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Abstract

This paper attempts to address the question of how unconventional monetary
policies affected the market expectations regards the expected path of the
monetary policy rate and economic growth in countries where some kind
of unconventional monetary policies were applied. The approach used is
to compare the implicit expectations in the yield curve with market surveys
(for the expected path pf monetary policy rate) and econometric models (for
economic growth) and evaluate the accuracy of each forecast at different
horizons. We conclude that in the period where unconventional monetary
policies were applied, the yield curve provided relevant additional information
to forecast the monetary policy rate and economic growth, especially in
developed economies.
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Resumen

Este articulo intenta abordar la interrogante sobre como las politicas
monetarias no convencionales afectaron las expectativas de mercado sobre
la trayectoria esperada de la tasa de politica monetaria y el crecimiento
economico en paises donde algiin tipo de politica monetaria no convencional
fueron aplicadas. El enfoque utilizado en este trabajo compara las expectativas
implicitas de la curva de rendimiento con encuestas de mercado (para la
tasa de politica monetaria) y modelos econométricos (para el crecimiento
economico) y asi evaluar la precision de cada una para proyectar a diferentes
horizontes. Se concluye que en dicho periodo donde se aplicaron politicas no
convencionales, la curva de rendimiento entrego informacion relevante a la
hora de proyectar tanto la tasa de politica monetaria como el crecimiento,
especialmente en paises desarrollados.

Palabras clave: Estructura de tasas, politicas monetarias no convencionales,
proyeccion economica.

Clasificacion JEL: E43, E44, E47, ESS.

1. INTRODUCTION

The conventional monetary policy (understood as changes in the level of the monetary
policy interest rate) seeks to influence the expectations of market participants about
the future path of interest rates, affecting asset prices and therefore the level of output
in the economy. The transmission mechanism can be summarized in two processes.
The first process involves the propagation of changes in monetary policy through the
financial system. Therefore movements in the monetary policy rate (MPR) lead to
changes in asset prices (i.e. bond and bank loans) affecting the spending decisions of
individuals and firms. The second process is related to the propagation of the MPR
from financial assets to the real economy in both aggregate output and prices.

However, after the onset of the financial crisis in 2008 caused by the subprime
mortgage crisis in the US, conventional monetary policy described above gave way
to a new form of so-called unconventional monetary policy. During this period
different economies experienced a contraction of output while some countries reached
a lower bound for the monetary policy rate as Figure 1 illustrates for a selected
group of countries that applied unconventional monetary policies. Also during this
period, some governments took actions to provide liquidity in foreign currency and
monetary markets, and additional unconventional policies were adopted to reinforce
the credibility of announcements that the monetary policy rate would be kept low for
along time. All the financial turmoil exhibited during that period might have affected
the information derived from bonds related to the future path of the MPR and therefore
future economic growth.
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The different unconventional policies adopted by various central banks, especially
during the period 2008-2009! can be grouped into (1) liquidity and exchange rate easing,
(2) credit and quantitative easing, and (3) forward guidance as Ishi et al. (2009) and
IMF (2013) enumerates. For example, Moessner (2013) studied the effect of explicit
policy rate guidance. It is important to remark that the last two types of unconventional
policies affected directly the structure of interest rates, and therefore, the information
regarding the future path of the MPR and economic growth.

The aim of this study is to assess whether the information contained in the structure
of interest rates (in particular whether the adoption of unconventional monetary
policies) affected expectations of future MPR path and activity derived from bonds.
We evaluate and compare the expectation of MPR and economic growth for a group
of countries that applied unconventional monetary policies based on interest rates,
and other benchmarks as surveys (for the MPR) and autoregressive models (for
economic growth). Those countries are characterized by having adopted some type
of unconventional monetary policy in the period 2005-2013.

Our approach relies in the accuracy of the yield curve to predict the short-term
interest rate path and economic growth up to 12 months in different monetary policy
regimes. Most research reveals that the term spread helps to predict economic growth
in the short-term horizon and it has been employed mainly in US such as Rudebusch
& Williams (2009), Liu & Moench (2014), Saar & Yagil (2015a) among others2. For
other economies, Saar & Yagil (2015b) find evidence that government and corporate
bonds predict economic growth for some European and Asian economies.

