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Introduction

In the existing literature, there is a huge number of studies on
comparing the forecasting accuracy between the dynamic stochastic
general equilibrium (DSGE) model and other conventional time series
such as Vector Autoregression (VAR), Bayesian Vector Autoregression
(BVAR), factor models etc

DSGE model versus VAR model

DSGE model versus Bayesian VAR model

DSGE model versus Factor model
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DSGE model versus VAR model

The VAR model has been popularly used for both policy analysis and
prediction.

However, the main drawback of the unrestricted VAR is that we have
to estimate many parameters and some of them might be
statistically insignificant. Especially, the parameters of the
unrestricted VAR model are imprecisely esimated with small sample.

It results a fundamental issue such as over-parameterization which, in
turn, worsens the forecast accuracy of this model.

Smet and Woters (2004) [Journal of Common Market Studies],
Adolfson et al.(2007b) [Econometric Review], Marcellino and
Rychalovska (2014) [Journal of Forecasting]
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DSGE model versus Bayesian VAR model

Case 1: BVAR model does better the DSGE one.

Case 2: DSGE model does better the BVAR model.
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DSGE model versus Bayesian VAR model

Case 1: BVAR model does better the DSGE one

Theoretically, the DSGE model has misspecification but not in
BVAR framework. Thus, the BVAR model does forecasting better
than the DSGE one.

Empirically, Gupta and Kabundi (2010) [Journal of Forecasting],
Langcake and Robinson (2018) [Applied Economics].
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DSGE model versus Bayesian VAR model

Case 2: DSGE model does better the BVAR model

Theoretically, The BVAR model has higher estimation uncertainty
than the DSGE model. Thus, DSGE model outperforms the BVAR
framework.

Empirically, Smet and Woters (2004) [Journal of Common Market
Studies], Adolfson et al.(2007b) [Econometric Review], Marcellino
and Rychalovska (2014) [Journal of Forecasting]

Phuong Van Nguyen (CAUx) DSGE model forecasting December 5, 2018 7 / 52



DSGE model versus Factor model

still in controversal
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Introduction

The quality of prediction from closed- and open economy DSGE
models, however, has not been studied carefully yet.

Research Question: Which model, closed- or open economy
DSGE model, will perform forecasting better? or these two
models do forecasting equally?.

Adolfson et al. (2008)[Macroeconomic Dynamic]: ”It is not clear
what can be expected from this comparison a priori”.
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Introduction

Case 1: closed-economy DSGE model may outperform
open-economy one.

Case 2: open economy DSGE model may outperform
closed-economy setting.

Case 3: two models may perform forecast equally.

Phuong Van Nguyen (CAUx) DSGE model forecasting December 5, 2018 10 / 52



Case 1: closed-economy DSGE model may outperform
open-economy one

Open-economy DSGE model has two following consequences: model
misspecification and estimation uncertainty.

Misspecification is related to the fact that the open economy DSGE
model may be wrongly specified. For example, a wrong prior is one of
problems about model mispecification.

On the other hand, number of parameter is naturally greater in open
economy DSGE model. Therefore, it has higher estimation
uncertainty.

In practise, in order to detect which is a main problem, model
misspecification or estimation uncertainty, that impacts the result of
forecast,the BVAR model would be applied.
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Case 2: open economy DSGE model may outperform
closed-economy setting

In the modern economy, there are hundreds of time series variables
available. For example, Federal Reserve Bank of ST. Louis provides a
huge store of data .

In addition, new generation of computer has significantly revoluted.

Thus, in doing forecast, macroeconomists would incorperate as much
information as possible.

If it is well modeled, larger model can beat smaller one in terms of
forecasting performance.

Banura (2010) [Journal of Applied Econometrics], Gupta and
Kabundi (2010) [International Journal of Forecasting] provide
empirical evidence that large-sized Bayesian VAR performs forecast
better than smaller one.
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Case 3: two models may perform forecast equally

A well-known paper Justiniano and Preston (2010) [Journal of
International Economics] reveals that DSGE model fails to capture
the effect of foreign disturbances on fluctuations in domestic variables.

