
Charles University in Prague

Faculty of Social Sciences
Institute of Economic Studies

MASTER THESIS

Confidence, Economy And The Global
Economic Crisis

Author: Bc. Radovan Fǐser
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Abstract

We examine the role of confidence in economic fluctuations. Empirically we

examine Granger causality from consumer confidence indicator to growth of

economic output in the Czech Republic and the United States. In case of the

U.S., we confirmed the causality robustly. In case of the Czech Republic, we

found the causality, but not a robust one. Generally, the causality is taken as

evidence for macroeconomic models with shocks to consumers’s expectations.

Recently, these models with unique-equilibrium gain on importance in economic

theory.

The second focus of this study is the confidence-related part of the financial

and economic crisis of late 2000s which made confidence indicators hit record

lows. Confidence has been cited as both a source of the crisis and the remedy to

the crisis. We analyze such thoughts. One of the main ones is the incorporation

of animal spirits into mainstream economomics.
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Abstrakt

Zkoumáme roli d̊uvěry ve vývoji ekonomické produkce. Empiricky zkoumáme

Grangerovu kauzalitu ve směru od spotřebitelských očekáváńı k r̊ustu eko-

nomické produkce, a to v České republice a ve Spojených státech amerických.

Pro Spojené státy jsme tuto kauzalitu potvrdili jako robustńı. V př́ıpadě ČR

jsme kauzalitu objevili, ale nikoliv jako robustńı. Obecně je tato kauzalita

brána jako d̊ukaz relevance makroekonomických model̊u, které zahrnuj́ı šoky

ve spotřebitelských očekáváńıch. Tyto modely, nově s unikátńım rovnovážným

řešeńım, se objevuj́ı v současné literatuře.

Druhým ćılem této studie je stránka d̊uvěry ve finančńı a ekonomické krizi

konce prvńı dekády třet́ıho tiśıcilet́ı. Krize uvrhla indikátory d̊uvěry k reko-

rdně ńızkým hodnotám. Důvěra byla citována jak jako zdroj krize, tak jako

cesta z krize ven. Tyto myšlenky v práci teoreticky zkoumáme. Jedna z

nej-zaj́ımavěǰśıch je zavedeńı fenoménu iracionálńıho chováńı do hlavńıho eko-

nomického proudu.
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chováńı
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Supervisor Roman Horváth, M.A., Ph.D.

Proposed topic Confidence, Economy And The Global Economic Crisis

Topic characteristics The current economic crisis has been quietly develop-

ing for several years and fully bursted in autumn 2008. One of the main causes

of the crisis has been the financial crisis which swept down several financial

institutions across the world and even a whole state. A question comes: To

what extent condifence crisis contributes to current global economy crisis? The

question will be examined on the case of the Czech Republic and probably also

on the U.S. and European Union (EU) data.

Hypotheses

1. Confidence about future economic development significantly contributes

to real economic development.

2. Confidence can be explained by fundamental variables only partly; the

rest is a non-fundamental psychological part.

3. The indicators of confidence are correlated across the world.

Methodology

1. Vector Autoregression Model (VAR) will be used to determine the ex-

planatory power of expectations in a time series model of GDP. I will

choose a set of macroeconomic variables which describe the economy best

a for test and then I will analyze the additional explanatory power of ex-

pectations.

2. Principal components and ARIMA for the determination of components

of confidence itself.

mailto:rfiser@gmail.com
mailto:roman.horvath@gmail.com


Master Thesis Proposal xvii

Outline

1. Introduction

2. Survey of literature

(a) Expectations & Confidence in Economics. A survey of classical ideas

from economic history beginning with Keynes and Pigou.

(b) Confidence Indicators. The optimal way of constructing such indi-

cators and an overview of the main ones.

(c) Current reasearch. A survey of articles which deal with confidence

itself and its influence on economic situation.

(d) Financial and Economic Crisis which bursted in Autumn 2008. De-

scription of events which preceded and caused the financial and eco-

nomic crisis with a special focus on the role of confidence.

3. Empirics

(a) Methods. Explanation of VAR.

(b) Confidence. An attempt to explain the development of confidence in-

dicators by measurable values like leading indicators (which include

financial variables), confidence in political situation, stock indices

and others.

(c) Confidence & Real Economy. A try to measure the weight of confi-

dence indicators as a determinant of economic development.

(d) Foreign confidence indicators and Czech economy. To test whether

for example US and German confidence indicators provide additional

information to the determination of Czech economic development.

4. Conclusion

Core bibliography

• Oh & Waldman (2005)

• Matsusaka & Sbordone (1995)

• Chauvet & Guo (2003)

• Choy et al. (2003)



Master Thesis Proposal xviii

Author Supervisor



Chapter 1

Introduction

Douglass North said that the difference between human evolution and the Dar-

winian model is the intentionality of the players. “Their choices (decisions) are

made in the light of the theories the actors have, which provide expectations

about outcomes.” The life taught Charlotte Bronte that “life is so constructed

that an event does not, cannot, will not, match the expectation,” while Claude

M. Bristol’s said an opposite: “We usually get what we anticipate.” Brian

Tracy conditioned the success of the expectations by confidence: “Whatever

we expect with confidence becomes our own self-fulfilling prophecy.” Mary

Kay Ash confirmed that anecdotically by the idea of absence of pessimism or

knowledge: “Aerodynamically the bumblebee shouldn’t be able to fly, but the

bumblebee doesn’t know that so it goes on flying anyway.”1

The central question of this study is directly connected to the quotes men-

tioned above. The question is whether consumer confidence influences economic

growth. The make the question non-trivial we ask whether consumer confidence

contains an additional explanatory information for the growth of real gross do-

mestic product, besides the information in measurable economic variables. We

call such type of information non-fundamental. If we discovered that it does

contain such a kind of information, we would, among other things, provided

with empirical evidence the theory of multiple economic equilibria.

1With such a controversy about expectations, we can ask whether it would be useful to
forget about expectations entirely or not. Stephen Hawking in reply to the question how he
keeps his spirits up said that his expectations were reduced to zero when he was twenty one:
“everything since then has been a bonus” (note that then he started developing symptoms
of amyotrophic lateral sclerosis). On the other hand, “uncertainty and expectation are the
joys of life,” according to William Congreve. Scrutiny of these two statements under the
assumption of Knightian uncertainty would probably lead to the conclusion that the latter
statement is contradictory because with uncertainty we cannot have expectations, while the
prior is the proper living strategy.



1. Introduction 2

The link to the quotes is that positive expectations (or confidence or animal

spirits or whatever we use to name the motivation of people to act in a specific

way) may be as powerful motivation as to drive consumers’s spending, and

ultimately the GDP growth. If we followed the idea of Mary Kay Ash, we

would say that if people failed to discover the news that there is an economic

recession out there, the recession would actually not happen.

Confidence of consumers and businesses became main actors in the financial

and economic crisis of the end of 2000s. General public was told by media,

various institutions and academia that confidence is one of a few key which

both opened and have the potential to close the Pandora’s Crisis Box. That

gives us a reason to study the role confidence in economic life. Especially so

after the discovery of Blanchard (1993) that during the Gulf War, the U.S.

consumers behaved strangely, as if guided by a non-fundamental driver.

In practice, however, the options for empirical study are limited. The par-

ticular goal of the study is to examine whether consumer confidence, measured

by the confidence indicators, provides unique information to the explanation

of the GDP growth. The method is called Granger causality which belongs to

the set of diagnostic tools of VAR model. We follow the empirical strategy of

Matsusaka & Sbordone (1995) who performed the tests on U.S. data from 1953

to 1985. We perform the empirical analysis primarily on Czech data and secon-

darily on U.S. data. We chose the Czech Republic because up to our knowledge

there is no such a study for this country, and the U.S. in order to update and

examine the results of Matsusaka & Sbordone.

The significance of our research question stems from the theory of people’s

“animal spirits” or random market “sentiments” that may trigger economic

fluctuations. These “variables” have been implemented in various macroeco-

nomic models since the end of 1970s. We will shortly describe the development

of this line of macroeconomics later. Confidence and expectations have their

every-day economic role. Their importance has been currently emphasized by

the recession of the end of 2000s which was coined by record lows of consumer

confidence indicators.

Angeletos & La’O (2009) provide a summary of the development of eco-

nomic agents’s sentiments in macroeconomic theory. The formalisation of ideas

similar to Keynes’s animal spirits has been provided in 1980s and 1990s by

models in which “equilibrium fluctuations were driven by sunspots–random

variables that were unrelated to fundamentals, could be interpreted as senti-

ments, and sustained self-fulfilling variation in expectations of aggregate eco-
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nomic activity.” The indeterminacy (i. e., the existence multiple equilibria) of

the then models, however, was not appealing to later economics (the arguments

are outlined in Morris & Shin (2000, pg. 2)). One practical reason is that these

models are of limited use for standard economic policy.

Current mainstream business-cycle analysis has dismissed sunspots both

Real Business Cycles and New Keynesianism “focus on unique-equilibrium

models in which the fluctuations are driven solely by exogenous shocks to

fundamentals (technologies, preferences, endowments, market structures, and

government policies), or by exogenous news about these fundamentals.” Here,

agents’s endogenous expectations are not themselves the origin of economic

fluctuations.

However, Morris & Shin (2000) illustrates that the multiplicity of equilibria

arise largely as the “unintended consequence of two modelling assumptions - the

fundamentals are assumed to be common knowledge, and economic agents know

others’s actions in equilibrium. Both of these assumptions are questionable.”

Morris & Shin illustrates the unique equilibria of expectations-enriched models

in the context of bank runs. Similarly, Angeletos & La’O relax the convenient

but unrealistic assumption that all information is commonly shared in the

economy. They provide the formalization of short-run influence of consumer

and investor confidence on economic outcomes without relying “either on a

deviation from rationality or on the existence of multiple equilibria.” This

way, Angeletos & La’O document that shocks to expectations “can play as a

source of fluctuations in canonical unique-equilibrium models of the business

cycle.”2

We see that the interest in the role of confidence in economic fluctuations

stems both from academia and general public.

We try to add value to the economic research (1) in the empirical study

where we ask about the non-fundamental information in consumers’s confidence

in the Czech Republic and the U.S., (2) in the survey of the current views

on confidence and trust in economics, and by adding own views, (3) in the

description of the financial and economic crisis and the reform views related to

confidence.

The study is further structured as follows. Chapter 2 is devoted to the

survey of (1) the role of confidence in the classical works of the Classics and

2Angeletos & La’O: “Formally, the sentiments shocks are shocks that induce random
variation in the agents’s higher-order beliefs (‘the forecasts of the forecasts of others’) while
being independent of either the agents’s first-order beliefs (‘the forecasts of the fundamentals’)
or the fundamentals themselves.”
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Keynes, and (2) confidence indicators in the Czech Republic, the U.S., and

Europe. This chapter also includes the analysis of Akerlof & Shiller (2009)’s

attempt to introduce true animal spirits into mainstream economics.

In Chapter 3 we come to the question whether and if so then how is (mainly

consumers’s) confidence connected to economic output. We survey the main

empirical studies which examine the explanatory power of confidence indicators

in relation to the growth of GDP. Here we also propose thoughts on trust and

confidence in general.

The economic crisis of the late 2000s is examined in Chapter 4. We docu-

ment the roots of the crisis and the spillover to economic crisis in detail. Then

we concentrate on the role of confidence in crisis.

The empirical part comes in Chapter 5. We present VAR and then present

the results of the regressions focused on Granger causality.

In Chapter 6 we conclude. In Appendix A we show additional figures which

are referenced through out the text, and Appendix B describes the physical

attachments to this study.



Chapter 2

Expectations in the economy

One can hardly imagine a more important decision-making factor than what

people think about future outcomes of their and other people’s actions. In

economics, expectations are essential in investment and private consumption

spending. If firms and consumers are worried about their future profits and

wages/jobs, they typically do not venture into new investment projects and

unnecessary spending, respectively.

The purpose of this chapter is to remind us the classical economic ideas

about expectations and confidence, where confidence means positive (opti-

mistic) expectations. We start with Arthur Pigou and John Maynard Keynes

who are both known to consider psychology as an important factor in economic

fluctuations. It is Keynes, however, who seriously introduced psychology into

macroeconomics.1 Classics, compared to Keynesians, determine output and

its fluctuations, if any, by technological and objective factors, not taking psy-

chology of expectations into account at all. Since Keynes’s General Theory,

psychology of expectations has remained in economics. It is only in recent

years that it gains larger recognition in multiple equilibria models which allow

for self-fulfilling expectations. The studies, which we will deal with in this

thesis, provide empirical background for this theory.

In this chapter we will describe types of expectations that have been used

throughout economic history and we will quickly describe how expectations are

used in modern models of economic growth.

1Akerlof & Shiller (2009), as we will document later, think that Keynes’s theory of animal
spirits has been gradually emasculated and never used in its entirety, and call for its revival
in mainstream macroeconomics.
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2.1 Classics, Keynesians and expectations

The main difference between the two main schools of economic thought in the

view of expectations is in the production side of economy.

The classics have an entrepreneur which employs an additional factor of

production, either labour or capital, if it is profitable to do it. The marginal

product of, for example, labour is decreasing, thanks to the presence of another

production factor in the production technology which is fixed in its amount (or

level). Therefore, there is a particular number of employees with which another

additional unit of labour does not produce enough additional profit to cover

the cost of the unit of labour.

Psychology and expectations are present in classical theory although it is

certainly not the centerpiece of the theory. Melberg (1998) cites David Collard’s

quote of Arthur Pigou from his book Industrial Fluctuations2: “The varying

expectations of business men ... and nothing else, constitute the immediate

cause and direct causes or antecedents of industrial fluctuations.” The fluc-

tuations emerge as a consequence of changing profit expectations of business

people. The expectations, according to Collard (Melberg 1998), are driven by

real, monetary, and also psychological reasons. Pigou specifically mentions,

for example, “psychological interdependencies among business men which may

create herd-behaviour.”

Compared with Classics, the Keynesians take a markedly different point

of view and employ expectations and confidence in several key areas of their

theory.

Trade cycle Keynes (1936, chap. 11) deals with the marginal efficiency of

capital which is the discount rate which makes the present value of the expected

returns coming from the investment or capital-asset (prospective yield) equal

to their replacement cost (supply price). If entrepreneurs expect the marginal

efficiency of capital to be higher than the market rate of interest for a particular

investment, they undertake it. Quite differently, Classics regard the marginal

efficiency of capital mainly in terms of the current yield of capital equipment.

Keynes criticizes this view by saying that it “breaks the theoretical link between

to-day and to-morrow” (Keynes 1936, chap. 11, sec. V). In Keynes’s view, this

is a major flaw in Classical theory. Keynes asserts that the expectation of future

2Collard, David A, 1983. “Pigou on Expectations and the Cycle,” Economic Journal,
Royal Economic Society, vol. 93(37), pages 411-14, June.
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influences the present primarily through the schedule of marginal efficiency of

capital. Given the fact that the expectations “somewhat violently fluctuate”

(Keynes 1936, Chap. 11, sec. V), the investment activity does so as well. These

fluctuations are Keynes’s explanation of trade cycle.

(Keynes 1936, Chap. 22) regards trade cycle as a cyclical change in the

marginal efficiency of capital, often aggravated by associated changes in the

other significant short-period variables of the economic system, like fluctua-

tions in the propensity to consume and in the state of liquidity-preference

(motives for holding money). For liquidity-preference, Classics have a single

motive, the transaction one. Keynesians add another two motives. The precau-

tionary motive covers suddend expenditures and opportunities of advantageous

purchases. The speculative motive concerns with the decision about the total

level of savings and about its allocation between money or bonds. The process

is governed by expectations about future interest rates.

Keynes (1936, chap. 5, sec. V) emphasizes the negative role of speculation

on markets. Speculation means that investors are not concerned with long-term

value but with “how the market will value a stock at, under the influence of

mass behaviour, three months or a year hence”. The daily-bread of investors is

“ to outwit the crowd, and to pass the bad, or depreciating, half-crown to the

other fellow.” Keynes further complains: “We have reached the third degree

where we devote our intelligences to anticipating what average opinion expects

the average opinion to be. And there are some, I believe, who practise the

fourth, fifth and higher degrees.” With “enterprises as bubbles on a whirlpool of

speculation” Keynes warns that with capital development being a “by-product

of (...) a casino, the job is likely to be ill-done.” He prefers stable investments,

“permanent and indissoluble, like marriage, except by reason of death or other

grave cause”. As a means of protecting the economy against destabilizing

effects of investment markets, Keynes favourably speaks of high trading costs

in United Kingdom compared to the U.S., and of restrictions on speculative

investments.

Animal spirits The speculative nature of investment markets is accompa-

nied by an irrational psychological feature of human beings, the “animal spir-

its”, which Keynes defines as a spontaneous human urge to action rather than

inaction. According to Keynes, “probably most peoples decisions to do some-

thing positive cannot be taken as the outcome of a weighted average of quan-

titative benefits multiplied by quantitative probabilities but only as a result of
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spontaneous optimism” (Keynes 1936, Chap. 12, sec. VII). Keynes mentions

the fact that people do not stick to strict mathematical expectations in taking

future-affecting decisions since there is no basis for such calculations. Instead,

people let act their “innate urge to activity”. The fallback of this is that “eco-

nomic prosperity is excessively dependent on a political and social atmosphere

which is congenial to the average business man who likes to fall back from his

rational self to the motive on whim and sentiment and chance”.

Expectations and irrational motives of human behaviour are the corner-

stone of Keynesianism. In the classical model, on the other hand, all variables

are known in present, so that uncertain future events are out of interest.

2.2 Animal spirits rebirth

Akerlof & Shiller (2009) focus on irrational behaviour of economic agents and

argue that the mainstream economics should incorporate it into macroeco-

nomics. The book is a major attempt to give consumer and business confidence

much more influential roles than they were supposed to have, and thus to re-

vive animal spirits. In the review of the book, Posner (2009) summarizes the

authors attempt as “to marry Keynes to behavioral economics and offer the

resulting union as a replacement for conventional monetarist economics, and

for rational-choice theory more broadly.” Let’s present the main ideas of the

book.

The basic premise of Akerlof & Shiller is that except of rational economic

motivations, people have also non-economic motives and behave irrationally,

i. e., they have animal spirits which significantly influence their behaviour.

In Keynes view, according to Akerlof & Shiller, animal spirits are the main

cause of economic fluctuations and the explanation of the underlying instabil-

ity of capitalist economy. The authors argue that actually all interpretations

of Keynes, not speaking about classical economics, misunderstood or under-

appreciated Keynes emphasis on animal spirits, so that it remained hidden (or

buried) in Keynes (1936). Further, they argue that animal spirits are the key

to the understanding of capitalist economy including the 2007-2008 financial

and economic crisis. This fact leads to the call for the development of a new

theory. Akerlof & Shiller try to illustrate the importance of animal spirits

on a series of evidence which is in “stark contrast to the usual paradigm”.

The evidence stresses animal spirits, factors that are absent from conventional

macroeconomic thinking.
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Let’s stop by the authors’s specific view of the animal spirits. Not only

are they supposed to be the drivers of economic activity, but they they are

even given the role of dangerous drivers of human behaviour that need to be

managed by an external controller, the government. Let’s give a full citation

here (Akerlof & Shiller 2009, pg. IX):

“Capitalist societies can be tremendously creative. And governments should

interfere as little as possible with that creativity. On the other hand, left to

their own devices, capitalist economies will pursue excess. There will be manias.

The manias will be followed by panics. There will be joblessness. People will

consume too much and save too little. Minorities will be mistreated and will

suffer. House prices, stock prices, and even the price of oil will boom and then

bust. The proper role of the government is to set the stage. The stage should

give full rein to the creativity of capitalism. But it should also countervail the

excesses that occur because of our animal spirits.”

Akerlof & Shiller say that since the times of U.S. President Reagan and

United Kingdom Prime Minister Thatcher, “the permissive-parent view of the

role of government replaced the Keynesian happy home,” i. e., the “mantra of

free-markets” took over human minds and restricted the attempts to regulate

markets, or in other words, animal spirits. In their book, Akerlof & Shiller

are not specific about the details of the proposed regulation “of the stage”.

In Chapter 4 we will mention several post-crisis calls for reform and improved

regulation of markets. One of them, Tuckett (2009), deals with psychology of

financial markets and is close to the authors’s ideas.

Criticism of Akerlof & Shiller Posner (2009) argues that the authors mis-

understood Keynes: “[...] They think [animal spirits] are responsible for bub-

bles and need to be dampened, whereas in fact Keynes believed that animal

spirits had to be encouraged, because they were the key to lifting an economy

out of depression”. We have already mentioned the “somewhat violent” fluc-

tuations in the expectations of marginal efficiency of capital as Keynes’s expla-

nation for trade cycle. Further, Keynes assigns a large proportion of peoples’s

positive activities to spontaneous optimism rather than to mathematical expec-

tation. The spontaneous optimism is given the name animal spirits (Keynes

1936, chap. 12, sec. 7, pg. 161). Posner cites a famous passage (ibid):

“[...] if the animal spirits are dimmed and the spontaneous optimism fades,

enterprise will fade and die [...] [Animal spirits] is our innate urge to activity

which makes the wheels go round, our rational selves choosing between the
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alternatives as best we are able, calculating where we can, but often falling

back for our motive on whim or sentiment or chance.”

Now let’s finish the issue of misunderstanding Keynes. In their reply to

Posner,3 Akerlof & Shiller specify that they are not sure what Keynes would

have thought about their theory the important thing, they say, is that they

are presenting a theory of macroeconomics which they think “is in the spirit of

Keynes, but it is a new theory”. In reaction to this reply, Posner reminds that

in the book, Akerlof & Shiller “ascribed to Keynes the claim central to their

own analysis”.