However, our approach differs from previous studies due we focus and compare
how the relative performance between expectations based on the yield curve respect
to alternative sources changed in the sample where the unconventional monetary
policies were implemented.

Our findings suggest that the forecast of the short-term interest rates in most
countries have same predictive power between the expected interest rate derived from
bond yields and market-based surveys, so the expectations derived from bond was
not affected in such period. Also, we evidence for the economic growth evaluation,
that the inclusion of the yield curve information outperformed alternative models,
especially in developed countries.

The paper is organized as follows. Section 2 presents the methodology used to
compute the expected short-term interest rate and forecast future economic growth.
Section 3 presents the data description, in section 4 we present the empirical results
and finally the section 5 concludes.

For instance, Céspedes et al. (2011) compile a list of fifty-six policy announcements regarding
unconventional policies, in the period from September 2008 to October 2009, for a group of thirteen
central banks.

2 A complete revision is made by Wheelock & Wohar (2009).
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2. METHODOLOGY
2.1. The yield curve

We can compute three factors of the yield curve defined as the level, slope and
curvature (see Diebold & Li (2006) for a detailed revision) and use them to analyze
their relation with the rest of the economy. To compute the factors of the yield curve,
we employed the Nelson & Siegel (1987) model which according to the BIS (2005)
is one of the most used models by different central banks due to its easy computation
and good fit to observed interest market rates. The model can be written as:

VE = Bos + B, [(1—e-xr),m]+ﬁ2’t {[(1—6—/11)/;Lr]—e—m} 0

where y; corresponds to the interest rate observed at maturity 7in time 7. The model
(1) calibrates parameters {fy.B1.f,,A}, such that the error between the market rates
and the estimated rates derived from the model are minimized.

In order to obtain the parameters from (1), we proceed to fix the A parameter of
the model? for two reasons: (a) When this parameter is fixed, the model is linear and
can be estimated by OLS for each date, generating a time series for each factor, and
(b) changes in the parameters (factors) in (1) can be interpreted as changes in the
level, slope and curvature of the yield curve, and those are the relevant elements to
take into account when analyzing its importance in the economy.

2.2. Monetary policy rate expectations

To assess the MPR forecast, we consider two sources of information. The first refers
to the expected MPR implicit in the yield curve based on the forward rate structure
proposed by Nelson & Siegel (1987) denoted in (1). Thus, the expected forward rate
at maturity 7 in period ¢ ( f,’) is denoted as:

= ﬁO,t + ﬁl,te_h + ﬁ2,tlT€_M @

This information corresponds to the expectations that the market has regarding
future changes in the MPR. The second source is the estimation of analysts and
investment banks in each economy reported by Consensus Forecast Survey (CF). The
latter reflects the MPR’s expected future path based on a survey. In both cases we

3 The parameter calibrated ranges from 0.07 to 0.12 for different countries. Different values of this parameter

do not change our results qualitatively. Note that Diebold & Li (2006) as well as for example Dolan
(1999) and Fabozzi et al. (2005) first fix A to a pre-specified value and then proceed with analyzing
the three-factor model.
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consider the forecast horizon at three and twelve months (the periods for which we have
available data for CF). Thus, we proceed to compute the forecast error measured as:

e/ =MPR,, - E/

t+h

(MPR) 3)

where MPR,,, denotes the effective monetary policy rate at horizon 7+, El’+ » (MPR)
indicates the expectation in time # for MPR 4 months ahead based on forecast source j
(either bond prices or CF). In each case, we estimate the model and produce forecasts
for both horizons (three and twelve months ahead), evaluating the accuracy of the
forecast as:

d, =g(e/")-2(e") )

where g(*) is the loss function represented by the squared error, as is usual in the
literature.

Then using the series generated in (4), we run a Diebold & Mariano (1995) test
using the small sample correction proposed by Harvey et al. (1997) and evaluate the
accuracy of each forecast at different horizons.

