Abstract

This report studies the predictive power of the empirical slope of the structure of interest
rates, that is the difference between 10-years and 3-months bonds, when forecasting
macroeconomic Vvariables in emerging countries, and tries thus to answer “Forecasting
macroeconomic variables through the term-structure of interest rates in emerging countries:
how did the Great Recession affect the term spread predictive power across the globe?”

Indeed, the literature having not been able to settle on a consensus, still describing the
term spread as a “stylized fact”, besides focusing mostly on the United Stated and members of
the European Union, this paper tries to fill in the gap by comparing multiple emerging countries
(11) forecast performances for month-over-month unemployment growth rate, inflation growth
rate and the industrial production growth rate.

Moreover, the period selected, from 2000-2005 to 2016-2018, should result in structural
breaks which in turn should improve the said predictive ability, as suggested by Wheelock and
Wohar (2009, p.430) in their survey of past results, highlighting the loss of it ever since the

mid-1980s and an increased stability in macroeconomic factors.

However, if this paper finds evidence of differences across countries, even across
regions (as underlined by Asian countries results when considering the inflation growth), but
also evidence supporting the “intertemporal consumption theories” (through the
unemployment rate for which Russia only, due to its economical and political system differing
from the others, appears to bear some significativity, at least in-sample), or even of the
importance of the monetary regime (strict control of inflation worsening performances as
illustrated by the Russian and South African cases pseudo out-of-sample), it was unable to
confirm the thesis.

Indeed, as demonstrated by South Africa, for which data were voluntary chosen to start
in 1981 instead of after the beginning of the second millennium, the structural break of the mid-
1980s, reflecting new monetary policy stance, still proves itself to be more significant,
highlighting only the little evidence supporting the idea of improvement in predictive power of

the term spread following the Great Recession.
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1. Introduction

The literature not being able to reach a consensus towards best practices for the term
spread when forecasting macroeconomic indicators, as well highlighting contradictory results,
going as far as describing it as a “stylized fact”, this paper takes another, different look (by
cross-checking results across the globe) at the forecasting potential of the term-structure of
interest rates.

Furthermore, as most authors agree, outcomes can vary from model to model, but more
specifically from country to country, and through time. Additionally, they mostly focused their
researches on the United Stated and some nations member of the European Union (mostly
highly advanced ones such as Germany or France).

At last, the Great Recession, most likely having impacted macroeconomic factors
stability, the structural break (described further in this report), taking place in the mid-1980s,
era when such factors started display an increased stability and leading to worsened forecast
performances, could be of the past due to renewed volatility, hence improving the term spread

predictive ability, as suggested by past authors such as Wheelock and Wohar (2009, p.430).

At the light of those three elements, and especially the latter, it is quite naturally that the

following question imposed itself:

“Forecasting macroeconomic variables through the term-structure of interest rates in
emerging economies: how did the Great Recession affect the term spread predictive power

across the globe?”

Accordingly, the thesis developed to answer that question is none other than the one
explained here above, being the renewed instability in macroeconomic indicators due to the
Great Recession, leading to renewed significant predictive power for the term spread.

Therefore, the three hypothesis tested are the following:

e Asignificant structural break taking place during or around the Great recession.

e As underlined by researchers, results vary from country to country, hence are not

expected to be standardized but to differ based on the nation’s political system,

gconomy, etc.



e Given the importance of monetary-policy, countries displaying a strict control over

the inflation growth rate should have worse performances than the others.

To answer those, the paper will first go through some literature review, providing key
elements to understand and interpret the results, before presenting the data and quickly
analysing the countries composing the database, followed by the methodology, and finalised by

the analysis of the model performances.

Finally, in order to build the report, as it will be explained later on, I first had to collect
the data, adjust them, build the models and collect the performances.

[llustrating those two quotes:

“All models are wrong. Some are useful.”

George Box.

“The only function of economic forecasting is to make astrology look respectable.”

John Kenneth Galbraith.

Difficulties were encountered at every step along the way, being the program itself, as
it happens with eViews, or when building the models as they can always be updated in order to
try to improve them.

As explained later, this paper finally settled on a quite simple univariate linear model,
applicable for monthly data to all countries while respecting stationarity test, in order to grasp

the term spread predictive ability in its mere form.



2. Literature review

2.1. Why consider the yield curve?

The structure of interest rates, also called in the literature yield curve, and more
specifically its slope, the term spread, studied in this paper, has long been seen as one of the
most consistent predictors of future economic activity despite no universal consensus between
the researchers. Indeed, results and related conclusions vary from author to author and more
specifically, from country to country and period considered to period considered. As such,
Benati and Goodhart (2008, p.1237) described this trend of forecasting macroeconomic

variables through the yield curve as a “stylized fact in search of a theory.”