The main point of Posner’s criticism resides in the principle of Occam’s

razor. Posner would more hesitant in seeking the explanation of the crisis and

economic events in general in “such ill-defined and miscellaneous concepts” as

“variations in the level of trust,” “storytelling and human interest,” “percep-

tions of corruption or unfairness,” “anger and optimism,” and “social epidemics

causing changes in gut instincts and feelings” (these are the animal spirits). He

argues that rather than a product of irrationality (further example is the “in-

constancies of human thinking”), the housing bubble was a product of unsound

monetary policy. He prefers the explanation based in lack of information and

human logical errors.

According to Posner, it is difficult to rule out that people are acting ra-

tionally. “Buying stock, or buying a house, is at any time a guess about the

future, a venture into the unknown. Yet that does not imply irrationality.” Or

in other words: “[...] mistakes and ignorance are not symptoms of irrationality.

They usually are the result of limited information.”

Posner’s explanation of the crisis is a “cascade of mistakes by rational busi-

nessmen, government officials, academic economists, consumers, and homebuy-

ers, operating in an unexpectedly fragile economic environment”. And simi-

larly, it is not “unreasoning fear” (Franklin Roosevelt) that retards recovery,

but rather the rational fears of businesspeople, consumers, and officials.

Austrian spirits In almost every aspect, economists of the Austrian School

stand on the exactly opposite bank of economic thought than Keynesians do.

Concerning economic agents’s decision making process, they hold a clear in-

formational/logical stance. Speaking about Keynes’s animal spirits, Thornton

(2009) summarizes Austrian economists’s opinion that the term actually de-

notes profit motive. According to the proponents of this school of thought,

3Available at http://tinyurl.com/39e2urb.

http://tinyurl.com/39e2urb
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Keynes unfortunately did not find out that, and gave entrepreneurs “naive

confidence” which allows them to “set aside concerns over losses” and ulti-

mately “invest resources in risky adventures”.4 Austrian economists criticize

governmental interventions into the economy. They understand animal spir-

its (or “psychological problems of fear”) as governments’s excuse for various

policy actions which, in their opinion, are harmful: “Ironically, it is Keyne-

sian policies, such as bailouts, stimulus packages, and inflation that should

be feared, because they can threaten our animal spirits for profit” (Thorn-

ton 2009). Blaming animal spirits, in their view, is like “blaming gravity for

airplane crashes.”

In the same line, Williamson (2009) notes that (Akerlof & Shiller 2009)’s

proposal of the regulation of animal spirits is quite socialistic because the regu-

lators who are to set the stage for (the rest of) economic agents’s animal spirits,

are governed by animal spirits as well. He thinks that the regulators’s animal

spirits are more dangerous: “Competition and the possibility of economic loss

constrain players in the marketplace, but actors in the political realm have the

power to compel conformity and uniformity among those under their jurisdic-

tion. The entire economy is yoked to their animal spirits, and the housing

bubble was a consequence of that fact. We have bred an especially dangerous

hybrid creature in the‘too big to fail’ private corporation, the bastard offspring

of a union between Wall Street’s animal spirits and Washington’s.”

Animal spirits in Austrian sense can be understood as Smith’s concept of

invisible hand, i. e., the motive of profit. With animal spirits in the sense of

Akerlof & Shiller (2009) or Keynes (1936), Austrian economic thought does not

match at all.

We have illustrated the basic disagreement between irrational, psychologi-

cal wing of economics, and the current mainstream economics represented by

Posner who argues with lack of information and logical errors, and refutes to

recognize irrational animal spirits, represented by the components confidence

and its multipliers, fairness, corruption and bad faith, money illusion,5 and

4“Keynes invented the term because he did not want to think about the reasons business-
men do what they do.” A comment to the article “Save us from the “animal spirits” crowd!”
on Mises Economics Blog, at http://tinyurl.com/2bx8sxv.

5Since it will not be touched later, we note to money illusion that the authors claim that
that the assumption of absence of the money illusion, which came with Milton Friedman’s
inflation expectations, should be reverted, because the illusion does exist and influences the
economic life. Just to give an example, under this scenario we would probably use nominal
GDP instead of real GDP in the regression analysis, because people and businesses use
nominal values.

http://tinyurl.com/2bx8sxv
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stories, as decisive factors in the economic fluctuations.

In the first part of their revolutionary book, Akerlof & Shiller (2009) de-

scribe the particular animal spirits: confidence, fairness, money illusion, the

temptation to corruption and bad-faith, susceptibility to stories. In the second

part, they answer eight questions using their theory of animal spirits: (1) Why

Do Economies Fall into Depression? (2) Why Do Central Bankers Have Power

over the Economy (Insofar as They Do)? (3) The Current Financial Crisis:

What Is to Be Done? (4) Why Are There People Who Cannot Find a Job? (5)

Why Is There a Trade-off between Inflation and Unemployment in the Long

Run? (6) Why Is Saving for the Future So Arbitrary? (7) Why Are Finan-

cial Prices and Corporate Investments So Volatile? (8) Why Do Real Estate

Markets Go through Cycles? Why Is There Special Poverty among Minorities?

Concerning the particular animal spirits, the book provides only a poor

service in describing their meaning. Usually, a reader fails to recognize any

distinct role of the spirit in economic activity. The second part of the book is not

more specific and also fails to provide a reader with more detailed information.

The book does not contain any economic model of animal spirits or a set of

structured arguments. Rather, it includes many examples and stories, but it

ultimately fails to persuade. The authors declare that they provide an opening

to new macroeconomic theory. If they really do, we can expect more detailed

works to come.

Confidence Akerlof & Shiller understand confidence like Benabou:6 it is a

psychological state in which people do not sufficiently utilize the information

that is available to them they are too trusting. With confidence, people in-

stinctively know they will be successful. Without it, their decisions appear

naked. On the contrary, standard economic theory suggests a formal process of

agents’s decision making (consider options, outcomes and probabilities, their

utility functions, and decide). They claim, as Keynes does, that this procedure

is impossible in practice and that we rather decide because we feel that “it is

right”.

Akerlof & Shiller consider John Hicks’s interpretation of Keynes to be too

narrow. A complete notion of Keynes would, except of government expenditure,

investment and consumption multiplier also include the confidence multiplier.

The confidence multiplier represents the idea that “a change in confidence

6Roland Bénabou, 2009. “Groupthink: Collective Delusions in Organizations and Mar-
kets,” NBER Working Papers 14764, National Bureau of Economic Research, Inc.
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results in change in income and confidence in next round and so on.” The

authors cite empirical studies including Matsusaka & Sbordone (1995), which

we will review in Chapter 3,7 and emphasize the problem of measuring con-

sumers confidence. We can measure confidence, or we can unfortunately merely

reflect consumers expectations of future income. The authors also emphasize

that they conceive of the causality link as much larger when economies go

to downturn, citing Blanchard (1993) as the first study which came up with

the idea that in critical moments of economic life (war, economic downturns,

moments of uncertainty), consumer sentiment can provide information which

is otherwise (elsewhere) unavailable. Economic theory calls such information

non-fundamental and names it consumer sunspots. There are studies that use

Markov switching regimes to identify various regimes of human mind (opti-

mism, pessimism), and thus allow for the variation of parameters in economet-

ric estimations with respect to state of peoples’s minds. An example is Chauvet

& Guo (2003) who uses Markov switching VAR to analyze waves of pessimism

and optimism in consumers’s confidence and showed on several examples that

in time of economic uncertainty, consumer confidence indicators provide unique

and useful information about future economic development.

Akerlof & Shiller (2009, pg. 17) mention that low confidence has caused

credit markets to freeze up, i. e., lenders did not trust that they would be

paid back. In crisis, the subsequent lack of credit effectively lowers fiscal mul-

tipliers because those who would like to spend find it difficult to access credit.

Therefore, Akerlof & Shiller, pg. 95 argue that with abnormal recessions when

conventional fiscal and monetary countersteps are not able anymore to return

the economy to full employment, credit flows should also be targeted, at the

level that would normally prevail at full employment. This scheme would re-

place the credit flows that disappeared due to the credit crunch.

The commonly accepted primary target is the aggregate demand target

which indicates fiscal stimulus and interest rate policy needed for full employ-

ment. Now, Akerlof & Shiller argue for a secondary target concerning financial

markets. Under the secondary target, the aim would be to create financial

flows (the issuance of commercial paper, bonds and other instruments) that

are associated with full employment.

The strategy concerning credit flows has been pursued by U.S. Government

and FED following the outburst of credit crunch in August 2007. They employed

7The studies deal with the relation between consumer spending and economci fluctuations,
specifically with the question of causation.
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three instruments to deal with it Akerlof & Shiller (2009, pg. 90): the FED’s

discount window, direct injection of capital, direct credit from Government-

sponsored enterprise (GSE)s.

A different opinion about the provision of additional liquidity to financial

markets is presented by Taylor (2009, pg. 14) who criticizes the steps taken

by U.S. authorities. In Figure 2.1, Taylor illustrates the beginning of credit

crunch in Autumn 2007 (not mentioning the dramatic worsening in October

2008) on the spread between 3-month London Interbank Offered Rate (LIBOR)

and 3-month Overnight Index Swap (OIS).8 The spread between LIBOR and

repo operations with government-backed securities are used as a measure of

counterparty risk.

Figure 2.1: The Libor–OIS Spread During the First Year of the Crisis

Source: Taylor (2009, pg. 23)

8OIS is a measure of what the markets expect the FED policy rate rate to be over the
three-month period. The difference between the rates is due to things other than interest
rates expectations, such as risk and liquidity effects. An increase in the spread, holding OIS

constant, has a contractionary effect on the economy because it increases the cost of loans
that are linked to LIBOR. There are trillions of dollars of loans and securities are indexed to
Libor.
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Taylor tries to identify the cause of the jump in the spread between LIBOR

and OIS so that we could choose the proper cure for the crunch. If the cause was

a liquidity problem, then providing liquidity, e. g. through a discount window,

would be appropriate. If, on the other hand, the cause was counterparty risk,

then we should focus on quality and transparency of financial institutions’s

financial reports. The high correlation between the two spreads, LIBOR less

OIS (risks other than interest rate expectations), and LIBOR less repo rates

(counterparty risk), made Taylor to identify the crunch to be inherently a

counterparty risk issue.

The policy response of U.S. authorities that focused on liquidity rather than

on risk, prolonged the crisis, according to Taylor. Another crisis-prolonging

factor is the lack of clear and understandable framework in government inter-

ventions (i. e., their ad hoc character).

Note that we will devote Chapter 4 to the financial crisis of 2007-2008. Let’s

now get back to Akerlof & Shiller.

Stories Human mind thinks term of narratives. The stories, however, no

longer merely explain facts they are the facts that drive markets. Also confi-

dence of any large group tends to revolve around stories. Of particular relevance

are new era stories, for example gold rush in 19th century or Internet in the

period from mid-1990s to 2000.

2.3 Formalized expectations

Expectations are an important determinant of behaviour of economic agents

and therefore they have been given various formal expressions. Before we dive

into the historical evolution of modelling expectations, we mention an idea

from a student’s essay:9 A respected cornerstone of economics is the fact that

a man strives to make the best of the available opportunities, including the

accurateness of expectations which is important for everyday’s decision-making.

Unfortunately, it actually took some time before agents were theoretically let

to act intelligently and make their expectations in a rational manner.

9The Rationality Of Rational Expectations by Cloda Lane. Retrieved from Student Eco-
nomic Review at Trinity College Dublin on Dec 28, 2009 at http://www.tcd.ie/Economics/
SER/sql/download.php?key=95.

http://www.tcd.ie/Economics/SER/sql/download.php?key=95
http://www.tcd.ie/Economics/SER/sql/download.php?key=95
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Adaptive expectations In 1950s and 1960s, economists, for example Milton

Friedman, used an ad hoc updating rule as a description of expectations, labeled

adaptive. Here agents use (only) historical values of variables to form their

expectation of future values in such a way that if a value of a variable has been

higher than expected in the past, people would accordingly revise expectations

for the future. An example is expected inflation pe:

pe,tt−1 = pt−1 + λ(pe,t−1t−2 − pt−1)

where pe,tt−1 is the price which we in time t − 1 expect to be valid in future

time t, and 0 ≤ λ ≤ 1. Current expectations of future inflation consist of past

expectations and an adaptive term. The adaptive process partially adjusts ex-

pectations based on the gap between actual inflation and previous expectation.

Once a forecasting error is made by agents, it deteriorates the prediction until

it is elimited by another error in prediction. The idea of adaptive expectations

suffers from drawbacks like backward nature and systematic errors of agents

(this feature is usually presented in Cobweb model). Therefore, an alternative

model of agents’s expectations had to be found.

Rational expectations During 1960s, adaptive expectations were gradu-

ally superceded by the theory of rational expectations,10 pioneered by Muth

(1961). Muth’s exception to previous models of expectations was clear: “Av-

erages of expectations in an industry are more accurate than naive models

and as accurate as elaborate equation systems.” His hypothesis stated that

“subjective probability distribution of outcomes, for the same information set,

tends to be distributed about the objective probability distribution of out-

comes” (ibid). The hypothesis was formulated in a microeconomic context but

it became widespread in use thanks to the work of Robert Lucas and other

macroecomists. Eventually, it substantially changed economics as a whole.

The hypothesis postulates that the subjective expectation of an individual

agent equals the objective mathematical expectation of the relevant economic

theory conditioned on all the relevant data that are available up to the mo-

10The “rational” in the name of the hypothesis caused many misundestandings. Let’s shed
light on this issue: “Muth’s notion was that the professors of economics, even if correct in
their model of man, could do no better in predicting than could the hog farmer or steelmaker
or insurance company. The notion is one of intellectual modesty. (...) The common sense is
‘rationality’: therefore Muth called the argument ‘rational expectation’.” Cited by Wikipedia
on John Muth from McCloskey, Deirdre N. (1998). The Rhetoric of Economics (2 ed.). Univ
of Wisconsin Press.
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ment the expectation is formed (Rizvi 1994, pg. 9). It is further assumed that

a (rational) guess does not systematically differ from market equilibrium result

it deviates from perfect foresight only thanks to random errors. If not, a cor-

rection in the information processing and evaluating is implemented so that in

average the predictions are correct.

In practical modelling, expected value of a variable is equal to its expected

value predicted by the model:

pe,tt−1 = Et−1(pt)

where Et−1 (pt) is expected value of pt in time t− 1 as a result of all infor-

mation available in t processed by the relevant economic model.

Let’s point-out the main weakness of the hypothesis which exist due to

costly information and its evaluation. Having a limited budget, agents might

actually seek a strategy of satisficing (a junction of satisfy and suffice) or in

other words bounded rationality. Then they recognize cost of choosing and

therefore do not reach the optimal expectation predicted by theory.

The concepts of representative household and aggregation are used in mod-

ern macroeconomic models. Now according to Rizvi (1994, pg. 363), the main

implication of the The Sonnenschein-Mantel-Debreu theorem11 is that the hy-

pothesis of individual rationality, and the other assumptions made at the micro

level, gives no guidance to an analysis of macro-level phenomena. Similarly,

Janssen (1993, pg. 59) shows that representative agent models seem to get

results at the expense of a proper individualistic foundation. We see that

although people are intelligent and form their expectations rationally, in aggre-

gate, their mass may, in adherence with individual rationality, act irrationally.

The hypothesis of rational expectations has been applied to financial mar-

kets as the efficient markets hypothesis.

2.4 Confidence indicators

The central question of this study is how expectations, mirrored by confidence

indicators, influence economic fluctuations. The empirical part will analyze the

link as a possible Granger causality. The question can be resolved only thanks

11The theorem concerns with the notion of arbitrary nature of aggregate excess demands
in the general equilibrium theory (“the system of excess demand functions for an economy
is not restricted by the usual rationality restrictions on individual demands in the economy”
as explained in Wikipedia on the Sonnenschein-Mantel-Debreu Theorem).
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to indices of confidence. This section is an overview of the indices. We used

mainly popular information sources like the official websites of the indicators.

A confidence indicator is a measure of optimism towards economic condi-

tions. The detailed definiton is specific for each index and is determined by

the survey questions which usually touch a variety of topics: current/forward

looking, particular household/economy-wide, etc. The optimism expressed by

the indicator can be partly quantitatively explained by fundamental values

(unemployment, national income, credit conditions, etc.), but there is also an

unexplained part which is called non-fundamental or animal spirits.12 The state

of consumers’s and businesses’ confidence is highly positively correlated with

their future spending and investing, respectively. For example, if confidence

is lower, consumers prefer saving at the expense of spending, firms put invest-

ment decisions aside, thus causing a contraction of GDP. Therefore, confidence

indicators provide us with a look into future of economic fluctuations. To be

precise, t has been proved in many studies that consumer confidence contains

a significant amount of unique information. However, “the question of why

[exactly] consumer attitudes help predict future consumption growth remains

a puzzle” (Ludvigson 2004, pg. 48).

Economic optimism promotes consumer confidence and a willingness to make

large expenditures and debt commitments, while economic uncertainty breeds

pessimism and a desire to curtail expenditures and rebuild financial reserves.

When many people change from an optimistic to a pessimistic view of economic

prospects at the same time, it has been repeatedly found that a widespread shift

toward postponement of expenditures follows. It is in this manner that the

economic optimism and confidence of individual families exert their influence

on the course of the aggregate economy.13

Statistical offices and other institutions conduct usually monthly opinion

qualitative polls between customers and businesses in order to construct a time-

series of consumer and business confidence indicator. Note that the indicator

may also be built upon quantitative series but that it is a rare practice. Busi-

ness surveys are made in different sectors of economy (services, construction

and so on) in order to reduce the risk of false signals and to provide a cyclical in-

dicator with better forecasting and tracking qualities than any of its individual

components.

12Note that across literature and topic, the use and expected meaning of terms like confi-
dence or animal spirits differ, since these are vagualy defined terms.

13Retrieved from the description of The Surveys of Consumers conducted by the Survey
Research Center at the University of Michigan, available on its website, on Dec 29, 2009.
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The questions posed to respondents deal with an economic variable like

business conditions, employment conditions, state of inventory, family income,

and others. The respondent is to give appraisal of the variable in present

and in future time, for example by choosing from positive, negative or neutral

or from increase, do not change, decrease. Therefore, the indicators contain

both current and future development. In practice, there are various methods

of putting the data together to produce a single number representing current

state of consumer or business optimism.

What consumers know In this study we often speak about consumers and

their actions, decisions, and knowledge. Standard economic model assumes full

and identical information set of economic agents. Curtin (2007b) notes that

with innovations of national and product accounts, people have become con-

stantly exposed to official government statistics by the mass media. However,

nearly every profession has been disappointed with the amount of knowledge

possessed by ordinary citizens. Curtin explains that rather than on macro data,

people’s decisions are based on a different information set, namely strength of

local economy, change in pries they face and job prospects for people with their

same skills and abilities. And all that in terms of the objective to obtain the

most useful data, considering costs and benefits. In his study, Curtin docu-

ments on a survey data from mid-2007 what U.S. citizens know about several

key aspects of the economy: rate of unemployment, inflation, economy’s growth

rate. Generally, people do not know exact figures. That is partly because media

reports are more often qualitative rather than quantitative in content. Curtin

finally concludes that consumers exhibit rational inattention and stagger their

updates over time. Still, consumers possess substantial amounts of information

about the economy, but based more on private rather than public information

sources, and the information is tailored to their own decision needs.

Let’s step back now to economic indicators in general now and answer ques-

tion why do we actually need another indicator of economic activity if we al-

ready have GDP. The answer is that GDP figure is published only quarterly

and that the figure is released 70 days or more after the end of each quarter

(Rua 2002, pg. 1). Confidence indicators have been proved to track the GDP

(growth) trajectory, together with other leading indicators. Preliminary figures

from surveys of consumer and business confidence are published in the middle

of the month and finalized before the end of the month. Therefore they serve

as a timely indicator of economic activity.
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Leading and lagging indicators In later paragraphs I will mention an

example of business cycle indicators which are composed of various economic

time series. Their purpose is to be correlated with GDP growth (the reference

variable) as much as possible and to do so in a leading manner and especially in

turning points.14 However, confidence indicator has not such a clear reference

series. Nonetheless, since the surveys of confidence usually deal with economic

activity, they reasonably and in a leading manner approximate the development

of GDP growth.

There are two basic classifications of economic indicators:

• leading, coincident and lagging indicators according to the lag/lead char-

acterisation of their correlation with the reference variable if the indicator

anticipates changes in the reference variable, it is leading;

• procyclic, countercyclic and random according to the sign of the correla-

tion coefficient with the reference variable, i. e., positive, negative and

both, respectively.

Lagging indicators An indicator is lagging if it changes after the reference

variable does. Therefore, it provides with confirmation of what we might al-

ready know. Usually, we have the GDP as reference series. An example of a lag-

ging indicator is the Lagging Index, released by The Conference Board (CB).15

It is designed so as to follow the business cycle with lags.

One can change the lag-lead characteristics by changing the components and

their weights. For example, the Economic Sentiment Indicator (ESIN), designed

in 1985 to “summarize attitudes and judgements of economic actors across di-

verse sectors in EU concerning its current and future economic evolution”, did

not include the sector of services until 2004. The contemporaneous correlation

coefficient between the services confidence indicator and GDP growth was 0.85

in the period 1995-2004. The contemporaneous correlation coefficient was the

highest among all lags and leads, indicating coincident behaviour. Over the

14OECD defines components of its composite leading indicator as “time series which exhibit
leading relationship with a reference series at the turning points”.

15The Conference Board is a not-for-profit organization which publishes information and
analysis, makes economics-based forecasts and assesses trends for U.S. and other countries
and regions. Every month, it releases a set of Business Cycle Indicators, namely the Lead-
ing Index, the Coincident Index and the Lagging Index. Their components are described
on the Conference Board website at http://www.conference-board.org/economics/bci/
component.cfm.

http://www.conference-board.org/economics/bci/component.cfm
http://www.conference-board.org/economics/bci/component.cfm
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same period, the contemporaneous correlation between the ESIN without ser-

vices and GDP growth was 0.76; the maximum correlation of 0.78 was reached

at a lag of two months, suggesting a slightly lagging behaviour of the indica-

tor vis-́r-vis the reference series. Therefore, the inclusion of the service sector

indicator should shorten or even eliminate the time lag (EC 2004).