An important issue with this framework is the assumption that the expected path
of the short-interest rate is fully characterized by (2), so the expectation hypothesis
holds for any maturity and the long-term interest rates correspond to an average
of future path of short-term interest rates and the term premium is equal to zero.
However, many authors have argued that the term premium play a relevant role in
the behavior and dynamic of interest rates. For instance, Wright (2011) document
the term premium for several developed countries, and Blake et al. (2015), Ceballos
et al. (2015) and Espinosa et al. (2014) for other LATAM economies. However, our
analysis focus on the expected short-term interest rate up to 12 months ahead, which
has been documented by some authors to exhibit a term premium is close to zero
(Ceballos et al. (2015) for the Chilean market and Adrian et al. (2013) for US market).
Additionally, we follow the standard approach used by many Central Banks described
in BIS (2005), in which the computation of expected interest rate follows mostly non-
parametric model fitting observed interest rates in the money and bond markets and
no derivation neither identification of term premium is carried out.

Finally, we could consider alternative models attempting to measure the expected
path of short-term interest rates as affine models, structural models, among others.
However, we consider that most of alternative models suffers from (1) real-time error
estimation, which occurs when the model-parameter are re calibrated once the new
information arrives or even when first releases of economic data (as CPI, activity, etc.)
are changed, and (2) in the zero-lower bound framework that most developed countries
have experienced the last years, such models have performed significantly worse
than alternative models (see Bauer & Rudebusch (2015)). Furthermore, Giirkaynak
et al. (2014) have argued that market-based measures of monetary policy expectation
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(derived from different financial instruments) provide forecast superior to alternative
standard time series models.

2.3. Economic growth expectations

Following the literature (Estrella & Hardouvelis (1991) and Hamilton & Kim
(2000) among others), we use the slope factor of the yield curve to predict output
growth at different horizons. To do this, we estimate regressions of the ¢ + & periods
ahead year-on-year growth rate of industrial production on a set of regressors in time
t. For parsimony, we follow Estrella & Hardouvelis (1991) and Hamilton & Kim
(2000), among others, and estimate the following model:

)4
Yien =0 + Eﬁiyt—i + yAisz +0slope, +¢, (%)

i=1

where Y, is the monthly growth of industrial production /4 periods ahead, Aifm is
the change in the nominal short-term interest rate (specifically the 6-month interest
rate) between period ¢ and -1 and slope, is the slope of the yield curve denoted
by B, in model (1). Finally the lag-order p is set equal to three*. We evaluate the
forecasting power of the slope, comparing model (5) with a modified version given
by the following expression:

P
Yeen =0+ Eﬁi)’z—i + yAiz6m +& (6)

i=1

Equation (6) is the same as equation (5) but imposing the constraint =0. The
specification (5) attempts to capture the additional information contained in the
interest rates of bonds through the slope factor of the yield structure. Our procedure
is recursive®, so we first estimate both models in monthly frequency for the period
January 2005-November 2007. Then the models incorporate new observations and
are re-calibrated in order to make a forecast A-steps ahead. Finally, to evaluate the
relative performance of each model, we compute the modified Diebold & Mariano
(1995) test described in the previous section. The horizons taken in consideration are
three, six, and twelve months ahead.

We test with different lag-order (1 to 6) and results are robust. Also we evaluate an alternative specification
considering the annual growth rate of industrial production and we evidence similar results.
However, as a robust exercise, we evaluate a rolling specification which leads similar results, which is
reported in Appendix B.
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3. DATA

The empirical work considers 12 developed as well developing economies. In
particular, we follow the IMF’s country classification and consider two categories:
(1) developed economies and (2) emerging economies. The first group is related to
the major advanced economies and corresponds to the largest in terms of GDP. The
second group considers six emerging countries. The Table 1 shows the countries
considered and other variables used in this work.

TABLE 1
DATA DESCRIPTION
Country Classification Economic growth Frequency Source

Brazil EME Industrial Production Monthly Bloomberg
Canada DEV Monthly GDP estimation Monthly Bloomberg
Chile EME Economic activity (IMACEC) Monthly Bloomberg
Euro Zone DEV Industrial Production Monthly Bloomberg
Japan DEV Industrial Production Monthly Bloomberg
Mexico EME Industrial Production Monthly Bloomberg
New Zealand DEV Business Performance Monthly Bloomberg

Manufacturing index
Poland EME Industrial Production Monthly Bloomberg
Thailand EME Industrial Production Monthly Bloomberg
Turkey EME Industrial Production Monthly Bloomberg
UK DEV Industrial Production Monthly Bloomberg
usS DEV Industrial Production Monthly Bloomberg

This table shows the interest rate data and economic activity proxy used.