According to Investopedia, the term structure of interest rates can be defined as such:

The relationship between interest rates or bond yields and different terms or maturities.
When graphed, the term structure of interest rates is known as a yield curve, and it plays a
central role in an economy. The term structure reflects expectations of market participants
about future changes in interest rates and their assessment of monetary policy conditions.
(Chen, 2009)

Quite logically, one would tend to assume, as explained, among others, by Wheelock
and Wohar (2009, p.423) that the expectations hypothesis underlying the term spread is the
most obvious reason for considering the said tool while forecasting macroeconomic variables.
That is, long-term vyields consist in summing future short-term rates (up to the period
considered) plus a term premium, main reason behind the upward behavior of the slope.

However, the slope will flatten or invert if public expectations anticipate falling yields.

As described by many authors and mentioned in Investopedia’s definition as well, short-
term interest rates reflect monetary policies, whereas long-term ones hold public expectations.
Bauer and Mertens (2018, p.2) explained that “while long-term move up with short-term during
the early part of an expansion, they tend to stop doing so once investors’ economic outlook
becomes increasingly pessimistic.” 1 this seems to be part of the story to explain the use of this

tool, literature doesn’t stop there.


https://www.investopedia.com/terms/m/maturity.asp
https://www.investopedia.com/terms/y/yieldcurve.asp
https://www.investopedia.com/terms/m/monetarypolicy.asp

Indeed, as highlighted by Wheelock and Wohar (2009, pp.423-424) in their survey of
the current literature on the topic, two main theories exist to explain this phenomenon: the
“monetary-policy” and the “theories of intertemporal consumption”.

The former tends to consider adjustments as results of the said monetary policies, for
instance presenting a tightening as a possible cause of curve inversion/flattening. Nevertheless,
as surveyed, Feroli (2004), Estrella (2005), Estrella and Trubin (2006) did emphasise the
importance of the “monetary authority’s policy objectives and reaction function” in
determining the predictive ability of the spread. Its choice of controlling either the
macroeconomic variable or inflation hence impact related results. Moreover, variation in the
authority responsiveness could further affect them, improving or worsening their forecasting
ability, depending on the change.

The latter “derives a relationship between the slope of the yield curve and future
economic activity explicitly from the structure of the economy” (Wheelock and Wohar, 2009,
p.423). To defend it, Harvey (1988) assumed that individuals prefer stability over volatile
consumption and would rather spread out their revenues to ensure constant income and goods
of consumption, and not just only in period of growth. As far as this theory is concerned,
however, much of the empirical evidence about the structure of interest rates is tied to the

nominal, hence requiring persistence of inflation for the forecasting results to be consistent.

While the literature still tends to describe the yield curve as a “stylized fact in search of
a theory”, most authors agreed upon its usefulness. Indeed, while many have found a decrease
in its predictive ability since the mid-1980s (among which D’Agostino, Giannone and Surico
(2006), or Haubrich and Dombrosky (1996)) attributed to a greater stability in the economy,
Estrella (2005, p.27) still found that though not structural, predictive relationships are robust.
He concludes that “the yield curve has predictive power, for example, if the monetary authority
follows “strict” or ‘flexible” inflation targeting, as defined by Svensson (1999).” Nonetheless,
based on evidence of the term’s spread significative predictive power independently of other
measures, Benati and Goodhart (2008) did suggest that the monetary-policy theory alone

couldn’t explain such results.



2.2. Past results

The first element to point out here again regarding the results, alike the reason for
considering the yield curve when forecasting macroeconomic variables, is that no consensus
has been reached among the researchers despite a general agreement regarding its usefulness.

Undeniably, as emphasised by Wheelock and Wohar (2009) in the case of output growth
at the light of other researchers’ results, and confirmed by Dewachter, lania and Lyrio (2014,
p.10) “the results in the literature regarding the importance of each yield spread component
are contradictory.” This does include the empirical slope considered in this paper?.

Reasons most often advanced range from the type of model, to the timeframe
considered, as well as the country studied, highlighting the idea of “stylized fact” exposed by
Benati and Goodhart (2008).

Due to the importance of monetary policies, the latter comes as no surprise. However,
despite what could be suspected with standardised results across similar countries, the literature
does show again contradictions. Indeed, for instance, Davis and Fagan (1997) did find statistical
evidence for the term spread when studying the output growth in Europe, contradictory to a
related research led by Berk and van Bergeijk (2001), suggesting that little information was
contained by the spread. The same contrast was observed between Hu’s conclusion for Japan
(1993) and Harvey’s (1991).

