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Chapter 1

Introduction

The question of what are the main drivers of international trade is one

of the longest standing debates in macroeconomics. Fluctuations in net

exports lead indeed to output growth volatility, which can be substantial

depending on the degree of openness of the considered economy. As changes

in the trade balance entail crucial information about the overall economic

performance of a country, they are closely monitored by policymakers and

are subject to revealing research analyses.1

In particular, the sharp contraction in global trade in the wake of the

financial and economic crisis of 2008 - 2009 attracted a lot of attention in

policy circles and academia alike, triggering renewed interest in the key

determinants of international trade and the relevance of trade forecasts in

the policy making process. In this context two main issues reemerged: The

first one relates to the factors that caused the downturn in global trade.

1More recent studies concentrate on the magnitude of the US dollar depreciation that
would accompany an adjustment in the US trade balance as well as the expected changes
in output in the US and the rest of the world (Obstfeld and Rogoff, 2005, 2006; Blanchard
et al., 2006)

1



2 CHAPTER 1. INTRODUCTION

More precisely, questions such as to what extent would a decline in foreign

demand or the appreciation of the domestic currency affect the magnitude

of a country’s exports are prevalently brought to the foreground. The

second issue concerns the accuracy and the rationality of trade forecasts.

As trade forecasts entail important information about the anticipated trade

reversals or trade adjustment episodes, they allow policymakers to react to

the changing economic environment in a forward-looking manner (Frenkel

et al., 2012). Several studies on reversals of current account deficits show

that the adjustment process typically includes a significant real depreciation

of the domestic currency and a slowdown in real GDP growth, private

consumption, and investment (Milesi-Ferretti and Razin, 1998; McKinnon,

2001; Freund, 2005; De Haan et al., 2008). If reversals in trade flows are

anticipated by market participants, policymakers can implement preventive

measures if necessary and, thereby, mitigate the negative economic effects.

Hence, accurate forecasts are important policy tools and can serve as early

indicators (Eijffinger and Goderis, 2007).

The purpose of this thesis is to make a contribution to research analyses

on the key determinants of international trade on the one hand and the

performance of macroeconomic forecasts on the other. To shed more light

on international trade determinants the thesis focuses on German merchan-

dise exports. Germany has traditionally been one of the most successful ex-

port nations in the world with an export-to-GDP ratio of over 40 percent.

This is remarkably high if compared to other industrialized countries like

the United States, Japan or France where exports account for less than 30

percent of GDP. Hence, an analysis on the key determinants of Germany’s

exports provides valuable insights into how industrialized countries can suc-

cessfully stimulate exports and eventually trigger an expenditure-switching

effect away from imported goods.
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To find out more about the driving forces of Germany’s exports, the

thesis goes beyond the standard export demand function and tests a wider

range of determinants and a longer time period than has typically been

analyzed. Traditionally, the demand for exports is specified as a function of

a country’s price competitiveness and a foreign economic activity variable

(Goldstein and Khan, 1985). The improvement in price competitiveness

or a rise in foreign demand is expected to lead to an upsurge in exports.

While the results of previous studies suggest that traditional determinants

are essential, substantial unexplained residuals remain pointing towards

unobserved and omitted variables in the traditional export demand function

(Hooper et al., 2000; Meurers, 2004).

It is the aim of this thesis to identify some of the factors which in addition

to the traditional determinants are essential in explaining German exports.

Based on the arguments of the new trade theory and the endogenous growth

theory conducted by Krugman (1983, 1985) and Grossman and Helpman

(1991), the thesis concentrates on factors, such as the internalization of

supply chains and quality differentials. In particular, the fragmentation of

production processes across a range of countries increasingly allows firms

to optimally exploit the comparative advantages of different locations and,

thereby, improves a firm’s productivity (Yi, 2003; Kimmura et al., 2007;

Baldwin and Taglioni, 2011). To the extent that German firms more progres-

sively segment different production stages if compared to their competitors,

the internalization of supply chains might have benefited Germany’s export

sector. Similarly, quality differentials of traded goods which are not captured

by the real effective exchange rate might have contributed to Germany’s

export success.
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To assess the relative importance of the determinants, the multivariate

estimation technique of Johansen (1988, 1992) is employed. In contrast to the

two-step residual based methodology developed by Engle and Granger (1987)

the Johansen procedure allows to test for more than just one cointegration

vector in a multivariate setting and is based on a simultaneous estimation

of the long-run relationship and the short-run adjustment process of the

variables under consideration. The thesis also examines the contribution

of different determinants to the development of German exports over the

period 2000-2010.

While econometric analyses on the key determinants of international

trade entail crucial information for policymakers, trade forecasts are also

essential in order to decide on the future course of action (Gorten et al.,

2010). In this respect, especially forecasts of or expectations about current

account movements can be inevitably important. To this end, international

organizations like the IMF and the OECD regularly publish current ac-

count forecasts. However, Batchelor (2001) and Blix et al. (2001) show

that international organizations provide less accurate forecasts compared

to the private consensus forecast. This suggests that private sector fore-

casts should be taken into account when assessing future trade developments.

In order to shed more light on the formation process of private sector

forecasts, the thesis analyzes data from the Consensus Economics Forecast

Poll and explores the characteristics of more than 60.000 forecasts of key

macroeconomic variables. In a first step, the thesis concentrates on current

account forecasts and studies the rationality, heterogeneity, and accuracy

of these forecasts. In addition to the test of traditional unbiasedness and

orthogonality criteria for forecast rationality, it sheds some light on questions
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about the herding behavior of current account forecasters. Bernhardt et

al. (2006) suggest an empirical test for herding and anti-herding that is

applied to this question. In a second step, the thesis explores the strategic

behavior of private sector forecasters with respect to forecasts published by

international organizations, such as the IMF and the OECD. In particular,

it analyzes whether private sector forecasters herd towards the projections

published by these international organizations. The results of this analysis

do not only provide insights on how forecasters form their expectations, but

also have important macroeconomic implications. For instance, economic

agents who use private sector forecasts should be aware of the issues

concerning rationality, heterogeneity, herding and accuracy of forecasts.

The remainder of the thesis is structured as follows. The next chapter an-

alyzes the key determinants of Germany’s exports. Based on the Johansen

cointegration estimation technique numerous determinants are systematically

examined for their ability to explain Germany’s merchandise exports. Be-

sides, the dynamic contribution of different determinants to the evolution

of German exports is examined for the period 2000-2010. Chapter 3 sheds

light on how current account forecasters form their expectations. In order to

explore whether heterogeneous current account forecasts represent rational

projections of the future current account balance, two widely applied crite-

ria to study the rationality of forecasts (unbiasedness and orthogonality) are

performed (Ito, 1990; MacDonald and Marsh, 1996; Elliott and Ito, 1999).

Moreover, an empirical test for herding and anti-herding of private sectors

forecasters is applied. This allows for inferences about a strategic behavior

of current account forecasters. The question of whether there is a system-

atic link between forecast accuracy and the strategic behavior of forecasters

is also examined. Chapter 4 analyzes the interlinkages between individual
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private sector forecasts and forecasts published by the IMF and the OECD.

In particular, the question of whether private sector forecasters are influ-

enced by forecasts of international organizations is explored. Finally, chapter

5 summarizes the main results and concludes.



Chapter 2

What Drives Germany’s

Exports?

This chapter reviews a number of different hypotheses that aim to explain

the development of German merchandise exports. Based on the cointegration

estimation technique numerous determinants are systematically examined for

their ability to explain German exports during the period 1991-2010. The

estimation results indicate that besides the traditional determinants (world

demand and price competitiveness) other determinants, such as energy prices

and the increasing fragmentation of production processes are also crucial in

explaining German exports.

2.1 Introduction

The question of what drives exports at the country level is one of the

longest standing discussions in international macroeconomics. Especially in

Germany which has traditionally been one of the largest export nations in

the world, fluctuations in merchandise exports represent indeed a substan-

tial component of its economic growth volatility and are, therefore, closely

monitored by policymakers.

7
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Given Germany’s export dependence and recent changes in the world

economy, it seems highly relevant to analyze which factors other than the

traditional export determinants (price competitiveness and foreign demand)

are crucial in explaining Germany’s export performance. To find out more

about the driving forces of Germany’s exports, our study goes beyond the

standard export demand function and tests a wider range of determinants

and a longer time period than has typically been analyzed. To assess

the relative importance of the determinants, we employ the multivariate

estimation technique of Johansen (1988, 1992). This approach allows for

a simultaneous estimation of the long-run relationship and the short-run

adjustment process of the variables under consideration. Our study also

examines the contribution of different determinants to the development of

German exports over the period 2000-2010.

The remainder of the chapter is structured as follows. Section 2.2 provides

an overview of the existing literature. Section 2.3 discusses alternative hy-

potheses about the determinants of Germany’s exports and describes the

data set. Section 2.4 lays out the econometric modeling strategy. Section

2.5 presents the empirical results. Section 2.6 examines the contributions of

the key determinants to Germany’s export performance. Section 2.7 provides

some robustness tests. Section 2.8 summarizes the main findings of the study

and concludes.

2.2 Literature Overview

Traditionally, the demand for exports is specified as a function of a country’s

price competitiveness and a foreign economic activity variable (Goldstein

and Khan, 1985). The improvement in price competitiveness or a rise in

foreign demand is expected to lead to an upsurge in exports. Several studies
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estimate export demand elasticities for Germany and find the absolute values

of the long-run price elasticity to range between 0.2 - 1.0 and the long-run

income elasticity to range between 0.8 - 1.6 (Senhadji and Montenegro,

1999; Hooper et al., 2000; Strauß, 2000; Meurers 2004). Although the

results of these studies suggest that traditional determinants are essential

in explaining German exports, substantial unexplained residuals remain.

This outcome points towards the existence of crucial unobserved or omitted

variables in the traditional export demand function. It is the aim of this

study to identify some of the factors which in addition to the traditional

determinants are essential in explaining German exports.

So far, there are only a few studies that go beyond the traditional export

demand function and test the relevance of variables other than foreign

economic activity and price competitiveness (Carlin et al., 2001; Danninger

and Joutz, 2008). Based on the arguments of the new trade theory and

the endogenous growth theory conducted by Krugman (1983, 1985) and

Grossman and Helpman (1991) the studies mainly concentrate on factors

such as globalization and quality differentials of traded goods.

To capture the effects of globalization the introduction of linear trends and

dummy variables into the regression models has become predominant in

the literature (Stephan, 2005; Barell et al., 2007). Although there seems

to be a consensus about the overall positive effect of globalization on

German exports, the interpretation of the estimated coefficients is to a large

extent intuitive and indirect. For instance, a statistically significant trend

in the export demand function can be attributed to different causes and

leaves, therefore, lots of room for interpretation. Hence, it is of paramount

importance to concentrate on isolated aspects of globalization in order to
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provide concrete economic reasoning for the estimation results. In this study

we concentrate on the ongoing fragmentation of production processes across

the world as one potential determinant.

With respect to quality differentials of traded goods, Grossman and

Helpman (1991) highlight the importance of technological competitiveness

in explaining trade flows. They argue that spending more on innovation

enhancing activities enables firms to improve their product quality which

inevitably leads to an increased market share relative to their competitors.

To control for quality differentials some empirical studies introduce specific

R&D measures or patenting activities to the traditional export demand

function (Carlin et al., 2001). The findings of the existing studies, however,

do not yield conclusive results for the case of Germany. Therefore, it seems

appropriate to further investigate the importance of quality aspects for the

German export performance.