For the construction of nominal yield curve we consider quoted local currency
government bond reported at daily frequency by Bloomberg in both monetary market
for maturities shorter than one year, and transaction quotes in the bond market for
maturities longer than one year. The maturities considered are 3, 6, 12, 24, 60 and
120 months®.

For the evaluation of the expected monetary policy rate we use the Consensus
Forecast information as the Survey-based forecast evaluation. In particular, we
consider the expected nominal short-term interest rate expected at three and twelve
months ahead in each economy. Also, for the economic growth evaluation, we
consider different proxies for monthly economic growth instead to use directly GDP

6 The Appendix A summarizes the financial instrument used to calibrate the yield curve in each economy.
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indicator. We follow this approach due to consider data with monthly frequency
instead a lower frequency’.

4. EMPIRICAL RESULTS

Besides analyzing market expectations in the whole period, we take into consideration
two subsamples which were characterized by different expectation disruptions as a
way to get robust results. The first subsample, spanning December 2007 to July 2009,
was characterized by historical increase in the risk indicators, episodes of turbulence
in financial markets, significant slowdown in production and a decrease to the lowest
MPR level in each economy. Also during this period the first types of unconventional
monetary policies aimed to normalize the functioning of financial markets and stimulate
the economy began being implemented. The second subsample, spanning August
2009 to December 2013, was characterized by decreases in the risk levels as well as
a gradual recovery of output in most countries. Table 2 presents the Diebold-Mariano
tests over the MPR forecast based on interest rates and those reported by CF taking
into consideration different subsamples.

The evidence suggests that for most developed economies, the information of
the yield curve have no marginal extra information regards the future path of the
short-term interest rate shown in Table 2. Thus, in Canada, and New Zealand there is
no gain to use the information embedded in the yield curve. The opposite occurs in
Japan and UK, in which the yield curve have a better predictive power of the yield
curve regarding the market-based survey. In the Eurozone and US the yield curve
provides no improvement in forecast the short-term interest rates. In the case of
emerging economies, only Turkey shows that the information derived from bonds
allows a better forecast of the MPR in both short and long horizon considering the
total sample. However, by considering the first subsample, there is no evidence that
information contained in bond interest rate leads an accuracy estimation of future
MPR movements. In fact, a lower forecast error based CF in the three-month horizon
is evidenced in the Poland case. Meanwhile, when considering the second subsample
shows that there is no gain from yield curve except for Poland.

In the economic growth forecasting evaluation presented in Table 3, we find
evidence of predictive ability of the slope on output growth in most of the countries.
As shown in the table, we find some cases when the forecast of the alternative model
(equation 6) is more accurate, as Japan economy. In contrast, we report several cases
when the performance of the slope is relevant to predict output growth, and these
are statistically significant. For instance, in developed countries as Eurozone, New
Zealand and US there are marginal gains considering bond information depending
horizon, as well in emerging countries as Mexico, Poland, and Turkey.

7 1In fact, there is a high correlation between the quarterly economic activity indicator and the GDP growth

which registers a correlation of 0.93 and varies from 0.76 to 0.99 depending the country.
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TABLE 2