The Lagging Index of CB has the following components (accompanied by

explanation of presence in the index:16

1. Average duration of unemployment (3.7 %) decreases after an expansion

gains strength and the sharpest increases tend to occur after a recession

has begun.

2. Ratio of manufacturing and trade inventories to sales (12.4 %). As in-

ventories tend to increase when the economy slows, the ratio typically

reaches its cyclical peaks in the middle of a recession.

3. Change in labor cost per unit of output in manufacturing (6.2 %) (due

to volatility calculated over a six-month span and still difficult to charac-

terize) cyclically peaks during recessions, as output declines faster than

labor costs despite layoffs of production workers.

4. Average prime rate charged by banks (28.2 %) Changes of the rate tend

to lag behind the movements of general economic activities.

5. Commercial and industrial loans outstanding (11.1 %) tend to peak after

an expansion peaks because declining profits usually increase the demand

for loans. Troughs are typically seen more than a year after the recession

ends.

6. Consumer installment credit outstanding (i. e., debt; 19 %) to personal

income. Since consumers tend to hold off personal borrowing until months

after a recession ends, the ratio typically shows a trough after personal

income has risen for a year or longer.

7. Change in Consumer Price Index for services (20 %) is included because

service sector inflation tends to increase in the initial months of a re-

cession and to decrease in the initial months of an expansion, thanks to

recognition lags and other market rigidities.

16Taken from the CB’s website at http://www.conference-board.org/economics/bci/

component.cfm#BCI91.

http://www.conference-board.org/economics/bci/component.cfm##BCI91
http://www.conference-board.org/economics/bci/component.cfm##BCI91


2. Expectations in the economy 22

Coincident indicators An indicator is coincident if it changes in approxi-

mately the same time as the reference variable. Therefore such an indicator

provides us with information about the current state of the variable. As an ex-

ample, we put here the Coincident Index published by the CB. It is composed

of the following variables:

1. The series of employees on nonagricultural payrolls (54 %) reflects the

actual net hiring and firing of all but agricultural establishments and the

smallest businesses in the nation.

2. Personal income less transfer payments (19 %) is one of the determints

of aggregate spending and the general health of the economy.

3. Index of industrial production (15 %) has historically captured a majority

of the fluctuations in total output.

4. Manufacturing and trade sales (12 %) are procyclical and represents real

total spending.

Leading indicators An indicator is leading if it changes before the reference

variable does. Therefore they serve as short-term predictors of the variable

movements. Usually, they are built in reference to the whole economy. People

watch them to recognize upcoming crisis and watch them even closer in times

of crisis to see a reversal in the slump. They include consumer and business

confidence indicators.

It is Charles Dow who is credited with the concept of a leading index. Let’s

quote CMI (2009):

Dow noticed that in his era railroad shipments tended to increase or decline

ahead of the reported results of the manufacturing firms that made the products

being shipped. He theorized that railroads, being in the upstream part of the

manufactured goods stream, would respond first to changes in the economy’s

overall health. His Transportation Index became a sort of ’canary in the cage’

for the U.S. economy.” Dow created the Dow Jones Industrial Average in 1896,

the first stock market index, and he was the founder and the first editor of the

Wall Street Journal.

As an example, we put here the most closely watched leading index, The

Leading Index published by CB which is composed of the following variables

which tend to lead the business cycle:
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1. Average weekly hours in manufacturing (26 %) is moved by employers

before workforce is actually increased or decreased.

2. Average weekly initial claims for unemployment insurance (3 %) are typ-

ically more sensitive than either total employment or unemployment to

overall business conditions.

3. Manufacturers’ new orders (consumer goods and materials; 8 %)

4. Index of Supplier Deliveries—vendor performance (7 %) increases with

slowdowns in deliveries which are more often associated with increases

in demand for manufacturing supplies rather than negative shocks to

supplies.

5. Manufacturers’ new orders(non-defense capital goods; 2 %)

6. Building permits (3 %)are an indicator of construction activity, which

typically leads most other

7. types of economic production.

8. The Standard & Poor’s 500 stock index (4 %) movements reflect the

general sentiments of investors which reflect future economic activity.

9. Money supply (M2; 36 %) influences bank lending which may fall in

real terms, making it more difficult for the economy to expand, if money

supply growth does not keep up with inflation.

10. Interest rate spread (10Y Treasury less overnight interbank rate; 10 %)

indicates the stance of monetary policy and general financial conditions.

When it becomes negative (i. e., the yield curve inverts) its record as an

indicator of recessions is particularly strong.

11. Index of consumer expectations (3 %) is based the ICS conducted by the

University of Michigan’s Survey Research Center.17 Responses to the

questions concerning various economic conditions are classified as posi-

tive, negative, or unchanged. The expectations series is derived from the

responses to three questions relating to: (1) economic prospects for the

respondent’s family over the next 12 months; (2) the economic prospects

for the Nation over the next 12 months; and (3) the economic prospects

for the Nation over the next five years.

17It is interesting that CB does not use its own Consumer Confidence Index.
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We have now finished the theoretical introduction to consumer confidence

indicators and will continue with particular examples.

The Czech composite leading economic indicator is depicted in Figure 2.2.

The U.S. composite leading economic indicator is depicted in Figure 2.3.

Figure 2.2: Czech composite leading indicator
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2.4.1 Czech confidence indices

The Czech Statistical Office (CZSO)18 is the only institution that carries out

confidence indicator polls in the Czech Republic.19 The poll has been started in

1993 for business confidence. The sector of consumers has been added 1998 and

services in May 2002. The results are published usually within the last week of

the respective month. The questions are qualitative and they are listed below.

Some of them are only asked every third or sixth month. The respondents

choose from three answers: increase, do not change, decrease. The questions

are being changed according to the requirements of Directorate General for

Economic and Financial Affairs (DGEFA) of the European Commision (EC)

18Website: http://www.czso.cz/eng/redakce.nsf/i/business_cycle_surveys_ekon
19The business poll is carried out by the CZSO, the consumer part is outsourced by a

private supplier of market research and opinion polling services.

http://www.czso.cz/eng/redakce.nsf/i/business_cycle_surveys_ekon
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Figure 2.3: U.S. composite leading indicator
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and of the OECD who include the data from the CZSO into their database.20

Usually, around 920 industrial companies and 520 building companies are asked

in monthly polls, sticking to the rule that their sales (building production)

represents at least a half of total sales in the sector, and further around 350

trading companies and 780 services companies are asked. All three series are

depicted in Figure 2.4.

Answers to each question are interpreted as a single number called business

cycle balance. It is the difference between the number of responses “increase”

and “decrease” expressed in percents. It publishes the following three indicators

which are not subject to revisions.

The business confidence indicator is a weighted average of seasonally ad-

justed confidence indicators in industry, construction, retail trade and in se-

lected services. The sector confidence indicators are constructed as averages of

seasonally adjusted weighted business cycle balances. The weights for answers

in the survey are sales (industry, retail trade, services) or building produc-

tion (“sales” of building companies), and number of employees in employment-

related questions.

The questions (topics) in each business sector are as follows:

20The data provided by EC and of the OECD differ from those provided by CZSO due to
different method of seasonal adjustment. Further, the CZSO’s website notes that the foreign
institutions do not include selected services indicator into the composite confidence indicator.
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Figure 2.4: Czech consumer, business and composite confidence indi-
cators
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1. industry: demand for products, inventory of finished goods (negative

relation),21, expected development of production;

2. construction: total demand, expected employment;

3. retail trade: overall economic situation, current level of inventories, ex-

pected development of economic situation;

4. selected services: overall economic situation, demand for services, ex-

pected development of demand for products.

The consumer confidence indicator is the average of business cycle balances

counted from the answers to following questions:

1. expected financial situation of consumers,

2. expected overall economic situation,

3. expected total unemployment (negative relation) and

4. expected savings expected in next 12 months.

21In the overview of Business Cycle Indicators by CB I did not mention the negative relation
of a component to the overall index in several cases, leaving it to natural understanding. Here,
I want to be specific.
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The composite confidence indicator, an equivalent to the already mentioned

European ESIN, is a weighted average of seasonally adjusted confidence indi-

cators in industry (40 %), construction (5 %), retail trade (5 %), in selected

services (30 %) and of the consumer confidence indicator (20 %).

2.4.2 U.S. confidence indices

There are two major monthly U.S. confidence indices, the ICS published by the

University of Michigan and the Consumer Confidence Index (CCI) issued by

the CB. Both indices are constructed from five questions which are part of a of

a broader survey of consumer attitudes and expectations. The questions have

equal weight in the index. Both organizations report two component indices:

a present situation component and an expectations component.

Index of Consumer Sentiment Let’s focus on the ICS first since it is in-

cluded in the OECD’s set of Consumer opinion surveys (a part of a broader set

MEI). The index, depicted in Figure 2.5, began as an annual survey in the late

1940s. In 1952, it was converted to a quarterly survey and in 1978 to a monthly

survey. The base month is March 1966 (Ludvigson 2004, pg. 2).

Figure 2.5: Index of Consumer Sentiment with recession bars (Uni-
versity of Michigan)

Source: University of Michigan, Surveys of Consumers, charts archive

It is based on approximately 500 telephone interviews with adult men and
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women. The sample is designed to maximize the study of change by incorpo-

rating a rotating panel sample design in the ongoing monthly survey program.

Therefore, for each monthly sample, an independent cross-section sample of

households is drawn. The respondents chosen in this drawing are then reinter-

viewed six months later. The total sample for any one survey is normally made

up of 60 % new respondents, and 40 % being interviewed for the second time.

The index is calculated from survey responses to the following questions:22

1. We are interested in how people are getting along financially these days.

Would you say that you (and your family living there) are better off or

worse off financially than you were a year ago?

2. Now looking ahead: do you think that a year from now you (and your

family living there) will be better off financially, or worse off, or just about

the same as now?

3. Now turning to business conditions in the country as a whole: do you

think that during the next twelve months we’ll have good times finan-

cially, or bad times, or what?

4. Looking ahead, which would you say is more likely: that in the country as

a whole we’ll have continuous good times during the next five years or so,

or that we will have periods of widespread unemployment or depression,

or what?

5. About the big things people buy for their homes: such as furniture, a

refrigerator, stove, television, and things like that. Generally speaking,

do you think now is a good or bad time for people to buy major household

items?

For each of the five questions, we take the difference between favorable

and unfavorable replies in percentages and add 100. This is called diffusion

measure. It is then divided by the base-period diffusion measure (equal to

110), multiplied by 100 and used as Xi in (2.1) where the nominator is divided

by the 1966 base period total. We add 2 to correct for sample design changes

from the 1950s.

ICS =
X1 +X2 +X3 +X4 +X5

6.7558
+ 2 (2.1)

22Retrieved from the website of Surveys of Consumers by University of Michigan at http:
//www.sca.isr.umich.edu/.

http://www.sca.isr.umich.edu/
http://www.sca.isr.umich.edu/
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The Surveys of Consumers at the University of Michigan publishes another

two consumer confidence indicators, the Index of Current Economic Conditions

(ICEC) defined in (2.2) and the Index of Consumer Expectations (ICE) defined

in (2.3).

ICEC =
X1 +X5

2.6424
+ 2 (2.2)

ICE =
X1 +X3 +X5

4.1134
+ 2 (2.3)

(2.4)

The preliminary value of ICS is released on second Friday and it is based

on about two-thirds of the full sample phone interviews conducted early in the

month. On month’s last Wednesday final value is released.

The background of the ICS Curtin (2007a) documents the origins of the

ICS. The economic behaviour research program at The University of Michigan

was initiated as a part of the post-World War II recovery program focused on

how consumers form economic expectations and how those expectations influ-

ence their spending and saving behaviour Curtin (2008). It was founded by

George Katona, a Hungarian-born American psychologist and economist. The

first survey was sponsored by FED and it was supposed to collect information

on households assets and debts. Katona ultimately convinced the sponsor and

others that (1) people would not be willing to participate in survey of dollar

amounts, (2) measures of consumer sentiment are useful. Katona stood at the

roots of behavioral economics. He thought that consumer spending (discre-

tionary purchases) depends on both ability (current income) and willingness

(assessment of future income prospects) to buy. His hypothesis was that in-

creased optimism and confidence of consumers raises spending, while with be-

coming more pessimistic and more uncertain, consumers increase precautionary

saving. The measure of confidence was originally designed as a broad measure

of expected changes in income. Finally, it encompassed both expected level as

well as the expected variance of income. The first name of the measure was

consumer confidence but later Katona recognized that consumer confidence has

both cognitive as well as affective components and therefore he renamed it to

consumer sentiment.
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The mechanics of ICS Curtin (2008) analysis the loss of confidence mea-

sured by the ICS that began in the U.S. in January 2007 and ended year and a

half later in June 2008, falling by 42 % from the January peak. Curtin iden-

tifies five typical phases of a collapse in confidence or put otherwise degrees of

economic discontent.

1. Inability of consumers to maintain their customary livinf standards due

to rising inflation.

2. High and rising unemployment.

3. The loss of acumulated wealth due to falling home values and equity

prices

4. Economic discontent translates into political one.23

5. A systemic economic falure when people focus on economic survival.

Discontent with unemployment, contrary to discontent with inflation, is a

first serious threat to economy by means of postponement of spending. Since

1930s, U.S. economy has not fallen to the final stage of discontent, a total

despair. The erosion of long-term optimism begins with growing belief that

what was once easily within a reach can no longer be accomplished. An ex-

ample is the 2007-2008 financial crisis which challenged several core society’s

institutions, mainly the stability of the economy and economic policies.

Curtin names particular reasons of worsened financial situation of con-

sumers in October 2008 (one of five questions in the survey): less income due to

job loss, fewer work hours, less overtime, smaller bonuses and wage increases,

decline in value of houses, loss in pension and stock accounts. We can see the

financial index depicted in Figure 2.6.

Curtin notes that people judge their situation with reference to standards

they are used to. Thus, October 2008 complaints about inflation have been as

often as during late 1970s when inflation was more than twice as high. Con-

sumers view declines in oil prices as temporary and that indicates preference

to fuel-efficient vehicles (which are not the U.S. carmakers ones).

Curtin comments the stock and housing boom and the critical error of peo-

ple about future long-term price trends. People could not imagine a collapse

23There have been three Presidents that won their initial term in the midst of economic
crisis: Reagan, Clinton, and Obama Curtin (2008, pg. 8).
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Figure 2.6: Index of Consumer Sentiment with recession bars - cur-
rent financial situation compared with a year ago (Uni-
versity of Michigan)

Source: University of Michigan, Surveys of Consumers, charts archive

from the long-term peak. “Although people learn from past mistakes, gener-

ations tend to repeat the mistakes of the past. unless there is a fundamental

change in human nature, some time in the distant future when another long

term peak in economic performance is achieved, the same mistake is likely to

occur again.” J. S. Mill named two reasons for overinvestment, one of which

was is that there is a “universal propensity of mankind (...) to overestimate

the chances in their own favour” Melberg (1998).

Curtin mentions the dominant factor determining (rapidly declining) pur-

chasing plans of consumers in year 2008. It is uncertainty about future jobs

and incomes. These references have exploded to heights never seen before. The

extraordinary size of the current response, Curtin says, is due to the fact that

their past spending had reached or exceeded the limits of their incomes.

Consumer Confidence index Let’s now turn to the CCI issued by the CB.

The CB launched its index on a bimonthly basis in 1967 and expanded it to

a monthly series in 1977. The base year is 1985 (Ludvigson 2004, pg. 2).

Since then, the CB surveys 5000 U.S. household by mail, receiving about 3500
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responses (Garner 2002, pg. 2).24 On the last Tuesday of the survey month, the

CB releases its preliminary figures based on about 2500 responses. Final, revised

data based on the full monthly sample are released with the next month’s

preliminary figures and are not subject to further revision (Ludvigson 2004,

pg. 34). The respondents are asked the following questions:

1. How would you rate present general business conditions in your area?

[good/normal/bad]

2. What would you say about available jobs in your area right now? [plen-

tiful/not so many/hard to get]

3. Six months from now, do you think business conditions in your area will

be [better/same/worse]

4. Six months from now, do you think there will be [more/same/fewer] jobs

available in your area?

5. How would you guess your total family income to be six months from

now? [higher/same/lower]

For each of the five questions, we calculate the diffusion measure as the num-

ber of positive responses divided by the sum of positive and negative response,

expressed in percentages. The index value for each question (Xi) is obtained

by comparing it to the initial value from the year 1985. CCI is calculated in

(2.5) as an arithmetic average of previously obtained sub-indices.

CCI =
X1 +X2 +X3 +X4 +X5

5
(2.5)

Similarly to the Survey Research Center at the University of Michigan,

the CB calculates subindices from the data, the Present Situation Index (PSI)

defined in (2.7) and the Expectations Index (EI) defined in (2.6).

EI =
X2 +X4 +X5

3
(2.6)

PSI =
X1 +X3

2
(2.7)

24The survey is conducted for the CB by TNS, currently the world’s largest custom research
company.
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Thanks to the method of calculation, the levels of the two main U.S. con-

sumer confidence indicators Institute for Supply Management (ISM) and CCI

are not comparable. A good rule of thumb is that a one-point move in Michi-

gan’s index ICS is comparable to a two-point move in the CB’s CCI Ludvigson

(2004, pg. 36).

Business confidence indicators Contrarily to consumer confidence indices,

there is not any major composite business confidence indicator in the U.S. which

would cover major sectors of the economy for a sufficiently long period.

National Electrical Manufacturers Association (NEMA) is a U.S. trade asso-

ciation of choice for electrical and medical imaging equipment manufacturers.

It was founded in 1926 and includes approximately 450 member companies, rep-

resenting more than 80 % of the electro industry with sales exceeding $120 bil-

lion.25 NEMA publishes the Electroindustry Business Confidence Index (EBCI)

since March 2001. It is based on monthly survey of senior managers at NEMA’s

member companies. It is designed to assess the business confidence of the elec-

tro industry in key world regions in present and in future.26 The questions

are:

1. How would you rate current economic conditions in the following regions,

as they affect your business, compared to the previous month? [better,

worse, unchanged, not available]

2. Using the following scale, please describe the magnitude of change in

economic conditions in North America this month compared to economic

conditions last month? [5 (improved significantly), 4, 3, 2, 1, 0 (stayed

the same), -1, -2, -3, -4, -5 (deteriorated significantly)]

3. How do you expect economic conditions in the following regions, as they

affect your business, to have changed six months from now? [better,

worse, unchanged, not available]

The value of the EBCI is the percentage of respondents expecting better

conditions plus a half of the percentage of respondents expecting unchanged

25Source: NEMA’s website http://www.nema.org/about/ and its September report, avail-
able at http://www.nema.org/media/pr/20090930a.cfm. Retrieved on Dec 31, 2009.

26The regions are North America, Latin America, Europe, and Asia/Pacific. The answers
for non-U.S. regions are obtained from members who operate in them.

http://www.nema.org/about/
http://www.nema.org/media/pr/20090930a.cfm
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conditions.27 Therefore, a score of 50 or higher suggests conditions appropriate

to expansion of the electroindustry sector.

The Small Business Research Board (SBRB) presents itself as a source of

opinions of small businesses operating in manufacturing.28 It monitors the

opinions of small business owners and managers since the fourth quarter 2005

and publishes the Small Business Confidence Index (SBCI). The index is a

composite of the particular industries indices (for example, D-SBCI is the Dis-

tribution & Wholesale Industry Small Business Confidence Index). The indices

and the composite index are also published for particular U.S. regions. The sur-

vey is conducted quarterly by phone and e-mail. The number of participant

varies from several hundreds to one thousand. They are being picked-up from

a total of approximately 100,000 small businesses in the U.S.. The first value

of the SBCI, 55.3, was set as the base value of the index. The exact phrases of

the SBCI poll questions are not known. They are focused on three categories:

expectations about revenue growth, the general economy and hiring, looking

forward 12 months. The indices of particular industries have, in addition, spe-

cific questions (for example, “leading methods for assisting in the expansion

of their business”, “issues currently having greatest impact on your business”,

“the most important priorities for next year”).

Business Roundtable is an association of chief executive officer (CEO)s of

leading U.S. companies.29 It publishes the CEO Economic Outlook Survey

(CEOS). The underlying poll is conducted quarterly since the fourth quarter of

2002. It asks the following questions:

1. How do you expect your company’s sales to change in the next 6 months

(annual rate)?

2. How do you expect your company’s U.S. capital spending to change in the

next 6 months (annual rate)?

27The counting procedure follows the methodology of the ISM which publishes a set of
indices.

28The industries include Construction & Contracting, Manufacturing, Transportation,
Food & Beverage, Retailing, Distribution & Wholesaling and Automobile & Vehicle Dealer-
ships

29They produce more than $5 trillion in annual revenues, they have more than 10 million
employees, they comprise nearly a third of the total value of the U.S. stock markets and
pay nearly half of all corporate income taxes paid to the federal government. Annually, they
return $133 billion in dividends to shareholders and the economy. Retrieved on Dec 31, 2009,
from http://tinyurl.com/yczh2cc.

http://tinyurl.com/yczh2cc
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3. How do you expect your company’s U.S. employment to change in the

next 6 months?

The available answers are higher, equal, lower. The composite diffusion in-

dex is centered around 50 and results can range from a negative 50 to a positive

150. The interpretation recommended by the Business Roundtable follows: “If

the Index is above 50, CEOs generally think the economy is expanding, and

if it is below 50, it is generally contracting”. The CEOS has been repeatedly

reported by Bloomberg.