So far, empirical studies have yielded little consensus about which factors are

most important in explaining German exports. Most of them have examined

either the effects of globalization or the effects of quality differentials as poten-

tial determinants. The objective of this study is to combine the two strands

of literature into one empirical analysis in order to derive more conclusive

results and make a contribution to explaining a part of the large residuals of

the traditional German export demand function. Besides, our analysis goes

beyond the already existing explanations and also includes aspects of energy

efficiency which is a characteristic often ascribed to German products.
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2.3 General Hypotheses and Data Set

Germany has traditionally been one of the most successful export countries

in the world with an export-to-GDP ratio of over 40 percent. This is re-

markably high when compared to larger industrial countries like the United

States, Japan or France where exports account for less than 30 percent of

GDP. Hence, Germany is a relatively open economy which, on the one hand,

performs well in international markets, but, on the other hand, highly de-

pends on its export sector.

Figure 2.1: Export-to-GDP Ratio in Advanced Economies
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In this study we empirically examine the driving forces of Germany’s mer-

chandise exports. We argue that besides traditional determinants a number

of other factors also significantly affect their development. Before turning to

the empirical analysis, we briefly discuss our hypotheses and define the data

set.
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1. Price Competitiveness and Foreign Demand

Traditionally the development of exports is determined by changes in

relative prices and foreign demand. More precisely, an improvement in price

competitiveness stimulates sales abroad whereas a fall in foreign demand

leads to a decline in exports.

From the empirical point of view, numerous indicators exist in order to

control for the effects of price competitiveness. Some studies use relative

export prices in their export demand equation (Pain et al., 2005; Fagan et

al., 2001). Although this measure is frequently used in the literature the

drawback of it is the sharp increase in the number of estimated parameters

in the model. This implies a significant loss of the degrees of freedom in

the empirical analysis which can be substantial depending on the number

of observations considered. Given the limited time horizon in our analysis

we use the real effective exchange rate instead which does not require a

separate estimation of relative prices and has also been extensively used

in the empirical literature (Carlin et al., 2001; Danninger and Joutz, 2008;

Bussière et al., 2009). Besides, it is more prominent in the policy debate and

allows to assess the real exchange rate fluctuations on export developments

directly (Boyd et al., 2001).

The real effective exchange rate is typically defined as a weighted average of

a country’s currency relative to an index or basket of other major currencies

adjusted for the effects of inflation. A rise in the real effective exchange

rate implies a worsening in international price competitiveness for a country

vis-à-vis its main trading partners. In our empirical analysis we use the real

effective exchange rate based on unit labor costs in the manufacturing sector
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(REER) to control for Germany’s price competitiveness. This measure

seems to be most appropriate, as German export goods mainly represent

manufactured products.

To model foreign demand empirical studies usually use the volume of world

trade, foreign real GDP or, in some rare cases, the demand for investment

goods (Sawyer and Sprinkle, 1999; Stephan, 2005; Strauß 2004).1 More

recent studies, however, discuss the advantages of using export market trends

calculated on the basis of import activities of the trading partner countries

to measure the economic activity (Stahn, 2006; Danninger and Joutz, 2008).

Based on their arguments, we too use real imports of Germany’s main

trading partners weighted by the average export share to measure foreign

demand (Demand).

2. Quality Aspects

The real effective exchange rate entails important information concerning the

competitive position of a country. However, it does not capture all aspects of

competitiveness. While improvements in productivity are directly reflected

in the real effective exchange rate based on unit labor costs, it neglects

important factors which can not be attributed to changes in productivity.

For example, higher prices could reflect superior design or reliability of

goods. When output is deflated by these higher prices, the country appears

to be less productive than its competitors, while in reality consumers’

willingness to pay is increased by higher product quality (Madsen, 2004).

1A somewhat related argument is examined by Mart́ınez-Zarzoso et al. (2009) who
study the relationship between foreign development aid and exports.
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Grossman and Helpman (1991) highlight the importance of technological

competitiveness in explaining trade flows. In their studies they stress the

importance of innovation in developing new products that are of higher

quality than similar goods available on the market. They argue that spending

more on innovation enhancing activities, such as R&D, enables firms to

improve the product and, thereby, move up the quality ladder relative to

competitors. To control for quality aspects we use R&D expenditure as a

proxy variable. More specifically, we employ the gross R&D expenditure

share in GDP relative to this share of Germany’s main trading partners

(R&D) in our empirical estimations.

3. Energy Efficient Technologies and Alternative Energy Sources

Albeit the label ”Made in Germany” is seen by many as synonymous

with high-quality goods, German products are increasingly said to also be

exceptionally energy-efficient. With energy resources becoming more and

more scarce and, hence energy prices rising notably, the world demand for

energy-efficient products and alternative energies has drastically increased.

With regard to energy-efficient technology and new energy solutions,

Germany is one of the global market leaders. In particular, Germany’s

Renewable Energy Sources Act has helped the economy to become the world

leader in using solar photovoltaic and solar thermal systems and to develop

a thriving manufacturing and R&D industry in this field.2 According to the

2The Renewable Energy Sources Act (EEG) draws on more than 16 years of experience.
It has its origin in The Electricity Feed Act (StrEG) which became effective in 1991. In
2004 this act was replaced by The Renewable Energy Sources Act (EEG). According
to the International Enegry Agency (IEA 2008) it is the most important and successful
instrument to promote the expansion of renewable energies in the electricity sector.
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German Renewable Energy Federation (2008), the world market volume

for renewable energy sources has doubled from euro 30 to euro 60 billion,

since the turn of the century and is estimated to increase further to euro

400 billion by 2020. To our knowledge, no studies have yet examined the

effects of energy prices on German exports. Using the petroleum crude price

index as an indicator of energy prices in general (Energy) we investigate

the relationship between the oil price and German exports.

4. Fragmentation of Production Processes

One explanation that seems worthwhile to be examined further is based on

the ongoing internalization of supply chains around the globe. In particular,

the increased openness of capital markets and the integration of emerging

markets into the world economy allows firms to geographically segment

different production stages across a range of countries in order to optimally

exploit the comparative advantages of different locations (Feenstra, 1998; Jö,

2001; Yi, 2003; Baldwin and Taglioni, 2011). Hence, parts and components

that make up a final good are increasingly manufactured in different

countries (Hummels et al., 2001; Kimura et al., 2007).

In Germany these developments led to increased trade in intermediate

products while at the same time the domestic value added decreased (Sinn,

2006). To the extent that German firms more progressively segment different

production stages than their competitors, they might have improved their

productivity and increased their export market share.
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In order to draw conclusions about the fragmentation effect, we include

the amount of domestic value added as a percentage of total production

output (Fragmentation) into our empirical model. A decline in domestic

value added is a reflection of an increase in the share of intermediate goods.

Therefore, a negative relationship between this variable and exports can be

interpreted as evidence for increased specialization.

2.4 Empirical Methodology

We develop two econometric models of German merchandise exports. The

first one represents the traditional export demand function which captures

information on price competitiveness and foreign demand. The second one

represents an extended version of the export demand function which in

addition to traditional determinants entails information on aspects discussed

in the previous section.

Details on the variables used in the study are given in Table 2.1. All

estimations are based on quarterly observations between 1991Q1 and

2010Q4. Data prior to 1991 are either missing or are dropped due to

unification-related fluctuations in the series. All variables are transformed

into natural logarithms. Since seasonally unadjusted data are used, constant

and centered seasonal dummies are included in the estimations. Summary

statistics of the variables are given in Table 2.2.
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Table 2.2: Summary Statistics of Variables Used in the Study

Obs. Mean Stand.

Dev.

Exports 80 4.29 0.37
REER 80 4.01 0.12
Demand 80 4.24 0.37
R&D 80 4.59 0.02
Energy 80 4.03 0.64
Fragmentation 80 4.62 0.04

Note: All variables are transformed into natural logarithms.

Ideally, we should have worked with a fully specified export model which

captures demand and supply side influences separately while appropriately

allowing for the possibility of a simultaneous integration involved in the

determination of quantity and prices. Unfortunately, high-frequency data

are not available for this purpose. However, the simultaneity issue is not

a binding constraint because the econometric procedure that is applied in

this study permits us to test for a cointegration relationship between the

variables under consideration. Theoretically the export demand function is

a component of a structural model which reflects a long-run steady state

relationship. From an econometric point of view, this implies a cointegration

relationship of the variables under consideration.

In line with the standard practice in time series econometrics, we first test

the time series property of the data. Table 2.3 contains the results of the

Augmented Dickey-Fuller test. According to the test results, all variables

are non-stationary in levels and stationary in first differences.
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Table 2.3: Augmented Dickey-Fuller Test

Levels First differences

Constant, trend Constant
Variables t-statistics p-values t-statistics p-values

Exports -2.24 0.46 -7.30 0.00***
REER -1.39 0.86 -8.94 0.00***
Demand -2.62 0.27 -3.23 0.02**
R&D -2.46 0.35 -12.82 0.00***
Energy -2.98 0.14 -7.06 0.00***
Fragmentation -3.89 0.02* -5.01 0.00***

Note: *** (**) [*] denotes significance at a 1 (5) [10] percent significance level.

In a second step we follow the general to specific approach to estimate the

different specifications of the export demand model. The advantage of this

approach is that it allows to reduce the intensity of serial correlation of the

residuals by considering a sufficient number of lags in a general to specific

modeling framework (Hoover and Perez 1999). The methodology starts with

an estimation of a simple unrestricted vector autoregressive model (VAR)

with an initial number of lags being more than necessary. To achieve parsi-

mony one lag is subsequently dropped while testing for the sufficient number

of lags that can reasonably explain the dynamics in the model by avoid-

ing an over-parameterization. Therefore, we start our analysis by estimating

different specifications of a simple unrestricted vector autoregressive model

(VAR)of the following general form:

(2.1) zt =
∏

(L)(zt−1) + ψDt + ǫt,

with
∏
(L)=In −

ρ∑
i=1

∏
i L

i and ǫt are NIID(0; Ω) errors. Where the vector zt

is a n-dimensional process of I(1) series included in the respective model and

Dt represents the set of stationary exogenous variables including seasonal

dummies. To determine the number of lags, we first perform the VAR
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models with the maximum number of lags which is equal to four and then

subsequently reduce the model by one lag while continuously testing for

the appropriate lag length. According to the Schwarz selection criterion we

apply a lag structure of one for both model specifications. The inclusion of

further lags would lead to a loss of the degrees of freedom and is likely to

produce an over-parameterized model. The results of the tests are given in

Table 2.4

Table 2.4: Lag Length Selection

Traditional Model Extended Model

No. of lags LogL SC LogL SC

0 121.49 -2.34 556.82 -12.94
1 420.93 -9.70* 975.03 -21.90*
2 429.92 -9.43 1033.44 -21.38
3 438.21 -9.14 1094.81 -20.95
4 468.11 -9.41 1188.05 -21.35

Note: * indicates lag order selected by Schwarz information criterion.

Finally, we apply the Johansen procedure (1988, 1992) to explore the coin-

tegration relationships between the variables. In contrast to the two-step

residual based methodology developed by Engle and Granger (1987) the Jo-

hansen procedure allows to test for more than just one cointegration vector

in a multivariate setting. Therefore, we transform the VAR models in levels

into representations in first differences of the following general form:

(2.2) ∆zt = αβ′(zt−1) +

ρ−1∑

i=1

Γi∆zt−1 + ψDt + ǫt.