MONETARY POLICY RATE FORECAST EVALUATION

Full sample Subsample A Subsample B
h=3 h=12 h=3 h=12 h=3 h=12
Brazil 1.02 091 1.42 0.69 -0.33 -0.33
0.31 0.36 0.17 0.50 0.75 0.75
Canada -1.10 -1.02 -1.16 -0.56 -0.60 -0.59
0.27 0.31 0.26 0.58 0.55 0.56
Chile -0.74 —0.68 -0.47 -0.23 -0.28 -0.35
0.45 0.50 0.65 0.82 0.78 0.73
Euro Zone —0.16 -0.25 -1.50 -0.73 5.85 4.30
0.87 0.80 0.15 0.48 0.00 0.00
Japan -4.21 -4.26 -5.22 -2.53 -2.95 -2.30
0.00 0.00 0.00 0.02 0.00 0.03
Mexico 0.99 0.94 1.17 0.57 0.79 1.29
0.33 0.35 0.26 0.58 0.44 0.20
New Zealand 1.61 1.50 1.48 0.72 0.60 0.28
0.11 0.14 0.16 0.48 0.55 0.78
Poland -0.93 -0.87 2.61 1.26 -0.75 -0.26
0.35 0.39 0.02 0.22 0.45 0.79
Thailand -1.10 -0.78 -1.15 —0.56 -1.44 -0.31
0.27 0.44 0.26 0.58 0.16 0.76
Turkey —4.66 —4.21 -0.43 -0.21 -5.34 -3.36
0.00 0.00 0.67 0.84 0.00 0.00
UK 1.03 1.00 1.60 0.78 -3.88 -3.30
0.31 0.32 0.13 0.45 0.00 0.00
Us 1.77 1.74 2.38 1.15 1.24 1.63
0.08 0.09 0.03 0.26 0.22 0.11

The table reports the modified Diebold-Mariano test and p-values. Under the null, both models have the same
predictive power, while under the alternative is different. When the Diebold-Mariano statistic is negative
and statistically significant, this represents evidence in favor of the predictive power of model based bond
interest rates. Full sample corresponds to December 2007 to December 2013, Subsample A corresponds
to December 2007 to July 2009 and Subsample B corresponds to August 2009 to December 2013.
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TABLE 3
ECONOMIC GROWTH FORECAST EVALUATION
Full sample Subsample A Subsample B
h=3 h=6 h=12 h=3 h=6 h=12 h=3 h=6 h=12
Brazil -145 | 057 | -0.01 | -1.32 021 | -0.70 | -0.99 | -0.60 0.88
0.15 0.57 0.99 0.20 0.83 0.49 0.33 0.55 0.38
Canada 0.67 | -0.64 | -0.59 1.00 | -0.22 | -0.37 | -0.01 | -0.83 | -0.28
0.51 0.53 0.56 0.33 0.83 0.72 0.99 0.41 0.78
Chile -0.66 | -0.82 023 | -096 | -042 | -024 | -0.15 | -0.55 0.88
0.51 0.41 0.82 0.35 0.68 0.81 0.88 0.58 0.38
Euro Zone -1.99 | -0.73 026 | -0.71 | -1.83 | -1.38 | -1.96 0.11 1.71
0.05 0.47 0.79 0.49 0.08 0.18 0.06 0.91 0.09
Japan 3.10 1.67 0.56 125 | -1.12 | -0.22 4.60 2.68 1.99
0.00 0.10 0.58 0.22 0.28 0.83 0.00 0.01 0.05
Mexico 074 | -2.19 | -1.84 1.01 | -0.13 | -0.60 | -0.14 | -2.34 | -1.21
0.46 0.03 0.07 0.33 0.90 0.55 0.89 0.02 0.23
New Zealand | -1.12 | -1.48 | -139 | -1.76 | -0.34 | -0.74 029 | -1.51 | -1.13
0.27 0.14 0.17 0.09 0.74 0.47 0.77 0.10 0.26
Poland -1.10 | -1.79 | -148 | -1.05 | -1.13 | -1.02 | -0.51 | -1.26 | -0.06
0.28 0.08 0.14 0.31 0.27 0.32 0.61 0.21 0.95
Thailand -134 | -038 | -0.05| -1.08 | -0.08 | -0.16 | -0.94 | -0.46 0.43
0.18 0.71 0.96 0.29 0.94 0.87 0.35 0.64 0.67
Turkey 205 219 | -184 | -145] -1.07 | -099 | -146 | -1.49 | -1.05
0.04 0.03 0.07 0.16 0.30 0.34 0.15 0.14 0.30
UK 0.69 | -0.53 | -0.50 0.81 | -1.23 | -0.29 | -0.70 0.25 | -0.06
0.49 0.60 0.62 0.43 0.23 0.77 0.49 0.81 0.95
us -2.32 | -141 | -1.76 | -0.16 | -0.07 0.16 | -2.78 | -1.40 | -2.12
0.02 0.16 0.08 0.88 0.94 0.88 0.01 0.17 0.04