Aside from model differences most likely explaining those inconsistencies, Shareef and
Shijin (2017), while studying the yield curve and macroeconomic factors in India, found
evidence of influence by the fiscal deficit on short-term rates and by yield expectations review
on long-term rates. It thus seems safe indeed to assume that monetary-policy alone do not
explain all, but that other factors reflecting the economic (in)stability, which affects the curve
predictive power, should be considered as well.

Moreover, components considered can vary from one researcher to another. Differences
can be found regarding the spread only. Some, as this paper does, looked at the empirical slope
(Hannikéinen, 2016) while others considered each separate component, hence short and long-
term rates, besides adding control variables (Dewachter, lania, Lyrio, 2014; Estrella, 2005; ...)

If most authors agree upon the significance of the spread distinctive components, they also find

! Difference between the 10-years and 3-months bonds



adding control variables of little use. Others, however, found evidence of the term spread’s

significance despite adding short-term rates?.

Furthermore, as no forecasting technique has been universally accepted, models differ
as well from paper to paper. From univariate linear models, to multivariate, to non-linear ones
such as neural network, much was imagined, bringing new contributions to the literature. This
paper will focus on a univariate linear model. Though, others have served to demonstrate
structural breaks in the data as well as nonlinearities, lack of usefulness when adding control
variables, etc.

As an example, in their survey of the literature, Wheelock and Wohar (2009) found that
if most agreed on the significance of the spread when forecasting the output growth 6 to 12-
months ahead, differences are observed between the authors’ surveyed conclusions. Regarding
the empirical slope only, Dewachter, lania and Lyrio (2014, p.12) found that “the yield spreads
alone are statistically significant only for a horizon of 8 quarters with minor predictive ability.”

At last, frequency of the data measured could also explain the differences, as some use

quarterly whereas others prefer working with monthly.

Let us consider now the importance of the timeframe of the set. Indeed, multiple
researchers (Dotsey, 1998; Estrella, Rodrigues and Schich, 2003) have emphasised the break
occurring in the mid-1980s and reducing the term spread predictive ability.

The common explanation lays within the idea that since that period, up until 2007, the
improved steadiness of macroeconomic variables have impacted the forecast results, reason
why this paper explores the empirical slope performance based on data corresponding to that
period, as it will be further developed later.

To confirm this impression, Bordo and Haubrich (2004, 2008) discovered a positive
correlation between inflation persistence and the forecast accuracy, in the meantime finding
several breaks in the considered relationship, associated with changes in the monetary regime

or correlated to the inflation persistence.

2 Reflecting monetary policies



3. Alook at the data

3.1. Data description

The dataset considered in this paper is composed of 11 emerging countries (as defined
by LSM (2018), except for Israel, Kenya and Uruguay) for which the term spread and the
inflation were retrieved, as well as the unemployment rate and the industrial production level
for those for whom those data were available (leading to a total of 6.077 observations).

Indeed, this report relying on free data only, access was not so easy, explaining the lack
of common further variables as well as timeframe. The data sources were both Investing.com
for most bond data, as well as OECD.com for remaining ones besides the macroeconomic
indicators studied here.

As mentioned, the timeframe here studied was voluntary chosen as to englobe the
recession of 2007 and to analyse its impact on the slope predictive power through the following
decade. As such, data do start in between 2000 and 2005 for most countries, ending in between
2016 and 2018, with the exception of South Africa, starting in 1981, allowing for a sanity check
regarding the idea of a break in the forecasts since the mid-80s.

Accordingly to most works read through, the term spread is built on zero-coupon bonds
of maturity of 10 years and 3 months. As for the other variables (industrial production level,

inflation, unemployment rate), the frequency chosen was monthly.

Not studied here, authors agreed on recessions being usually well forecasted by the term
spread. In fact, no later than last May, the New-York Times (NYT, 2019) was releasing an
article about the yield curves dangerously inverting and that investors should keep an attentive
eye on the situation.

Indeed, as for the others, a clear relationship can be deduced between the two quoted,
recessions occurring after every curve inversion, as highlighted by the NYT. Logically, one
would imagine inflation, industrial production and the spread to be positively correlated,
whereas a negative one is expected with the unemployment rate, usually rising during

recessions. Nevertheless, no statistical evidence could be found to support this deduction.



To summarize, the database is composed of the following countries, containing the
following variables and with the related number of observations:

- Brazil: from 01/01/2006 to 01/09/2017 (141 observations per variable); all 4 variables.

- China: from 01/01/2003 to 01/05/2015 (149 obs./var); 2 variables (spread & inflation).

- India: from 01/02/2002 to 01/11/2017 (190 obs./var); 3 variables (spread, industrial
production & inflation).

- Indonesia: from 01/08/2004 to 01/06/2018 (167 obs./var); 2 variables (spread &
inflation).