If zt is cointegrated of order (1,1) with r cointegrating vectors, there exist

n x r matrices α and β of rank r such that
∏
(1)=-αβ′. The columns of β
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span the cointegrating space and the elements of α are the corresponding

adjustment coefficients with ρ indicating the lag length of the model.

To test the number of the cointegration relationships in the considered model

we perform the Trace test and the Maximum-Eigenvalue test using the

small-sample correction as suggested by Reimers (1992). Table 2.5 contains

the results of the Johansen cointegration procedure including the long-run

relationship which can be interpreted as a structural export demand function.

2.5 Empirical Results

The objective of the vector error correction analysis is to identify the

statistically significant determinants of Germany’s export demand. We begin

with the traditional export demand model (Traditional Model) consisting of

two explanatory variables, Demand and REER. Subsequently, we extend

the Traditional Model in order to analyze the relevance of additional,

potential determinants (Extended Model).

According to the results of the Trace test and the Maximum-Eigenvalue test

there exists one cointegration vector in both model specifications. Given the

weak exogeneity of the determinants this outcome allows us to analyze the

models in a single equation error correction setup. Compared to a multivari-

ate system of equations, the analysis of a single equation model is usually

less efficient, because useful information is being dropped. However, if the

explanatory variables for exports can be regarded as weakly exogenous, this

disadvantage disappears (Stephan, 2005). Besides, the long-run relationship

of a conditional single error correction model can be interpreted as a struc-

tural export function.
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Table 2.5: Reduced Rank Cointegration Relation

Traditional Model Extended Model

Test for cointegration

H0: rank Trace test Max test Trace test Max test
[Prob] [Prob] [Prob] [Prob]

0 63.54*** 45.62*** 124.73*** 61.78***
[0.00]*** [0.000]*** [0.00]*** [0.00]***

1 17.92 12.95 62.95 21.61
[0.10] [0.14] [ 0.16] [0.64]

2 4.97 4.97 41.34 20.53
[0.29] [0.29] [0.18] [0.31]

Test for weak exogeneity

LR statistics LR statistics
[Prob] [Prob]

αDemand = αREER = 0 0.08
[0.96]

αDemand = αREER = αR&D 5.36
=αEnergy = αFragmentation = 0 [0.25]

Reduced rank cointegration relations

β - Vector α - Vector β - Vector α - Vector
(SE) (SE) (SE) (SE)

Exports 1 -0.24*** 1 -0.22***
(0.03) (0.03)

REER 0.35*** 0.33***
(0.07) (0.09)

Demand -0.78*** -0.71***
(0.04) (0.05)

R&D -0.61
(0.70)

Energy -0.11***
(0.03)

Fragmentation 1.19***
(0.35)

Adj. R2 0.92 0.98
SE (0.06) (0.06)
LM(4) [0.66] [0.17]
JB [0.74] [0.60]

Note: *** (**) [*] denotes significance at a 1 percent significance level. Standard

errors are given in parentheses and p-values are given in brackets. A negative

reduced rank cointegration relation implies a positive relationship between exports

and the respective variable.



2.5 EMPIRICAL RESULTS 23

The reduced rank cointegration relations are given in Table 2.5 with the num-

bers in parentheses and brackets representing the standard errors (SE) and

the p-values [Prob], respectively. Table 2.5 also shows the adjusted R2 which

is higher for the Extended Model if compared with the Traditional Model.

This outcome indicates that our model explains some of the unexplained

residuals of the traditional export demand function. Further, the table shows

the results of the Breusch-Godfrey-LM test for autocorrelation (LM(4)),

and the normality test using the Jarque-Bera criterion (JB). The results

suggest that in both models the residuals are normally distributed at the

1 percent significance level and are not autocorrelated up to the fourth order.

The adjustment coefficient of the models suggests that over 90 percent of the

disequilibrium is corrected in four quarters, which is a common outcome when

analyzing export demand models (Danninger and Joutz, 2008). Further, the

traditional determinants are highly significant and have the expected signs in

both models. These results are also robust to changes in model specifications.

The price elasticity is around 0.35 percent, indicating that a 2.9 percent

real depreciation of the Euro will lead to a one percent increase in exports.

The demand elasticity is around 0.78 in the Traditional Model and 0.71 in

the Extended Model, respectively. Hence, given that everything else remains

unchanged, a one percent increase in global demand leads to an increase

in German exports of more than 70 percent. Furthermore, the estimation

results indicate that two out of three additional determinants are crucial in

explaining German exports.

The energy variable turns out to be highly significant. An increase in oil

prices by one percent leads to an increase in exports by 0.11 percent.
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This outcome can be interpreted as some evidence for the increasing

demand for alternative energy solutions and energy-efficient products. Since

Germany is the world market leader in these industries, the scarcity in natu-

ral energy resources and the high oil prices benefit the German export sector.

The estimation results further suggest that increased specialization by the

ongoing fragmentation of production processes benefits the German export

sector. In the long-run a one percent decline of the share of domestic value

added in total output increases German exports by more than one percent.

This reflects that German manufacturers optimize their value chain of

production in such a way as to optimally exploit the comparative advantages

of different locations.

While the energy variable and the fragmentation variable turned out to

be statistically significant, the quality variable seems to be statistically

insignificant in explaining German exports. Hence, we do not find support

for the hypothesis according to which Germany-specific quality aspects

are crucial in explaining German export performance. Even in the case

when the R&D variable enters the export demand equation in its lagged

representation because of the argument that contemporaneous effects of

quality variables are unlikely, the results do not change. One reason for this

outcome might be linked to the fact that R&D expenditure only entails

information about the input to innovation but not information about success-

ful research and, therefore, does not appropriately capture all quality aspects.
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2.6 Contributions of the Individual Determi-

nants

We now use the long-run coefficients of our Extended Model to assess the

quantitative contributions of the individual determinants. The advantage of

this procedure is that it combines the estimated elasticities with the actual

data and, therefore, allows to quantify the impact of the determinants to

the evolution of exports in any given period (Allard et al., 2005). Figure

2.2 presents the results of the respective contributions of the individual

determinants on a yearly basis. For the period 2000-2010, our Extended

Model predicts an annual average export growth rate of almost 6.1 percent,

while the actual growth rate was around 6.4 percent. This indicates that over

90 percent of the actual export growth can be explained by the determinants

we find to be statistically significant.

The demand variable explains more than 50 percent of export growth and is,

therefore, the main determinant of German merchandise exports. The large

contribution of the country-specific demand effect is consistent with previous

findings and confirms that German exporters are benefiting from growth

of their trading partners (Danninger and Joutz, 2008; Allard et al., 2005).

Likewise, German exporters experience a harsh relapse if global demand

decreases, as was the case during the world wide financial and economic

crisis. According to our estimation results 65 percent of the downturn in

exports in 2009 can be explained by the downturn in global demand.

The real effective exchange rate explains around 11 percent of export

growth. At first glance, the price effect seems to be very small given the

prolonged wage moderation during the period under consideration. However,
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one has to take into account that the influence of wage moderation on

international price competitiveness is probably muted by the large effective

nominal appreciation of the euro during the period 2003-2008. If one takes

this offsetting exchange rate adjustment into consideration, the pure price

effect turns out to be higher.

Figure 2.2: Dynamic Contribution of Determinants

The sizeable contribution of the oil price in explaining German export

growth is particularly interesting. Our model suggests that more than 20

percent of the annual export growth rate is explained by the oil price. At

first glance, this result might be counterintuitive, as rising energy prices are

usually attributed with higher production costs, especially in the manufac-

turing sector. However, if one takes into account the rising global demand for

energy-efficient technologies because of energy resources becoming scarce,
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the positive demand effect can overcompensate the negative supply effect in

those countries that have a comparative advantage in these products. Hence,

our results support the argument that with rising energy prices and natural

resources becoming scarce the demand for energy-efficient products and

alternative energy technologies increases. German manufacturers and the

export sector highly benefit from this effect. Further research is, however,

necessary to shed light on whether this effect becomes even more striking

for specific export sectors, i.e. the capital goods sector.

Interestingly the fragmentation effect plays a crucial role in explaining

German merchandise exports. According to our results it accounts on

average for about 13 percent of total export growth. Hence, the separation

of different production stages across the world is one of the key drivers of

German exports. Our findings support the view that the increasing import

content of exports overall benefits the German export sector.

The impact of the residuals in certain periods deserves special attention.

While we were able to improve the model fit by including additional de-

terminants to the traditional export demand model, unexplained influences

remain. Apart from data issues this reflects the existence of crucial factors,

such as non-price competitiveness or sectoral orientation of exports, which

are not captured in our estimations. Especially in the aftermath of the finan-

cial and economic crisis in 2009 and 2010 unexplained factors accounted for

a large portion of Germany’s export growth. This, however, might be due to

crisis-specific one-off effects, i.e. increasing financing costs for the manufac-

turing sector. In fact, Briconge et al. (2010) find that French exporters who

strongly depend on external financing were the most affected by the crisis.
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2.7 Robustness Tests

Shifts in the German economy, labor market reforms and the introduction

of a single currency could all have impacted the cointegration relationship

among the variables under consideration. In particular, these events could

have caused instability or structural breaks in the data generating process for

Germany’s exports. To analyze the robustness of our results we, therefore,

test the temporal stability of the estimated coefficients by means of a

rolling-window estimation.

Starting with an estimation window of 10 years, we constantly forward the

estimation window by one observation and drop (add) one observation at

the beginning (at the end) of the time series. We continue this process of

dropping and adding observations until we reach the end of the sample

period. Figure 2.3 and 2.4 show the results for the previously identified

significant determinants. In all cases the sign of the estimated coefficient

does not change in the respective period and the models pass the 1-step

Chow and N-down Chow tests at a 5 percent level. While the 1-step Chow

test takes the sequence of one period ahead prediction from the recursive

estimation into account, the N-down Chow test derives the test statistic

over the sample scaled by a 5 percent critical value and can be interpreted

as a forecast stability of test. The results of the 1-step Chow tests and

the N-down Chow test cannot reject the null hypothesis of no structural

break. Therefore, our results support the view that the estimated coefficients

are not subject to a specific period which reflects the robustness of our results.
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Figure 2.3: Rolling-Window Coefficients 1
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Note: This figure shows the rolling-window coefficients (dotted line) and the cor-

responding 95% confidence interval for an estimation window of 10 years.
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Figure 2.4: Rolling-Window Coefficients 2
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Note: This figure shows the rolling-window coefficients (dotted line) and the cor-

responding 95% confidence interval for an estimation window of 10 years.
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2.8 Conclusions

In this study different hypotheses are systematically examined for their

ability to explain German merchandise exports during the period 1991-2010.

The estimation results of the single equation error correction model indicate

that world demand, price competitiveness, energy prices and the fragmen-

tation of production process are the main factors explaining Germany’s

exports. By contrast, there is no conclusive evidence of exports being

determined by Germany’s R&D expenditure.

The long-term parameters of the identified determinants are used to quantify

their individual contributions to Germany’s export growth during the period

2000-2010. The results suggest that world demand is the main driver of

exports explaining almost 50 percent of the increase. Price competitiveness

plays a comparatively smaller role in explaining export growth. Even

though prolonged effort in containing costs through wage moderation was

significant, the effect is diluted by the nominal appreciation of the euro

during the period 2003-2008.

