness exercises

	Conclusions
	Additional Tables and Figures

	draft_dtbc.pdf
	Introduction
	Exports pricing and ERPT
	Pricing in international markets
	Fixed prices vs. optimal prices

	Empirical strategy
	Bilateral exchange rates
	Bilateral and dominant currency exchange rates
	Dominant and destination currency invoicing

	Data and descriptive statistics
	Data source
	Descriptive statistics

	Results
	Adjustment of prices and quantities to the bilateral exchange rate
	Adjustment of prices and quantities to the bilateral and USD exchange rates
	Adjustment of prices and quantities when prices are set in destination currency or USD
	Supply and demand effects
	Robustness exercises

	Conclusions
	Additional Tables and Figures

	egap_gov_cons.pdf
	Introduction
	Empirical Evidence
	The Earnings Gap
	Government Spending Raises the Earnings Gap: Evidence from a Bayesian SVAR
	The Size of the Responses of Consumption and the Earnings Gap are Negatively Related: Evidence from a TVC-SVAR
	Government Spending is Concentrated Towards Skilled Intensive Sectors

	Model
	Government
	Households
	Labor Supply
	Firms
	Monetary Authority
	Equilibrium

	Analytical Results
	Aggregate Demand and the Earnings Gap
	Government Purchases and the Earnings Gap

	Quantitative Results
	Calibration
	How Government Spends Matters

	Conclusion
	The Effect of Government Spending on the Earnings Gap using Ramey News shocks
	Alternative Ordering in the BSVAR
	Robustness to the Hyperparameters
	Derivations

	DTBC_propuesta.pdf
	Introduction
	Recent developments and lessons from the past
	A general view and stylized facts
	Recent Evidence

	Methodology an data
	Empirical model
	Identification method to extract monetary policy shocks
	Data

	Results
	Spillovers of US monetary policy surprises to emerging market economies
	Robustness using Sign Restriction methodology

	Conclusion
	Annex: figures and tables

	Exposures_to_climate_change_s_physical_risks_in_Chile__2_.pdf
	Introduction
	A review of climate change in Chile
	Data and methodology
	Data on real estate properties
	Data on climate hazards in Chile
	ARCLIM climate risk indicators
	CIE climate risk indicators
	Overall ARCLIM, CIE and ARCLIM-CIE indicators


	Results
	Real estate properties

	Results by region
	Conclusions

	Garcia-Trujillo_Gonzalez_Silva 2023_final.pdf
	Introduction
	Literature Review
	Data
	Sample, Variables and Panel Construction
	Sample
	Variable definitions
	Balanced Panel Construction

	Summary Statistics
	Workers
	Firm Dynamics in Chile and the Role of Startups


	Earnings Effect Over the 5 Years After the Transition
	Linear Controls
	Matched Specification: Triplets
	Decomposing the effects

	Dynamics of the Earnings Effect
	Why do People Move to Startups?

	Job Ladder Effects
	Heterogeneity
	Heterogeneous Effects — Worker Characteristics
	Heterogeneous Effects – Firm Characteristics
	Ex-ante characteristics
	Ex-post characteristics


	Conclusion
	Alternative Transformations: Inverse Hyperbolic Sine and Natural Logarithm
	Inverse Hyperbolic Sine
	Natural Logarithm


	13_02_23_Monetary_policy_surprises_in_Chile__the_role_of_the_information_and_pure_monetary_shocks (2).pdf
	Introduction
	International evidence and the Chilean case
	Methodology and data
	Econometric approach
	External instruments for pure monetary policy and information shocks
	Data

	Results
	Impulse Responses
	Robustness

	Conclusion
	Annex: tables and figures

	ADP62D4.tmp
	1. Introduction
	2. The evolution of labor markets in Chile
	3. Theoretical framework
	4. The FAVAR model
	5. Empirical results
	6. Discussion of the results and their relevance for policy
	7. Conclusions

	Albagli et al_May2023.pdf
	1 Introduction
	2 Related Literature
	2.1 Share Prices of Listed Firms
	2.2 Simulations of Structural Models
	2.3 Surveys
	2.4 Administrative Data

	3 Dataset
	4 Firms' Adjustment to the COVID Pandemic
	4.1 Output Market: Entry/Exit and Sales
	4.2 Labor Market: Employment
	4.3 Market for Suppliers: Linkages between Firms
	4.4 Physical Capital Market: Investment
	4.5 Credit Market: Bank Debt
	4.6 Productivity

	5 Credit and Employment Policies Oriented to Firms
	5.1 Access to Credit Support
	5.2 Access to the Employment Protection Policy

	6 Conclusion
	References

	Freight_Costs_Dom_Prices_GLR2023_rev.pdf
	Introduction
	Transportation costs during Covid-19
	Data
	Descriptive Evidence

	Partial equilibrium effects
	Analytical Framework
	Elasticity of substitution
	Identification strategy: Shift-share design
	Regression results

	Effects of freight costs on inflation
	Robustness checks

	General equilibrium analysis
	Model
	Households
	Intermediate Good Firms
	Retailers
	Market Clearing Conditions
	Shocks