- Israel: from 01/01/2001 to 01/03/2018 (207 obs./var); 3 variables (spread, industrial
production & inflation).

- Kenya: from 01/03/2006 to 01/08/2018 (150 obs./var); 2 variables (spread & inflation).

- Mexico: from 01/01/2002 to 01/09/2017 (189 obs./var. except for unemployment rate
(96 obs.), stopping on 01/12/2009); all 4 variables.

- Russia: from 01/01/2002 to 01/04/2018 (196 obs./var. except for unemployment rate
(135 obs.), starting on 01/02/2007); all 4 variables.

- South Africa: from 01/01/1981 to 01/07/2018 (451 obs./var.); 2 variables (spread &
inflation).

- South Korea: from 01/01/2001 to 01/07/2018 (211 obs./var.); all 4 variables.

- Uruguay: from 01/02/2004 to 01/12/2016 (155 obs./var.); 3 variables (spread, inflation

& unemployment rate).

3.2.Country analysis

As highlighted before, monetary policies do not bear the full weight of significance for
the structure of interest rates forecast results, and although summarized, it is interesting to have

a look at the countries’ respective economies, politics, etc.

First, a distinction can obviously be made between China, Russia and the others. Indeed,
due to their political system, communist, those two operate in economies that differ from the
rest, working in free market economies. As for the two quoted, China has the use of a social
market economy whereas Russia, while undergoing transformation towards a free market, still

uses a centrally planned economy. It will be interesting to analyse those two results, at the light



of the others’, especially regarding unemployment rate as the system should influence its

behavior.

Second, as explained by Shareef and Shijin (2017, p.1), the concept of fiscal deficit
could be of importance. Indeed, the authors suggested that “skorz-term interest rates are mainly
influenced by the fiscal deficit present in emerging economies while long-term rates get affected
when market participants revise their expectations on yields. ” Although the structure used for
the model of this report is not decomposed, these could still be potential reasons for differences
between the nations’ respective results.

Nevertheless, through TradingEconomics.com, we can notice that there are no
significant variation in terms of fiscal deficit, all ranging in between -1.20% and -4.20%, apart
from Brazil and Kenya a bit lower at -7.10% and -6.70% respectively, and Russia, only country
with a positive balance, for the second time over the past several years (only one in this case).
Therefore, fiscal deficit shouldn’t be a major source of differentiation.

As for the public debt, significant changes can be observed from one location to another.
Truly, when Brazil peaks at 77%, Russia bottoms at around 13.5%, only country under 25%.
For the rest, Indonesia, South Korea and Mexico manage to remain within the 25-50% bracket,

whereas the others are all included within the 50-75% except thus for Brazil.

Finally, if past monetary policies will
not be fully analysed here, general trends can Uruguay
still be observed thanks to the data. Indeed, as
displayed on Figure 1, it would appear that

the month-over-month unemployment rate

growth does show a high volatility, which is ‘ AR
confirmed by data for other countries. As far
as the  month-over-month  industrial
. . . Figure 1: Evolution of the spread, the monthly growth of inflation and
production growth as well as inflation’s are unemployment rate in Uruguay.
(Green= Unemployment rate; Blue= Spread; Yellow= Inflation)
concerned, trends vary from one country to
another, most likely due to the government monetary policy, strictly controlling inflation or not.
Based on graphical displays, one could assume Israel, Russia, South Africa and Uruguay to

keep a close eye on their inflation levels, which should worsen their outcomes®.

3 Confirmed by the country respective central bank website



4. Methodology

4.1. Manipulations

Once the set complete, first manipulations occurred. First, data underwent a STL
decomposition* as defined by Cleveland, Cleveland, McRae and Terpenning (1990), splitting
series into its trend, seasonal and remainder components. The following was executed in
eViews, from which were extracted the seasonally adjusted data composing the current set.

Furthermore, after having adjusted the set, if, as mentioned previously, the term spread
was built upon the monthly difference of the two distinctive bonds®, growth rates were defined
for the other variables thanks to the following formula:

Y

AY, = log(Y )
t_

Unlike Wheelock and Wohar, rates, in the case of this paper, were computed on a month-
over-month basis instead of a year-over-year. If doing so most likely increased the volatility of
the time series selected, as observed on Figure 1, it does ensure nonetheless their robustness
when undergoing the Augmented Dickey-Fuller test (ADF test), unlike for year-over-year rates,
regardless of the horizon considered. As explained by Arnold, Gerber, Hanck and Schmelzer
(2018, p. 335), the said test checks for unit root when auto-regressing a variable, meaning that
the series are stationary or not, required to avoid misleading inferences.

The same test was applied to the models to ensure the absence of unit root in the
residuals. Again, if month-over-month growth produced robust results across all horizons, it

was not the case for year-over-year ones, at the very least for the model considered here.