The only widely known U.S. business confidence index is published by the

ISM, until 2002 named as National Association of Purchasing Management

(NAPM). To be precise, ISM does not perform confidence measures but rather

the measures of current economic activity since it asks on current month sit-

uation compared to the previous month situation. Available answers are bet-

ter/increased, same, worse/decreased. Note that it does not measure levels

but changes. ISM’s indicators are used in the OECD’s set of Business tendency

surveys (a part of a broader set MEI), along to, for example, the business confi-

dence surveys performed by the CZSO. Therefore, we will present the indicators

in more detail.

ISM publishes three reports on economic activity, the Manufacturing ISM

Report On Business (M-RoB), the Non-Manufacturing ISM Report On Business

(NM-RoB) and the ISM Semiannual Report On Business (SA-RoB). The best

known single indicator is the PMI, a composite manufacturing index, depicted in

Figure 2.7. The PMI has gained the reputation of a reliable near-term economic

barometer. In October 2003, JPMorgan, a major financial institution, and

Markit, a global financial information services company, in association with the

ISM and International Federation of Purchasing and Materials Management (IF-

PMM), launched a series of global economic indicators based on the methodol-

ogy of the PMI.30 They are JPMorgan Global Manufacturing PMI, JPMorgan

Global Services Business Activity Index and JPMorgan Global All-Industry

Output Index.

The calculation of the ISM’s indices has been already described with the

Business Roundtable’s CEOS which uses the same methodology. The index

is calculated as a diffusion index which express the diffusion (spread) of the

better/increase answer. The value of the index is equal to the percentage

30Retrieved from JPMorgan’s press release from September 29, 2003, “Report on Manu-
facturing and Services”, available at http://tinyurl.com/2vf6syd

http://tinyurl.com/2vf6syd
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Figure 2.7: Purchasing Managers Index with economic recession bars
(Institute for Supply Management)

Source: Federal Reserve Economic Data (FRED), series NAPM

of better/increase answers plus the half of the percentage of same answers.

A value of 100 indicates that all respondents are reporting increased activity

while 0 indicates that all respondents report decreased activity. The recom-

mended interpretation follows: “A PMI index over 50 represents growth or

expansion within the manufacturing sector of the economy compared with the

prior month. A reading under 50 represents contraction, and a reading at 50

indicates an equal balance between manufacturers reporting advances and de-

clines in their business. ”31 A PMI in excess of 41.2 %, over a period of time,

generally indicates an expansion of the overall economy (based on past obser-

vation of the relationship).32 The distance from 50 percent or 41.2 percent is

indicative of the strength of the expansion or decline.

The PMI is a composite index for the manufacturing sector of the economy

with equally weighted components: new orders, production, employment, sup-

plier deliveries and inventories. It has been issued since 1931. It is issued on

the first business day of every month. The source data come from a poll among

Business Survey Committees members. The composition of the committee is

31Source: the ISM’s website FAQ at http://tinyurl.com/y8bpnqs.
32Source: ISM’s November 2009 M-RoB, on http://tinyurl.com/ytwwoj. Note that in the

Overview of the Manufacturing ROB, the figure is at 42.7% available on http://tinyurl.

com/yfwskxq.

http://tinyurl.com/y8bpnqs
http://tinyurl.com/ytwwoj
http://tinyurl.com/yfwskxq
http://tinyurl.com/yfwskxq
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diversifed by the North American Industry Classification System (NAICS) to

reflect each industry’s contribution to GDP. The committee has more than 400

manufacturing companies.33

The PMI’s equivalent in the NM-RoB is the Non-Manufacturing Index (NMI)

with equally weighted components business activity, new orders, employment

and supplier deliveries. It has been published since June 1998 and it is issued

on the third business day of every month. The source data for the indices in

non-manufacturing category come from more than 370 companies.34

The ISM’s indicators are a component of several leading economic indica-

tors. The indicators are widely used by professionals in assessing the condition

of the U.S. and global economies. Klein & Moore (1988) shows that several

components of the M-RoB display leading characteristics to business cycle and

various economic variables in particular. The supplier deliveries component

itself is a component of The Leading Index published by CB. Generally, the

PMI, new orders, and supplier deliveries indices are leading indicators; the pro-

duction index is a coincidental indicator, and the inventories, employment, and

price indices are considered lagging indicators.35

Pelaez (2003), who reconstructed the PMI to better predict the growth rate

of real GDP, names several studies that document the PMI’s release influence

on bond and equity prices. Fleming & Remolona (1997, pg. 18) examine the

influence of particular kinds of new information on bond market. The PMI rates

seventh out of twelve variables.

There are several U.S. states business confidence indicators. An example is

a project of BBVA Compass, a U.S. bank, the Compass on Business program.36

Under the program and in collaborative effort with The University of Alabama,

The University of Arizona, the University of Colorado at Boulder and The

University of Texas at Austin, it published the Business Leaders Confidence

Index (BLCI), a forward-looking expression of business leaders in the respective

states. In the third quarter of 2009 the BLCI was stopped and only the Leeds

Business Confidence Index (LBCI) and the Alabama Business Confidence Index

(ABCI) were kept alive as a continuation of single components of the BLCI.

They measure economic expectations for the upcoming quarter by six key

33Retrieved from the Overview of the Manufacturing ROB, available ar http://tinyurl.
com/yfwskxq.

34Retrieved from the the press release Newest ISM ROB to Cover Non-Manufacturing
Sectors, available at http://tinyurl.com/yjk7lpt.

35Retrieved from the ISM’s press release The Value of the ROB, available at http://

tinyurl.com/33d8v42.
36Website at http://tinyurl.com/yb9scxd.

http://tinyurl.com/yfwskxq
http://tinyurl.com/yfwskxq
http://tinyurl.com/yjk7lpt
http://tinyurl.com/33d8v42
http://tinyurl.com/33d8v42
http://tinyurl.com/yb9scxd
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indicators (general indicators for the U.S. and Alabama economy, and industry

sales, profits, hiring and capital expenditures) and a composite index. They

are built upon an online survey among business executives across each state

who describe their expectation by strong decrease (value -2), moderate decrease

(-1), no change (0), moderate increase (1), strong increase (2). To compute the

values of the indices, we sum up the values of the relevant answers, divide by

the number of respondents, add 12, divide by 24 and express as a percentage.

Thus, the values of the indices are centered around 50 so that a value above 50

indicates expansion.

2.4.3 EU confidence indices

The EU constructed a composite confidence indicator ESIN whose first value

dates to 1985.37 Its components come from national polls conducted by sta-

tistical offices. The ESIN is made of confidence indicators for different sectors

of economy, namely industrial (40 %), construction (20 %), retail trade (20

%) and consumers (20 %). The procedure is step-by-step as follows. Xj,t are

balances for all questions in the survey.38 The balances have been described in

Subsection 2.4.1. In (2.8), we normalize Xj,t.

Yj,t =
Xj,t − X̄j

Sj
(2.8)

where X̄j = 1
T

∑T
t=1Xj,t and Sj =

√
1

T−1
∑T

t=1 (Xj,t − X̄j)
2
.

In (2.9) we weigh all of the components.

Zt =

∑
j wjYj,t

(
∑

j wj)t
(2.9)

where (
∑

j wj)t is the sum of the weights of the available series at time t.

In (2.10) we calculate the value of the indicator by normalizing it again by the

standard deviation and expected value of the weighted components. Then, we

scale it back but to a different values. The new expected value makes values

greater than 100 indicate an above-average economic sentiment while the values

below 100 the opposite. Assuming approximate normality in the answers, the

imposed standard deviation of 10 implies that in about 68 % of the cases the

ESIN will be within the range of 90 to 110 (EC 2007, pg. 20).

37Website at http://tinyurl.com/38lh8ta.
38Industry has 3 questions, services 3, consumers 4, construction 2 and retail trade 3; the

numbers may vary across countries since the harmonisation has not come to an end yet.

http://tinyurl.com/38lh8ta
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ESINt = (
Zt − Z̄
SZ

) · 10 + 100 (2.10)

where Z̄ = 1
T ′

∑T ′

t=1 Zt and SZ =
√

1
T ′−1

∑T ′

t=1 (Zt − Z̄)
2
.



Chapter 3

The link between GDP and

confidence

Before taking a survey of empirical literature on the link between confidence

and output, we will give a short introduction to the concept of trust, confidence

and expectation in the economy. In this introduction we may engage in the

problem of defining terms like confidence. The true reality is that the meaning

of such terms varies across schools of economic thought. That is due to the

fact that it is impossible to universally define such terms. An example of a

proprietary definiton are Keynes’s animal spirits (Keynes 1936, chap. 12, sec.

7, pg. 161):

• spontaneous human urge to action rather than inaction

• spontaneous optimism

The common feature of confidence-like terms’s definitions is thus confusion.

For example, in Section 2.2 we referred to Akerlof & Shiller misunderstanding of

Keynes’s animal spirits. In order to not to engage an infinite cycle of attempts

to uncover a universal hidden meaning of terms like confidence, we should try

to concentrate on the context within which it is used.

3.1 Trust and confidence

Trust can be understood as an opposite of uncertainty in personal (business)

relations. The rationale behind the evaluation of trust is the law of decreas-

ing marginal effectivity of (enforceability of) law and the impossibility to set

up a complete contract, as described in Mlčoch (2001) who emphasizes the
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advantages of investment into morality (social capital) in the pursuit of the

institutionalization of responsibility.

Mlčoch (2001, pg. 3) defines trust as a relation between economic agents

which describes how much an agent can rely upon (the action of) the other

agent. Trust does not concern actions but rather intentions. It is inherently

connected with uncertainty. Trust is based upon the agent’s experience (ex-

pectation) with (of) the realized actions and intentions of another agent she is

engaged with in a contract (either vague or a written one). Each agent, how-

ever, makes a different conclusion from an identical set of contracts outcomes.

There are also exogenous qualitative influences on trust. They are publicly

known and include for example news about economic development or simply

news about each and every daily topic.1

Mlčoch specifies the meaning of confidence as agents beliefs in the devel-

opment of whole economy (output, stock exchange indices etc.) confidence

extended into future makes up expectations. Similarly to trust, confidence is

an individual issue of people and firms who make it up from a total information

flow of which trust is an important element. The question on the mechanics

of confidence is very interesting but it is not the aim of this study. In the

empirical part, we take confidence as it is defined by indicators of confidence

of consumers and businesses.

Confidence In Austrian economists’s view, represented and pioneered by

Ludwig von Mises, human action (behaviour) is conscious and purposeful, i.

e., backed by a reason, intended to increase the agent’s satisfaction.2 Thus

from the perspective of the agents, their behaviour is always rational.

However, when we switch to outcomes of agent’s actions, we realize they

are often irrational. That has been repeatedly proved by empirical studies from

the behavioral branch of economics. While this claim is accepted by Austrian

economists, the methods and conclusions of experimental and behavioral eco-

nomics are not.3 While mainstream and Austrian economists believe in primacy

1To give an example, if there is an article in newspapers about flawed installing of wheels
on cars in Stop&Go car services, many people would double check the work of this company’s
mechanician.

2“Action is an attempt to substitute a more satisfactory state of affairs for a less satisfac-
tory one. [...] Cost is equal to the value attached to the satisfaction which one must forego
in order to attain the end.” A quote by Mises in Human Action, pg. 97.

3More about the controversy in an article by Frank Shostak “Behavioral, Experimental,
and Austrian Economics” at http://mises.org/daily/1082.

http://mises.org/daily/1082
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of reason (logic, information), Keynesians and behavioralists find explanation

also in psychology (unconscious mental processes, emotions).

Let’s examine the audacious idea that agents’s rational behaviour does not

provide space at all for the concept of their confidence, i. e., that confidence

actually reflects measurable economic and social values only, and therefore is is

a redundant concept. Under this view, agents have an information set, decide

and act, ignoring any waves of pessimism and optimism behind, as well as

uncertainty.

We can test the validity of this proposition in any time period by explaining

confidence by measurable economic and other values (social, politic, etc.). If the

explanatory power is unsatisfactory, we might need add another explanatory

variable, known as animal spirits, i. e., something unmeasurable, a collective

wave through the minds. Regrettably, confidence is hard to define and even

harder to measure. Therefore the regressions are limited to the confidence

indicators which represent confidence to a certain yet unknown degree.4

The trouble with the usage of the standard economic concept of maximiza-

tion of utility given a budget constraint in reality is the presence of uncertainty

in every step of the procedure. Agents do not precisely know their utility

functions and they face a large amount of informational noise which is costly

to sort out. It is uncertainty in decision-making which calls for the role of

confidence. Confidence overtakes the role of the initially employed rigorous

method of decision-making whose usage ultimately appears unfeasible.5 It en-

ables agents to assess the unknown variables in the decision-making process by

sidestepping from the rigorous analysis of all possible choices to the concept

of confidence. If there would not be uncertainty rendered by the impossibility

to assess all available choices and own preferences, people would not need any-

thing like confidence because they would each and everyone choose the most

optimal set of actions and behaviour. To give an example of this overall con-

cept, we take a stance towards the options in our decision-making, and we are

helped to do that by the available objective information and also by concepts

like animal spirits, general opinion of masses, emotions.

Firms and households evaluate the incoming flow of information and try to

evaluate it correctly to predict the future development and assess current situa-

tion. For example, whether the probability of being fired decreases, whether the

4We should note that in the empirical part of this study we will measure the explanatory
power of confidence indicators in relation to economic output.

5Naturally, an agent maximizes her utility in everything she does - at least in her ipinion.
However, this is rather an identity so that we cannot call it a working economic concept.
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demand for products will take off, whether wages will return to their pre-crisis

level, and so on. The evaluation of the information flow makes up confidence.

Animal spirits, like trust, is a factor which adds to confidence. Economists,

beginning with Keynes, give it various definitions. We can imagine it as a

movement in mind which, often without a proper explanation, pushes agents

towards a specific type of actions. It is like a flavour in mind. Williamson

(2009) defines it as “all that goes into quotidian economic decision-making

beyond the rigorously rational pursuit of self-interest.” However, we should

also note that according to Austrian school, anything like this does not exist

at all. Nonetheless, we try to impose a theoretical structure upon agents’s

confidence and decision-making, and therefore we continue.

Animal spirits have their role in the evaluation of the information flow as

described earlier: in some cases, it may be optimal for an agent to adopt a

currently overwhelming wave of thought in the society (or to rely on emotions,

intuition), instead of critically analysing information. Such a wave then adds

to our confidence, the state of mind with which we approach daily decision-

making. For example, if our stance towards stock exchange returns is firmly

positive but driven only by optimism resulting from pure persuasion that we

are in the growth-time, we may end up with a wrong investment decision at

the end of the day. And in fact, it would have been enough to follow the clear

and strong recommendation of a business column in a newspaper to avoid the

wrong decision. (It still holds that we can only hardly guess about the level

of rationality in the investor’s decision.) Note that if enough people follow the

economy-wide thoughts, we may witness a situation with self-fulfilling expecta-

tions.

People try to choose the most optimal set of goods, services and actions to

maximize their utility. We might imagine that they carefully and as exactly

as possible analyse available choices and think about the most advantageous

combinations. Yet it seems that they bring a significant amount of non-exact

methods into their decision-making, as was previously argued. That seems

strange but still it does conform to the classical economic model of consumer

behaviour. Usage of collective opinion, or in other words animal spirits, in

decision-making is caused by (1) Knightian uncertainty around agents in the

economy which levies high price on collection and interpretation of information,

and (2) increasing amount of information. Animal spirits, together with other

non-fundamental types of information, are a substitute of otherwise practically

unavailable information.
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Therefore confidence may be viewed as a result of the evaluation of the

flow of information to each agent. If agents come to positive conclusions, they

are optimistic, with confidence. However, if their stance could be explained

by measurable values, we would not call it a particular level of confidence but

rather a calculation. However, for the reasons already discussed, people find it

difficult to correctly assess their current and possible future economic situation,

and therefore they engage with information like animal spirits, which makes us

refuse the general term calculation as an expression for what we call confidence.

The information flow consists of measurable economic values and non-

fundamental information (which we called here animal spirits or realizations

of animal spirits). If we understand confidence as a proxy for willingness to

spend and work (households), to invest and to produce and to create (firms), we

define animal spirits as a residual in explanation of the given activity by what

we can measure. Then, animal spirits remain unexplained, and thus irrational.

However, the presence of animal spirits in agents decision-making should not

be called irrational since, by definition, (decent) people purposefully act to

increase their utility.

Let’s ask what is a crisis of confidence and what it might cause to the econ-

omy. Usually, we speak of crisis of confidence when confidence indicators reach

bottoms, or when credit for businesses, households or even financial institutions

runs dry.

With financial markets, there is a fresh worldwide experience about this. Fi-

nanciers seldom give over to irrationality because their only and firmly required

aim is high return. The only exception to the asserted hard-core rationality

is nothing less important than mass behaviour which is such an overwhelming

phenomenon that it makes financial markets look like a seesaw. Therefore, we

cannot call financiers stance calculated because even here animal spirits (or

psychology or irrationality) plays its role.

In times of crisis, households recognise increased probability of being dis-

missed from jobs or have salary reduced. Naturally, they turn their lives into

saving modes and prepare for bad times, i. e., they simply creep into shells.

That is an example of fall of confidence. But it is not an example of crisis

of confidence because it is a natural and expected event. Rather, a crisis of

confidence occurs when economic agents succumb to unreasoning fear.

The economic recovery should begin with the dismissal of the initial shock to

the economy, e. g., scarcity of credit, an oil price shock, malign misalignment

of relative prices. Households wait for firms to raise demand for labor and



3. The link between GDP and confidence 45

raise wages, while firms wait for increased demand of households. There could

be a situation that fundamentals become strong and yet consumers still have

low confidence and similarly businesses. The question is whether this catch-

your-tail game could be cracked by a whistle telling all agents “the crisis is

over, start living as usual, right now!” I. e., whether the agents would stop

lingering in their shells.6 The behaviour of confidence in times of crisis has

been deeply analysed by Chauvet & Guo (2003) and we will survey this study

in Subsection 3.2.3.

3.2 Ability to predict macroeconomic values

In practice, confidence indicators are measured among customers and among

businesses. In the U.S., however, business confidence indicators are not widely

used and in fact, they do not exist (the PMI used for example by OECD as a

business confidence indicator, is a measure of current economic activity). In

the euro area and the Czech Republic, both types are used. All presented confi-

dence indicators have the present and future element. The question mark comes

with the element of future. Researchers strive to find out whether the indica-

tors are a (non)linear combination of known variables, or whether they embody

animal spirits or in other words nonfundamental information or sunspots.

Consumer spending is equal to roughly two thirds of real GDP in the U.S.

(Figure 3.1) and one half in the Czech Republic (Figure 3.2). Let’s document

whether the movements in consumer confidence indicators help predict real

GDP and consumer spending, mainly in the U.S., both alone and added to a set

of economic variables.

A note to figures that we present here important in assessing for example

the GDP-leading character of confidence indicators. In almost all cases, the

the confidence indicators (and other variables, for details see Subsection 5.2.1

and Subsection 5.3.1) are monthly variables whereas the data from national

accounts are quarterly values.

In Figure 3.3 we see that the paths of U.S. real consumption growth follow

the same trajectory. There are only a few moments when the paths go against

each other. Several are after 1990 (that may be what caused that Blanchard

(1993) found the consumer confidence with significant non-fundamental infor-

6Note again than for example Austrian school of economic thought, there is no space for
such a concept like insufficient aggregated demand or crisis of confidence. However, we do
operate here with the terms of mainstream economics.
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Figure 3.1: U.S. components of real GDP
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Figure 3.2: Czech components of real GDP
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mation in that period of Gulf War), around 1982. In Figure 3.4 we see PMI

and the real GDP growth. PMI, the leading economic indicator, closely tracks

the movements of growth of output. In Figure 3.5 we can watch several scarce

deviations of real GDP growth and ICS: before 1980, again after 1990, then

probably in euphoria in the times of dot com era (end of 1990s).

Figure 3.3: U.S. ICS and growth of real consumption
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Czech figures reflect only a short period of time. Figure 3.6 shows unsyn-

chronized paths of real consumption growth and confidence indicator growth.

Figure 3.6 shows that confidence indicators in general follow the track of GDP

growth but that there are important exceptions. In 1999 confidence indicators

hit record lows, not touched even in 2009. Then in 2004, only consumer con-

fidence again extremely dropped. These jumps do not follow pattern of any

other variable. The consumer confidence indicator follows the cyclical com-

ponent of GDP as extracted by Hodrick-Presctott filter (λ = 1600), but with

varying amplitudes, and it does not follow the track of the same component of

consumption.

3.2.1 Ludvigson 2004

Ludvigson realized several regressions on the time span from 1968 to 2002. The

first result is that confidence indicators taken alone have important predictive
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Figure 3.4: U.S. PMI and growth of real GDP
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Figure 3.5: U.S. ICS and growth of real GDP
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Figure 3.6: Growth rates of the Czech consumer confidence indicator
and real consumption
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Figure 3.7: Czech consumer and business confidence indicators and
growth of real GDP
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power for quarterly consumer expenditure growth. Ludvigson regressed real

personal consumption expenditure on four lags of the confidence measures (the

ICS and the CCI). The R2 was around 15 % with p-values for the joint marginal

significance less than 1 %. The result were similar both for each index taken

separately or together. The expectations component of the CCI reached R2 21

%.

The second regression examines whether the confidence measures contains a

new explanatory information compared to the standard set of baseline economic

indicators. This is the question which divides scientists into two groups.