Engel (2014) [Handbook of International Economics, volume 4],
Gourinchas and Rey (2014) [Handbook of International Economics,
volume 4 indicates that the open economy DSGE model fails to
explain the fluctuations in exchange rate and trade balances.
Therefore, it delines the effect of foreign sector on domestic varibales.

adding foreign sector into closed economy DSGE model may not
improve the quality of forecast. As a result, two DSGE setting
forecasting-based tools perform equally.
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Introduction

There are two papers related to this field

Adolfson et al. (2008) [Macroeconomic Dynamic]

Kolasa and Rubaszek (2018) [International Journal of Forecasting]
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Differences from these two papers

In comparison with Adolfson et al. (2008) [Macroeconomic Dynamic],
they do not reveal whether the differences in RMSEs are statistically
significant. To address this issue, thus, in this paper I use the
two-tailed Diebold-Mario test.

Furthermore, Adolfson et al. (2008) [Macroeconomic Dynamic] do
not give some intuitive explanations for difference in prediction
between closed- and open economy DSGE models. In this paper,
however, I shows two potential factors which worsen the forecasting
accuracy of DSGE model such as misspecification and estimation
uncertainty.
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Differences from these two papers

In comparison with Kolasa and Rubaszek (2018)[International Journal
of Forecasting], they only evaluate the forecating accuracy of DSGE
model for three domestic variables such as output, interest rate and
inflation. In addition, the DSGE model is still simple and relatively
small.

On the other hand, in this paper, I evaluate the forecasting accuracy
of a medium-sized DSGE model. Accordingly, the forecating
evaluation are conducted based on seven key domestic variables such
as output, real wage, consumption, investment, interest rate,
employment and inflation.
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Theoretical model

Open economy DSGE model: In this paper, I use the
open-economy medium-sized DSGE model of Adolfson et al.(2007a)
[Journal of International Economics] . However, for simplicity, in this
paper I exclude government sector. Therefore, the open-economy
DSGE model has 4 main blocks. They are firms, households, central
bank, and an exogenously foreign economy. In open economy DSGE
model, there are 67 log-linearized equations and 50 parameters to be
estimated with the Bayesian techniques
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Theoretical model

Closed-economy DSGE model: 34 linearized equations and 22
parameters related to foreign sector will be shutted down.
Consequently, in closed economy DSGE version there are 33
log-linearized equations and 28 model parameters. Also note that,
closed-economy DSGE framework uses 7 domestic macroeconomics
observed variables rather than 14 ones in open-economy setting to
estimate model parameters
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Data and methodology
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Figure 1: The quarterly Australian data for the period of 1993Q1 to 2016Q1
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Identification test

Adolfson et al.(2007a) [Journal of International Economics] use 15
European macroeconomic observed variables to estimate papameters
in open economy DSGE model. In this paper, however, there are 14
Autralian macroeconomic observed variables. Thus, in order to make
sure that there is no identification problem, an identification test is
conducted.
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Figure 2: Idetification test
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Estimation

To compare the quality of forecast, firstly I estimate closed- and open
economy DSGE models separately by moving window. The forecasting
horizon runs from 1 to 12 quarter horizons for each window.

Furthermore, there are 92 observations in full sample size and each
subsample accounts for 60 observations. As a result, there are 21
windows in total which are re-estimated quarterly. Then the
out-of-sample forecast is generated.
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Calibration

Based on two studies Adolfson et al. (2007a)[Journal of International
Economics,] and Jaaskela and Nimark (2011) [Economic Record] 15
parameters will be calibrated such as discount rate, Labour supply
elasticity, eal cash holding elasticity etc [See more the text]
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Calibration
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Prior distribution

50 parameters will be estimated in open economy framework,
whereas 22 parameters will be estimated in closed economy one.

There are three distributions to be used as prior densities of estimated
parameters such as beta, normal and inverse gamma.

Beta distribution is applied to parameters which are located between
0 and 1. Meanwhile, normal distribution is used for parameters
ranging from −∞ to +∞. On the other hand, inverse gamma
describes positive parameters.
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Prior distribution
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Prior distribution
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Estimation procedure

Using the DYNARE Toolkit 4.4.3 . Estimation setting:

Number of MCMC is 250,000 draws and number of burn-in acounts for 45
% of number of draws.

The Metropolist-Hasting jump scales are chosen to target the reiection
rate of around 1/3. For example, 0.26 is chosen in estimating open
economy DSGE model and 0.38 in estimating closed economy setting.