Germany’s export performance has also benefited from the ongoing frag-

mentation of production processes. Due to the fact that German companies

have optimized their value chain of production in such a way as to make use

of the comparative advantages of individual firms and locations, they were

able to increase their merchandise exports.

The results for the relationship between the oil price and exports are of

particular interest. At first glance, the positive relationship between exports

and energy prices might be counterintuitive, as rising oil prices are usually
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attributed with higher production costs, especially in the manufacturing sec-

tor. However, if one takes into account the rising global demand for energy-

efficient technologies because of energy resources becoming scarce, the pos-

itive demand effect can overcompensate the negative supply effect in those

countries that have a comparative advantage in these products. Since Ger-

many is leading in these industries, German manufacturers and the export

sector strongly benefit from this development.



Chapter 3

Do Current Account

Forecasters Herd? – Evidence

from the Euro Area and the G7

Countries

We use data from the Consensus Economics Forecast Poll to analyze how cur-

rent account forecasters form expectations. Our results suggest that forecasts

do not satisfy traditional unbiasedness and orthogonality criteria for forecast

rationality. In addition, we find anti-herding behavior among forecasters for

the euro area and G7 countries. We also show that the cross-sectional het-

erogeneity in anti-herding is associated with cross-sectional heterogeneity in

forecast accuracy. More specifically, we find some evidence indicating that

forecasters who tend to herd provide more accurate forecasts than their col-

leagues who follow an anti-herding strategy.1

1Parts of this chapter are published in a refereed journal: Frenkel M., Ruelke J-C. and
L. Zimmermann, 2012, Do Current Account Forecasters Herd? Evidence from the Euro
Area and the G7 Countries, Review of International Economics 20 (2), 221 – 236.
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3.1 Introduction

During the past decade, global external imbalances have received con-

siderable attention by both economists and politicians. The sizable US

current account deficit in particular has renewed academic discussions on

the possible risks to macroeconomic and financial stability stemming from

current account deficits and the ensuing build-up of international liabilities.

In this context, a number of theories have been advanced explaining the

interlinkages between global external imbalances and the financial and

economic crisis of 2008/2009. Caballero et al. (2008) argue that the large

capital flows from Asia to the US which were motivated by storing value in

relatively safe and liquid financial markets, significantly contributed to the

worsening of lending and regulatory standards which ultimately triggered

the crisis. Therefore, an assessment of global current account positions

appears to be very important.

Temporal current account imbalances both deficits and surpluses are

regarded as neither good nor bad but as a mere reflection of differences in

cyclical and structural factors between economies. However, unsustainable

and persistent current account imbalances, particularly in the form of

deficits, can eventually create the need for considerable economic adjust-

ment involving painful economic changes in many cases (Berger et al., 2008;

Chinn and Ito, 2008; Engler et al., 2009). Several studies of reversals of

current account deficits show that the adjustment process typically includes

a significant real depreciation of the domestic currency and a slowdown in

real GDP growth, private consumption, and investment (Milesi-Ferretti and

Razin, 1998; McKinnon, 2001; Freund, 2005; De Haan et al., 2008). Hence, it

is important for policymakers, financial market participants, and researchers



3.1 INTRODUCTION 35

alike to focus on the current account as a crucial macroeconomic variable.

Moreover, policymakers are better prepared for frictions resulting from

adjustment measures, when they can anticipate such necessary changes.

Market expectations – if accurate – can be early indicators of these changes

(Eijffinger and Goderis, 2007).

In this respect, especially forecasts of or expectations about current account

movements can provide valuable information for policymakers. To this

end, international organizations like the IMF and the OECD regularly

publish current account forecasts. However, Batchelor (2001) and Blix et al.

(2001) show that international organizations provide less accurate forecasts

compared to the private consensus forecast. This suggests that private sector

forecasts should be taken into account when assessing future current account

developments. A number of studies analyze the impact of private sector

forecasts on the financial market. For example, Nickel et al. (2009) show

that government bond yields respond to forecasts of country fundamentals.

Prati and Sbracia (2010) find that currency crises can be provoked by

changes in particular forecasts, such as current account forecasts. They show

that speculation in the foreign exchange market is linked to uncertainty

measured by the dispersion within the Consensus Economic Forecast Poll.

An interesting question is whether the dispersion of current account forecasts

solely reflects uncertainty about the countries fundamentals or whether the

heterogeneity among forecasters is due to strategic or irrational behavior.

Therefore, the aim of this study is to analyze whether current account

forecasts provide valuable information about future developments.

To the best of our knowledge, this study is the first to analyze private sector

current account forecasts. To this end, we use data from the Consensus
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Economics Forecast Poll to explore the characteristics of more than 65, 000

private sector forecasts of the current account for the euro area and G7

countries. In particular, we study the rationality, heterogeneity, and accuracy

of these forecasts. In addition to the test of traditional unbiasedness and

orthogonality criteria for forecast rationality, we also shed some light on

questions about herding behavior of forecasters.

The remainder of this chapter is organized as follows. In Section 3.2, we

describe in detail the data used in our empirical analysis. In Section 3.3, we

study the rationality of current account forecasts for the euro area and the

G7 countries. In Section 3.4, we explain a test for herding and anti-herding.

In Section 3.5, we examine whether it is possible to trace back the forecast

heterogeneity to any herding or anti-herding behavior of forecasters. In

addition, we shed some light on the implications of strategic behavior of

forecasters for forecast accuracy. In Section 3.6, we offer some concluding

remarks.

3.2 The Data

We analyze survey data for the euro area and the G7 countries compiled

by the Consensus Economics Forecast Poll on a monthly basis. In this

survey, professional forecasters are regularly asked to submit their forecasts

of several financial and macroeconomic variables, including GDP growth,

private consumption, investment and the current account balance. Our

data cover forecasts for the G7 countries for the period October 1989 to

December 2009 and forecasts for the euro area for the period December 2002

through December 2009. The forecasters participating in the survey work
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with institutions such as investment banks, large international corporations,

economic research institutes, and universities in the euro area or a G7

country. The number of forecasters of a particular country varies between

37 (Canada) and 68 (UK).

In comparison with other survey data, the data of Consensus Economics

Forecast Poll have the advantage that the participants forecast the level

of macroeconomic variables and not just the direction of the annual year-

on-year change. Another interesting feature of the Consensus Economics

data is that not only the individual forecasts are published, but also the

corresponding name of the forecasting institution. Thus, an evaluation of the

accuracy of a particular institution’s forecast is relatively easy to conduct so

that participating in the survey can affect the reputation of the institution

with respect to its forecasting activities. Finally, the Consensus Economics

survey data contain forecasts for different forecast horizons, that is, for the

current year and the next year. We can, thus, analyze short-term forecasts

and medium-term forecasts.

Table 3.1 provides summary statistics of the monthly survey data and the

actual values. Over the sample period, the forecasters expected on average a

current account surplus of about e 30 billion for Germany which is close to

the actual average value of about e 34 billion. This also applies to a number

of other countries in the sample. For Japan, for instance, the expected current

account surplus was close toU 13 trillion while the actual value was somewhat

aboveU 12 trillion. However, this does not necessarily mean that the forecasts

were accurate or rational.
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In order to examine the time-series dimension and the cross-sectional

dimension of the survey data, Figures 3.1 and 3.2 plot time series of (i)

the cross-sectional mean values of the short-term current account forecasts

(dashed lines), (ii) the actual current account balance (solid lines), and,

(iii) the cross-sectional heterogeneity of forecasts as measured by the cross-

sectional range of forecasts (shaded areas). The vertical distance between

the dashed line and the solid line can be interpreted as the cross-sectional

forecast error.

These cross-sectional mean values move in tandem with the respective actual

values, at least as far as end-of-year values are concerned. These results are

intuitive because forecast accuracy should increase as the forecast horizon

decreases. Another important information is that the cross-sectional hetero-

geneity of forecasts is substantial, especially during and in the aftermath of

the financial crisis in 2008/2009. For instance, in April 2009, the forecasts of

the US current account deficit for 2009 range between $ 250 billion and $ 625

billion indicating a substantial degree of uncertainty among the forecasters.

In this respect, forecasts of the current account resemble forecasts of, for

example, exchange rates.2 To the best of our knowledge, the cross-sectional

heterogeneity of the current account has not yet been documented in the

literature. Given this heterogeneity, the following sections study in more

detail individual forecasts of the current account.

2Cross-sectional heterogeneity of forecasts of exchange rates has been widely docu-
mented in the recent literature (see, e.g., Benassy-Quere et al. 2003).
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Figure 3.1: Expected and Actual Current Account Balance 1
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60

40

20

0

-20

-40

-60

89 91 93 95 97 99 01 03 05 07 09

France
50

30

40

10

20

-10

0

-30

-20

-50

-40

-70

-60

89 91 93 95 97 99 01 03 05 07 0989 91 93 95 97 99 01 03 05 07 09

Germany
200

150

100

50

0

-50

-100

89 91 93 95 97 99 01 03 05 07 09

Italy
60

40

20

0

40

-20

-60

-40

-80

60

89 91 93 95 97 99 01 03 05 07 09

700700

02 03 04 05 06 07 08 0902 03 04 05 06 07 08 09

forecast range
consensus forecast, Et[CAt+k]

actual current account balance, (CAt+k)

Note: This figure shows the cross-sectional mean of the short-term current account

forecasts (dashed line), the actual current account balance (solid line), and the

forecast range (shaded area). The vertical distance between the expected and the

actual current account reflects the forecast error. Actual current account balances

are taken form the International Monetary Fund database.
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Figure 3.2: Expected and Actual Current Account Balance 2
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forecast range (shaded area). The vertical distance between the expected and the

actual current account reflects the forecast error. Actual current account balances

are taken form the International Monetary Fund database.
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3.3 Rationality of Heterogeneous Forecasts

Building on earlier research by Ito (1990), MacDonald and Marsh (1996),

and Elliott and Ito (1999), we use two widely applied criteria to study ratio-

nality of heterogeneous forecasts: the criterion of unbiasedness of forecasts

and the criterion of orthogonality of forecasts. In order to explore whether

heterogeneous forecasts represent unbiased predictors of the future current

account balance, we use the following regression model:

(3.1) CAt+k = α + βEi,t[CAt+k] + ǫi,t+k,

where CAt+k
3 denotes the actual current account balance in period t+k and

Ei,t[CAt+k] denotes the current account forecast for period t + k made by

forecaster i in period t. In addition, ǫi,t+k denotes an error term. Forecasts

are unbiased if α = 0 and β = 1. If forecasts satisfy the unbiasedness

criterion, forecasts are not necessarily accurate, but forecast errors do not

show any systematic pattern.

The estimation results for each individual country, the euro area, and the

pooled G7 countries are summarized in Table 3.2. They indicate that the

constant term α is not significantly different from zero only in the cases of

Canada, Germany (short-term) and Canada, France, Japan (medium term).

In all the other cases, it is either significantly positive (Germany for the

medium-term, France, Japan, the US and G7 for the short-term) or signifi-

cantly negative (Italy, UK, euro area, the US, and G7 for the medium-term,

Italy, UK, and the euro area for the short-term).