Ludvigson used the explanatory set which is common in previous work on

explanatory power of confidence indicators. It includes lagged values of the de-

pendent variable, labor income growth, the logarithmic differences of the real

stock price and the first difference of the 3M Treasury bill rate. The finan-

cial market indicators, available on an almost continuous basis, are included to

prove the argument that the advantage of these indicators is the provision of

timely data. Ludvigson found that including both indices in the set of baseline

indicators allows the regression to explain an additional 10 percent of the varia-

tion in real personal consumption expenditure. So the entire set of explanatory

variables provides us with R2 equal to 41 %. Individual addition to R2 is 5

% and 7 % for the ICS and the CCI. The results for subcategories of the total

real personal consumption are mixed. For example, for motor vehicle spend-

ing, the indices taken individually actually weaken the predictive power of the

baseline equation. Included both or only the expectation component included,

however, they do have forecasting power. To sum the results up, Ludvigson

states that for total consumer expenditures, both the Michigan and Conference

Board indices provide us with modest incremental information about the future

path of spending and that taken together, the two indices deliver fairly strong

predictability of expenditure growth on goods.

Ludvigson quotes another two studies that confirm the forecasting power of

consumer confidence indicators. Slacalek7 documents out-of-sample forecasting

power for three-month consumption growth. Souleles documented the forecast-

ing power on individual households data. He linked the household-level data

that underlies the ICS and the most comprehensive household-level data set on

consumer expenditures, the Consumer Expenditure Survey.

7Slacalek, Jiri. 2004. “Forecasting Consumption”. Working paper, Johns Hopkins Uni-
versity. Available at http://www.slacalek.com/research/sla04foreC/sla04foreC.

http://www.slacalek.com/research/sla04foreC/sla04foreC
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3.2.2 Matsusaka and Sbordone 1999

The paper “Consumer confidence and economic fluctuations” (Matsusaka &

Sbordone 1995) has become an inspiration for the empirical part of this study.

The authors undertook an analysis of the link between consumer confidence

and economic output growth and we will try to follow their steps. Their aim

was to examine whether consumer confidence, measured by the University of

Michigan ICS, Granger causes (for definition, see Section 5.1) GDP in the period

from 1953 to 1988. Their idea is based on strategic complementarities and

multiple equilibria.

The idea of cause and consequence is difficult to disentangle. A cause in

Granger sense is a temporal precedence. If we prove a variable to Granger-

cause another one, we prove that a linear combination of its past values (sig-

nificantly) helps to predict the current values of the other variable. However,

this fact suggests either cause relation, or mere anticipation. The assumption

of Matsusaka & Sbordone (1995) is that if the Granger causality is significant

even after robustness checks, i. e., controlling for a set of fundamental and

other publicly available predictors of output, “some support is provided for

the idea that consumer sentiment causes output fluctuations” (pg. 298). The

authors found exactly this kind of support. As control variables, they used in

their regressions:

• The composite leading economic indicator 8 Before 1989, the indicator

did not include the Index of Consumer Expectations, a component of the

ICS.

• The components of the composite leading economic indicator.

• Governmental expenditure, monetary aggregate M3 and sensitive com-

modities prices (“textbook control variables”).

• “Default risk”, the difference between interest rate on 6-month commer-

cial paper and the rate of interest on 6-month Treasury Bill.9

8Formerly compiled by the Bureau of Economic Analysis at the U.S. Department of Com-
merce. Since 1995 it is compiled by CB.

9Commercial paper is a short-term debt instrument issued by a corporation usually for fi-
nancing of accounts receivable, inventories and meeting short-term liabilities. The instrument
is usually not backed by any kind of collateral which makes investors even more cautious.
Typically, debt instruments and other securities must be registered with the Securities and
Exchange Commission (SEC) which raises the cost of debt. However, in case that the com-
mercial paper is not used for financing of fixed assets, the issuer does not have to meet the
SEC at all. Source: Investopedia.com.
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In the VAR, the series are either stationary or they are logarithmically dif-

ferenced (GDP and the Index of Leading Indicators (ILI)).10 The ICS indicates

a change in sentiment which together with the absence of trend allows for the

use of the ICS’s levels. Similarly for default risk. The model is specified as

follows:  Yt

At

St

 =

 a (L) b (L) c (L)

d (L) e (L) f (L)

g (L) h (L) i (L)


 Yt

At

St

+

 εY t

εAt

εSt

 ,
where Yt is GDP growth in quarter t, At represents control variables, St

is the ICS, x(L) is a polynomial in the lag operator L, and ε is an error.

The authors found best fit with the four-lag models. The Granger causality

from consumer sentiment to GDP was tested by asking whether the block of

coefficients represented by b(L) are jointly zero. The null hypothesis is that

there is no Granger causality, i. e., that the coefficients are jointly equal zero.

Another test is on the block exogeneity of GDP and the ILI with respect to

the ICS (put precisely, it is exogeneity of Yt and At with respect to St). The

test gives an answer to the question whether to include a variable in a VAR at

all. The test verifies whether the potential outcast Granger causes any other

variable (for definition, see Section 5.1). The authors use also the sum of

coefficients test for the determination of the long-term effect of a variable on

the other variable. As a means of quantitative expression of the influence of

confidence upon GDP fluctuations they used forecast error decomposition.

The result of their study is a uniform robust rejection of the hypothesis that

consumer sentiment does not Granger cause output. The authors interpret this

as a support to the idea that exogenous changes in sentiment have real effects on

output. In quantitative measure, between 13 and 26 % of the variance of GDP

innovations is the result of waves in confidence. The authors conclude that

they demonstrated consumer confidence as an independent factor in economic

fluctuations.

Let’s stop at the theoretical undepinning of the study. Matsusaka & Sbor-

done (1995) note that the business cycle and growth models can exhibit multiple

equilibria if they contain strategic complementarities.11 A feature of multiple-

10Note that we explain much of the econometric theory typically used in these studies in
Section 5.1.

11The term comes from game theory where agents decisions are strategic complements if
they reinforce each other, i. e., if each agent’s optimal actions are positively correlated with
the actions of other agents.
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equilibria models is that output can fluctuate because agents expect it to fluc-

tuate (self-fulfilling expectations). An example are capital markets. That forms

the theoretical reasoning of how consumers moods swing output.

3.2.3 Chauvet and Guo 2003

Similarly to Matsusaka & Sbordone, Chauvet & Guo (2003) start their em-

pirical study with the reference to multiple equilibria models and concentrate

on the role of non-fundamental shifts in agents expectations (which they call

consumers sunspots and entrepreneurs animal spirits 12 technically innovations

in consumer (business) sentiments equation in a VAR with a set of fundamental

variables and other predictors of GDP.) around the beginnings and ends of

U.S. recessions as dated by National Bureau of Economic Research (NBER). In

these times, researchers have shown, unusually large and unpredictable changes

in consumer confidence are important independent explanatory factors of con-

sumer spending. Chauvet & Guo try to capture the asymetric behaviour across

business-cycle phases. Thus they try to make a step ahead of the older studies

whose empirical method could average these effects out in the linear analysis

across whole sample. In the Markov regime-switching model, they could al-

low for regime-specific parameters, i. e., parameters different for the regime of

pessimism and optimism. They found that self-fulfilling pessimism may have

played an important independent role in in 3 out of 8 recessions covered by

their 1953 to 1995 dataset (1969-1970, 1973-1975, 1981-1982).

The information set used in the extraction of consumer sentiment sunspots

(innovations) is based on more than 50 series known in literature for GDP-

predictive power. More than 500 linear and Markov switching VAR models

are considered in searching of the model with best predictive power. The

best models are four-lag four-variable models composed of consumer sentiment,

business formation, GDP and either the interest rate (3M Treasury Bill) or the

Stock & Watson’s leading economic indicator.13 Then the following VARs with

Markov switching regimes in drift µcst , µ
b
s∗t

and conditional variance Ωc
st , Ωb

s∗t
are

estimated:

12The idea behind the word “sunspots” is that it is something that does not have actual
relevance for forecasting economic activity, like “tea leaves”.

13The Stock & Watson’s indicator is described in: Stock, James H. and Watson, Mark
W., “New Indexes of Coincident and Leading Economic Indicators” (April 1990). NBER
Working Paper No. R1380.
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yct = µcst + αck(L)yt + εct , ε
c
t |st ∼ N(0,Ωc

st), st = 0, 1,

ybt = µbs∗t + αbk(L)yt + εbt , ε
b
t |s∗t ∼ N(0,Ωb

s∗t
), s∗t = 0, 1,

where yt is the vector of all four endogenous variables in the model, yct is the

consumer sentiment index, ybt is the business formation index, and αck(L) and

αbk(L) are lag polynomials for the kth variable in the sentiment and business

creation equations, respectively. The regimes represent pessimism and opti-

mism. There are two separate Markov processes for consumers and businesses,

st and s∗t . The business and consumer innovations from the models are similar.

The filtered probabilities of pessimistic state rises close to unity around the

periods of recessions. The Markov state 0 (pessimism) exhibits low or negative

intercept, high volatility and a shorter average duration, compared to the state

1.

The analysis then focuses on probabilities of pessimism around economic

turning points and mainly slowdowns (10) and contractions (6 in the period).

The aim is to shed light on the role of self-fulfilling prophecies. Probabilities of

consumer consumer pessimism generally rise right before or at the beginning

of economic slowdowns/recessions. Since the Oil crisis in 1973, the consumer

reactiveness to economic uncertainty has increased and all subsequent slow-

downs/recessions were accompanied by higher and longer-lasting probabilities

of pessimism. The interesting economic events are the 1973-1975 and the 1981-

1982 recessions and the 1984-1987 slowdown because they were preceded by an

increase in the probability of pessimism which creates a potential causal factor

of these events. Concerning probabilities of businesses pessimism which can be

interpreted as animal spirits, they are more reactive than those of consumers

and also make a causal factor for the unhappy events.

The authors then analyse step by step the five events with the probability of

pessimism peaking before slowdowns and recessions. The behaviour of variables

like sales, employment, interest rates and personal income is examined in order

to identify the pessimism as a consequence or an independent cause of the

downturn/recession.

Another analysis covers the transmission mechanism from pessimism to in-

vestment and consumption. It is done by an AR(1) two-state Markov switching

model where the states are high- and low-growth phases. The filtered proba-

bilities of the phases are visually compared with probabilities of consumer and

business pessimism. A Granger causality from (a) consumer sentiment (to con-

sumption growth, (b) business formation to investment growth is examined.
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Taken for the entire sample, the sentiments do not Granger-cause the growth

but taken for subsamples around downturns, the sentiments are statistically

significant.

Let’s give an example of the detailed analysis of the 1973 recession which

started in the last quarter of that year. Probability of pessimism rose in the

beginning of the 1973 slowdown and remained high during the following period.

The probability of low-consumption-growth phase increased three quarters later

and peaked with the beginning of the recession. In the same time, however,

growth in personal income and employment were both rising. The waves of pes-

simism may have turned the slowdown into recession. Further, the hypothesis

of no Granger causality from probability of pessimism to consumption growth

was rejected (again, it is rejected only if tested on subsamples, which points to

the weakness of full-sample linear analysis).

The conclusion of Chauvet & Guo (2003) is that the U.S. recessions in 1969-

1970, 1973-1975, 1981-1982 could have been responses not to shifts in funda-

mentals but to economic agents’s self-fulfilling pessimism. Similarly to Mat-

susaka & Sbordone’s, this finding provides empirical support to the multiple-

equilibria economic models (coordination failure, self-fulfilling prophecies) “whereby

consumers and businesses sentiments have important independent influence on

economic fluctuations”.

3.2.4 Grisse 2008

Grisse (2008) focused on firms’s expectations and found they may have causal

effect on industrial production (which is published monthly, contrary to quar-

terly records of GDP). The procedure is analogous to that of Matsusaka &

Sbordone (1995). The Granger causality from businesses expectations about

near future to industrial production is confirmed and the contribution of sen-

timent shocks to the forecast error variance of the industrial production is

around 15 %. Grisse’s methodological innovation is the use of a structural VAR

identified by heteroskedasticity in the data and thus avoiding the usual ad-hoc

restrictions.14 He is also the first to test this kind of hypothesis on German

data. The advantage of (an identified) structural model is that we have a theo-

retical model which describes the underlying relation between expectations and

economic activity. Structural VAR allows for the analysis of contemporaneous

14The overview of the methodology of VAR is in Section 5.1.
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effect of shocks on the endogenous variables.15 It also enables to quantitatively

analyse how the underlying structural shocks to expectations (i. e., the animal

spirits) affect economic activity over various time horizons (impulse response

functions, forecast variance decompositions) - without the necessity to order

the variables.

The usual shortcoming of structural VAR compared to the reduced-form VAR

is the necessity to identify the model, usually by ad hoc restrictions of poten-

tially interesting relations. Grisse identified his structural model by exploiting

heteroskedasticity in the data without any ad hoc restrictions. Nonetheless,

there actually are several ad hoc restrictions in the model. Namely, in the

business sentiment equation, Grisse (2008, pg. 9) argues that at the time of

conducting the survey by Ifo Institute for Economic Research (Ifo), the latest

figures available for the remaining variables in VAR, the industrial production

and CB leading indicator, concern month t − 2. Therefore, he restricts the

effects of Yt, Yt−1 and LEIt, LEIt−1 in the equation to zero. The counterargu-

ment is that although not yet expressed in indicators, the restricted values are

known to firms in an indirect manner.

Let’s present the idea of identification through heteroskedasticity following

Rigobon (2003, pg. 779). Rigobon shows the idea on a standard problem of

identification in a supply-demand scheme:

pt = βqt + εt (3.1)

qt = αpt + ηt (3.2)

where (3.1) is the demand equation and (3.2) the supply equation. We

want to estimate α, β and the variancees of shocks, σ2
ε , σ

2
η. We assume for now

that σ2
εη = 0. α and β being different from zero, we cannot estimate (3.1) and

(3.2) without further information (note that we discuss this topic in general

in Section 5.1). The problem is illustrated on the covariance matrix. We can

estimate the reduced form covariance matrix Ω̂. It is given by

Ω̂ =
1

(1− αβ)2

[
β2σ2

η + σ2
ε βσ2

η + ασ2
ε

βσ2
η + ασ2

ε σ2
η + α2σ2

ε

]
. (3.3)

Ω̂ provides us with three moments (the variance of residuals in pt and qt and

15With monthly data on industrial production that allows for the possibility that firms’s
expectations affect activity in the same month.
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their covariance) whereas there are four unknows in its specification in (3.3),

α, β, σ2
η, σ

2
ε . Now we can choose from several techniques of identification by

restriction (exclusion restriction, sign restriction, long-run constraints, variance

constraint) or we can take the following assumptions and identify the system

by heteroskedasticity: (1) there are two regimes in volatility (i. e., there is

heteroskedasticity), (2) structural parameters are stable across regimes. Then

Ω̂s =

[
ω11,s ω12,s

ω12,s ω22,s

]
=

1

(1− αβ)2

[
β2σ2

η,s + σ2
ε,s βσ2

η,s + ασ2
ε,s

βσ2
η,s + ασ2

ε,s σ2
η,s + α2σ2

ε,s

]
, s ∈ {1, 2} ,

where s denotes a volatility regime. In the new system, there are six un-

knowns, α, β, σ2
ε,1, σ

2
ε,2, σ

2
η,1, σ

2
η,2. The two covariance matrices Ω̂s provide six

equations. If the equations are independent, the system is just-identified.

However, one still has to decide how to identify the volatility regimes. We

can attach specific regimes to recurring events or we can make a threshold rule.

Grisse (2008) defines the regimes based on uniquely increased volatility of each

of the VAR variables plus a tranquility regime.

3.2.5 Oh and Waldman 2005

Oh & Waldman (2005) go a step ahead, but not in econometric methodology

but in the desire to correctly identify the source of shocks to expectations of

future growth of the economy which are supposed to be (one of) the non-

fundamental driver(s) of changes in economic output.

As a measure of future expectations they picked the Survey of Professional

Forecasters (SPF) which, contrary to consumer and business sentiment indica-

tors, is focused solely on future.16 The methodology of the SPF changed in 1976

to provide better forecasts.

Shocks to expectations are represented by errors in the initial announce-

16The quarterly SPF is maintained by the Federal Reserve Bank of Philadelphia which
replaced the American Statistical Association and the NBER in 1992Q2. The survey dates
back to 1968Q4 and it currently includes 32 economic variables. In each survey, the fore-
casters provide their projections for the next five quarters and for the current and following
years. The SPF is available at http://www.philadelphiafed.org/econ/spf/. In Europe,
there is the The European Central Bank (ECB) SPF which includes rates of inflation, real
GDP growth and unemployment in the euro area for several horizons. It is available at
http://tinyurl.com/32h2k7d. The U.S. SPF includes probability of a decline in real GDP.
A reporter from The New York Times once used the term “The Anxious Index” in reference
to this probability and since then it is known under this term. It is the probability of a
decline in real GDP in the quarter after a survey is taken.

http://www.philadelphiafed.org/econ/spf/
http://tinyurl.com/32h2k7d
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ments of the leading economic indicators, used by professional forecasters to

create their forecasts. The shocks to expectations can, for example, make eco-

nomic agents more optimistic. In the framework of multiple equilibria models

with strategic complementarities, the result would be an increased aggregate

economic activity.

The regression equation is

Et(IP t+j) = b1 + b2Et−1(IPt+j−1) + b3I
F
t + b4Rt + et,

where Et(IP t+j) is mean of the forecasted growth rate in industrial produc-

tion in quarter t for quarter t + j, IFt is the true (final) announcement of the

quarterly growth rate of the leading indicator in quarter t, Rt is the revision

of the leading indicator in quarter t expressed per cent of the final indicator’s

value. The result is that the errors in the initial announcements of the leading

indicators have a statistically significant effect on contemporaneous movements

in expectations. The effect of the errors on real economy grows with the usage

of Et(IP t+j) by economic agents in their decision-making.



Chapter 4

Confidence in the financial and

economic crisis

Garner (1991, pg. 68) concludes with general guidelines on the usage of con-

sumer confidence indices. One of them states that they might be useful in

exceptional instances where confidence changes abruptly because of unantici-

pated non-economic events. Garner has come to this conclusion by performing

an event study in the period of Kuwait invasion of the U.S. Army. Throop

(1992) comments on the same period of time that normally, consumer senti-

ment moves with current economic conditions and bears a stable relationship to

a few economic variables. At times of a major economic or political event like

the Gulf War, however, consumer sentiment can move independently from cur-

rent economic conditions. At such times, it provides useful information about

future consumer expenditures that is not otherwise available.

The financial crisis which fully bursted in late summer 2008 stirred up the

economic crisis which threw major world economies into great recession. The

purpose of this chapter is to examine the origins of the financial and economic

crisis and their consequences, with to confidence of major agents in this epic

movie, households and financial institutions. We have already touched financial

crisis in previous chapters.

In all times agents have some views about future economic development

which is the cornerstone of their economic behaviour, including current and

planned consumption, saving and investment. They try to maximize their wel-

fare. Therefore they also maximize their efforts in economic planning with

respect to the budgetary and timely constraints. In times of crisis, several fac-

tors negatively influence agents confidence in their economic well-being. The
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most obvious is the crisis itself which stretches public and households bud-

gets, and firms income statements. For people, keeping a job or finding a new

one becomes increasingly difficult. In such times, agents’s sensitivity to posi-

tive and negative information about the economy changes and becomes more

assymmetric. Lower confidence is a result of a sum (or a multiplication) of

negative factors. Economists usually assume agents rational behaviour which

we can do as well in order to say that agents do not just chaotically panic in

their actions but stick to somewhat strict calculation or, put in other words,

sharp decision-making. Therefore they are interested in real threats to their

well-being. Households read and analyze job market information while firms

concern themselves with news about financial and market conditions. A crisis

makes the occurrence of real threats more probable and leaves agents’s calcula-

tions blurred by the cloud of uncertainty which floats around and through the

economy with increased density. As a result of the crisis, the levels of produc-

tion, investment and sales decrease, and ultimately employment falls as well.

Smaller tax collection and increased social expenses, not speaking about fiscal

recovery expenses, burden public budgets.

We can imagine that a part of this downturn is a pure psychological mat-

ter. The other part would be the result of a real shock to the economy, for

example a supply shock, or credit crunch. To understand the psychological

part which is based upon agents confidence, we need to understand the real

part of the financial and economic crisis, i. e., the facts, and true reasons of

the economic decline. Therefore we will discuss the origination of the crisis

and the consequences for markets. That will give us a clearer picture of what

agents have had to deal with, though in a much more uncertain environment.

In the following sections I will attempt to describe the roots of financial crisis

with a special regard to confidence. Nonetheless, the roots have a hard core.

The subsequent or actually parallel economic crisis, heavily aggravated by the

financial crisis, spread around the world and put many countries into recession.

In its core there are also two non-financial industries, automotive and building.

Let’s focus on the main part of the financial crisis known as credit crunch.

The overall situation in financial markets is depicted in Figure 4.1.

There was a general investment surge since late 90s and mainly 2000s fu-

eled by several factors: low interest rates, strong confidence of market players,

new financial products based on securitization, strong demand for U.S.-based

investments. The most popular type of investment was a securitized pool of

mortgages, both prime and subprime. Unfortunately, with a backset in the



4. Confidence in the financial and economic crisis 61

Figure 4.1: Developments in Mature Credit Markets

Source: International Monetary Fund (IMF) World Economic Outlook (WEO) April 2010,

pg. 5
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real estate market (Figure 4.2), a sunset came upon subprime mortgages (Fig-

ure A.15) and so has, eventually, upon financial markets in U.S. and Europe.

Then, financial institutions started to count losses based on mortages-related

write-offs. The scarcity of cash known as credit crunch made operational fi-

nancing of several famous and until then inviolable institutions impossible. But

credit crunch hit all sectors of economy (Figure 4.3). The total loss of confi-

dence made all major players in financial markets sit on their pile of cash and

lend to virtually nobody.

Figure 4.2: S&P/Case-Shiller Home Price Indices, U.S. National Val-
ues
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At the end of the day, heads of states and central bank governors had to face

a serious challenge - a turmoil in financial markets which quickly stimulated a

worldwide economic crisis. Central banks responded by lowering their policy

rates (Figure 4.4) and using various methods of extending liquidity to big finan-

cial institutions which increased the size of their balance sheets (Figure 4.6).