4.2. Model

Although nonlinear models appeared to find more and more users ever since the
discovery of a break in data in the mid-80s, the model selected for this paper falls down into

the linear category, much like the one summarized by Wheelock and Wohar (2009, p.425):
AY; = a+ B Spread; + &4

4 Seasonal and Trend decomposition using Loess
5 10-years and 3-months



Where k is the horizon forecasted and is included between {1;18} (up to 6 quarters
ahead thus); AY .k is the growth rate of the macroeconomic variable considered at the horizon
k; a is the intercept; Spreadt the defined difference between the 10-year and 3-month bonds;

and finally, et+k, Newey-West Errors at the horizon k.

In their book, Arnold and al (2018, pp. 357-358) highlighted the usefulness of those
“Heteroskedasticity-and —autocorrelation-consistent (HAC) estimators of the variance-
covariance matrix.” Indeed, Newey-West Errors allow to account for autocorrelation as well
as heteroskedasticity in the data, ensuring robustness of the results. The authors further define

those estimators as the following:
~ —_ /\/2\ pal
= Uﬁlft

Where 632: is the heteroskedasticity-robust variance estimate of B, and

fi=1+2 Z(—) Pj

Is a correction factor that adjust for serially correlated errors and involves estimates of

m-1 autocorrelation coefficients p;. For a time series X, we have:

- (Z —j+1 Ut Ve 1)

Pj = Y
t=1V¢t

,Wllh ﬁ = (Xt - X)ﬁt.

Finally, m is a truncation parameter to be chosen. A rule of thumb for choosing m is

1
m = 0.75 x T§, with T the number of observations.

This paper looking firstly for evidence of predictive power in the empirical slope despite
the era analysed, tables summarizing results for Granger causality tests can be found in the
appendices. This concept, based on prediction, helps determine if a series is useful when
forecasting another one. Henceforth, one would be said to “G-cause”/precede another one, if

the former comes before the latter as well as demonstrates a causal link/relationship with it.



Furthermore, as most authors highlighted improvements in their results when applying
out-of-sample forecasts, all models® have been Granger tested in-sample and Single Sample t-
tested pseudo out-of-sample. Kent University (2009, para Common uses) supported the use of
it when testing “statistical difference between a change score and zero.” The change score
consists of the difference between the out-of-sample observation and the forecasted result. Once
built, its mean is then compared to zero in order to check for significative change in the series,
meaning if the forecast is right or wrong on average, by looking at “potential changes between
two time points for the original measures.”

It is important to single out that as a rule of thumb, all models were required to include
at the very least 60 observations per existing variable and pseudo out-of-sample forecasts to

contain 40 observations (unless exception).

4.3. Accounting for a break in data

Explained earlier, evidences of structural breaks and nonlinearities have been
flourishing in the literature since the 1990s. As such, if this research did not look further for
nonlinearities, it did account for a break. Indeed, Stock and Watson (1996) demonstrated that
model instability diminished its performances. Given the period considered, from 2000-2005
to 2016-2018, instability can be expected.

Besides, as noted earlier, a change in monetary policy, potentially resulting from the
Great Recession’, could impact the predictive ability of the term spread. The South African
case, starting in 1981, will allow a comparison between the discussed break of the mid-1980s
and a potential break taking place in the 2000s to confirm the hypothesis of improved forecast

performances.

As break dates were unknown, a Quandt Likelihood Ratio (QLR) test was used. The
break is determined by retrieving the one date with the maximum F-statistics obtained when

applying the test.

6 Understand all parametric variations of the model presented. Variations involve the horizon, the sample
length, as well as the macroeconomic variable considered.
7 A common agreement regarding its period has it last from 2008 to 2012.



Here again, all models have been forecasted both in-and out-of-sample, with the

respective results retrievable in the appendices.

5. Results presentation

Before looking deeper at the results presented in tables 1 to 18 within the appendices, it
is important for the reader to understand the hypothesis behind the tests leading to the discussed
outcomes.

If, for the Granger causality test (which, due to the simplified model used, provides
results equalling models’ spread p-value), the objective is to reject the null hypothesis, being
that the empirical slope has no power explaining the considered growth rate, the Single Sample
t-test requires the inability of the model to reject the null hypothesis, being that the true mean
of the change score equals zero, to support the thesis of better performances resulting from a

greater instability in macroeconomic variables following the Great Recession.

5.1. Industrial production growth rate

Forecast performances of the term spread when looking at industrial production growth
rate provide little evidence to confirm the idea behind the paper, regardless of the horizon

considered®.