3The index k denotes the forecast horizon expressed in months (with k = 12, 11, ..., 1
for short-term forecasts, and k = 24, 23, .., 13 for medium-term forecasts).
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The slope coefficient β is significantly different from unity in all cases and for

both forecast horizons, except for Germany for the medium-term. Provided

that all β coefficients are positive, the results indicate that forecasters

correctly forecast whether the current account balance shows a surplus or a

deficit. For short-term forecasts, the slope coefficient for almost all countries

is significantly closer to unity than the slope coefficient that is estimated for

medium-term forecasts, reflecting that the forecast accuracy is higher with

respect to the current year than the next year. Given that the constant term

α is significantly different from zero and the slope coefficient β is different

from unity in nearly all cases, the hypothesis of unbiasedness of forecasts

has to be rejected.4

The orthogonality criterion concerns the question whether heterogeneous

forecast errors are uncorrelated with information available to forecasters at

the time they form their expectations. In order to assess the individual infor-

mation set of forecasters, we use the institutions’ forecasts of other macroeco-

nomic variables. This research strategy is applicable because the Consensus

Economics Forecast Poll publishes the current account forecasts along with

several forecasts of other macroeconomic variables, such as the GDP growth

rate, the growth rate of private consumption and the growth rate of invest-

ment. Because modern economic theory views current account imbalances as

an outcome of intertemporal consumption, and investment choices, our re-

search strategy formalizes the idea that GDP growth, private consumption,

and investment are major determinants of the current account (Sachs, 1981;

Obstfeld and Rogoff, 1994; Freund, 2005). Then, orthogonality implies that

4Violation of the traditional criteria does not necessarily imply that forecasts are ir-
rational, but could indicate, for example, that forecasters do not have a quadratic loss
function. Laster et al. (1999) lay out a model of forecaster anti-herding in which forecast-
ers do not have a traditional quadratic loss function.
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current account forecasts should be tightly linked to contemporaneous fore-

casts of these macroeconomic variables. By the same token this means that

the forecast error and contemporaneous forecasts of these macroeconomic

variables should be uncorrelated. Accordingly, we estimate the following re-

gression model for the forecast error:

(3.2) CAt+k−Ei,t[CAt+k] = α+βEi,t[GDPt+k]+γEi,t[Ct+k]+δEi,t[It+k]+ ǫi,t+k,

where Ei,t[GDPt+k] denotes the expected GDP growth for period t + k

made by forecaster i in period t. Accordingly Ei,t[Ct+k] and Ei,t[It+k] rep-

resent the expected private consumption and investment growth rates, re-

spectively. The orthogonality criterion is satisfied if the parameter restriction

α = β = γ = δ = 0 cannot be rejected. Tables 3.3 and 3.4 summarize the

estimation results. Although the scaling in equation (2) differs between the

variables, the interpretation is straight forward: For instance, the value of the

coefficient δ of 2.0 (0.11) for the United States (Japan) reflects that the actual

current account is higher than expected by $ 2.0 billion (U0.11 trillion) if a

forecaster expects a one percent increase in real domestic investment. Hence,

the forecast error is correlated with the information set of the forecasters. In-

deed, for nearly all countries and time horizons, the orthogonality condition

can be rejected. This also applies when we pool all G7 countries and express

the current account forecasts as ratios of actual GDP. The latter is useful,

since the current account forecasts are denominated in different currencies.
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The coefficient γ of about −.48 implies that if the forecasters expect the

real growth rate to increase by one percentage point, the expected current

account in terms of GDP ratio is lower by .48 percentage points than

the actual ratio. The orthogonality restriction can also be rejected for

the pooled G7 countries. Only for the UK and France (short-term), the

orthogonality condition cannot be rejected. Interestingly, the relatively low

fit of equation (2) indicates that the orthogonality restriction imposes a

too strong restriction on the rationality of the current account forecasts.

However, the relatively low fit also indicates that other factors, might

influence the forecast error. For instance, Pierdzioch et al. (2010) show that

the forecast error in the housing market is correlated with boom and bust

cycles.

In sum, our results indicate that current account forecasts do not satisfy

traditional criteria for unbiasedness and orthogonality. Since the forecast

horizon decreases over the course of the year, the forecast error might be

serial correlated. To check for robustness, we use forecasts published only

in a specific month, which eliminates the serial correlation problem. The

results of a specific-month analysis for the unbiasedness criterion are not

qualitatively different and are presented in Tables 3.5 and 3.6. Except for

Germany (January forecasts) we can reject that current account forecasts

are rational. The results of a specific-month analysis for the orthogonality

criterion also indicate that the decreasing forecast horizon does not change

the results qualitatively and are available upon request.
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Thus, our estimation results suggest that the hypothesis of rationality of

forecasts can be rejected when traditional rationality criteria are applied.

An explanation for the biasedness of current account forecasts can be that

forecasters tend to herd or anti-herd. This could mean that they do not have

the incentive to publish an accurate forecast but rather announce strategic

forecasts. The next section investigates whether current account forecasters

follow such behavior.

3.4 A Test for Herding and Anti-Herding

The fact that the number of analysts participating in the Consensus Eco-

nomics Forecast Poll is quite large raises the question whether an individual

forecaster is influenced by the forecasts of others, i.e., whether there is any

herding or anti-herding behavior among them.5 Bernhardt et al. (2006)

suggest an empirical test for herding or anti-herding that can be applied

to our question as well. This involves studying the relationship between

individual forecasts, the mean of the cross-sectional forecasts, and the actual

current account. The test is based on the following considerations. With new

information arriving, every forecaster combines all available information in

order to update his forecast and to form a posterior distribution over current

account balances. The mean of this distribution is the forecaster’s best

estimate of the current account and represents his unbiased forecast. Herding

occurs when forecasters, being aware of the consensus forecast, place their

forecast closer to the consensus than they would have done otherwise. In this

5Our analysis concerns the cross-sectional herding or anti-herding of forecasters. In
the empirical literature, researchers use the term “herding” to characterize the time-series
properties of forecasts (Lakonishok et al., 1992). Our usage of the term herding, thus,
should not be confused with the terminology used by other researchers who utilize the
term herding to describe, for example, destabilizing trend-extrapolative forecasts in a
time series context.
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case, forecasters bias a forecast away from their best estimate and towards

the consensus forecast. Likewise, anti-herding occurs when forecasters bias

their forecasts further away from the consensus than they would have done

otherwise. Our finding of significant cross-sectional heterogeneity of forecasts

in sections 3.2 and 3.3 could suggest that anti-herding is particularly preva-

lent among analysts participating in the Consensus Economics Forecast Poll.

If an analyst issues his best estimate of the current account as his forecast,

he submits an unbiased forecast. In this case, he is not influenced by the

consensus forecast of the participating analysts. We use the previous-month

mean forecast as the consensus forecast, because the current-month mean

forecast is not available to the forecasters.6 If an analyst does not herd or

anti-herd and, hence, issues an unbiased forecast, i.e., his best estimate,

the probability that his forecast Ei,t[CAt+k] exceeds (falls short of) the

actual current account, CAt+k, is equal to 0.5, both unconditionally, and

conditional on anything in the information set available to the forecaster,

including the average forecast of all individual forecasters of the previous

month, Ēt−1[CAt+k].

On this basis, the test for the herding or anti-herding behavior of forecasts, as

proposed by Bernhardt et al. (2006), can be applied as follows: Under the null

hypothesis of no herding and no anti-herding, the conditional probability, P ,

that a forecast of the current account overshoots (undershoots) the actual

current account is 0.5, regardless of the consensus forecast. Accordingly, the

6To identify herding for, e.g., the short-term January forecasts with the forecast horizon
being twelve months, we use the consensus of the medium-term forecast of December which
has a forecast horizon of thirteen months. Hence, we combine short-term and medium-
term forecasts in this case. However, we drop the medium-term January forecasts from
the analysis, as a reference value is not available to us.



3.4 A TEST FOR HERDING AND ANTI-HERDING 53

conditional probability of overshooting the actual current account, given that

the forecast is higher than the consensus forecast, is

(3.3) P (CAt+k < Ei,t[CAt+k] |Ei,t[CAt+k] > Ēt−1[CAt+k], CAt+k 6= Ei,t[CAt+k]) = 0.5.

Likewise the conditional probability of undershooting the actual current ac-

count, given that the forecast is smaller than the consensus forecast, is

(3.4) P (CAt+k > Ei,t[CAt+k] |Ei,t[CAt+k] < Ēt−1[CAt+k], CAt+k 6= Ei,t[CAt+k]) = 0.5.

The two conditional probabilities, thus, average 0.5. This is not the case under

the alternative hypothesis of herding or anti-herding. If a forecaster herds

and, thus, biases his forecast towards the consensus forecast, the forecast will

be located between the unbiased private forecast and the consensus forecast.

In the case that the forecast exceeds the consensus forecast, the conditional

probability of overshooting the actual current account is smaller than 0.5.

Similarly, if the forecast falls short of the consensus forecast, the conditional

probability of undershooting is also smaller than 0.5. This means that

(3.5) P (CAt+k < Ei,t[CAt+k] |Ei,t[CAt+k] > Ēt−1[CAt+k], CAt+k 6= Ei,t[CAt+k]) < 0.5

and

(3.6) P (CAt+k > Ei,t[CAt+k] |Ei,t[CAt+k] < Ēt−1[CAt+k], CAt+k 6= Ei,t[CAt+k]) < 0.5.

If forecasters herd the average of the two conditional probabilities is smaller

than 0.5. If forecasters anti-herd, in contrast, the average of the two condi-

tional probabilities is larger than 0.5.
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In this case the forecast overshoots the unbiased private forecast of the cur-

rent account in the direction away from the consensus forecast. This means

that

(3.7) P (CAt+k < Ei,t[CAt+k] |Ei,t[CAt+k] > Ēt−1[CAt+k], CAt+k 6= Ei,t[CAt+k]) > 0.5

and

(3.8) P (CAt+k > Ei,t[CAt+k] |Ei,t[CAt+k] < Ēt−1[CAt+k], CAt+k 6= Ei,t[CAt+k]) > 0.5.

The test statistic, S, is defined as the average of the sample estimates of the

conditional probabilities used in Equations (5)− (8). Bernhardt et al. (2006)

show that the test statistic, S, has an asymptotic normal distribution and

is robust to various problems arising in the case of, e.g. correlated forecast

errors, market-wide shocks, and optimism or pessimism among forecasters.

It is this averaging that makes the test robust under the null hypothesis.

For example, “bubble-like” swings in the current account in 2008/2009 may

give rise to a preponderance of positive unexpected market-wide shocks

to the current account. Such shocks raise (lower) the probability that the

subsequently realized current account exceeds (falls short of) forecasts,

given any conditioning information, but leave the average of the conditional

probabilities unaffected under the null hypothesis. Market-wide shocks and

the resulting positive cross-correlation of forecast errors do not bias the

mean of the S statistic but only reduce its variance below the one obtained

in the case of zero cross-correlation of forecast errors. In other words, the

test statistic S is conservative, because positive unexpected shocks make it

more difficult to reject the null hypothesis of unbiasedness when we should

do so (Type II error).

Finally, it is relevant for our analysis to note that outliers and large disrup-

tive events like the impact of the financial crisis 2008/2009 on the current
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account should have a minor effect on the conditional probabilities (i.e.,

empirical frequencies of events). The test statistic, S, is robust to such events.