Governments came up with fiscal packages (Figure 4.5).

The roots of financial crisis developed in ground rich on money. Several

economy-wide debt measures peaked, signaling increased debt burden and over-

leveraging of financial institutions. In the history of financial and economic

crisis, this is not a surprise. According to Reinhart & Rogoff (2008a), systemic

banking crises are typically preceded by asset price bubbles, large capital inflows
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Figure 4.3: U.S. Commercial Paper Outstanding

Description: In percent of total mortgage loans

Source: IMF Global Financial Stability Report (GFSR), April 2010, pg. 16

Figure 4.4: Policy rates in the U.S., Eurozone, Japan and England

Source: Bank for International Settlements (BIS) Annual Report 2008/09, pg. 91
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Figure 4.5: Fiscal packages in OECD countries

Description: Estimated fiscal costs as a percentage of 2008 GDP

Source: BIS Annual Report 2008/09, pg. 111
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Figure 4.6: Central banks’s assets and liabilities

Description: In billions of respective currency units

Source: BIS Annual Report 2008/09, pg. 98
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and credit booms, in rich and poor countries alike. The innovation here is in

the employment of credit derivatives into the drama. The second half of the

year 2008 has shown that credit derivatives are like fire: a good servant but an

evil master.

There is a plethora of the crisis causes. The first is a boom of subprime

mortgages which was speeded up by several factors.

Boom of subprime mortgages There was a political intervention into the

mortgage market. Zelený (2008) puts the starting pistol of the race towards

credit crunch into the hands of Clinton Administration which updated the 1977

Community Reinvestment Act (CRA). It was proposed to encourage banks to

lend even to poor neighborhoods which resembled No income, no job or assets

(NINJA) households rather than a trustworthy households. Clinton introduced

ratings of banks in terms of compliance with CRA. In fact, the ratings forced

banks to lend more to low-income borrowers who would not pass the usual

lending standards but who passed the CRA-enriched ones.

The first half of 2000s saw the FED’s federal funds rate at an extremely low

level (Figure 4.7). From 2000 to 2004, the FED lowered the rate target from

6.5 % to 1.0 % in order to faciliate the growth of the tumbling economy, facing

the consequences of the dot-com bubble, the terrorist attacks in September

2001 and deflationary risks. In addition, the fall of interest rates was helped by

savings glut in developing countries, mainly China. The foreign funds spread

into the U.S. to finance its current account deficit. These funds created a

demand for financial assets, pushing interest rates down.

As a result, the economy faced a large increase in savings relative to real

investment opportunities. One of the stopcock for excessive savings was real

estate. Many economists criticize the FED’s easy monetary policy as the major

cause of the financial crisis1

For example, Taylor (2009) criticizes FED for the deviation of its policy rate

“from historical precedents and principles for setting interest rates [his Taylor

rule], which had worked well for 20 years [Great moderation].” The “monetary

excess” is showed in Figure 4.8 where we see the actual FED rate and the

“counterfactual” rate, which is in line with the type of policy that “FED had

followed fairly regularly during the previous 20 year period of good economic

performance.”

1A survey of opinions is available in The Wall Street Journal in “Economists’s Views on
Interest Rates, Housing Bubble” at http://tinyurl.com/ycu35ou.

http://tinyurl.com/ycu35ou
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Figure 4.7: U.S. Federal funds effective rate (level and growth rate)
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Figure 4.8: U.S. Deviation from Taylor rule during 2000s

Source: Taylor (2009, pg. 3)
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Mortgages became very popular. They were demanded both from house-

holds and from investors. Therefore, mortgage originators and dealers came

up with increased marketing effort to sell as much mortgages as possible. In

Figure 4.9 we see the inverse relationship between delinquency rate and housing

prices.

• Households strived to engage in the opportunity to get a house or to

refinance their current mortgages for favourable terms. Furhermore, the

value of houses grew rapidly which meant that buying a house was, sup-

posedly, a wise investment, and also a valuable collateral. It eventually

happened that mortgage originators started to offer the loans to subprime

market sector. So called subprime-mortgages soon formed a vast majority

of all originated mortgages.

Note that a significant part of mortgages in US are non-recourse mort-

gages. When defaulting on such a mortgage, one is not personally re-

sponsible for the rest of payments. Therefore, the lender takes only the

collateral (a house) but not a car, for example. Then there is home eq-

uity, the percentage of the mortgage value that the buyer of mortgage

has to pay at the beginning. The feature of non-recourse mortgages is

that falling housing prices are a rational incentive for people to default

on mortgage. It occurs when price of house falls below the value of the

mortgage so much that is erases the home equity. Since the requirement

on home equity was very low, such situations were almost the rule.

• Demand of investors for mortgages stemmed from the demand for mortgage-

backed securities (MBS)2.

The situation in markets developed in such a way that treasury bonds

had a very low yield. Therefore, investors, and there were a lot of them

in the field at that time, strived to find a different investment opportu-

nity. Home equity asset-backed securities (ABS), of which MBS is a class,

2MBS are securities backed by pools of mortgage loans. The securitization process goes as
follows: the originator sells the actual loans to government sponsored entities such as Fannie
Mae or Freddie Mac, or private entities such as investment banks or hedge funds. The prior
accepts only those loans which conform to its rules, while the latter buy also non-conforming
loans. The new owner of the loan creates a security from a pool of the loans which, taking one
by one, are illiquid and doomed to stay on the originator’s balance sheet. The security is then
offered in the general market. The security is held by an special purpose vehicle (SPV) of the
seller so that it does not appear on its balance sheet. Another advantages of securitization is
that it enables the original holder to secure cash for financing other projects, often cheaper
than issuing bonds or taking a bank loan. Source: Little (2008, pg. 16)
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Figure 4.9: U.S. Delinquency rate and housing prices

Source: Taylor (2009, pg. 7)

emerged as an ideal candidate. It offered variety of risk-return profiles

and the ratio has generally been better than with other investment ve-

hicles. Eventually, home equity ABS became the main underlying asset

group backing CDOs (Little 2008, pg. 4).

• The activity of mortgage originators proved to have several dark aspects.

Fighting for customers, mortgage originators introduced adjustable rate

mortgages (ARM) with appealing teaser rates.3 Low financial literacy

made many people believe that the initial low rates would last forever

(Figure 4.13). There were also other methods of predatory lending.

Complex financial products The second critical ingredient of the crisis was

the flood of complex financial products based upon MBS. The rapid growth of

this market segment became a key problem. Financiers became risk engineers

and focused on attaining the best risk/return ration. While this is a natural

aim, in this case it had an unnatural culmination. A phenomenon of low-

risk and high-yield securities spread around the world. MBS-based products

became hugely popular. Unfortunately, investors, as seen ex post, missed the

fact of presence of inherent risk of such type of securities. (Of course, there

3Teaser rates are artificially low interest rates fixed for a period from 1 month to 1 year
introduced in order to lure customers.
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are some people, now famous, who predicted the future development precisely.)

The financial tower of Babel made of subprime mortgages-bricks represented

a hidden and until some time incredibly profitable time bomb. To describe

the market feelings, let’s cite Dan Hojdar, a former managing director of risk

management at Bear Stearns, a global investment bank and securities trading

and brokerage that went bankrupted in year 2008: “The overall feelings in

financial markets in mid 2000s were very optimistic. Every financial institution

was eager to engage in MBS.” But in reality, all of these companies failed to

recogniz e real amount of market and liquidity risk.

The complexity of the world of structured finance products perplexed nearly

everyone: general public, investors and also rating agencies. Investors, as it

turned out, held securities they actually did not understand at all. A shadow

has been cast on the face of namely rating agencies which critically failed

to properly value the inherited risk in home-equity based securities. Taylor

(2009, pg. 8) names possible reasons of the failure: a lack of competition, poor

accountability or, most likely, an inherent difficulty in assessing risk owing to

the complexity in the financial world.

• MBS were offered with credit enhancements like bond insurance and later

with credit default swaps.4 By buying a credit default swap (CDS), MBS

holders transferred their risk to the seller of the CDS. Insurance improves

confidence and propagates business activity. Note that the market for

credit derivatives grew to be larger than the market for the underlying

assets themselves (Little 2008, pg. 5).

• As we already mentioned, MBS continued to gain popularity as a collat-

eral for CDO which were vastly used as collateral in financing leveraged

buyouts.

• MBS were a popular investment vehicle. They offered all types of rating

and always a relatively high return.

• Financiers employed David Li’s Gaussian copula function as a risk-assesment

tool, mainly for valuation of CDS.5 The model determines the probability

of default of any two securities in a pool. Li’s breakthrough idea is to

4A CDS is an over-the-counter contract based on a financial instrument. Its buyer pays
the seller periodic payments whereas the seller pays buyer a specified amount, if and only if
the flow of cash from the underlying instrument to the CDS’s buyer changes in a specified
way (i. e., when it stops or is late).

5Li, David X., On Default Correlation: A Copula Function Approach (September 1999).



4. Confidence in the financial and economic crisis 71

replace real-world data on defaults by current prices that are supposed

to reflect the real-world events. The idea stands on the assumption of

correct pricing in financial markets. Little (2008, pg. 5) touches this

point, saying that after bond insurers and traditional investors left the

market, a limit on the riskiness of loans that originators could securitize

disappeared. They say that CDO and CDS were willing to accept riskier

loans in securitizations, i. e., they outcompeted the traditional investors

and bond insurers by price. At the end of the day, Li’s formula was used

across market and introduced correlation trading. There are many exam-

ples of claims that it was handled without caution meaning that it was

used to value securities without regard to the limitations of the method.6

The securities were cut into tranches with different risk-return characteris-

tics and priority in collateral claims in case of default (senior/junior relation

Figure 4.10 . The senior tranch had an investment grade and the credit risk

increased with lower tranches which are mezzanine and subordinated (equity)

tranche. The latter is typically not rated at all (Little 2008, pg. 12). A feture

of tranching was that one could tranche a pool of various securities and create

a triple-A security even if none of the components were themselves triple-A.7

Figure 4.10: CDO Tranches

Source: Little (2008, pg. 11)

Deregulation is said to always lag behind reality. Another saying is that

regulation is a tutorial on how to circumvent law.8 In the case of financial

6An example of criticism is in the Wired magazine article “Recipe for Disaster: The For-
mula That Killed Wall Street”, available at http://www.wired.com/techbiz/it/magazine/
17-03/wp_quant.

7Ibid.
8Similar opinions are expressed for example in “Regulatory Cat and Mouse”, an article

on CATO’s website, available at http://www.cato.org/pub_display.php?pub_id=10633.
The authors are skeptical about the sense of regulation: “The key lesson from the current

http://www.wired.com/techbiz/it/magazine/17-03/wp_quant
http://www.wired.com/techbiz/it/magazine/17-03/wp_quant
http://www.cato.org/pub_display.php?pub_id=10633
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crisis, these sayings are proved to be right. Regulation of commercial banks

has a certain level. However, there is the shadow banking system as well (also

known as non-bank financial system) and it is being surveilled much less be-

cause shadow institutions do not collect deposits like banks. They include

investment banks, hedge funds, special investment vehicle (SIV)s, conduits (i.

e., special purpose entity (SPE) or SPV). The importance of shadow banking

system is illustrated on the level of lending it has provided, compared to the

traditional banking system. In 2007, assets of traditional banks were slightly

less than assets of shadow banking institutions. It illustrates the fundamental

change in the structure of the financial system during the boom in the U.S..9

Although important, non-bank institutions remained relatively weakly regu-

lated. Since the connection between these institutions and banks and between

their operations is close, the leniency of regulators has been culpable. When

the crisis hit upon non-bank institutions, banks were hit as well.

Eventually the risk embedded in subprime-mortgages showed up and sur-

prised the whole financial world. Let me note that there are many people who

would sarcastically remark that both they and the main financial institutions

were not surprised at all. In that time, with the falling house prices, mortgages

were being defaulted on a national level and so were the MBS. Concerning

Gaussian copula, “it appeared that a model calibrated assuming housing prices

would not fall on a national level cannot hedge you against that happening.”10

Real estate boom ended The time bomb started to tick at the turning

point of the real estate boom in the U.S. which is the third cornerstone of

the coming credit crunch. With the last tick, in February 2007, the level of

subprime mortgage defaults rapidly increased. Massive downgrades of home

equity ABS quickly followed (Figure 4.12). More and more companies suffered

from write-offs related to MBS. Financial institutions were becoming helpless

in the valuation of structured products, and market participants were losing

confidence in reliability of ratings. Later in summer, money market participants

had become reluctant to lend to each other. Almost immediately, central banks

financial crisis and recession is that a government-imposed financial architecture is unlikely
to persist for any significant length of time.”. A different opinion is provided by Geithner
(2008).

9Cited from a speech by Timothy Geithner, then President and CEO of the NY Federal
Reserve Bank, “Reducing Systemic Risk in a Dynamic Financial System”, available at http:
//www.newyorkfed.org/newsevents/speeches/2008/tfg080609.html.

10Cited from “In defense of the Gaussian copula”, The Economist, April 29, 2009, available
at http://www.economist.com/blogs/freeexchange/2009/04/in_defense_of_copula.

http://www.newyorkfed.org/newsevents/speeches/2008/tfg080609.html
http://www.newyorkfed.org/newsevents/speeches/2008/tfg080609.html
http://www.economist.com/blogs/freeexchange/2009/04/in_defense_of_copula
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started to warm up the freezed up interbank money markets by piles of money,

trying to avoid further diffusion of systemic crisis. Illiquidity hit financial

markets. Participants did not trust each other (counterparty risk) and gathered

as much cash as possible. The day-to-day operation financing of all financial

institutions were to pass through a difficult period of existence.

Figure 4.11: U.S. house price values since 1890

Source: An blog spot “Interest Rates and the Housing Bubble”11

The troubles with MBS continued to emerge in the following months because

house prices kept falling, and mortgage delinquency rates rising.

4.1 Credit crunch

Let’s take a time to ask whether the run-up to the (subprime) mortgage finan-

cial crisis in the U.S. was a new and different phenomena. The answer has been

provided by Reinhart & Rogoff (2008b) who found qualitative and quantitative

parallels to 18 earlier post-war banking crises in industrialized countries.

Let’s describe the financials of shadow banking industry. The companies

usually buy long-term assets like MBS or provide corporate loans. The liabilities
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Figure 4.12: U.S. Asset-Backed Securities

Source: IMF GFSR, April 2010, pg. 15 (Stat. Ap.)
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side, the source of financing, on the other hand, has short-term maturities and

is obtained in liquid repo markets, where the institutions repeatedly borrow

money to finance their long-term, illiquid investments. These companies were

exposed to liquidity risk because the suffered from the asset liability maturity

mismatch. Credit risk is also worth mentioning because securities based upon

home-equity mortgages were like a chocolate-box, full of surprise. One never

knew whether it is going to be their security which is to default. Compared

to traditional banks, non-bank financial institutions faced easier regulation but

on the other hand they could not rely on emergency measures like lender of

last resort and deposit insurance.

Home prices started to fall in the beginning of year 2006 and ARM, in face

of rising interest rates in the economy, were being switched to higher interest

rates which were too high for many consumers (Figure 4.13). Late and impartial

payments from home equity ABS led to their defaults. The effect multiplied

since these assets were the collateral in the majority of CDOs.

Figure 4.13: U.S. FED Funds Rate vs. Mortgage interest rates

Description: A proximate e

Source: Wikipedia on Subprime mortgage crisis, based on data from FED and Freddie Mac

Taylor (2009, pg. 8), in November 2008, called the situation the “queen of

spades” problem corresponding to the game of hearts: “In hearts, you don’t

know where the queen of spades is, and you don’t want to find yourself with

the queen of spades.” Securities with the bad mortgages in them (in any form)

were spread around and no-one knew who was holding them. Note that it was
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more than 14 months after first larger-scale problems in securitization markets

tapped by shadow banking institutions.

The question is how a relatively small quantity of risky assets like subprime

mortgages (Figure 4.14) was able to undermine the confidence of investors and

other market participants across a much broader range of assets and markets,

and ultimately cause a systemic crisis.

Figure 4.14: U.S. Subprime lending

Description: “A proximate event to the 2004 increase was the April 2004 decision by

the SEC to relax the net capital rule, which encouraged the largest five investment banks

to dramatically increase their financial leverage and aggressively expand their issuance of

mortgage-backed securities. This applied additional competitive pressure to Fannie Mae and

Freddie Mac, which further expanded their riskier lending.”12

Source: Harvard Report-State of the Nation’s Housing 2008 Report13

Little (2008, pg. 7) describe the impact of subprime mortgages defaults

upon financial institutions. As early as in December 2006, several large mort-

gage companies filed for bankruptcy citing sub-prime issues. Following the

rating agencies downgrade of certain MBS in July 2007, the market for the

downgraded securities disappeared. A month later, we experienced frozen in-

terbank markets which seriously threatened the existence of financial markets

in general. So a relatively modest losses in the mortgage market eventually

amplified into turmoil in the financial markets which resulted into the plethora

of market declines, liquidity dry-ups, defaults, and bailouts (development on
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equity markets is depicted in Figure 4.15) a quality survey of events is available

in Brunnermeier (2009) and Kodres (2008). A critical stance to government

actions is available in Taylor (2009), who states that government actions and

interventions caused, prolonged, and worsened the financial crisis by ignoring

the Taylor rule and by focusing on liquidity risk rather than on counterparty

risk in financial markets.

Figure 4.15: Equity Markets: Price Indices (1990=100)

Description: In percent of total mortgage loans

Source: IMF GFSR, April 2010, pg. 8 (Stat. Ap.)

The impact of losses of shadow financial institutions is levered up by high

leverage. In these companies, sometimes only $1 of capital was held against

$35 of assets, $34 being the liabilities. In such a case, just a 3 to 5 % de-

crease in assets value rendered the institution insolvent. Geithner (2008) calls
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this a self-reinforcing cycle of forced liquidation of assets, which further in-

creased volatility and lowered prices across a variety of asset classes. Some

too-big-to-fail institutions received government or central bank help because

their bankruptcy would pose a systemic threat thanks to counterparty risk to

name some examples, Bear Stearns, AIG.

Banks were hit as well and an anonymous author of the already cited ar-

ticle from The Economist’s names the reason: “The big and fatal change that

occured after 2001 was not so much securitisation, but that banks began to

hold mortgage assets on their balance sheets.” The banks did not hold such

assets on balance sheets directly. But, as founding sponsors of various con-

duits and SIV they had written very large contingent commitments to provide

them liquidity support. That means that they remained exposed to the risk

of a deterioration in house prices and to a broader economic downturn, and as

a result, many suffered a sharp increase in their cost of borrowing (Geithner

2008).

4.2 The economic crisis

According to the U.S. NBER’s report from December 2008, “a peak in economic

activity occurred in the U.S. economy in December 2007 (Figure 4.16).14 The

peak marks the end of the expansion that began in November 2001 and the

beginning of a recession. The expansion lasted 73 months the previous expan-

sion of the 1990s lasted 120 months.” Note that The Business Cycle Dating

Committee of the NBER does not accept the definition of recession as two con-

secutive quarters of decline in real GDP.15 For example the U.S. recession in

2001 did not include two consecutive quarters of decline. The wider defini-

tion allowed the commitee to declare December 2008 as the peak month even

though the estimates of quarterly aggregate real domestic production did not

speak clearly about the date of the peak.

14In Figure A.13 we show the development of real GDP in the world and commodity prices
in Figure A.12 we show leading indicators world trade, industrial production, employment,
retail sales, confidence indicators and PMI across the world.

15According to the committee’s definition, a recession is a “significant decline in economic
activity spread across the economy, lasting more than a few months, normally visible in
production, employment, real income, and other indicators. A recession begins when the
economy reaches a peak of activity and ends when the economy reaches its trough. Be-
tween trough and peak, the economy is in an expansion.” Cited from “Determination of
the December 2007 Peak in Economic Activity”, an article available on NBER’s website
http://www.nber.org/cycles/dec2008.html.

http://www.nber.org/cycles/dec2008.html
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Figure 4.16: U.S. Real Gross Domestic Product with recession bars

Source: FRED, series GDPC1

The current U.S. recession has not yet been officially named as ended (by

April 2010) but it is close to be. The biggest increase in employment in three

years, in March 2010, makes it “pretty clear” that the deepest U.S. recession

since the 1930s has ended, according to the head of The Business Cycle Dating

Committee of the NBER.16 The cited report names different sources that esti-

mate that the recession end-date would be put in mid-2009 or autumn 2009. In

last 40 years, there were 6 recessions in the U.S.: December 1969 (duration 11

months), November 1973 (16), January 1980 (6), July 1981 (16), July 1990 (8)

and March 2001 (8). Average duration of these recessions is almost 11 months,

minimal 6 months, maximum 16 months. If the recession ended in July 2009 it

would have lasted for 19 months which would be the second highest historical

record after the 43-month decline of the Great Depression.17

In their unique empirical analysis spanned over two centuries back to the

Napoleonic Wars, Reinhart & Rogoff (2010a) examine links between financial

crisis and debt crisis (sovereign debt crisis). Their evidence shows a strong link

between banking crises and sovereign default across the economic history of

16Cited from “NBER’s Hall Says Payrolls Make It ’Pretty Clear’ Recession Over”, a
Bloomberg report dated from April 03, 2010, available at http://tinyurl.com/yfh55df.

17The “third place” would hold 16-month recessions in 1973 and 1981. Source: NBER’s
statistics on Business Cycle Expansions and Contractions, available at http://www.nber.

org/cycles.html.

http://tinyurl.com/yfh55df
http://www.nber.org/cycles.html
http://www.nber.org/cycles.html
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many countries, both advanced and emerging.