	Calibration
	Model Fit

	Counterfactuals

	Conclusions
	Calibration
	Additional tables and figures
	Sectoral and product evidence
	Results using Colombian freight costs

	draft_CPshocks.pdf
	Introduction
	Literature Review
	Commodity Price Shocks and Labour Market Outcomes Gap: SVAR Evidence
	SVAR for the mining sector
	SVAR for the non-mining sector

	The Model
	Labor Market Search and Matching in the commodity sector
	The Firms in the commodity sector
	Consumption good sector
	The Representative Household
	Nash bargaining wage
	Commodity price and production
	Government policy
	Market clearing and search Equilibrium

	Parametrization Strategy
	Steady-state and parameter calibration

	Estimation
	Analysis of the Model Economy
	Non-Commodity price dynamics
	Variance Decomposition
	Positive shock in the commodity price
	Skill-intensity benchmark
	SAM frictions benchmark
	Only asymmetric SAM frictions
	Only skill-intensity heterogeneity in commodity production

	Wage Decomposition

	Conclusion
	Appendix
	Tables and plots
	Equilibrium conditions (non-linear)


	Entrepreneurship and Immigration - GG rev.pdf
	Introduction
	Related Literature
	Static Model
	Dynamic Model
	Heterogeneity and Demographics
	Preferences
	Production Technology
	Financial markets
	Agents' Problems
	Country H's natives
	Country F's natives
	Occupational Choice

	Stationary Competitive Equilibrium

	Calibration
	Externally Calibrated Parameters
	Estimated Parameters
	Identification Discussion

	Results
	Comprehensive Migration Policies
	No Immigrants Allowed
	All Immigrants are Welcome
	Reduce Immigration to 10% of Total Population

	Pro-Entrepreneurship Migration Policy

	Conclusion

	CMH_28_06_23.pdf
	Introduction
	Related Literature
	The dataset
	Empirical framework
	Decomposing CPI Inflation into Demand and Supply Shocks
	Robustness Checks
	Conclusions

	Bank_Efficiency_Chile_DTBC_july.pdf
	Introduction
	Discussion on efficiency measures
	Efficiency models
	Stochastic Frontier Analysis
	DEA
	Double boostrap DEA
	Slacks Based Model

	Data and empirical findings
	Data
	Stochastic Frontier Analysis
	Efficiency drivers using a multimodel approach
	System efficiency
	Efficiency at Institutional level
	Environmental effects
	Mergers and acquisitions
	Summary on multi model results

	Efficiency disaggregated at input level
	Efficiency effect on market share and returns
	Efficiency and return heterogeneity
	Efficiency dividends and market share


	Conclusions
	Classification of local banks in clusters
	Efficiency at cluster level using SBM
	Evolution of sight deposits by cluster
	Evolution of provisions and ROE by cluster
	Efficiency ROE and market share, monthly data

	Bank_Efficiency_Chile _DTBC_disc.pdf
	Introduction
	Discussion on efficiency measures
	Efficiency models
	Stochastic Frontier Analysis
	DEA
	Double boostrap DEA
	Slacks Based Model

	Data and empirical findings
	Data
	Stochastic Frontier Analysis
	Efficiency drivers using a multimodel approach
	System efficiency
	Efficiency at Institutional level
	Environmental effects
	Mergers and acquisitions
	Summary on multi model results

	Efficiency disaggregated at input level
	Efficiency effect on market share and returns
	Efficiency and return heterogeneity
	Efficiency dividends and market share


	Conclusions
	Classification of local banks in clusters
	Efficiency at cluster level using SBM
	Evolution of sight deposits by cluster
	Evolution of provisions and ROE by cluster
	Efficiency ROE and market share, monthly data

	Global_Financial_Risk_and_Commodity_Prices.pdf
	Introduction
	The Empirical Model
	Identification and Estimation Method
	Data
	Estimation Results

	The Model
	Households
	Production of Final Goods
	Production of the Tradable Composite Good
	Production of Importable, Exportable, and Nontradable Goods
	Equilibrium

	Results of the Model
	Calibration
	Theoretical and Estimated Impulse Responses
	Variance Decomposition
	Transmission Channels of Global Financial Risk

	Conclusions
	Sample of Countries
	 Panel SVAR Robustness 
	Consumers Optimality Conditions
	Profit Maximization in the Production of Final, Tradable, and Nontradable Goods
	Other Model Results

	Policies_covid_170323_dtbc.pdf
	Introduction
	Model
	Government, policies and limitations
	Households
	Firms
	Wholesale producers
	Intermediate goods producers
	Retailers
	Capital producers

	Banking Sector
	Big banks
	Small banks

	Government
	Fiscal authority
	Monetary authority


	Data and Parameterization
	Data
	Calibration
	Estimated parameters

	Policy Analysis
	Concluding Remarks
	References
	Appendix
	Market clearing conditions
	Measurement
	Observables
	Shocks
	Measurement equations