3.5 Herding and Forecast Accuracy

Table 3.7 summarizes the results of the herding test for the short-term and

medium-term. For all countries, we find strong evidence of an anti-herding

behavior of current account forecasters. For instance, for the US (short-term),

we estimate a test statistic of S = 0.66. With the standard deviation of 0.007,

the test statistic significantly exceeds its unbiased forecast value of 0.5. Since

any year is surveyed in a total of 24 poll, i.e. in 12 short-term forecasts and 12

medium-term forecasts, we combine short-term and medium-term forecasts,

which increases the number of forecasts from 12 to 24 for every year. The

results of the herding test reported in Table 3.7 indicate that the test statistic

again significantly exceeds its unbiased forecast value of 0.5.To check for

robustness, we again use forecasts published only in a specific month, which

eliminates the serial correlation problem. The results of a specific-month

analysis for the unbiasedness criterion are not qualitatively different and are

presented in Tables 3.8 and 3.9.
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Due to substantial fluctuations in the current account caused by the financial

and economic turmoil of 2008/2009, we also analyze the temporal stability

of our results by means of rolling-window estimates of the test statistic,

S. The results, which are given in Figures 3.3 and 3.4, are based on a

window lengths of four years and indicate that the time-varying test statistic

always significantly exceeds its unbiased forecast value of 0.5. Hence, the

anti-herding behavior of current account forecasts is not associated with a

special period but is rather a phenomenon over the whole sample period.

This supports the robustness of our results.

Our empirical results imply that forecasts tend to be biased and that most of

the forecasts display anti-herd behavior. These two empirical results lead to

the question of whether there is a systematic link between forecast accuracy

and anti-herding of forecasters. In order to analyze this question, we proceed

in two steps. First, we calculate the forecaster-specific Root Mean Squared

Error (RMSEi) as a measure of forecast accuracy for each forecaster over all

forecasting periods covered by the Consensus Economics Forecast Poll data.

Second, we compute the forecaster-specific herding coefficients (Si). Subse-

quently, we run the following regression in order to assess the significance of

this correlation in more detail:

(3.9) RMSEi = α + βSi + ǫi

Table 3.10 reports the estimation results. For most cases, there is a sta-

tistically significant positive correlation between anti-herding and forecast

accuracy.
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Figure 3.3: Time-Varying S Statistic (Short Term Forecasts) 1
Canada
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Note: This figure shows the time varying S statistic (St). The test statistic, S,

is defined as the average of the sample estimates of the conditional probabilities

given in Equations (5) - (8). If forecasters do not herd or anti-herd (null

hypothesis), the test statistic assumes the value S = 0.5. If forecasters herd, the

test statistic assumes a value S < 0.5. If forecasters anti-herd, the test statistic

assumes value a S > 0.5. The shaded area reflects the 99 % confidence interval.
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Figure 3.4: Time-Varying S Statistic (Short Term Forecasts) 2
Japan
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Note: This figure shows the time varying S statistic (St). The test statistic, S,

is defined as the average of the sample estimates of the conditional probabilities
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Our results support the view that forecasters who tend to herd have higher

forecast accuracy than their colleagues who deliberately place their forecasts

farther away from the consensus.7 For instance, the slope value for the short-

term forecasts of about 137 in the case of Japan means that if the individual

herding coefficient is smaller by about 0.01, the forecast is on average closer

to the actual value by about U 1.37 trillion.

3.6 Conclusions

In this study, we use monthly data from the Consensus Economics Forecast

Poll for the euro area and the G7 countries to analyze the properties of

current account forecasts. Given the significant cross-sectional heterogeneity

of forecasts, our analysis of more than 65, 000 individual forecasts provides

interesting results on how forecasters arrive at their forecasts.

Our main results can be summarized as follows: First, current account

forecasts do not satisfy traditional unbiasedness and orthogonality criteria

for forecast rationality. Second, anti-herding behavior can be observed

among forecasters. This result is robust with respect to different time

horizons and countries examined. Third, the cross-sectional heterogeneity

of forecasts with regard to anti-herding is associated with cross-sectional

heterogeneity in forecast accuracy.

Our results do not only provide insight into how forecasters form their

expectations, but can also be valuable for economic agents. Policymakers,

7The higher accuracy of forecasts of those who herd as compared to forecasts of those
who anti-herd does not imply that the former are more “successful” than the latter. Fore-
caster success, when viewed from the perspective of forecasters, depends on the forecaster’s
loss function and not necessarily on the forecast accuracy. Anti-herding, thus, can be a
rational strategy even if it leads to lower forecast accuracy, as some forecasters might
put more weight on publicity resulting from submitting more extreme forecasts than on
accuracy (Bernhardt et al. 1999; Laster et al. 1999).
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for instance, consider current account forecasts of the private sector in

their economic analyses, as these contain important information on the

market perception with respect to the external developments of a country.

In particular, foreign exchange market participants might base their trading

decisions on current account forecasts. However, our results demonstrate

that economic agents who use private sector forecasts should be aware of

the issues concerning rationality, heterogeneity, herding and accuracy of

current account forecasts. Whether international organizations, such as the

IMF and the OECD, also publish strategic forecasts provides an interesting

field for future research.



Chapter 4

Do Private Sector Forecasters

Chase After IMF or OECD

Forecasts?

We use data from the Consensus Economics forecast poll to explore the

strategic behavior of private sector forecasters with respect to forecasts pub-

lished by the IMF, and the OECD. In particular, we use forecasts of four key

macroeconomic variables for the G7 countries to analyze whether private sec-

tor forecasters herd towards the projections published by these international

organizations. Our empirical results show that an anti-herding strategy of

private sector forecasters is prevalent for G7 countries, i.e. they intention-

ally place their forecasts away from the forecasts published by the IMF and

the OECD. In addition, we find that the strategic behavior of private sector

forecasters with respect to the forecasts of international organizations lasts

roughly three months.1

1Parts of this chapter are resubmitted to a refereed journal: Frenkel M., Ruelke J-C.
and L. Zimmermann, 2012, Do Private Sector Forecasters Chase After IMF or OECD
Forecasts?, Journal of Macroeconomics.

65



66 CHAPTER 4. DO PRIVATE SECTOR FORECASTERS CHASE?

4.1 Introduction

Over the past ten years, private sector forecasts have received considerable

attention from policymakers, financial market participants, and researchers

alike. While policymakers and financial market participants use the forecasts

to decide on the future course of action (Gorter et al., 2010), researchers

assess the performance of the forecasts by analyzing their accuracy, rational-

ity, and efficiency (Ito, 1990; Elliott and Ito, 1999). The properties of private

sector forecasts and forecasts published by international organizations have

extensively been analyzed (Loungani, 2001; Batchelor, 2001, 2007; Blix et

al., 2001, Dovern and Weisser, 2011; Artis, 1988, 1997; Kreinin, 2000; Glück

et al., 2000; Glück and Schleicher, 2005; Ashiya, 2006). However, there is

a lack in literature analyzing the interlinkages between individual private

sector forecasts and forecasts published by international organizations, such

as the IMF and the OECD. In this study we contribute to closing this

research gap by exploring whether private sector forecasters are influenced

by forecasts of the IMF and the OECD.

An evaluation of the private sectors’ perception of international organi-

zations is highly relevant because forecasts of international organizations

are the only quantitative measure reflecting their view of the expected

development of any economy. Since private sector forecasters use new

information to update their forecasts, they might interpret the projections

of international organizations as a signal and incorporate them into their

forecasts (Isiklar et al., 2006). This is a reasonable argument as the reports

in which the forecasts are published receive considerable attention. In fact,

Fratzscher and Reynaud (2011) find that sovereign spreads of emerging

markets economies respond to the release of the IMF’s article IV report. In
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this study, we directly test whether the release of economic projections from

the IMF and the OECD transmits into private sector forecasts.

Such an analysis has important macroeconomic implications. If international

organizations can influence the private sector’s perception by their forecasts,

they can act as a stabilizer when communicating sound forecasts. This raises

the question about the characteristics of these forecasts. Batchelor (2001)

shows that IMF and OECD provide strategic forecasts. Aldenhoff (2007)

reports that the IMF projections for developing countries are strongly biased

towards optimism. He concludes that the significant relationship between

forecast errors and IMF net credit flows to a region supports the hypothesis

that the IMF staff tries to legitimize its lending activities with overly opti-

mistic forecasts. This is supported by Dreher et al. (2008) documenting a

systematic political bias in the IMF’s growth and inflation forecasts. Hence,

it is highly relevant to analyze whether the IMF and the OECD can actually

influence and convince the private sector of their macroeconomic projections.

To this end, we use data from the Consensus Economics forecast poll, the

IMF, and the OECD to explore the strategic behavior of private sector

forecasters with respect to forecasts published by international organiza-

tions. In particular, we use forecasts of four key macroeconomic variables for

the G7 economies to analyze whether a herding behavior of private sector

forecasters towards forecasts published by the IMF or the OECD is prevalent.

The remainder of this chapter is organized as follows. In Section 4.2,

we describe the data we use for our empirical analysis. In Section 4.3,

we introduce and apply a test for herding and anti-herding to examine

whether private sector forecasters publish their forecasts irrespectively of the
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forecasts published by the IMF and the OECD. In Section 4.4, we present

our empirical results. Section 4.5 investigates whether IMF and OECD

forecasts become stale over time. In Section 4.6, we summarize our findings

and offer some concluding remarks.

4.2 The Data

To analyze whether forecasts provided by international organizations

affect private sector forecasters, we use more than 60, 000 forecasts for the

G7 countries published in the Consensus Economics forecast poll. Since

October 1989, Consensus Economics have asked private sector forecasters

to submit their forecasts of several financial and macroeconomic variables

on a monthly basis. The forecasters participating in this poll work with

institutions such as investment banks, large international corporations,

economic research institutes, and universities. The number of forecasters of

a particular country varies in our sample between 37 (Canada) and 68 (UK).

To cover an extensive database, we focus on the G7 countries and four key

macroeconomic variables, namely the real growth rate, the inflation rate, the

fiscal balance, and the current account balance. These are, at the same time,

central variables of the four economic sectors that are typically discussed in

a report (e.g., of the IMF) on macroeconomic developments of a country, i.e.,

the real sector, the monetary sector, the fiscal sector, and the external sector.

In comparison with other survey data, the Consensus Economics forecast

poll has the advantage that the name of the forecasting institution is

published along with the individual forecasts. Thus, an evaluation of

the accuracy of a particular institution’s forecast is relatively easy to
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conduct, which may impinge back on the reputation of the institution

with respect to its forecasting activities (Keane and Runkle, 1990). This

should increase the incentive for an institution to submit its best forecast.

Another interesting feature of the Consensus Economics survey data is

that it contains forecasts for different forecast horizons, that is, for the

current year and the next year. Consensus Economics publishes the survey

during the second week of the month. In addition to the individual private

sector forecasts, Consensus Economics also publishes the most recent fore-

casts of the IMF and the OECD in its survey. This allows to easily identify

and monitor the difference between these and the private sector’s projections.

Further, we use forecasts provided by the IMF and the OECD. Both

international organizations have a large staff of economists who publish

economic forecasts twice a year. The IMF forecasts appear in the World

Economic Outlook which is regularly published in spring and fall and the

OECD forecasts are reported in the Economic Outlook which is published

in summer and winter. Both publications entail forecasts of exactly the

same forecast horizon, namely for the current year and the next year. They

cover the same major economic variables as provided by the private sector

forecasters, including the growth rate, the inflation rate, the fiscal balance,

and the current account balance. While the first two variables are measured

as annual growth rates, the latter two variables are expressed in billions of

national currency.

Provided that the private sector forecasts are published on a monthly basis

and the organizational forecasts are published biannually, we only use the

individual private sector forecasts which are published subsequently to

the releases of the World Economic Outlook and the Economic Outlook,
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dropping the rest of the private sector forecasts. Hence, both types of

forecasts differ only in the timing of the forecast but basically not in the

information set available to the forecasters. The forecasts of the international

organizations are released roughly two weeks prior to the forecasts of the

private sector.