In an earlier paper, Reinhart & Rogoff (2008a) perform an empirical study

of the same time span and focus on the connection between banking crisis

and public debt levels. With banking crisis, they found government revenues

invariably contracting and fiscal expenditures often expanding sharply. The

conclusion is that banking crises dramatically weaken fiscal positions in both

groups: on average, government debt rises by 86 percent during the three

years following a banking crisis. The authors remark that this figure reflects

indirect fiscal consequences and that it is “an order of magnitude larger than

the usual bank bailout costs”. Another interesting finding is that the figures

are comparable in advanced and emerging market economies.

In Reinhart & Rogoff (2010b) the authors looked at the relationship be-

tween government debt and real GDP growth, and between external debt and

GDP growth specifically for emerging countries.18 They found that the prior

relationship is weak for debt/GDP ratios below a threshold of 90 %. Above

90 %, median growth rates fall by 1 % and average growth falls considerably

more. Second, emerging markets face much more binding threshold for exter-

nal debt which is usually denominated in a foreign currency. The result here

is that when external debt reaches 60 percent of GDP, annual growth declines

by about two percent; for higher levels, growth rates are roughly cut in half.

Analogically to their comparative empiciral study of pre-crisis events (Rein-

hart & Rogoff 2008b), Reinhart & Rogoff (2009) look on the outcomes of fi-

nancial crisis. Their sample includes the big five banking crisis19 and a few

emerging markets banking episodes20 The results are as follows:

• Asset market collapses are deep and prolonged with real housing price

decline average of 35 % spanned over 6 years and equity prices down

average of 55 % over a period of 3.5 years.

• Output profoundly declines. The unemployment rate rises an average of 7

percentage points over the down phase of the cycle, which lasts on average

over 4 years. Output falls (from peak to trough) an average of over

9 percentage points, although the duration of the downturn, averaging

roughly 2 years, is considerably shorter than for unemployment.

18Following the sovereign crisis of Greece in spring 2010, the authors might consider issuing
an extended version of their study.

19Spain 1977, Norway 1987, Finland, 1991, Sweden, 1991, and Japan, 1992.
20The 1997–1998 Asian crisis, Colombia 1998 and Argentina 2001.
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• Public debt tends to explode, rising an average of 86 %. The main drivers

are collapse in tax revenues, often ambitious countercyclical fiscal policies

and cost of bailouts.

We have named the expected consequences of financial collapse which, as

seen ex post, describe the reality of 2007-2008 quite exactly.

Developments in real economy It all started in the U.S.. Financial crisis

had unfavourable effects. Credit crunch made credit expensive. Many com-

panies credit lines were closed and they experienced troubles not only with

investment but also with day-to-day operation. Wealth of people significantly

diminished as asset prices kept falling. Housing prices crashed21 and stocks and

other securities lost a significant part of their value. Oil prices doubled from

mid-2007 to mid-2008’s $147.30 and then fell to $35 per barrel at the end of

the year (Figure 4.17).22

The FED’s policy of cheap credit did not manifestate itself only in financial

markets and housing industry.23 It had positive growing effect on whole econ-

omy. However, with monetary tightening, some investment projects suddenly

appeared to have negative net present value, and had to be aborted.24

The most visibly troubled sector worldwide was automotive industry. Oil

prices played a role in this story. With a dramatic energy prices increase,

customers turned away from trucks and SUVs produced by U.S. carmakers to

smaller and more fuel-efficient cars, typically produced by foreign car makers.

Carmakers had tougher access to credit and so did their customers. With

economic slowdown, demand for cars generally decreased. American carmakers

21The Economist wrote in their article that “the worldwide rise in house prices is the
biggest bubble in history” (Figure 4.11) available at http://www.economist.com/opinion/
displaystory.cfm?story_id=4079027.

22James D. Hamilton analysis the contribution of oil price spike to the recession in the
article “Oil prices and the economic recession of 2007-08” available at http://voxeu.org/

index.php?q=node/3664. He concludes that it has made a “material contribution”. On the
other hand, Alan S. Blinder and Jeremy Ruddhand speak about limited negative effect of the
commodities price increase, compared with 1970s and 1980s, in “Oil shocks redux”, available
at http://voxeu.org/index.php?q=node/2786.

23Not speaking about oil. Taylor (2009, pg. 20) documents that “the most noticeable
effects at the time of the cut in the federal funds rate were the sharp depreciation of the
dollar and the very large rise in oil prices.” The relation between FED rate and oil price is
further explored in his discussion paper “The Way Back to Stability and Growth in the Global
Economy,” Institute for Monetary and Economic Studies, Discussion Paper 2008-E-14.

24This is the argument of Austrian Business Cycle Theory which criticizes central banks
for the provision of unnaturally cheap money which stimulate the origination of artificially
profitable projects.

http://www.economist.com/opinion/displaystory.cfm?story_id=4079027
http://www.economist.com/opinion/displaystory.cfm?story_id=4079027
http://voxeu.org/index.php?q=node/3664
http://voxeu.org/index.php?q=node/3664
http://voxeu.org/index.php?q=node/2786
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Figure 4.17: Crude Oil Prices (U.S. annual averages) and Commodity
Fuel (energy) Index
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suffered from legacy costs, i. e., costs of providing healthcare and pensions to

retired workers, which add $2000 to each car. GM’s per-hour labor cost for car

assembly is about $75 per hour, compared $40 or $45 for foreign carmakers like

Honda or Toyota.25

Europe has fallen into recession for 15 months, from 2008Q2 to 2009Q2.

The Czech Republic experienced a 9-month period of negative GDP growth,

from 2008Q4 to 2009Q2 (Figure 4.18). The slump has been clearly visible both

for big (Figure 4.19) countries and small countries (Figure 4.20).

The government response has been proactive in both U.S. and Europe. Gov-

ernments came up with various fiscal measures and microeconomic measures.

The most popular measure in Europe was financial support or tax relief for car

buyers. Financial markets have been helped by central banks which opened dis-

25Taken from “GM in Crisis-5 Reasons Why America’s Largest Car Company Teeters
on the Edge”, available at http://www.popularmechanics.com/automotive/new_cars/

4292379.html. It is interesting to know the background of the legacy costs, outlined
in “GM’s Second Great Crisis”, available at a blog on Harvard Business Review, http:

//tinyurl.com/yzt5qss: “In 1980s, GM management bought labor peace and kept earn-
ings per share on a roll by offering overgenerous retirement benefits in exchange for keeping
wages lower than they might otherwise have been.” This step was enabled by accounting
rules which allowed companies to ignore in their income statements the eventual costs of
meeting retirement obligations.

http://www.popularmechanics.com/automotive/new_cars/4292379.html
http://www.popularmechanics.com/automotive/new_cars/4292379.html
http://tinyurl.com/yzt5qss
http://tinyurl.com/yzt5qss
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Figure 4.18: Czech Real Gross Domestic Product
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Figure 4.19: Growth of GDP at market prices for big EU countries
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Figure 4.20: Growth of GDP at market prices for small EU countries
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count windows and other sources of credit for banks in order to pour liquidity

into markets.

4.3 Economic crisis in the Czech Republic

This section is based on NERV (2009).

The crisis has most heavily fallen upon developing countries dependent on

external financing and (or) foreign trade. This holds for the region of Central

and East Europe (CEE). While this region shares some common features with

the biggest developing countries like China and India, it is different with the

presence of deficits of public budgets and overall public and private indebted-

ness.

World financial crisis and the subsequent economic crisis throttled the econ-

omies of CEE. The latter depressed exports, the prior stepped on external fi-

nancing (foreign direct investment (FDI), speculative and financial investments

into securities, currencies, household and corporate debt). The CEE banking

sector has not been directly hit by toxic assets, but suffered from eventual

increased amount of nonperforming loans. To sum up: The real activity in

economies has been depressed by lower demand for exports. Firms recorded

lower profits and had to decrease wages and number of employees, and thus the
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consumption of households fell. They also cut back on investment because of

tighter credit conditions, uncertain future economic development and current

troubles with sales. Both effects multiplied through-out the economies.

A CEE-specific trouble came up from international finance. External in-

vestors become pessimistic about macroeconomic stability of the region. The

risky factors were households and corporate debt, public deficits and current ac-

count deficits. Suddenly, it became difficult to assure even short-term financing

of private and public sector.

Even though the problems with macrofinance occurred in particular coun-

tries with specific severity, it happened that international markets saw the

group of CEE countries homogenous. Even the stable countries like Poland or

the Czech Republic met with high interest rate spreads on governmental se-

curities, capital flight and depreciation of national currencies. Therefore, the

Czech National Bank (CNB) Czech National Bank “intervened” in world finan-

cial media: “The size of all these phenomena26 pales in comparison with what

is happening or looming on the horizon in much of the rest of CEE. The Czech

economy simply is not in a situation of huge imbalances and macroeconomic

instability, and the Czech households are not indebted in foreign currencies at

all.”27.

The governmental counteraction to economic slowdown has been limited by

lack of resources in state budgets, further decreased by weakened tax revenue.

Further indebting would threaten overall macroeconomic stability and might

not be available at all at that time. A limit has been placed upon monetary

policy as well. Interest rates should be lowered but not too much in order to

sustain a stream of foreign capital.

We already suggested that there were differences between countries in CEE.

The Czech Republic, Slovakia, Slovenia and Poland generally have stable econ-

omies and robust financial and banking sector, while Baltic countries, Hungary,

Romania and Bulgaria are prone to short-term financial stress. For example,

some countries hold much of foreign currency-denominated debt and face de-

preciation of their currencies.

The main problem for the Czech Republic has been public budget. In the

preceding years of economic growth there was no will to create a financial cush-

26Decrease in the level or activity of production, employment, public deficit, property
market, mortgage lending.

27Written by Mojmı́r Hampl, Vice-Governor of the CNB and sent for example to Financial
Times in February 2008. Available on http://www.cnb.cz/en/public/media_service/

interviews/cl_090226.html

http://www.cnb.cz/en/public/media_service/interviews/cl_090226.html
http://www.cnb.cz/en/public/media_service/interviews/cl_090226.html
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ion for worse times. And therefore lower tax revenue, increased social security

expenses, higher cost of debt service and fiscal stimuli cut directly into the bal-

ance. Together with structural chronic budget-limiting issues like retirement

pension we come to the question of medium and long-term sustainability of

public finance.

The National Economic Council of the Czech Republic came up with several

counter-crisis measures, as well as the main opposition political party did. The

Parliament has approved several measures. The most famous is a scrappage

program known in the U.S. as Car Allowance Rebate System or colloquially

Cash For Clunkers. The program offers fiscal incentives to induce automobile

owners to trade in their jalopies and buy new cars. Another one is the value

added tax (VAT) relief for new cars purchases by entrepreneurs. Another one

is the availability of accelerated write-offs to support investment activity.

4.4 Confidence in the crisis

The confidence of financial institutions has clearly been severely hit as finan-

cial markets froze in some periods. Then, it was impossible to correctly assess

the value of both own and a trading partner’s assets because they might have

contained some toxic assets. The markets were depressed in that time, value

of exchange indices trembled and market participants felt overwhelming uncer-

tainty about future development. There was a real and reasonable reason for

all that, as we learnt in the preceding part. As a result, confidence reached

record lows.

The confidence of firms followed the trend set by financial markets. The

negative factors were slowing demand and tighter credit conditions. As a result,

firms were forced to defer investment actions. Households confidence goes hand

in hand with that of their employers. With payrolls cut down, households ex-

pectations about future colored dark. During the crisis, all market participants

slowed down their activity. They experienced worsened economic situation

both from their own perspective and from external information sources like

media.

The situation with impaired assets and frozen interbank and financial mar-

kets has been called a crisis of confidence. We should be more specific. Rather,

it was an informational crisis because the markets were flooded by worthless

securities but no-one knew their location, amount and quality. Therefore each

trading partner might have been heavily exposed and somewhat doomed with-
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out even knowing that. The plague has been everywhere. It was not only

home-equity ABS but also credit derivatives that were spread through-out the

economy in complex structures. As a result counterparty risk was difficult to

assess. In the eyes of market participants it was high enough to make them

extremely cautious.

Furthermore, economic slowdown increased delinquencies on bank loans and

commercial bonds which also dampened willingness of financial institutions to

move their assets into the game. Their role in the interbank market, under

such circumstances, has in Europe and in the U.S. been overtaken by central

banks that opened discount windows to provide banks with liquidity. Toxic

assets on balance sheets nourish uncertainty of capital markets about future

losses, earnings and capital of banks.

Non-financial firms faced narrowed access to credit and weaker demand with

a similarly negative outlook to near future. They undertook counter-crisis

steps like decreasing production, emptying inventory, postponing investment

projects, shortening working hours.

All of these actions should not be understood as a reflection of a crisis of

confidence because they are rational, expectable and explainable. The crisis

of confidence is rooted in its second component, the animal spirits. Animal

spirits have a significant influence in the utility maximization problem of agents.

They are a substitute for costly or otherwise unavailable information. They

consist of various pieces of information which is hard to describe. They are

the unexplained part of human decision-making. In times of crisis, animal

spirits usually gain higher influence, as the increased level of uncertainty in the

economy makes the rational use of as much as correct information more costly.

Let’s note now that the polls of consumer and business confidence have each

their precise definition of confidence, given by the questions and calculation of

the final numerical result. Usually it is a consumers or businesses assessment of

current and near future economic situation. In particular, the number concerns

willingness to spend and to invest and conditions for good living and making

business. Whatever exact definition, the mechanism behind the respondents

answers remains unclear. They are influenced by objective events but they are

not fully describable by them. There is something more in confidence and it is

probably the animal spirits.
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4.4.1 Survey of literature on confidence in the crisis

Haldane (2009) begins his analysis of the roots of the financial crisis by men-

tioning that credit means trust in Latin and that the whole story of credit

crunch can be “re-told as a story of the progressive breakdown in trust” (pg.

5).28 We can make a question here. We ask whether there is space at all for

such a subtle concept like trust in financial markets? Obviously, trust makes

situation only better,29 but - concerning the financial and economic crisis -

maybe we should speak rather about a crisis of transparency, accounting (IQ

as information quality in the banking confidence function) and similar. The

idea behind is that both consumers and firms try to make as wise steps as pos-

sible in their existence, to generate maximal profit or other shortcut to utility.

Therefore, they try to find and use rational explanations, preferably expressible

numerically. To give an example, rising interest and unemployment rates give

banks a signal that the mortgage delinquency rate would increase. Therefore,

banks might choose to harden lending standards. And yes, their trust has de-

teriorated. But we should not think of it primarily as of a result of the animal

spirits shift but rather in terms of information and their rational evaluation.

The influence of animal spirits is a function of uncertainty, for example.30

Haldane (2009) notes that “the world financial system found itself with

almost every link in the credit chain – in the chain of trust - having been

weakened or broken”. This statement expresses the true reality in financial

(capital and money markets) and credit markets where there were troubled

28Trust can be characterized by words beliefs, perceptions, psychological, moral. Confi-
dence, on the other hand, is more mechanical Haldane. To illustrate the difference, let’s
bring the banks confidence function that models public trust in a bank or whole sys-
tem: CF = f(C, σROA, IQ, L(G, σas, σdep)), where C is capital, σROA is stability of earn-
ings, IQ is information quality (earnings, assets), L is liquidity function, G denotes state
guarantees for depositors, σas is stability of loan demand and σas is stability of deposit
flows taken from lecture notes on the course of Banking at IES FSV UK, available at
http://ies.fsv.cuni.cz/default/file/download/id/12158.

29For example, in Iraq, a handshake has been used as a partial substitute to writ-
ten contracts. According to a Czech businessman with experience from Middle East,
“shaking hands provides business counterparties with higher guarantee than a written
contract.” Source: An interview in Hospodarske noviny on September 2008, “Milan
Moravec: Podáńı ruky plat́ı v Iráku v́ıc než smlouva”, available on http://hn.ihned.cz/

c1-28053140-podani-ruky-plati-v-iraku-vic-nez-smlouva. Another similar opinion
is available on the Czech Ministry of Foreign Affairs website http://tinyurl.com/2ustgad.
We can interpret this as an example of both weak and advanced institutional settings. Given
a sufficient level of trust, a handshake as a means of contracting may save transaction costs
but - at the end of the day - it fails to provide enforceability and ultimately requires more
resources. In both cases, trust which is institutionalized across whole company (of people)
reduces contracting costs.

30Note that this topic has already been discussed for example in Section 3.1.

http://ies.fsv.cuni.cz/default/file/download/id/12158
http://hn.ihned.cz/c1-28053140-podani-ruky-plati-v-iraku-vic-nez-smlouva
http://hn.ihned.cz/c1-28053140-podani-ruky-plati-v-iraku-vic-nez-smlouva
http://tinyurl.com/2ustgad
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assets around and no-one knew where exactly, including the actual owners,

they were floating. Banks were not willing to lend to each other and they

were as well afraid to provide credit to both corporations and people because

with the financial/economic crisis all types of risks gained in power (credit

risk, counterparty risk, liquidity risk, market risk, political risk). The common

factor behind the turmoil is the lack of information. Put in other words, it

is increased uncertainty. Or credit and counterparty risk (and so on). Put in

popular way, it is lack of trust.

Haldane illustrates the importance of trust, in his view the main factor be-

hind the crisis in financial markets, by the fact that historically, credit markets

have tended to lag behind the recovery in output by years in the majority of

recessions, especially financial recessions.31

Proposed reform steps also concern trust. Haldane argues that the crisis is

a case study of the absence of economies of scale or scope in banking beyond a

low size threshold:32 “large-scale processing of loans risks economising on the

collection of information”.33 The “savings” are illustrated on two replacements,

“relationships by transactions” and “quality by quantity”.

Secondly, he proposes unbundling banking services in the sense of the U.S.

Gramm–Leach–Bliley Act.34 The joining of trading and banking books led to

two negative results. The trading business line puts banks day job into higher

risk and secondly, similar business lines diversification strategies might lead to

“greater fragility across the whole system”.

Finally, Haldane advances the example of the mutual corporate governance

model where savers and borrowers become shareholders and which does not

produce the misalignment of incentives, present in the current banking corpo-

rate model. Within the traditional model, management is motivated to act in

31This is a reference to Reinhart & Rogoff (2008b) who have found financial recessions
both costlier and lengthier than “economic” recessions.

32This particular argument is cited from A. Saunders (1996), “Financial Institutions Man-
agement: A Modern Perspective”, Irwin Professional Publishing, and from D. Amel, C.
Barnes, F. Panetta and C. Salleo (2004), “Consolidation and efficiency in the financial sec-
tor: A review of the international evidence”, Journal of Banking & Finance Volume 28, Issue
10.

33Most importantly, with the securitization of mortgages, we saw a loss of motivation to
keep tight credit standards at mortgage providers.

34The purpose of this law is “to enhance competition in the financial services industry
by providing a prudential framework for the affiliation of banks, securities firms, insurance
companies, and other financial service providers, and for other purposes.” (Taken from
introduction to the act available at http://tinyurl.com/yj8mq9l.) The law repealed a
part of the Glass-Steagall Act of 1933 which prohibits a bank holding company from owning
other financial companies.

http://tinyurl.com/yj8mq9l


4. Confidence in the financial and economic crisis 90

the interest of principals by having salary linked to profits. However, it is also

motivated to undertake high risk/return strategies because its loss below zero

is capped - contrarily to that of depositors and public sector.35

Psychology in financial markets Mlčoch (2001, pg. 4) emphasizes the

role of expectations in markets in the phenomena like mass behaviour, nega-

tive externalities, malign over- and underconfidence. Collective learning and

various interactions in agents’s confidence may result in overconfidence which

in financial markets leads to speculative euphories. Tuckett (2009) examines

this concept on the case of the financial crisis, in a psychoanalytic framework

based on an interview study with fund managers. His analysis is an interesting

insight into the psychology of fund managers.

In Tuckett’s view, the financial crisis was the culmination of the institutional

evolution of financial markets which kept failing to contain animal spirits. The

markets have great power to generate excitement and anxiety.36 The latter

is being suppressed in traders minds and disconnected from the excitement

of potential gain (by “a generalized belief” and “a covering story” this state

is called “divided mind”, opposite to “integrated mind” which contains also

the pessimistic possibility) so that judgement-less individuals, both managers

and households, come up with strong consensus opinions and march towards

a “phantastic object” and ultimately to an asset bubble.37 However, the dis-

connection is only temporary and when it breaks down, a panic, on the other

hand, spreads together with a catastrophic loss of confidence. Concerning the

lessons learnt by the managers, Tuckett is pessimistic, saying that they fail

to accept responsibility.38 Tuckett’s explanation of the financial crisis implies

policy measures that reach beyond conventional regulation and transparency.

35Fahlenbrach & Stulz (2009) bring evidence against this kind of hypothesis/proposal. In
their study they (1) did not find evidence that banks with CEOs whose incentives were
better aligned with the interests of their shareholders performed better during the crisis,
(2) found some evidence that these banks actually performed worse, (3) found that option
compensation did not have an adverse impact on bank performance.

36“Impatient greedy excitement on one hand and panicky anxiety on the other.”
37A cited example of excessive risk-taking is the article “Bystanders to this financial crime

were many” in Financial Times: “Almost everyone in risk management knew that quantita-
tive methods – like those used to measure and forecast exposures, value complex derivatives
and assign credit ratings – did not work and could provide undue comfort by hiding risks.”
Available at http://tinyurl.com/5jpk99.

38The author of the article (ibid) to this topic: “The fraud can be displaced only by shaming
people, by boycotting the orthodox financial economics establishment and the institutions
that allowed this to happen.” (Ibid.)

http://tinyurl.com/5jpk99
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He requires a “deeper understanding of the emotional nature” of the financial

markets.