	Steady state


	Inzunza and Madeira 2023 Pension_withdrawals.pdf
	Introduction
	Data
	Methodology
	Results
	Concluding Remarks
	Chilean Pension System
	Pension FundsThe information in this section corresponds to the current investment regime for pension funds valid from February 2022 to date, as retrieved from the Chilean Pensions Supervisor website.
	Pension Fund Withdrawals


	INZUNZA_MADEIRA_2023_DTBC.pdf
	Introduction
	Data
	Methodology
	Results
	Concluding Remarks
	Chilean Pension System
	Pension FundsThe information in this section corresponds to the current investment regime for pension funds valid from February 2022 to date, as retrieved from the Chilean Pensions Supervisor website.
	Pension Fund Withdrawals


	TOpazo_DTBC_final.pdf
	Introduction
	Literature Review
	Theoretical Literature
	Empirical Literature
	Transmission Channels

	Data
	Consumer Expenditure Survey
	Monetary Policy Shocks

	Empirical Strategy
	Local Projections
	Smooth Local Projections

	Empirical Results
	Age Cohort Estimation
	Tenure Cohort Estimation
	Educational Cohort Estimation

	Robustness Checks
	"Normal" Local Projections
	Gertler & Karadi Shocks
	Sample selection
	Lag structure

	Conclusion
	Appendix
	Smooth Local Projection
	Tables
	Figures


	ForwardGuidance_CogDiscounting_AriasGarciaRojas_DTBC.pdf
	1 Introduction
	1.1 Related Literature

	2 Empirical evidence
	3 A large DSGE model
	3.1 Introducing behavioral features

	4 Estimation strategy: System Priors
	5 Results
	5.1 Estimation
	5.2 The Forward Guidance Puzzle
	5.3 Dynamics
	5.4 Extending cognitive discounting and the use of data on expectations

	6 Conclusions
	References
	A Complementary results
	B Introducing Cognitive Discounting in Dynare
	B.1 Generalizing shock-specific cognitive discount factors

	C Mutual Funds
	C.1 Ricardian Households
	C.2 Mutual Funds


	Castro_Cerletti_SalesDisruption_v3.2.pdf
	Introduction
	The 2019 social unrest in Chile as a sales disruption
	Data This study was developed within the scope of the research agenda conducted by the Central Bank of Chile (CBC) in economic and financial affairs of its competence. The CBC has access to anonymized information from various public and private entities, by virtue of collaboration agreements signed with these institutions.
	Firm-level information To secure the privacy of workers and firms, the Central Bank of Chile (CBC) mandates that the development, extraction and publication of the results should not allow the identification, directly or indirectly, of natural or legal persons. Officials of the CBC processed the disaggregated data. All the analysis was implemented by the authors and did not involve nor compromise the CBC or the institutions that share their data with the CBC.
	Geographic information
	Sample and definitions

	Empirical analysis
	Event-Study
	Monthly regressions
	Frims' adjustments in response to the shock
	Financial constraints

	Back-of-the-envelope decomposition of the response of firms to the shock
	Repayment behavior and loan origination


	Additional results and robustness checks
	Placebo test of baseline estimations
	Retail firms, hotels and restaurants
	Multi-establishment firms

	Conclusions
	Appendix
	Definitions and summary statistics
	Summary statistics
	Repayment behavior and loan origination: Linear probability model
	Distribution of fitted values of the effects


	DTBC_FrankenJara2023.pdf
	Introduction
	The Chilean Survey of Bank Lending Standards
	Methodological Issues and Data
	A Local Projections Approach
	A Taylor Rule Based Monetary Policy Shock (TRB-MPS)
	Other Control Variables

	Results
	Baseline results.
	Periods of highly contractionary monetary policy stance
	Periods when the banks’ capital position is a constraint
	Monetary policy shocks at different time horizons

	Concluding Remarks
	Analytical framework
	Shocks and surprises to the Monetary Policy Target Rate in Chile
	Additional figures
	Additional tables

	CEMLA_Policy_Note (7).pdf
	Introduction
	Recent Developments and Main Challenges for the Chilean Economy
	Macroeconomic Effects of Climate Change
	Sectoral Analyses of Climate Change
	Current Advances in Measuring the Economic Impact of Climate Change

	An Overview of the Structural Research Agenda at the Central Bank of Chile
	Conclusion

	102023_International_sourcing_during_Covid19_paper.pdf
	Introduction
	Datasets
	Merging and Cleaning Methodology
	Representativeness of the Dataset
	Variable Transformations
	Sample Definitions

	Stylized facts
	Data at a Glance
	A Focus on Trade Dynamics
	A Focus on Varieties

	Unit Values
	Empirical analysis
	Firm-product regressions.