Indeed, regarding in-sample performances for the full set® contained in Table 1, out of
108 results, five only appeared to be significant at a 5% level, that is for which the null
hypothesis of the Granger causality test is rejected:

e Three in South Korea: {t+1; t+2; t+3}

e Two in India: {t+1; t+4}

If taking into account a larger value (10% as a threshold), 8 more results could be
considered as significant: one in Brazil, {t+3}; another in India, {t+3}; four in Mexico, {t+1;
t+2; t+3; t+5}; one in Russia, {t+1}; and a last one in South Korea, {t+4}.

8 The countries in the set are the following: Brazil, India, Israel, Mexico, Russia, South Korea
9 No window applied, that is no break accounted for.



As for the Standard Error (also called SER), relatively stable performances can be
observed both for results concerning one country only as well as across the nations’ respective
outcomes, ranging overall from 0.016 to 0.248.

Pseudo out-of-sample performances in Table 2 would, overall, tend to support the
assumption of a true mean equals zero. Indeed, if Mexico’s Single Sample t-test results strongly
reject the null hypothesis for all 18 periods considered??, apart from Brazil {t+8; t+9; t+10;
t+11} horizons, no other result can be rejected, meaning that the forecast would be right on

average for all 86 others, as illustrated on Figure 2, displaying a pseudo forecast error ranging
between -3% and 3%?!*.

FPercent
0
Ll brd

I I I I I I I
2015.5 2016.5 2017.5 2018.5

Pseudo-Out-Of-5ample Forecast of IP Growth

Figure 2: Pseudo forecast error of industrial production in South Korea full sample at the
first horizon

(blue= Actual IP Growth Rate; black= Forecasted IP Growth Rate; Red= Pseudo Forecast
Error)

A first quick analysis of the results would indicate a propension to precede the industrial
production growth rate in the short-term, supporting the theory of Shareef and Shijin (2017)
regarding the impact of fiscal deficit on the short-term interest rates. Moreover, it would seem

that Asian countries tend to perform better than the others.

Nevertheless, as highlighted by Stock and Watson (1996), instability in the models lead
to diminished performances, which could explain the previous results.

10 The statistic value being lower than 0.001.
11 Forecast including the intercept



Indeed, when looking at the results in Table 4 and Table 5, obtained when accounting a
break in the model thanks to a QLR test, different conclusions can be reached. Given the
following break date, South Korea and Mexico will not be considered as the rule of thumb of
60 observations can no longer be respected:

e Brazil: 12/2008

e India: 09/2009

e Israel: 02/2006

e Mexico: 06/2014 (39 observations left in-sample)

e Russia: 01/2009

e South Korea: 10/2015 (33 observations left in-sample)

In-sample forecasts for those reduced sets indicate that two results only are left
significant at 5%, Brazil’s 9" and 10" horizons ahead, confirming partially at least Wheelock
and Wohar’s observation in 2009 about significant predictive power results when forecasting 6
to 12-months ahead. Enlarged to 10%, Brazil’s 8™ horizon is the sole addition.

As for pseudo out-of-sample forecasts, all models built appear to be unable to reject the
null hypothesis, that is are right on average, supporting the two authors’ conclusion that the
spread does hold predictive power.

Overall, if breaks do appear to take place during the Great Recession, no inference can
be deducted regarding differences due to the political system, monetary policies nor the

geolocation since results are relatively standardized across the set.

5.2. Inflation growth rate

Looking at results when forecasting the inflation growth rate presented in Tables 7 to
12, if they appear to be, on average, more significant than for the industrial production, here

again, no consensus can be reached.

As a point of comparison to check for model improvements thanks to break date,
outcomes were also computed for the full set. Much like before, full set results have to be treated
carefully as they can be misleading. Nevertheless, more than anything, they would tend to
support the idea that no common trend can be found across countries. Indeed, out of 198 results,

19 are significant at 5% or lower. Out of those, four happen to be at the 17" horizon or more



(Brazil {t+18}, Russia {t+17}, South Korea {t+17; t+18}), three before the 6" month-ahead
(Kenya {t+4; t+5} and Uruguay {t+4}), and 12, as suspected by Wheelock and Wohar (2009),
within the 6 to 12-months ahead bracket. Kenya’s outcomes appear to bear predictive power
when forecasting 6, 7 and 9 months ahead, as Russian 10 to 12- months ahead do, besides
Uruguay 12" period and South Korea 8" and to 12" horizon. Enlarged to 10% as a threshold
for significativity, 20 more forecasts can be declared as significant, for the most part'? taking
place after the 12" month-ahead. Apart from Mexico for which the 10" period is now
considered significant, the said enlargement includes additional horizons for the countries
already found to bear some significativity depending on the forecast considered.

Regarding the (Newey-West) standard error, much like for the industrial production,
results, ranging from 0.001 to 0.265, appear to be stable both within one’s outcomes, and when

cross-checked with others.