In the case of the IMF forecasts, our sample period for the growth rate, the

rate of consumer price inflation, and the current account balance starts in

1989. For the fiscal balance, our sample period starts in 2003. In the case

of the OECD forecasts, our sample period starts in 1991 for the growth

rate and current account balance. For the fiscal balance the sample period

starts in 1999 and for the rate of consumer price inflation in 2002. In all

cases our sample period ends in 2010. In order to examine the time-series

dimension and the cross-sectional dimension of our data set, Figures 4.1

and 4.2 plot, for selected countries,2 the time series of (i) the cross-sectional

heterogeneity of private sector forecasts for the current year as measured

by the cross-sectional range forecasts (shaded areas), (ii) the current year

forecast of the IMF (triangles) and the OECD (circles), and, (iii) the actual

value (solid lines) taken from the national statistical offices.

2In principle we can plot for each country under consideration four diagrams as shown
in Figures 4.1 and 4.2. For the purpose of brevity, we limit the presentation to just a few
and make the remaining figures available upon request.
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Figure 4.1: Forecasts by International Organizations and Individuals for Se-
lected Variables 1
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Note: This figure shows the cross-sectional current-year forecast range of the Con-

sensus Economics forecasts (shaded area), current-year forecasts of the IMF (tri-

angles), current-year forecasts of the OECD (circles), and the actual values (solid

line). The actual values are taken from the respective national statistical offices.
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Figure 4.2: Forecasts by International Organizations and Individuals for Se-
lected Variables 2
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Note: This figure shows the cross-sectional current-year forecast range of the Con-

sensus Economics forecasts (shaded area), current-year forecasts of the IMF (tri-

angles), current-year forecasts of the OECD (circles), and the actual values (solid

line). The actual values are taken from the respective national statistical offices.
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Interestingly, in almost all cases the organizational forecasts are inside the

range of the private sector forecasts. However, the dispersion of individual

private sector forecasts seems to be substantial, especially during the

financial crisis in 2008-2009. For instance, in April 2009 the current year

forecasts of UK’s growth rate ranged between −1.8 and −4.5 indicating a

substantial degree of uncertainty among the forecasters. The same applies

to the current year forecasts of the US current account balance in April

2009 which ranged between $ −257 billions and $ −625 billions. In this

respect, these forecasts resemble forecasts of, for example, exchange rates.3

To the best of our knowledge, the heterogeneity of these key macroeconomic

variables has not yet been documented in the literature. Given the substan-

tial cross-sectional heterogeneity of private sector forecasts, the following

sections examine in more detail whether herding or anti-herding behavior of

individual forecasters with respect to forecasts published by the IMF or the

OECD can explain this heterogeneity.

4.3 A Test for Herding and Anti-Herding

The large sample of private sector forecasters participating in the Consensus

Economics forecast poll raises the question whether an individual forecaster

is influenced by the forecasts published by the IMF or the OECD.4 Bernhardt

et al. (2006) suggest an empirical test for herding and anti-herding that can

3Cross-sectional heterogeneity of forecasts of exchange rates has been widely docu-
mented in the recent literature (see, e.g. Benassy-Quere et al., 2003).

4Our analysis concerns the cross-sectional herding or anti-herding of forecasters. In
empirical literature, researchers have used the term “herding” to characterize the time-
series properties of forecasts (Lakonishok et al., 1992). Our use of the term herding, thus,
should not be confused with the terminology used by other researchers who have used
the term herding to describe, for example, destabilizing trend-extrapolative forecasts in a
time-series contexts.
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be applied to this question. It involves studying the relationship between

individual forecasts, the forecasts published by international organizations,

and the actual values.

With new information arriving, every forecaster combines all available

information to update and form a posterior distribution over the future

actual value. The mean of this distribution is the forecaster’s best estimate

and represents his unbiased forecast. Herding occurs, when forecasters,

being aware of the IMF (OECD) forecast, place their forecast closer to the

IMF (OECD) forecast than they would have done otherwise. In this case,

forecasters bias their forecast away from their best estimate towards the

forecasts published by international organization. Likewise, anti-herding

occurs when forecasters bias their forecasts further away from the IMF

(OECD) forecast than they would have done otherwise.

If a private sector forecaster issues his best estimate, he submits an unbiased

forecast. In this case, he is not influenced by the forecasts published by

the IMF or the OECD. Since the IMF (OECD) releases its forecasts in

spring and fall (summer and winter), we use, as the relevant comparison,

the private sector forecasts compiled directly after the releases of the World

Economic Outlook (Economic Outlook). This guarantees that the forecasts

published by the international organization were already available to private

sector forecasters and, at the same time, were not outdated.

If a private sector forecaster i does not herd and, hence, issues at time t

an unbiased forecast (i.e., his best estimate) of a variable v for the period

t + k, the probability that his forecast Ei,t[vt+k] exceeds (falls short of) the

actual value, vt+k, is equal to 0.5, both unconditional, and conditional on
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anything in the information set available to the forecaster, including the

organizational forecast EOrg
t [vt+k].

Against this background, a herding or anti-herding behavior of forecasts, as

proposed by Bernhardt et al. (2006), can be developed as follows: Under the

null hypothesis of no herding and no anti-herding, the conditional probability,

P , that a forecast of a specific economic variable overshoots (undershoots) the

realized value is 0.5, regardless of the forecasts published by the IMF or the

OECD respectively. Accordingly, the conditional probability of overshooting

the realized value given that the forecast is higher than the IMF or the OECD

forecast is

(4.1) P (vt+k < Ei,t[vt+k] |Ei,t[vt+k] > E
Org
t [vt+k], vt+k 6= Ei,t[vt+k]) = 0.5.

Likewise the conditional probability of undershooting the realized value given

that the forecast is smaller than the organizational forecast is

(4.2) P (vt+k > Ei,t[vt+k] |Ei,t[vt+k] < E
Org
t [vt+k], vt+k 6= Ei,t[vt+k]) = 0.5.

The two conditional probabilities, thus, also average 0.5. This is not the case

under the alternative hypothesis of herding or anti-herding. If a forecaster

herds, biasing the forecast towards the organizational forecast, the forecast

will be located between the unbiased private forecast and the forecast of

the respective international organization. As a consequence, if the forecast

exceeds the IMF or the OECD forecast, the conditional probability of over-

shooting the realized value is smaller than 0.5. Similarly, if the forecast falls

short of the IMF or the OECD forecast, the conditional probability of un-

dershooting is also smaller than 0.5. This means

(4.3) P (vt+k < Ei,t[vt+k] |Ei,t[vt+k] > E
Org
t [vt+k], vt+k 6= Ei,t[vt+k]) < 0.5.

(4.4) P (vt+k > Ei,t[vt+k] |Ei,t[vt+k] < E
Org
t [vt+k], vt+k 6= Ei,t[vt+k]) < 0.5.
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If forecasters herd, the average of the two conditional probabilities is smaller

than 0.5. If forecasters anti-herd, in contrast, the average of the two condi-

tional probabilities is larger than 0.5. In this case the forecast overshoots the

unbiased private forecast in the direction away from the forecast published

by the IMF or the OECD. This means

(4.5) P (vt+k < Ei,t[vt+k] |Ei,t[vt+k] > E
Org
t [vt+k], vt+k 6= Ei,t[vt+k]) > 0.5.

(4.6) P (vt+k > Ei,t[vt+k] |Ei,t[vt+k] < E
Org
t [vt+k], vt+k 6= Ei,t[vt+k]) > 0.5.

The test statistic S is defined as the average of the sample estimates of

the conditional probabilities used in Equations (4.3) − (4.6). Bernhardt

et al. (2006) show that the test statistic, S, has an asymptotic normal

distribution and is robust to various problems arising in the case of, e.g.

correlated forecast errors, market-wide shocks, and optimism or pessimism

among forecasters. It is the averaging that makes the test robust under the

null hypothesis. For example, ”bubble-like” swings in the economy like the

dot-com bubble of 2000 or the financial turbulence of 2008-2009 may give

rise to a preponderance of unexpected market-wide shocks. Such shocks

raise (lower) the probability that the subsequently actual value exceeds

(falls short of) forecasts, given any conditioning information, but leave the

average of the conditional probabilities unaffected under the null hypothesis.

Market-wide shocks and the resulting positive cross-correlation of forecast

errors do not bias the mean of the S statistic, but only increase its variance

below the one obtained in the case of zero cross-correlation of forecast

errors. In other words, the test statistic S is conservative because positive

unexpected shocks make it more difficult to reject the null hypothesis of

unbiasedness when we should do so (Type II error). Finally, it is relevant

for our analysis to note that outliers and large disruptive events like the

financial crisis 2008-2009 should have a minor effect on the conditional



4.4 EMPIRICAL RESULTS 77

probabilities (i.e., empirical frequencies of events). The test statistic S is

robust to such events.

4.4 Empirical Results

Tables 4.1 and 4.2 summarize the results of the (anti-) herding test for more

than 30, 000 current-year forecasts for the IMF panel (Panel A) and the

OECD panel (Panel B). Our results indicate that private sector forecasts

show an anti-herding behavior in 23 (18) out of 28 cases for the IMF (OECD)

as the S statistic significantly exceeds the value of 0.5 in most cases. Hence,

anti-herding is the predominant strategy and more pronounced for IMF

forecasts than for OECD forecasts. For the IMF, the overall coefficient for

the G7 is estimated as 0.60 indicating that the probability of undershooting

(overshooting) the actual value given that the private sector forecast falls

short of (exceeds) the IMF forecast is 60 percent. The estimated coefficient

of 0.57 for the OECD is lower but nevertheless indicates strong anti-herding

behavior of private sector forecasters.

Tables 4.1 and 4.2 (fifth row) show that an anti-herding strategy of private

sector forecasters is significantly predominant in each G7 country. It is inter-

esting to note that in case of France, Italy, and the US forecasters significantly

anti-herd from the IMF for all variables under consideration. Likewise, UK

forecasters strongly follow an anti-herding strategy with respect to OECD

forecasts.
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The results also indicate that forecasters in a particular country anti-herd

more from the IMF than the OECD. This is captured by the magnitude

of the S statistic which is significantly higher for the IMF than for the

OECD for any country except the UK. From a cross-country perspective,

Tables 4.1 and 4.2 (last column) show that an anti-herding behavior is

prevalent for all variables regardless of the international organization. With

the exception of the fiscal balance variable forecasters again anti-herd more

predominantly from the IMF than the OECD. Especially in the case of in-

flation, forecasters irrespectively of their origin, follow a strong anti-herding

behavior against the IMF. With respect to OECD forecasts it is interesting

to note that a herding behavior is prevalent in case of France (inflation) and

Germany (current account) as the coefficients are significantly lower than 0.5.

Tables 4.3 and 4.4 report the test statistic for the next-year forecasts. Again,

the anti-herding behavior is stronger for IMF forecasts (0.59) than for OECD

forecasts (0.58). While the forecasters in most countries again significantly

anti-herd from forecasts published by international organizations, the results

for Italy do not support the view of a strategic behavior of forecasters. In the

case of the next-year forecasts for Italy, forecasters seem to be influenced only

by the IMF’s forecast of the growth rate (0.56) and the inflation rate (0.54).