	Results
	Conclusions
	Data coverage
	Summary statistics by firm size
	Import Dynamics by Firm Size
	Number of exported/imported varieties by Firm Size
	Additional tables and graphs

	Draft_September_2023.pdf
	Introduction
	Empirical Analysis
	Data
	Sample Selection and Descriptive Statistics
	Relationship Measures

	Relationship Lending and Terms of Credit
	Relationship Lending and Firm Characteristics

	The Model
	The Environment
	Solution
	Functional Forms
	Calibration
	Goodness of Fit


	Policy Experiments
	Monitoring and Screening
	Working Capital and Collateral Constraints
	Combined Effects

	Alternative Specifications of Monitoring Costs
	Scale Invariant Monitoring Costs
	Scale Varying Monitoring Costs

	Conclusion
	Data
	Coverage
	Sample Selection
	Data Definitions

	Additional Tables
	Production Function Estimation
	Solution of the Model

	NHO_HANK_180823.pdf
	Introduction
	Empirical Evidence
	Data
	Fact 1: Expenditure Shares Vary Along the Income Distribution
	Fact 2: Expenditure Shares' Correlate with Income Elasticity over the Business Cycle
	Fact 3: Expenditure Shares Respond to Income Shocks in Accordance with their Income Elasticities

	A Model of Consumption with Heterogeneous and Time-Varying Expenditure Shares
	Households
	Workers' Union
	Firms
	Monetary Authority
	Fiscal Policy
	Aggregation

	The Role of Non-homothetic Preferences
	The Transmission of Fiscal Shocks
	Calibration
	Aggregate and Sectoral Responses to Fiscal Transfer Shocks

	Conclusion
	Empirical Appendix
	Additional Static Evidence
	Disaggregated Expenditure Patterns
	Consumption Patterns Across Labor Income Distribution
	Expenditure Patterns Across Different Waves of the Consumption Expenditure Survey

	Expenditure Patterns in Other Countries
	Data Validation
	Additional Time-varying Evidence
	Cyclicality of Aggregate Expenditure Shares in the Full Sample
	Robustness of Local Projections

	Model Details
	Households
	Workers' Union
	Firms


	cog_preg.pdf
	Introduction
	Literature
	Empirical Evidence
	Data Description
	Descriptive Statistics
	Cognitive Skills and Age at First Childbirth
	Pregnancy Timing and Education
	Early Pregnancies and Marriage

	The Effect of Cognitive Skills on Fertility

	Model
	Environment and Timing
	Rest of Life: Fifth to Ninth Period (30-49 Years Old)
	Young Adult: Third and Fourth Period (22-29 Years Old)
	Third Sub-Period Young Adult: Consumption and Child Investment
	Second Sub-Period Young Adult: Contraception
	First Sub-Period Young Adult: Marriage

	College Age: Second Period (18-21 Years Old)
	Third Sub-Period College Age: Consumption and Child Investment
	Second Sub-Period College Age: Continue College
	First Sub-Period College Age: Contraception

	Teen: First Period (14-17 Years Old)
	Third Sub-Period Teen: Consumption, Child Investment, and College Attendance
	Second Sub-Period Teen: Continue High School
	First Sub-Period Teen: Contraception

	Functional Forms and Parameters
	Preferences (3)
	Fertility (10)
	Marriage Market (7)
	College Attendance and Graduation (7)
	High School Graduation (3)


	Model Estimation
	Exogenous Parameter
	Wages Profiles
	Endogenous Parameters

	Results
	Model Fit
	Cognitive Skills and Pregnancies
	Education Outcomes
	Marital Outcomes

	Mechanisms Decomposition and the Importance of Ability
	The Importance of Cognitive Skills
	Contraception Costs as Consumption Equivalent

	Teen Pregnancies and Education Outcomes
	Do Teen Pregnancies Lead to Lower Academic Performance or Vice-versa?
	The Effects of Reduce Contraception Cost

	The Decline in Teen Pregnancies During the '90s
	Conclusion
	Data 
	Wages Process 
	Estimated Parameters 
	Estimated Models Fit 
	Estimated Parameters NLSY79 vs. NLSY97

	Tesis - Maria Teresa Reszczynski.pdf
	Introducción
	Revisión de Literatura
	Modelo Teórico
	Datos
	Producto Interno Bruto
	Temperatura y Precipitación
	Temperatura Máxima y Mínima

	Metodología
	Resultados
	Efectos Heterogéneos por Estación del Año
	Temperaturas Máximas y Mínimas
	Temperaturas máximas y sequía: cantidad de días dentro de un trimestre donde la temperatura supera cierto umbral y la precipitación es cero

	Conclusión
	Bibliografía
	Apéndice 1
	Apéndice 2
	Apéndice 3
	Apéndice 4


	Central_Bank_Independence_at_Low_Interest_Rates.pdf
	Introduction
	A measure of political pressure faced by the Fed
	Empirical analysis
	Hearing transcripts
	Congressional bills

	Central bank independence and optimal policy
	The baseline model
	State-dependent intervention risk

	Conclusion
	Appendices
	Examples of coded statements and summary statistics
	Coded meetings
	Additional empirical analysis
	Additional sensitivities to the baseline model specification


	Parental_Altruism_College.pdf
	Introduction
	Literature
	Empirical Evidence
	Data
	Parents' Consumption and Children's Position in the Income Distribution.
	Inter-vivos Transfers, Bequests and Income Distribution.
	Transmission of Children Income Shocks to Parent Consumption