This table reports the modified Diebold-Mariano test and p-values. Under the null, both models have the
same predictive power, while under the alternative is different. When the Diebold-Mariano statistic is negative
and statistically significant, this represents evidence in favor of the predictive power of model based bond
interest rates. Full sample corresponds to December 2007 to December 2013, Subsample A corresponds
to December 2007 to July 2009 and Subsample B corresponds to August 2009 to December 2013.



14 REVISTA DE ANALISIS ECONOMICO, VOL. 30, N° 2

As we have mentioned, the implementation of unconventional monetary policies
had a direct impact on interest rate through the purchases of government bond.
So we focus in how the yield curve information outperformed the survey-based
expectation and alternative autoregressive models for output growth, especially
during the second sample (August 2009 to December 2013) respect the prior sample.
When we evaluate the predictive performance for the short-term interest rate path,
we find that in those countries where the yield curve provided relevant information
in the first sample, it was also hold during the second sample (Japan). For the other
economies (except Eurozone, Poland and US), the relative performance between
the yield curve and market-based survey had no differences. Finally, in Poland and
US, the best performance of market-based surveys in the first sample changed in
the second sample where both yield curve and survey provided similar information.
Thus, we conclude that in almost all countries the yield curve information did not
deteriorate the information implicit in interest rates regard other sources in the
period where UMP was implemented.

A more notorious result we evidence in the economic growth exercise. For
most emerging countries (except Mexico), there is no marginal gain considering
yield curve information in both subsamples. In contrast, in Mexico and US, the
slope component generated an accurate forecast of economic growth in the second
subsample, whereas in the first sample the inclusion of the yield curve slope did
not produce better forecast.

To sum up, we observe that the inclusion of the yield curve information to forecast
the short-term interest rate and economic growth, in most cases did not impact
negatively the expectations for those variables, and the opposite was observed, specially
forecasting economic growth for developed countries. Thus, the implementation of
unconventional monetary policies did not alter market expectation implicit in financial
instrument (in our case bond yields).

5. CONCLUSIONS

After the onset of the financial crisis in 2008 caused by the sub-prime mortgage
crisis in the US, different economies implemented unconventional policies in order to
reinforce the idea that the monetary policy rate would be kept low for a long time and
stimulate the economic growth. Thus, the information embedded in the yield curve
(interest rates from government bonds) may be affected for the implementation of UMP.

In this paper we evaluated the expectation derived from the yield curve regards
future path of the short-term interest rates as well as forecasting economic growth for
several developed and emerging economies in the period 2005-2013. For measuring
the expected path of interest rates we rely in the forward interest rates under the model
proposed by Nelson & Siegel (1987) which is one of the most common methodologies
employed by other Central banks according to BIS (2005) and compared such forecast
with market-based survey (Consensus Forecast) for three and twelve month ahead. We
evaluate the performance of each source using the Diebold-Mariano test considering
the small sample correction proposed by Harvey et al. (1997). A similar exercise if
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carried out for economic growth evaluation, based on a time series model following
Hamilton & Kim (2000) where the yield curve expectation is measured for the slope
component.

We compared the relative performance between expectations based on the yield
curve respect to alternative sources changed in the sample where the unconventional
monetary policies (UMP) were implemented. Thus, we focus on the sample prior the
implementation of UMP (before middle 2009) and the period of time which consider
July 2009 to December 2013.

Our findings suggest that the forecast of the short-term interest rates in most
countries have same predictive power between the expected interest rate derived from
bond yields and market-based surveys, so the expectations derived from bond was
not affected in such period. Also, we evidence for the economic growth evaluation,
that the inclusion of the yield curve information outperformed alternative models,
especially in developed countries.
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APPENDIX A:
DATA SOURCE

This table shows the selected interest rates to compute the parametric model of

Nelson & Siegel (1987). For maturities <= 1 year we consider three maturities 3m,
6m and 12m. For maturities < lyear, we consider maturities for 2y, 5y and 10 years.