By contrast, in the case of France forecasters seem to follow an anti-herding

behavior with respect to all variables under consideration regardless of the

international organization.
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From a cross-country perspective, the anti-herding behavior is again more

pronounced for IMF inflation forecasts than for other variables. The only

incidence of a herding behavior we find for the German growth rate forecasts

of the IMF.

Since the sample period varies across the variables and among the in-

ternational organizations, the anti-herding behavior might be associated

with specific periods. To analyze the robustness of our results, we analyze

the temporal stability by means of rolling-window estimates of the test

statistic S. Starting with an estimation window of four years, we constantly

forward the estimation window by one observation and drop (add) one

observation at the beginning (at the end) of the time series. We continue this

process of dropping and adding observations until we reach the end of the

sample period. Figures 4.3 and 4.4 show the results for some selected cases.

Throughout the sample period the time-varying test statistic almost always

significantly exceeds its unbiased forecast value of 0.5. This supports that

anti-herding is not subject to a specific period and reflects the robustness of

our results.
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Figure 4.3: Time Variance of the Strategic Behavior 1
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Note: This figure shows the time-varying St statistic. In the case of no herding or

anti-herding the test statistic S assumes the value S = 0.5. If forecasters herd,

the test statistic assumes a value S < 0.5. If forecasters anti-herd the test statistic

assumes a value S > 0.5. The test statistic S has an asymptotic normal distribu-

tion.
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Figure 4.4: Time Variance of the Strategic Behavior 2
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Note: This figure shows the time-varying St statistic. In the case of no herding or

anti-herding the test statistic S assumes the value S = 0.5. If forecasters herd,

the test statistic assumes a value S < 0.5. If forecasters anti-herd the test statistic

assumes a value S > 0.5. The test statistic S has an asymptotic normal distribu-

tion.
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4.5 Sustainability of Herding and Anti-

Herding

In this section we shed light on the question how long forecasts of in-

ternational organizations affect private sector forecasts. To this end, we

increase the time lag between the release of IMF and OECD forecasts from

two weeks up to three months. We expect that the effect of forecasts of

international organizations on private sector forecasts diminishes the larger

the time lag is. Technically, we replace the subsequently released private

sector forecast Ei,t[vt+k] (t = 1) in Equations (4.3) to (4.6) by the forecasts

that are submitted two and three months after the release of the IMF and

OECD forecast (t = 2, 3).

Figures 4.5 - 4.8 show the S statistic for the IMF (Panel A1 and A2) and

OECD (Panel B1 and B2) forecasts as a function of the time lag (t = 1, 2, 3)

between the forecasts of the international organization and those of the pri-

vate sector. In most cases, forecasts of international organizations become

stale over time as the herding coefficient converges towards 0.5. Apparently,

forecasts of international organizations have the strongest effect on private

sector forecasters right after their release. For instance, the overall coefficient

for the IMF is 0.60 for the first month (t = 1) and decreases to 0.57 and

0.56 for the second and the third months (t = 2 and t = 3), respectively. In

some incidences, the anti-herding effect vanishes. With respect to the OECD,

US private sector forecasts exhibit a value of 0.55 and decreases to 0.52 and

0.51 while the latter is not different from 0.50. Hence, the strategic behav-

ior of private sector forecasters with respect to the forecasts of international

organizations lasts roughly three months.
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Figure 4.5: Sustainability of the Strategic Behavior A1
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Notes: This figure shows the current-year St statistic for t = 1, 2, and 3. In the case
of no herding or anti-herding, the test statistic S assumes the value S = 0.5. If
forecasters herd the test statistic assumes a value S < 0.5. If forecasters anti-herd
the test statistic assumes a value S > 0.5. The test statistic S has an asymptotic
normal distribution.
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Figure 4.6: Sustainability of the Strategic Behavior A2
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Note: This figure shows the current-year St statistic for t = 1, 2, and 3. In the case
of no herding or anti-herding, the test statistic S assumes the value S = 0.5. If
forecasters herd the test statistic assumes a value S < 0.5. If forecasters anti-herd
the test statistic assumes a value S > 0.5. The test statistic S has an asymptotic
normal distribution.
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Figure 4.7: Sustainability of the Strategic Behavior B1

S statistic for the OECD Forecasts
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Note: This figure shows the current-year St statistic for t = 1, 2, and 3. In the case
of no herding or anti-herding, the test statistic S assumes the value S = 0.5. If
forecasters herd the test statistic assumes a value S < 0.5. If forecasters anti-herd
the test statistic assumes a value S > 0.5. The test statistic S has an asymptotic
normal distribution.
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Figure 4.8: Sustainability of the Strategic Behavior B2

S statistic for the OECD Forecasts
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Note: This figure shows the current-year St statistic for t = 1, 2, and 3. In the case
of no herding or anti-herding, the test statistic S assumes the value S = 0.5. If
forecasters herd the test statistic assumes a value S < 0.5. If forecasters anti-herd
the test statistic assumes a value S > 0.5. The test statistic S has an asymptotic
normal distribution.
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4.6 Conclusions

We use data from the Consensus Economics forecast poll to analyze whether

individual private sector forecasters are influenced by forecasts published

by international organizations, such as the IMF and the OECD. Given the

significant cross-sectional heterogeneity of forecasts, our analysis of more

than 60, 000 individual forecasts of the four key macroeconomic variables

for the G7 countries provides interesting insights on how private sector

forecasters form their expectations.

Our main results can be summarized as follows: First, private sector fore-

casters are influenced by forecasts published by international organizations.

Second, private sector forecasters follow an anti-herding strategy with

respect to IMF forecasts and OECD forecasts. The anti-herding strategy

is, however, more pronounced for IMF forecasts than for OECD forecasts.

This result is robust over time and to variations in the forecast horizon

and the countries examined. Third, the strategic behavior of private sector

forecasters diminishes as the time lag between the organizational forecasts

and the private sector forecasts increases. One conceivable reason why

private sector forecasters deliberately place their forecasts further away

from the forecasts published by international organizations would be that

forecasters are not primarily interested in unbiased and accurate forecasts

but take also publicity issues into account. The success of forecasters, as

viewed by forecasters themselves, depends on their loss function and not

necessarily on the forecast accuracy (Laster et al., 1999). Thus, anti-herding

can be a rational strategy, as some forecasters might submit extreme

forecasts and put more weight on publicity than on accuracy. Ottaviani and

Sørensen (2006) argue that in a forecasting contest forecasters differentiate
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their predictions from those of competitors. The reason is that a forecaster

gains from moving away from his best estimate, since, in this case, the

number of forecasters that correctly guess the respective value is lower.

Our results do not only provide insights into how forecasters form their

expectations, but have also important macroeconomic implications. Since

international organizations influence the private sector’s perception by their

forecasts, the IMF and the OECD can act stabilizing by communicating

sound forecasts. Whether such a forecasting behavior of international

organizations is actually in place is left to future research.



Chapter 5

Conclusion and Policy

Implications

This thesis investigates the key determinants of Germany’s exports on the

one hand and the formation process of private sector forecasts on the other.

The main results of the thesis can be summarized as follows:

First, the estimation results of the vector error correction model indicate

that world demand, price competitiveness, energy prices and the fragmen-

tation of production processes are the main factors explaining Germany’s

merchandise exports. While world demand and price competitiveness have

traditionally been crucial determinants of exports, new factors emerged

which became important over time. The estimation results suggest that

German companies have optimized their value chain of production in such

a way as to make use of comparative advantages of different locations. This

enabled them to improve their productivity and, thereby, increase their

export volumes. The empirical results support the view that if countries in

the supply chain specialize in the part or component in which they have a

comparative advantage, the fragmentation of production processes across

the world creates enormous economic benefits (Baldwin and Taglioni, 2011).
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Similarly, the German export sector benefited from rising energy prices. At

first glance, this result might be counterintuitive, as rising energy prices are

usually attributed to higher production costs, especially in the manufactur-

ing sector. However, if one takes into account the rising global demand for

energy-efficient technologies because of energy resources becoming scarce,

the positive demand effect can overcompensate the negative supply effect in

those countries that have a comparative advantage in these products. While

the estimation results suggest that the oil price and the fragmentation of

production processes are crucial factors in explaining German exports, there

is no conclusive evidence of exports being determined by quality differentials.

Second, the estimation results regarding the properties of individual current

account forecasts provide interesting insights into how private sector fore-

casters form their expectations. To analyze the performance of private sector

forecasts, survey data from the Consensus Economics Forecast Poll is used.

In comparison to other survey data, this poll has the advantage that the

name of the forecasting institution is published along with the individual

forecasts. Thus, an evaluation of the accuracy of a particular institution’s

forecast is relatively easy to conduct, which may impinge back on the

reputation of the institution with respect to its forecasting activities (Keane

and Runkle, 1990). The estimation results indicate that individual current

account forecasts do not satisfy traditional unbiasedness and orthogonality

criteria for forecast rationality. Besides, an anti-herding behavior can be

observed among forecasters. This result is robust with respect to differ-

ent time horizons and countries examined. Moreover, the cross-sectional

heterogeneity of forecasts with regard to anti-herding is associated with

cross-sectional heterogeneity in forecast accuracy. In other terms, there is

some evidence indicating that forecasters who tend to herd towards the
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consensus forecast provide more accurate current account projections than

their colleagues who follow an anti-herding strategy. Further analyses are

conducted on individual private sector forecasts in order to shed light on

whether individual forecasters are influenced by forecasts published by the

IMF and the OECD. The results point towards an anti-herding strategy of

private sector forecasters with respect to IMF and OECD forecasts. However,

the strategic behavior of private sector forecasters diminishes as the time

lag between the organizational forecasts and the private sector forecasts

increases. One reason why private sector forecasters follow an anti-herding

behavior would be that forecasters are not primarily interested in unbiased

and accurate forecasts but take also publicity issues into account. The suc-

cess of forecasters, as viewed by forecasters themselves, depends on their loss

function and not necessarily on the forecast accuracy (Laster et al., 1999).

Thus, anti-herding can be a rational strategy, as some forecasters might

submit extreme forecasts and put more weight on publicity than on accuracy.

This thesis is addressed to researchers and policymakers alike. While the

results of the thesis might be useful for researchers trying to model inter-

national trade, policymakers should be aware of the results when deciding

on the future course of action. Policymakers, for instance, consider current

account forecasts of the private sector in their economic analyses, as these

contain important information on the market perception with respect to the

external developments of a country. However, our results demonstrate that

economic agents who use private sector forecasts should be aware of the issues

concerning rationality, heterogeneity, herding and accuracy of forecasts.
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Appendix A: Illustration of the Herding Test

Forecasters herd if they issue forecasts that are biased in the direction of

the consensus forecast(Ēt−1[CAt+k]). Accordingly, the eventually published

forecast (Ei,t[CAt+k]), is larger (Case I) (smaller (Case II)) than the private

forecast (Êt−1[CAt+k]). As a result, the probability that the biased public

forecast falls short of the subsequently actual current account value (CAt+k)

should be smaller than 0.5 (Case I). Similarly, if the biased published forecast

is larger than the consensus forecast, the probability that the published biased

forecast is exceeds the subsequently actual current account should also be

smaller than 0.5 (Case II).

Figure 5.1: Illustration of the Herding Test
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(5.1) P (CAt+k > Ei,t[CAt+k] |Ei,t[CAt+k] < Ēt−1[CAt+k]) < 0.5
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(5.2) P (CAt+k < Ei,t[CAt+k] |Ei,t[CAt+k] > Ēt−1[CAt+k]) < 0.5