	The Model
	Model Demographics
	Model Decision Timing
	Parent-Child Decision Problem
	Parent-Child Problem in the Last Parent Period
	Parent-Child Problem After College and Before Parent Last Period
	Parent-Child Problem at College Decision

	Equilibrium Definition

	Estimation
	Functional Forms and Preferences
	College Cost
	Retirement Income
	Income Process
	Return on Ability
	Ability, Parent Altruism, and Psych College Cost

	Model Results
	The role of Parent Transfers on Education Achievement
	Conclusion
	HRS Consumption Data
	In-Kind Transfer
	Equilibrium Properties
	Parent-Child Problem when the Child Decides College
	Parent-Child Problem After College and Before Parent Last Period
	Parent-Child Problem During Parent Last Period

	Model Solution Algorithm

	Input_Price_Disp_Misallocation.pdf
	Introduction
	Data
	Data description
	Summary statistics

	Empirical findings
	Price dispersion across buyers
	Robustness
	Which products have more dispersed prices?

	Price gaps and differences in costs of supplying different buyers
	Shipping costs
	Payment terms

	Correlation of price gaps over time
	What drives variation in price gaps? 
	Price gaps and buyer's size
	Price gaps and buyer-seller relations
	Price gaps and quantity discounts

	Price-quantity menus
	Taking stock

	Model
	Response to changes in markups
	Theoretical results

	Quantitative results
	Mapping the model to data
	Measuring dispersion in markups across buyers
	Network statistics
	Parameterization

	Eliminating markup dispersion across buyers
	Eliminating markup dispersion across products


	Conclusion
	Additional tables and figures
	Data
	Additional datasets
	Data cleaning

	Model derivations
	Equilibrium characterization

	Solution Algorithm

	UIP_paper.pdf
	Introduction
	A model of exchange rates and interest rate differentials
	US MP and long-term US yields
	Country j block
	Equilibrium
	Linking the model to the empirical strategy

	Data
	Monetary Policy Shocks
	FOMC shocks
	Domestic MP shocks

	Uncertainty Shocks
	Evidence on currency excess returns
	Conclusion
	Model: equilibrium characterization and proofs
	Equilibrium characterization
	Proof of Proposition 1

	Data coverage
	Auxiliary evidence on expectations and exchange rate shocks
	Country-specific results
	Robustness
	Sample extension: November 2008–November 2020
	Robustness on uncertainty events

	Unconditional currency excess returns

	Pustilnik_TradePolicy_DTBC_revisado.pdf
	Introduction
	Institutional Framework and Data
	Colombian Tire Industry and the imposition of Antidumping
	Data

	Stylized Facts
	Price Effects and Country-Level Reallocation
	Heterogeneous import reallocation patterns at more desegregated levels of observation


	Model
	Simple models ignore importer-supplier networks
	A trade model with network connections
	Nested Constant Elasticity of Substitution Demand
	Model implications for reallocation elasticity
	Importer's problem


	Estimation
	Linear specification and identification
	Caveats for linear specification
	Corrections for exit and GMM estimation
	Corrections for exit
	Generalized Method of Moments


	Findings and Trade Implications
	Conclusion
	Additional figures from empirical facts
	Price Indexes, Non-linearities and Exit
	GMM


	Wages_and_Labor_Elasticity_to_Firm_Schocks_2024.pdf
	Introduction
	Data
	General Characteristics
	Sample

	Empirical Strategy
	Firm Shocks Measurement
	Sales
	Alternative measure: TFP

	Wage Pass-Through Estimations on Stayers
	Stayers Definition

	Effects on Workers that Leave the Firm
	Extensive Margin Estimations at the Individual and Firm Level
	Intensive Margin Estimations on Displaced Workers


	Results
	 Intensive Margin: Wages Elasticity to Firm-Level Shocks
	Average effects on stayers' wages
	Asymmetries and Non Linearities
	Heterogeneity in Earnings Elasticities by Worker's characteristics
	Cyclical Conditions and Earnings Elasticities

	Extensive Margin: Firm-Level Shocks and Employment Responses
	Firm-level shocks and effect on individual separation probabilities
	Firm level effects on total employment and the wage bill
	Earnings Effects of Job Losses


	Conclusions
	Appendix A
	Appendix B
	Instrumental variables


	Wages_and_Labor_Elasticity_to_Firm_Schocks_2024_Submission.pdf
	Introduction
	Data
	General Characteristics
	Sample

	Empirical Strategy
	Firm Shocks Measurement
	Sales
	Alternative measure: TFP

	Wage Pass-Through Estimations on Stayers
	Stayers Definition

	Effects on Workers that Leave the Firm
	Extensive Margin Estimations at the Individual and Firm Level
	Intensive Margin Estimations on Displaced Workers


	Results
	 Intensive Margin: Wages Elasticity to Firm-Level Shocks
	Average effects on stayers' wages
	Asymmetries and Non Linearities
	Heterogeneity in Earnings Elasticities by Worker's characteristics
	Cyclical Conditions and Earnings Elasticities