TABLE A1l

DATA SOURCES FOR INTEREST RATES

Interest rates 1y Interest rates 1y
Brazil Interest rates swaps Government bonds
Canada Government treasury-bills Government bonds
Chile Interest rates swaps Government bonds
Euro Zone Generic Euro government bills and bonds Government bonds
Japan Government treasury-bills Government bonds
Mexico Government treasury-bills Government bonds
New Zealand Government treasury-bills Government bonds
Poland Interbank rates Government bonds
Thailand Thai bond dealing centre; interpolation of selected Government bonds

bond near to maturity

Turkey Bank association of Turkey TRLibor rates Government bonds
UK London Interbank offered rate (LIBOR in US dollar) Government bonds
UsS London Interbank offered rate (LIBOR in pounds) Government bonds
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APPENDIX B:
ECONOMIC GROWTH ROLLING ESTIMATION

This table reports the modified Diebold-Mariano test and p-values. Under the
null, both models have the same predictive power, while under the alternative is
different. When the Diebold-Mariano statistic is negative and statistically significant,
this represents evidence in favor of the predictive power of model based bond interest
rates. Full sample corresponds to December 2007 to December 2013, Subsample A
corresponds to December 2007 to July 2009 and Subsample B corresponds to August
2009 to December 2013.

TABLE B1

ECONOMIC GROWTH FORECAST EVALUATION

Full sample Subsample A Subsample B
h=3 h=6 h=12 h=3 h=6 h=12 h=3 h=6 h=12
Brazil -0.75 | 099 | 059 | -1.17 | 097 | -0.57 | -0.20 | 048 | -0.14
0.46 0.33 0.56 0.25 0.34 0.58 0.84 0.64 0.89
Canada 0.32 0.18 0.21 0.21 0.17 0.10 0.30 0.00 0.11
0.75 0.86 0.83 0.84 0.87 0.92 0.76 1.00 0.92
Chile -0.74 | -0.66 | -0.84 | -045 | -038 | -022 | -049 | -041 | -0.62
0.46 0.51 0.40 0.66 0.71 0.83 0.63 0.68 0.54
Euro Zone 242 | -169 | 046 | -2.17 | -1.80 | -1.05 | -231 | -1.50 | -0.27
0.02 0.09 0.65 0.04 0.09 0.30 0.03 0.14 0.79
Japan -0.10 | -0.26 0.08 | -2.08 | -1.72 | -1.01 0.45 0.28 0.63
0.92 0.79 0.94 0.05 0.10 0.33 0.65 0.78 0.53
Mexico -1.70 | -1.61 | 213 | -1.68 | -1.39 | -0.81 | -0.88 | -0.86 | —-1.45

0.09 0.11 0.04 0.11 0.18 0.43 0.38 0.40 0.15

New Zealand | -1.66 | -1.43 | -1.16 | -1.65 | -1.37 | -0.80 | -0.61 | -0.44 | -0.17
0.10 0.16 0.25 0.12 0.19 0.43 0.54 0.66 0.86

Poland 248 | 2,67 | -185 | -1.75| -145| -0.85 | -1.55| -1.76 | -0.84
0.02 0.01 0.07 0.10 0.16 0.41 0.13 0.08 0.40
Thailand -126 | -023 | -0.16 | -1.27 | -1.05 | -0.62 | -0.87 0.36 0.45
0.21 0.82 0.87 0.22 0.31 0.55 0.39 0.72 0.65
Turkey -1.80 | 219 | -1.18 | -1.89 | -1.57 | 092 | -1.11 | -148 | -0.62
0.08 0.03 0.24 0.07 0.13 0.37 0.27 0.15 0.54
UK -1.48 | -185 | -1.29 | -131 | -1.08 | -0.63 | -0.80 | -1.19 | -0.62
0.14 0.07 0.20 0.21 0.29 0.53 0.43 0.24 0.54
UsS -0.61 | -1.06 | -0.86 | -0.66 | -0.54 | -032 | -032| -0.77 | -0.58

0.54 0.29 0.39 0.52 0.59 0.75 0.75 0.44 0.56