Unlike precedingly, the Single Sample t-test in this case do reject most of the forecasts
obtained (113). If, for China, the null hypothesis'® can only be rejected at 5% or lower for
observations at {t+2; t+3; t+4}, all 18 periods are rejected for India, Indonesia, Israel, Russia,
and a majority of them for Kenya (15) and South Korea (8).

As for the stability in terms of mean forecasted error, it can only be observed within a
nation’s results as large variations can be observed from one country to another (going from -

0.777 to 0.811).

It would appear that some geographical trends are, in the case of inflation, of influence,
as illustrated by Asian countries only just above. Moreover, a strict control of its growth should,
as explained, worsen the result. Nevertheless, out of the four countries, determined in this paper,
applying a strict control of the inflation, results are mitigated as well, with Uruguay and Russia
bearing some predictive power, and having some forecasts right on average, whereas Israel and

South Africa are indeed, wrong overall.

If those inferences can be imagined, it is important to verify them as those discussed
results occurred when working with the full set. As suspected most breaks do occur during the
Great Recession. Indeed, out of 11 nations, 4 happen in 2008 and 2 in 2009. For the rest, Russia
(2005), Mexico (2006), South Korea (2015) and Uruguay (2012) can be seen as outliers. The

129 out of 20
13 Being the true mean equals zero



two latter, given the rule of thumb of 60 observations, are not analyzed with a break, having
respectively 34 and 49 observations left only.

Furthermore, those dates, while it would seem to support the idea of a break taking place
due to the economical context, in fact account mostly for model instabilities resulting from
higher volatility, instead of a new monetary policy stand potentially leading to more unstable
macroeconomic factors, improving forecast performances.

Undeniably, when looking for an unknown break date in South Africa, for which data
start in 1981, the outcome, December 1986, does support what the literature has highlighted,
being that of a more stable political context ever since the mid-80s, impacting the spread results.
As a reminder, the test used, being a QLR, choosing the date presenting the maximum F-
statistics, it appears safe to assume than despite the Great Recession, the mid-80s constitute a
more important break. Furthermore, governments most likely closely kept an eye on inflation

growth rate during the said recession, worsening the performances,

Again, as suspected, performances differ greatly from what was found with the full set.
Truly, countries for which the term spread do bear predictive power are now Brazil, Israel and

Kenya, already infirming the conclusions that could have been made based on the full set.

In-sample Granger results tend to indicate that, if the idea of accurate forecast between
the 6™ and 12™-period ahead still seems correct (Brazil {t+7}, Kenya {t+6; t+7; t+8}, Israel
{t+11; t+12}), some longer period forecasts appear to be significant as well. Aside from Kenya
3" 4" and 5"-month ahead, remaining significant periods are all included between the 13" and
18" horizon (Kenya 16™, Israel 13" to 17", Kenya 13" to 18™). 5 observations could be included
as well if looking at a 10% threshold, Brazil’s 8", 9" and 10" period as well as Israel 6™ and
18"

Besides, standard errors present a higher stability, now ranging from 0.011 to 0.155

across the whole set.

Surprisingly, pseudo out-of-sample performances still reject a non-negligible number of
outcomes, with, for instance, all 18 periods of Russia and South Africa rejecting the t-test null
hypothesis, hence indicating a forecast wrong on average. China as well as India and Indonesia
also reject most of their results. Like previously, if standard errors in sample do show stability
both for one’s results and between all, pseudo out-of-sample, even if demonstrate a relative

stability when analysing one’s outcomes, vary greatly from one country to another.



Overall, in the case of inflation, results do indicate some geographical trends, regardless
of the set considered, as illustrated by the reduced set t-test, rejected mostly in Asian countries.

Moreover, despite Israel knowing significant result but being at a more advanced stage
economically speaking, it appears that the monetary regime, and more specifically the strict
surveillance of inflation does influence the results. Indeed, South Africa and Russia are the only
two countries rejecting the forecast righteousness at all horizons.

Finally, it appears that Great Recession or not, the structural break of the mid-80s
analysed and described in the literature holds more importance in terms of structural change
than any date picked during the 2000s, probably reflecting more model instabilities than new

monetary policies.

5.3. Unemployment growth rate

Analysing the forecast results of the spread concerning the unemployment growth rate
bring little new evidence supporting the thesis and main hypothesis behind this paper. For this
macroeconomic factor, data were retrieved for 5 countries only: Brazil, Mexico, Russia, South

Korea and Uruguay.

If full set results will not be analysed here for the reasons explained previously, it is
important to note that Mexico, given the smaller number of data retrieved for the unemployment
rate, does not respect the rule of thumb of 60 observations when accounting for a structural
break (48). Even if having to be treated carefully, it is interesting to know that none of its
performances appeared to be significant in-sample despite a forecast right on average pseudo

out-of-sample, alike the other nations as developed further.