	Extensive Margin: Firm-Level Shocks and Employment Responses
	Firm-level shocks and effect on individual separation probabilities
	Firm level effects on total employment and the wage bill
	Earnings Effects of Job Losses


	Conclusions
	Appendix A
	Appendix B
	Instrumental variables


	macro_ineq_polar_Ene2023.pdf
	Introduction
	Literature Review
	The Model
	Calibration
	Results
	Conclusions

	Daniel_Guzman_DTBC_March_30_2024.pdf
	Introduction
	Data
	Household Survey of Colombia
	Unemployment Rates

	Empirical Strategy
	Results and Discussion
	Conclusions
	Data
	Construction of datasets
	Tenure and Unemployment Spell Categories
	National Unemployment Rate: Seasonally Adjusted

	Data Description
	Average tenure length


	Additional Empirical Results
	Formal status interaction
	Maximum unemployment rate
	Minimum unemployment rate and small firm interaction


	hank_dtbc_final_0424.pdf
	Introduction
	Facts on Household Heterogeneity in Chile
	Assets' Holdings Heterogeneity
	Share of hand-to-mouth
	Labor Income Inequality and Risk
	Heterogeneous Cyclicality of Labor Income
	Firms' Ownership and the Cyclicality of Markups

	Models
	Households
	Firms
	Mutual Fund
	Labor Markets
	Government, Monetary Authority, and Aggregation

	Sources of Consumption Fluctuations
	Comparing SW-OA & SAM-OA HANK
	Calibration
	Response to a Fiscal shock

	Comparing SW-OA with SW-TA HANK
	Calibration
	Monetary Policy Shocks

	Conclusions
	Assets decomposition, different Data Sources
	The Household Finance Survey (EFH)
	Obtaining the Shares of Hand-to-Mouth and robustness analysis
	Robustness Analysis

	Tables and Figures
	Empirical
	Figures of Section 5

	Details of the model
	Firms
	Mutual Fund
	Sticky Wages
	Government

	Response to a Monetary shock in SW-OA v/s SAM-OA
	The Role of Investment in the Monetary Transmission in SW-OA and SW-TA

	csanchez_jmp.pdf
	Introduction
	The Educational System and Vouchers in Chile
	The Model
	Demand
	Supply
	Theoretical and Empirical Motivations for Fully Cursed Equilibrium

	Data and Educational Markets
	Estimation and Identification
	Demand
	Preferences for Schools
	School Value Added
	Linking Mean Utilities to School Value Added and Other Characteristics

	Supply

	Results and Analysis
	Estimates
	School Value Added
	Preferences
	School Costs

	Policy Analysis and Counterfactuals

	Conclusions
	Discussion on the Supply Side Modeling Assumptions
	Data
	A Market Example

	accounting_for_nature_dtbc.pdf
	Introduction
	Economic models and Nature
	A two-bloc model with natural capital
	General specification
	Households
	Firms

	Modeling natural capital
	Natural capital with no critical threshold
	Natural capital with a critical threshold

	Aggregation and market clearing
	Competitive Equilibrium
	FOCs, shadow price of Nature and Hotelling condition
	Social planner problem

	Model calibration and dynamics
	Calibration
	Macroeconomic parameters
	Environmental parameters

	Model dynamics
	Model dynamics with no technological growth
	Model dynamics with technological growth


	An example of Nature-positive green policy
	Conclusion
	Appendix
	Competitive Equilibrium- First Order Conditions
	Social Planner Problem - First Order Conditions
	Proofs


	Gonzalez-Astudillo_Guerra-Salas_Lipton_Consolidations.pdf
	Introduction
	Related Literature
	The DSGE Model
	Households
	Firms
	Fiscal Policy
	The Rest of the World
	Aggregation and Market Clearing
	Driving Forces

	Parametrization Strategy
	Calibrated Parameters
	Estimated Parameters

	Model Performance and Dynamics
	Fiscal Consolidations
	An Increase in the Consumption Tax Rate
	An Increase in the Labor Income Tax Rate
	An Increase in the Capital Income Tax Rate
	A Reduction in Government Consumption
	A Reduction in Government Investment
	A Reduction in Government Transfers
	Full Fiscal Consolidation
	Revenue- and Expenditure-Based Consolidations

	Conclusion
	Stationary Equilibrium Conditions
	Steady State
	Data Details
	Shock Decomposition for Observables

	RossoCalani_dtbc.pdf
	Introduction
	Data and stylized facts
	Data sources and descriptive statistics
	Stylized facts on wealth inequality and portfolio choice
	Sensitivity analysis

	Model
	Baseline quantitative analysis
	Calibration
	The role of the adjustment cost 
	The Merton model as a useful benchmark
	Stationary distribution of wealth
	Two-asset Aiyagari model as a useful benchmark
	The amplifying effect of adjustment costs in wealth inequality
	Decomposing top shares


	Discussion and extensions
	Richer return heterogeneity
	Decreasing relative risk aversion