Convergence diagnostic test is then applied as the method of Geweke
(1992) [Staff Report 148, Federal Reserve Bank of Minneapolis] .
Accordingly, there is no convergence problem.
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Prior and posterior distribution

Figure 3: Prior and posterior distribution
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Prior and posterior distribution

Figure 4: Prior and posterior distribution
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Prior and posterior distribution

Figure 5: Prior and posterior distribution
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Prior and posterior distribution

Figure 6: Prior and posterior distribution
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Prior and posterior distribution

Figure 7: Prior and posterior distribution
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Prior and posterior distribution

Figure 8: Prior and posterior distribution
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Prior and posterior distribution

Figure 9: Prior and posterior distribution
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Prior and posterior distribution

Figure 10: Prior and posterior distribution
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Estimation result

Data is very informative in estimating parameters in both settings. In open
economy DSGE model, however, data is uninformative in estimating 5
parameters: wage indexation κw , domestic price indexation κd , domestic
markup λd , persistent parameters of asymmetric techlonogy shock ρz∗,
standard deviation of asymmetric techlonogy shock σz∗.
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Prior and posterior distribution
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Prior and posterior distribution
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Difference in estimation result

There are some fundemental differences between the estimated parameters
in two settings.

Nominal friction in terms of Calvo wage ξw is smaller in closed economy
setting. On the other hand, Calvo domestic price ξd and Calvo
employment ξe are bigger in closed economy model.

Regarding to nominal frictions such as wage and domestic price
indexations are significantly smaller in closed economy setting.
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Difference in estimation result

Real frictions in terms of investment adjustment cost is considerably
bigger in closed economy model. They are 1.3330 and 12.135 for open and
closed economy versions, respectively. Meanwhile, the estimated habit
formation is 0.97 in closed economy which is slightly smaller than that of
0.989 in open economy.

The estimated persistent parameters in structural shocks are bigger in
closed economy exception for non-stationary and investment specifiy
technology shocks.
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Difference in estimation result

In terms of log data densities, they are -2473.1311 for open economy
model and -1163.0036 for closed economy model. It implies that closed
economy DSGE model provides a better description of the seven domestic
variables.

Thus, it is fair to say that adding six observed variables does not help
better decription of data. Moreover, it results some fundemental
differences in estimating parameters in between closed- and open economy
DSGE models.

These fundamental differences may influnce the forecasting ability of two
models.
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Doing forecast and comparison

To compare the forecasting accuracy of closed and open economy DSGE
models, simply I use the rolling window technigue.

Accordingly, each window has a sample size of 60 observations and does
forecast up to the 12-quarter horizons.

Thus, 21 windows in total are needed to re-estimate quarterly.
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Root Mean Square Errors (RMSEs)
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Doing forecast and comparison

The blank line shows RMSE generated from closed economy DSGE mode
and the dash line represents RMSE generated from open economy DSGE
setting.

Accordingly, it is clear that dash line lies above black line for seven key
domestic varaibles at almost forecasting horizons.

It implies that the quality of forecast generated from open economy DSGE
model is poorer than that with closed-economy DSGE setting.

The two-tailed Diebold-Mario test is then conducted.
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The two-tailed Diebold-Mario test
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The two-tailed Diebold-Mario test

almost the relative RMSE values are greater than unity. It suggests that
closed economy DSGE model does forecating better than open economy
framework.

This finding is identical to analysis by using plot above. Moreover, the
two-tailed Diebold-Mario test confirms that almost these RMSE values are
statistically significant at least 5 %.
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DSGE model vs BVAR model

There exists a fundamental difference in prior setting between these two
models.

For instance, priors on parameters in DSGE model strongly depends on
theory. On the other hand, priors on parameters in BVAR model only
depends on statistic.

Thus, misspecification is not big problem in the BVAR model but in DSGE
framework. As a result, BVAR model can be used to detect
misspecification or uncertainty which worsens the forecasting ability of
DSGE model.
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Root Means Square Errors (RMSEs)
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the two-tailed Diebold-Mario test
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Conclusion

Estimation uncertainty is main reason which worsens the forecasting
ability of open economy DSGE model.

Eventhough this paper use the open-economy medium-sized DSGE model
of Adolfson et al. (2007a) [Journal of International Economics] which is
different from Kolasa and Rubaszek (2018) [International Journal of
Forecasting], my finding is in line with them
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Thank you for listening
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