The breaks obtained thanks to the QLR test are the following:
e Brazil: 12/2008
e Mexico: 12/2005
e Russia: 01/2009
e South Korea: 10/2006
e Uruguay: 12/2006



Once again, it would appear that even if the South African case demonstrated that
despite structural changes occurring around or during the Great Recession, the mid-1980s one

held more significativity, breaks can indeed be found in the suspected period.

As for the performances, as suspected earlier in the paper, it seems that the political
system/the structure of the economy do impact them when forecasting unemployment rate.
Indeed, if the inner workings of Russia will not be developed here, out of the 4 nations
remaining, it is the only one knowing some significant horizons when considering Granger
outcomes, {t+1; t+16; t+17}, as well as {t+2} if accepting in-between 5 and 10% values.

Furthermore, it is again the sole country rejecting the null hypothesis for the Single
Sample t-test, realized pseudo out-of-sample, at {t+14}.

Interestingly enough, we can see that the stability demonstrated in terms of standard
errors for one’s outcomes as well as crossed did worsen, as well as the intern stability for the
mean forecasted errors that entirely disappeared, showing volatility both within and across

setst4,

If no conclusion can be drawn regarding the influence of strict monetary regime, it
appears that the Great Recession did result in structural change but not important enough to
improve the results, whereas differences in political regime seem to be the main driver of

variation.

14 Read here the full database or each country set



6. Conclusion

Overall, if results obtained do not shed a new light to the “stylized fact” that is the term
spread, reinforcing the idea of “no-consensus” even (variation from country to country,...), it
still seems safe to assume that it does bear usefulness in forecasting macroeconomic factors, as
most of the Single Sample t-test outcomes illustrate, being unable to reject their respective null
hypothesis, hence acknowledging the model considered as right on average, regardless of the

horizon and the region considered.

However, in terms of the empirical slope predictive power, not enough evidence can be
gathered as to support the thesis that the Great Recession did result in a greater instability in
terms of macroeconomic indicators, leading to better forecast performances as suggested by
Wheelock and Wohar (2009).

Indeed, when looking at reduced sets results, regardless of the growth rate, a mere 7%
only is found to “G-cause”, in-sample at least, the explained the variable®®. Looking at the

inflation growth rate only, this percentage peaks around 10%.

Furthermore, this paper found evidence of geographical trends, as illustrated by Asian
countries knowing significant results when put in relationship with inflation growth, political
and economical differences are also major factor of influence, as demonstrated by Russia’s
results when considering the unemployment growth rate.

This does support the “intertemporal consumption theories”, reflecting the influence of

external factors to the monetary policies.

As analyzed through Israel, Russia, South Africa and Uruguay, the strict inflation
control assumption, allegedly worsening forecast performances, does seem to hold despite
Israel significant results forecasting inflation. Indeed, if Israel’s economy is most likely
developed enough not to suffer too much of a loss in terms of predictive power, South Africa
and Russia’s outcomes tend to indicate that it does in fact have an impact.

Nonetheless, no further evidence could be found, hence requiring taking this inference

cautiously.

15 Read one of the three growth rates



Finally, main hypothesis directly drippling down from the thesis, the research of a
structural break due to the Great Recession, while conclusive, do not bring new conclusion to
the literature as, as demonstrated through the South African case, changes occurring in mid-
1980s, reflecting the higher stability of macroeconomic factors and impacting the term spread
predictive power, a QLR test indicates that the said South African break (1986) does present a
higher F-statistics than whichever could take place during the period studied. Therefore, there
are not enough evidence to conclude that the considered recession impacted enough the said
factors, hence improving the predictive power of the spread, and that a new structural break
should be considered by the researchers going forward.

As this report wanted to analyse the empirical slope predictive power in its simplest
form, the model used could and should further be improved by future researchers in order to
check the presented results through something closer to the reality, by fully decomposing the
term spread since it has been proven that control variables do not add significativity to it.

Furthermore, not having been able to retrieve common data for all nations, it would be
interesting to add them all but more specifically: China’s, Israel’s, Uruguay’s, Russia’s and
South Africa’s in order to further confirm or infirm the assumptions underlying this paper.

At last, not being an expert on the topic, mistakes were probably made, and room for
improvements exists. Having found those two quotes of particular interest, I strongly suggest
to whoever future researcher to keep them in mind as to settle on a choice instead of diversifying

into multiple distinctive paths of modelization, etc.

“All models are wrong. Some are useful.”

George Box.

“The only function of economic forecasting is to make astrology look respectable.”

John Kenneth Galbraith.
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