	Concluding emarks
	Data generation and definitions
	Additional tables and figures
	Additional tables
	Additional figures

	Numerical Strategy
	Solving the HJB Equation
	Solving the KF Equation

	Proofs
	Derivation of the HJBQVI
	Proof of the Merton Rule


	Paper_Info_BRACL.pdf
	Introduction
	Description of the Monetary Policy Frameworks and Datasets
	Monetary Policy Frameworks
	Datasets
	Brazilian Dataset
	Chilean Datasets

	Benefits (and Concerns) of the Datasets

	Empirical Analysis
	Main Regressions
	Main Empirical Results
	The Response of Inflation Expectations
	The Response of Output Expectations

	Additional Empirical Results

	Simple Model with an Information Shock
	Log-linearized Equilibrium Conditions
	Timeline and Expectations Formation
	Results of the Model

	Conclusion
	Appendix
	Additional Descriptive Statistics
	Appendix to the Main Empirical Results
	Brazil
	Chile

	Appendix to the Additional Results of the Empirical Section
	Intensity of Surprise
	Different subsamples
	Different measures

	Appendix to Motivating Model
	Environment and Problems of Every Agent
	Model Solution
	Extracting information from the signal
	Extracting Information About One Shock
	Extracting Information About Two Shocks



	supply_chain_uncertainty_and_diversification_BCG.pdf
	Introduction
	Related literature

	Model
	Setup
	Preferences
	Technology and Market Structure
	Discussion of assumptions

	Equilibrium
	Final-Good Firm Behavior Conditional on Sourcing Strategy, Ij()
	Choice of Optimal Sourcing Strategy, Ij()
	Equilibrium
	Gravity Equation
	Herfindahl-Hirschman Index (HHI)
	Simple Case: 2 Countries with Aggregate Shocks
	Expected Profits' Decomposition
	Numerical Experiment

	Data
	Data Description
	Descriptive Evidence

	Structural Analysis
	Step 1. Estimate Average Country's Sourcing Potential
	Step 2. Estimate Aggregate and Idiosyncratic Uncertainty
	Step 3. Estimate firm-level fixed costs of sourcing for each country pair
	Results
	Fit of the model

	Counterfactual
	Conclusion
	Theoretical Appendix
	Proof of Proposition 1
	Proof of Proposition 2
	Gravity Equation

	Numerical Experiment Appendix
	Data Appendix
	Estimation Appendix

	Página en blanco
	Migration_and_Climate_Change_20240701.pdf
	Introduction
	Related literature
	The past: case studies in environmental stress, migration, and social dislocation.
	The end of the Bronze Age (circa 1200 BCE)
	Climate events and the Eastern Mediterranean collapse (circa 1000 ACE)
	The Bhola cyclone, the Indo-Pakistani war of 1971, and the creation of Bangladesh
	Environmental degradation, the Rwandan genocide, and conflict in the Congo basin (1994-2001)

	The Present: Quantitative Analysis
	Data
	Climate classification data.
	Migration data.
	Agricultural data.
	Weather data.
	Economic data.
	Weather projections.
	Projected population.

	Trends over time
	Empirical approach
	Results
	Heterogeneity of the impacts by type of climate and income per capita

	The Future: Projecting Climate Scenarios up to 2100
	IPCC Scenarios
	Tipping Point Scenario - AMOC Collapse

	Conclusions

	Sin título
	Análisis_de_red_v3.pdf
	Introducción
	Análisis de redes
	Literatura relevante
	Metodología
	Índices de Centralidad Nodal
	Visualización de la red

	Datos
	Resultados
	Valued Out-degree Centrality
	Out-Proximity Centrality
	Conclusiones generales

	Análisis de resultados
	Relación con Activos Totales
	Índice de Importancia Relativa

	Consideraciones finales y pasos futuros

	Distortions_in_Networks_with_Multi_Product_Firms_revised_DTBC_08162024.pdf
	Introduction
	Reduced form evidence
	A theory to aggregate distortions in networks with multi-product firms
	Joint production
	Network Setup
	Input-Output Definitions
	Network Distortion
	Aggregation Theorem with multi-product firms within production networks

	Data and estimation
	Data Cleaning and Implementation Strategy
	Construction of Sufficient Statistics
	Product-Level Cost-Based Domar Weights
	Product-Firm Level Price Indices
	Product-Level Markups
	Network distortion
	Aggregate Objects


	Application: Decomposing Aggregate TFP Growth
	Conclusion
	Additional Figures and Tables
	Comparison with Baqaee2020-mr with simple example with non-joint production 
	Product distortions 
	Detailed Methodology for Product-Level Markup Estimation
	Proofs

	paperCesantia_sept24.pdf
	Introduction
	Stylized Facts of High-Frequency Big Data Time Series
	Econometric strategy
	The algorithm
	Quantitative macroeconomic leading indicators built from tall big data adjusted for calendar and weather effects

	Empirical application to Daily Jobless Claims in Chile
	Description of the data
	Implementation details
	Results

	Conclusions
	Appendices
	Appendix Appendix

	Optimal_Fiscal_Policy final.pdf
	Introduction
	A New Keynesian multi-sector model
	Setup
	Efficient allocation
	Approximate equilibrium dynamics

	The Optimal Policy Mix under Sticky Prices
	Trade-offs
	Optimal Policy

	Empirical Evidence
	Government demand is flexible
	Government demand indeed plays a stabilization role

	Implications
	Calibration
	Divine coincidence
	Cost-push shocks
	Cyclicality of aggregate government spending

	Conclusion
	Steady-State Solution
	Welfare function
	Solution for Time-Consistent Optimal Policy
	Feasibility of a Fiscal Divine Coincidence

	ABDGH_240930.pdf
	Introduction
	Theory
	Set-up
	The Incidence of Distortions

	Data
	Measurement
	Exposure Matrices
	Elasticities of Substitution
	Distortions

	Counterfactuals
	The Distributional Impact of Eliminating All Wedges

	Conclusion

	NavigatingTradeUncertainty_DTBC.pdf
	Introduction
	Stylized facts on trade uncertainty
	Data
	Credit registry
	Banks' balance sheet data 
	Customs data
	Trade uncertainty indexes

	Methodology
	The impact of trade uncertainty on firms
	Spillover effects of trade uncertainty through credit market
	Baseline model specification
	Firms' heterogeneity and credit outcomes
	Banks' heterogeneity and credit outcomes


	Results
	The impact of TU on firms' trade performance
	Examining the impact of TU on export/import prices
	Application: Third-country effects of TU shocks, the case of China
	Robustness checks 

	On credit outcomes
	Baseline estimates
	The influence of firm characteristics on credit outcomes
	The influence of business model traits on credit outcomes
	Robustness checks


	Conclusions
	Additional Figures
	Additional Tables
	Bank credit supply and demand analysis 
	Robustness checks on the effects of trade uncertainty on credit outcomes
	Trade uncertainty effects on trade growth, instrumental variables approach 


	HKLSV_240911.pdf
	Introduction
	Government Crisis Credit and Employment Programs
	Data
	Credit Distribution across Firms
	Measuring Firm Risk
	Selection into the Government Programs
	Selection Based on Firm Growth: Evidence from Dynamic Lockdowns

	Effects on Firm Indebtedness
	Aggregate Implications
	Aggregate Allocation, Expected Loss, and ex post Loss
	Risk Sharing between Banks and the Government
	How the Equilibrium Allocation and Policy Affect Aggregate Risk

	Conclusions
	Appendix Data Samples
	Appendix Regression Discontinuity Design Results
	Appendix From Firm to Aggregate Indebtedness

	HKLSV_241219.pdf
	Introduction
	Government Crisis Credit and Employment Programs
	Data
	Credit Distribution across Firms
	Measuring Firm Risk
	Selection into the Government Programs
	Selection Based on Firm Growth: Evidence from Dynamic Lockdowns

	Effects on Firm Indebtedness
	Aggregate Implications
	Aggregate Allocation, Expected Loss, and ex post Loss
	Risk Sharing between Banks and the Government
	How the Equilibrium Allocation and Policy Affect Aggregate Risk

	Conclusions
	Appendix Data Samples
	Appendix Regression Discontinuity Design Results
	Appendix From Firm to Aggregate Indebtedness

	COVID_ConsumptionChile_vDTBC.pdf
	Introduction
	Methodology
	The effects of the policies on consumption
	Heterogeneity

	Data and background information
	Retail sales
	Labor income
	Mobility constraints
	Income-support programs
	Pension fund withdrawals
	Emergency Family Income
	Characteristics of the Emergency Family Income and Withdrawals recipients


	Results
	The narrative of the pandemic and the income-support programs
	Regression analysis
	The effects of the mobility constraints and the income programs
	The effect on durable and non-durable consumption goods
	Heterogeneous effects across municipalities

	Robustness
	Support income programs and income smoothing

	Conclusion
	Appendices
	Data cleaning
	National accounts comparison
	Income distribution
	Daily withdrawals
	Correlation matrix
	Emergency Family Income payments

	DTBC_mercado_laboral.pdf
	Introducción
	Datos
	Metodología
	Resultados
	Empleo
	Flujos laborales
	Desempleo
	Salarios

	Conclusiones
	Anexo

	csanchez_jmp.pdf
	Introduction
	The Educational System and Vouchers in Chile
	The Model
	Demand
	Supply
	Theoretical and Empirical Motivations for Fully Cursed Equilibrium

	Data and Educational Markets
	Estimation and Identification
	Demand
	Preferences for Schools
	School Value Added
	Linking Mean Utilities to School Value Added and Other Characteristics

	Supply

	Results and Analysis
	Estimates
	School Value Added
	Preferences
	School Costs

	Policy Analysis and Counterfactuals

	Conclusions
	Discussion on the Supply Side Modeling Assumptions
	Data
	A Market Example
	Monte Carlo Simulations
	Model Specification
	Data Generating Processes