We have already “defined” confidence as a state of opinion. Tuckett (2009,

pg. 4) names the inappropriate state of mind as a cause of the failure to reflect

risk in financial products. It certainly is not lack of intelligence. Rather it is a

form of group behaviour which Keynes (1936, pg. 214) recognized in the anal-

ysis of independent judgements about future market developments. He called

the observed tendency to conform to the average “conventional judgement”.39

It applies in “basic assumption groups” whose members do not process infor-

mation, which is actually a noise for them, but rather assure themselves by

doing the same as the others. Tuckett (2009, pg. 7) cites the infamous July

2007 quote by the former Citigroup chief executive Charles O. Prince III, who

was referring to the firm’s leveraged lending practices: “When the music stops,

in terms of liquidity, things will be complicated. But as long as the music is

playing, you’ve got to get up and dance. We’re still dancing.” Almost three

years later, Prince spoke in front of the Financial Crisis Inquiry Commission

about the impossibility of stopping the dancing : “My belief then and my be-

lief now is that one firm in this business cannot unilaterally withdraw from

the business and maintain its ability to conduct business in the future.”40 We

see that Tuckett’s basic assumption groups are treated differently in Prince’s

explanation: for objective reasons, the firms cannot leave the cyclical race to

the bottom which has been so profitable until some time, and specifically that

it entered it because the market conditions made it do so. Following Prince’s

opinion, it is an inherent feature of current financial markets that financial

institutions have to engage in the crazy “dance”.

Tuckett (2009, pg. 6) says that “when financial bubble bursts it is not

because new information would provide new evidence” and that instead, it

bursts with the unbearably saliency of what has until now been ignored but

widely known and what agents have been refuting, for some time, to believe.

He does not mention any real cause like increasing level of failing financial

institutions, securities rating downgrading and so on, but rather an overflow

of the bad-news-psycho-splitter. Still, however, as Tuckett mentions, market

participants must have known about the problems years before the crisis burst.

39Keynes cited by Tuckett who similarly uses the term “anti-think”. Keynes further to
this point: “Knowing that our own individual judgement is worthless, we endeavor to fall
back on the judgement of the rest of the world which is perhaps better informed.”

40Citations of Mr. Prince taken from The New York Times article “Prince Finally Explains
His Dancing Comment” available at http://tinyurl.com/ybqjr7s.

http://tinyurl.com/ybqjr7s
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Touching reform steps, Tuckett, pg. 15 takes subjective experience issues

into institutional design. He notes that after the crisis the common practice

is to identify some responsible people or institutions and blame them while

personally feeling virtuous and safe. That prevents the development of the

feeling of guilt which is necessary for taking a lesson from the crisis. Tuckett

pledges for general acknowledgement of inherent risk and a move from divided

into the integrated state of mind which would make agents accept counter-

cyclical asset prices regulatory policies. He proposes a change in academia as

a response to the failure of leaders who came from schools and operated in

(institutional design) what is taught in them.41 A particular proposed step

is to look at ideas left behind (like Minsky’s, Simon’s or some Keynes) and

to create an interdisciplinary view of financial markets. However, particular

reform steps in line of Tuckett’s opinions remain unknown.

Particular reform steps King (2009) names essential factors of change of

banks: expansion of proprietary trading, the funding of long-term assets in

short-term wholesale markets, a rapid expansion of balance sheets and a marked

rise in leverage. Together with Tuckett he says that banks were not able to

properly consider the nature of involved risks and that their judgement was

halted by a too high degree of optimism in financial markets. Therefore he

calls for “simple and robust impediments to excessive risk-taking” within a

counter-cyclical prudential supervision “based on the exercise of constrained

discretion” (pg. 8). In effect, such a measure would limit profitibility of banks

in good times. The position of regulators would be fired from all sides. A

measure taken in the new United Kingdom (U.K.) banking Law might help in

this regard. United Kingdom’s financial regulation was given into the hands

of the Bank of England (BoE). Such a respected institution might have the

potential to “retain a collective memory and to resist the temptations of the

present”.42

41“Risk methods that failed dramatically in the real world continue to be taught to stu-
dents in business schools, where professors never lose tenure for the misapplications of those
methods.” (Financial Times, ibid)

42To give an example, the CNB regulates financial markets (and banks) for years. The
bank has positive opinion about the integrated supervision over financial markets. Source:
Eva Zamrazilová on the OECD Forum 2009, available at http://www.oecd.org/dataoecd/
42/28/43985301.pdf.

http://www.oecd.org/dataoecd/42/28/43985301.pdf
http://www.oecd.org/dataoecd/42/28/43985301.pdf


Chapter 5

Relation between confidence and

economic growth

Following mainly Matsusaka & Sbordone (1995) we examine the explanatory

power of confidence indicators for the development of economic output in the

Czech Republic and the U.S.. As a first step, we will describe the empirical

method.

5.1 Vector autoregression

In the following paragraphs we provide theoretical background to the VAR

and related methods which we will use in the empirical analysis. Readers

with satisfactory knowledge of VAR are encouraged to skip this part towards

Section 5.2.

Macroeconomic models usually compose of more than one equation and

therefore they require a multivariate econometric model. Until Sims’s contri-

bution, simultaneous equations models were used by econometricians. They

were shaped by the Cowles Commission at the University of Chicago in 1940s.

In that time, econometrics was fighting for its place in academia. The Commis-

sion was given a task to solve the problems of identification and estimation of

the simultaneous equations model. Eventually, econometrics started to flurry.

Three decades ago, Sims (1980) introduced a new macroeconometric framework

called vector autoregressions. He criticized the traditional model for inappro-

priate identification (“claims for identification in large-scale models cannot be

taken seriously”).

Stock & Watson (2001) appreciate VAR as a “simple framework which pro-
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vides a systematic way to capture rich dynamics in multiple time series”. It

contains a rich statistical toolkit which is easy to interpret. They claim that

VAR “provides a coherent and credible approach to data description, forecast-

ing, structural inference and policy analysis”. In this part we will use general

information about VAR mainly from Enders (2003); Baltagi (2002).

Structural and reduced form model A Keynesian model without govern-

ment can be stated as

Ct = α + βYt + ut (5.1)

Yt = Ct + It, t = 1, 2, . . . , T (5.2)

where Ct is consumption, Yt is disposable income and It is autonomous

investment. It is a system of two simultaneous equations which we call struc-

tural because they describe a theoretical concept. It is autonomous, i. e.,

exogenous variable determined outside the system. On the other hand, Ct and

Yt are endogenous variables because they are determined in the system. We

can transform the structural form of the model into the reduced form which

has endogenous variables on the left-hand side and exogenous variables and the

error term on the right-hand side:

Ct =
α

1− β
+ βIt (1− β) +

ut
1− β

Yt =
α

1− β
+ It (1− β) +

ut
1− β

Both Ct and Yt are linear functions of the error term ut which makes them

correlated with it. That makes the right-hand side regressor Yt in (5.1) corre-

lated with the error term and causes the ordinary least squares (OLS) estimates

to be biased and inconsistent (simultaneous bias). The solution of this prob-

lem are instrumental variables as they are used in the simultaneous equations

framework.

Identification of simultaneous equations Consider a simultaneous equa-

tions model
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Qd
t = α + βPt + u1t (5.3)

Qs
t = γ + δPt + u2t (5.4)

Qd
t = Qd

t = Qt, t = 1, 2, . . . , T (5.5)

where we expect the sign of δ in the supply equation to be positive and we

also expect negative β in the demand equation. The system may be solved for

equilibrium quantity Qt:

Qt = α + βPt + u1t

Qt = γ + δPt + u2t, t = 1, 2, . . . , T

Assume we have data on both Pt and Qt. Is it enough to estimate β and

δ? It is not. Here we come to the problem of identification of parameters in

a structural model. When we run a regression of Qt on Pt we do not actu-

ally know whether we estimate the supply or the demand curve. A solution

to this problem the presence of an additional variable in one of the equations.

Here we come to the necessary (but not sufficient) condition of identification

of individual structural equations which is called order condition: the num-

ber of excluded exogenous variables from an equation greater than or equal

to the number of right hand side included endogenous variables. For exam-

ple, having modified demand equation Qt = α + βPt + Wt + u1t, Wt being

a weather-describing variable, makes the supply equation complying with the

order condition because it has one endogenous variable Pt and that is equal to

the number of excluded exogenous variables (Wt in the demand equation). On

the other hand, the demand equation remains unidentified.

Seemingly unrelated regressions This econometric model has been pub-

lished by Arnold Zellner in 1962. Similarly to simultaneous equations, the

purpose of seemingly unrelated regressions (SUR) is to analyze multiple equa-

tions which, however, do not have to necessarily have a common theoretical

(structural) background. The link among them is the possibility of correlated

error terms across the equations.

If every equation satisfies the Gauss-Markov assumptions, then the OLS

estimates are best linear unbiased estimator (BLUE)s. However, the equations
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may experience correlation of the error terms across the equations. In this

case, OLS estimator estimates become inefficient, superceded in efficiency by

generalized least square (GLS) estimator. In case that all the equations have

the same set of explanatory variables, OLS estimator remains efficient.

VAR in detail A VAR is an n-equation, n-variable linear model in which

each variable is explained by its lagged values and by current and lagged values

of the remaining n−1 variables. VAR treats variables like endogenous but may

also include exogenous variables like constants, trends and dummy variables.

Structured and reduced form of VAR Let’s consider a two-variable

VAR(1)

yt = b10 − b12zt + γ11yt−1 + γ12zt−1 + εyt (5.6)

zt = b20 − b21yt + γ21yt−1 + γ22zt−1 + εzt (5.7)

(5.8)

where the following holds: (1) yt and zt are stationary, (2) εyt, εzt ∼ iid(0,

σ2
y,z). The structure of the system incorporates cross-equational feedback in zt

and yt because innovations ε have indirect contemporaneous effect on left hand

side variables in the other equation. The feedback does not exist if b21 and b12

are zero. As there contemporaneous variables on the right hand side of each

equation, the system is not in reduced form. However, a structural form may

be transformed into a reduced-form system. Let’s follow the procedure. We

can write (5.6) and (5.7) in matrix form with current values on the left hand

side of both equations:

[
1 b12

b21 1

][
yt

zt

]
=

[
b10

b20

]
+

[
γ11 γ12

γ21 γ22

][
yt−1

zt−1

]
+

[
εyt

εzt

]
(5.9)

or more shortly

Bxt = Γ0 + Γ1xt−1 + εt (5.10)

where the meaning of B,Γ0,Γ1 is stratforward. Premultiplication of (5.10)



5. Relation between confidence and economic growth 97

by B−1 produces a VAR model in reduced form. A synonym for a reduced form

model is a standard form model. The structural form is also called primitive.

xt = A0 + A1xt−1 + et (5.11)

where A0 = B−1Γ0, A1 = B−1Γ1, et = B−1εt. The reduced-form model

(5.11) may be formulated in non-matrix way as follows:

yt = a10 + a11yt−1 + a12zt−1 + e1t (5.12)

zt = a20 + a21zt−1 + a22yt−1 + e2t (5.13)

Error terms in reduced form VARs Let’s analyse error terms et.

et = B−1εt =
1

1− b12b21

[
1 −b12
−b21 1

][
εyt

εzt

]

which gives e1t = εyt−b12εzt
1−b12b21 and e2t = −b21εyt−εzt

1−b12b21 . We see that Eet = 0.

The variance of the error terms is constant:

V ar (e1t) = E

(
εyt − b12εzt
1− b12b21

)2

=
E
(
ε2yt + b212ε

2
zt

)
(1− b12b21)2

=
σ2
y + b212σ

2
z

(1− b12b21)2

However, error terms across equations are typically correlated:

Cov (e1t, e2t) = E (e1te2t) = E

[
(εyt − b12εzt) (−b21εyt − εzt)

(1− b12b21)2

]
= −

b12σ
2
z − b21σ2

y

(1− b12b21)2

Different variables in macroeconomic applications are typically contempo-

raneously correlated with each other. If they are not, in our case, b12 = b21 = 0.

Stationarity of reduced-form VAR Similarly as there is the stationarity

(stability) condition for autoregressive processes, there is a stationarity condi-

tion for the matrix A1 in (5.11). Using lag operator L, we can rewrite (5.12)

and (5.13) into



5. Relation between confidence and economic growth 98

yt = a10 + a11Lyt + a12Lzt + e1t

zt = a20 + a21Lzt + a22Lyt + e2t

and derive a second-order stochastic difference equation in the yt sequence

(steps omitted). To give the final outcome as an illustration, the solution of yt

is

yt =
a10(1− a22) + a12a20 + (1− a22L)e1t + a12e2t−1

(1− a11L)(1− a22L)− a12a21L2

The condition for convergence of the solution requires that the roots of the

polynomial (5.14) lie outside the unit circle.

(1− a11L)(1− a22L)− a12a21L2 (5.14)

Estimation The Box-Jenkins methodology for autoregressive moving aver-

age models prefers parsimonious models. In relation to simultaneous equations

Sims (1980) criticized ad-hoc identification restrictions on parameters values

and came-up with an alternative strategy of understanding and estimating of

multiple equations models. Practical usage of VAR embodies (1) the selection

of variables according to an economic model, (2) the determination of their

lag (described later). There is no such a thing like an explicit attempt to de-

crease the number of (insignificant) parameters in VAR methodology. Enders

(2003, pg. 301) argues that this is a correct strategy given the aim of finding

interrelationships among the variables.

Each equation of the reduced form VAR can be consistently and efficiently

estimated by OLS. Although the error terms are correlated across equations,

SUR does not add to efficiency of the estimator since the set of explanatory vari-

ables is identical in all equations. The OLS parameters estimates are consistent

and asymptotically efficient.

There is ambivalent opinion on the necessity of stationarity of variables

in VAR. Sims (1980) argued against differencing and detrending even if the

variables contain a unit root, with reference to the same argument as in the

case of parsimony: “we are interested in interrelationships, not the parameter

estimates, and we do not want to lose information concerning comovements in
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the data” (paraphrased). Enders notes that the majority opinion is that the

form of variables should mimic the true data-generating process.1

Identification A structural VAR (in our case (5.6) and (5.7)) cannot be es-

timated directly because of the cross-equation correlation between error term

and the left hand side variable (we called it feedback) which makes the stan-

dard estimation techniques useless in this case. The standard (reduced-form)

VAR models ((5.12) and (5.13)) do not exhibit this problematic feature and can

be estimated by OLS. The question is whether we can extract the structural

coefficients from the OLS estimates. Since the structural model contains more

parameters, we can recover them only if we restrict some of them to a prede-

termined value. There are several methods. The most common practice is to

use the Choleski decomposition (factorization). Then, we call the VAR model

recursive.2

Typically, we assume that b21 = 0 in the structural model ((5.6) and (5.7)),

i. e., zt has contemporaneous effect on yt but yt affects the zt sequence only with

a one-period lag. This restriction may actually be suggested by a particular

economic model. We rewrite (5.9) with the Choleski assumption b21 = 0:

[
1 b12

0 1

][
yt

zt

]
=

[
b10

b20

]
+

[
γ11 γ12

γ21 γ22

][
yt−1

zt−1

]
+

[
εyt

εzt

]
(5.15)

The restriction modifies the matrix B we used to transform the structural

form model into the reduced form model:

B−1 =
1

1− b12b21

[
1 −b12
−b21 1

]
=

[
1 −b12
0 1

]
Premultiplication of the structural VAR in (5.15) by restricted B−1 yields

[
yt

zt

]
=

[
b10 − b12b20

b20

]
+

[
γ11 − b12γ21 γ12 − b12γ22

γ21 γ22

][
yt−1

zt−1

]
+

[
εyt − b12εzt

εzt

]
(5.16)

1This conclusion is confirmed for example by Borys & Horvath (2007, pg. 9) who use
original data in their monetary application of VARs, with reference to Sims.

2In fact, the identification in recursive VAR is done by including in some of the equa-
tions the contemporaneous values of other variables as regressors. However, in practice, this
method is implemented by Choleski decomposition.
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Running OLS on (5.16) yields estimates in the following form[
yt

zt

]
=

[
a10

a20

]
+

[
a11 a12

a21 a22

][
yt−1

zt−1

]
+

[
e1t

e2t

]
(5.17)

The estimated parameters from recursive VAR in (5.17) can be transformed

into structural parameters by solving a set of equations, in our case nine:

a10 = b10 − b12b20
a11 = γ11 − b12γ21
a12 = γ12 − b12γ22
a20 = b20

a21 = γ21

a22 = γ22

e1 = εyt − b12εzt
e2 = εzt

The recursive restriction b21 = 0 manifests itself by attributing observed

values of et to pure shocks to the zt sequence while in fact, they should be

attributed partly to zt sequence as well.3

Impulse response functions Analogically to the simple autoregressive pro-

cess, vector autoregressions also have moving average representations called

vector moving average (VMA). They are an essential part of the statistical

toolkit described by Sims (1980). Impulse responses allows to trace out the

time-dependent response of current and future values of each of the variables

to various shocks. The implied thought experiment of changing one error for a

single period of time while holding the others constant makes most sense with

errors uncorrelated across equations, i. e., with structural and recursive VARs.

Using lag operator and stability condition we can express the left hand side

variables in our VAR model as[
yt

zt

]
=

[
ȳt

z̄t

]
+
∞∑
i=0

[
φ11 (i) φ12 (i)

φ21 (i) φ22 (i)

][
εy,t−i

εz,t−i

]
or shortly

xt = µ+
∞∑
i=0

φiεt−i

3Partly is a shortcut to “according to correlation of error terms across the equations”.
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We call φii impact multipliers. They can generate the effects of εyt and

εzt on the entire time path of zt and yt sequences. For example, φ12 (0) is the

instantaneous impact of a one-unit change in εzt on yt. The set of parameters

φ11(i), φ12(i), φ21(i), φ22(i) are called the impulse response functions. Plotting

the parameters of φjk(i) against i is a visual representation of the behaviour of

zt and zt.

In practice, we cannot compute φjk(i) from structural VAR because the

model is not identified. Often we use recursive VAR which makes all contem-

poraneously observed shocks from the restricted sequence be attributed to that

sequence’s errors (in our case the restriction in zt is b21 = 0). But in fact it

should attribute them partly to errors from other equations as well because

b21 = 0 may be an unnatural restriction. For example in our bivariate VAR(1),

observed shocks in e2t sequence are attributed to εzt shocks only although it

should “give credit” to εyt shocks as well. Therefore, ordering of the variables

in the VAR model matters.

If the system is stationary, the impulse responses ultimataly decay.

Variance decomposition The forecast error variance decomposition is an-

other part of the VAR statistical toolkit. It shows us the proportion of the

movement in a sequence due to its own shocks and the shocks of the other vari-

ables. Thanks to the method of Choleski decomposition, ordering of variables

in VAR matters for the result of the decomposition. The proper ordering should

reflect the Choleski decomposition, i. e., to have the forcing variables before

the endogenous ones.

In some models, as was already mentioned, this nuisance makes a good

sense. Enders (2003) reminds us however that usually, there is not such an a

priori knowledge and that it stands against Sims argument against “incredible

identifying restrictions”.

• If εzt explains none of the forecast error of yt at all forecast horizons, we

say that the yt sequence is exogenous.

• Analogically for endogenous yt sequence.

Impulse response analysis and variance decompositions are together called

innovation accounting.
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Lag length The parameters in VAR are different in each equation. With

increasing number of included lags (m) of the variables (g) there is an important

requirement on number of observations in order to preserve enough degrees of

freedom. The number of estimated parameters is g + mg2 for example a VAR

with 4 variables and 3 lags has 52 parameters.

Usually we choose identical lag length in all equations but if a good reason

governs differently, we can estimate the model with the SUR estimator, pre-

serving efficiency. At the beginning of the lag-length determination we choose

a maximum lag, based either on remaining degrees of freedom or economic

sense. That is usually T 1/3 (Baxa 2008). To examine whether less lags would

be enough we use a likelihood ratio test which captures the cross-equation

restriction on lags. The test statistic is

LR = T (log |Σr| − log |Σur|) ∼ χ2

where Σr is the covariance matrix of residuals from the lag-restricted model,

Σur comes from the lag-unrestricted model. LR has asymptotic chi2 distribu-

tion with the degrees of freedom equal to the number of restriction in the sys-

tem. Sims (1980) uses T−c instead of T in LR where c is number of parameters

estimated in each equation of the unrestricted system. The null hypothesis is

that the restriction holds, i. e. that the parameters of the restricted lags are

zero.

We can also use the information criteria Akaike Information Criteria (AIC),

Bayesian Information Criteria (BIC) and Hannan–Quinn information criterion

(HQC) for the lag-length determination.

Granger Causality Granger-causality statistic examine whether lagged val-

ues of one variable help to predict another variable. In a two-equation VAR

with p lags, yt does not Granger cause zt if and only if all the coefficients of

yt sequence in the zt equation are zero. We use F-test to test the following

restriction:

a21(1) = a22(2) = a23(3) = . . . = 0

Enders (2003) notes that the Granger causality test performed on integrated

variables is not reliable because the test statistic does not follow the standard

F distribution and because the present stochastic trend causes the estimation

of the causality to be biased. The Granger causality test should be used only
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with stationary variables. Therefore it is recommended to run the test on

differenced series. If a cointegrating relation is identified, the test should be

run in the framework of the vector error correction model (VECM).

Matsusaka & Sbordone (1995) mention a variant of the Granger causality

test described by Geweke et al. (1983) and referenced here as Geweeke, Messe

and Dent’s test on Granger-causality (GMD). The test is supposed to have

better small-sample properties. It uses OLS estimated equations

lxt =
l∑

s=1

Csxt−s + υt (5.18)

xt =
l∑

s=1

Dsxt−s +
k∑
s=1

Esyt−s + εt (5.19)

where σ̂2
υ is the maximum likelihood estimate of var (υt) in (5.18) and σ̂2

ε

is the maximum likelihood estimate of var (εt) in (5.19). Then Geweke et al.

(1983, pg. 165) show that under the null hypothesis of no Granger causality

the distribution of each of the following statistics

lTGWn = n
σ̂2
υ − σ̂2

ε

σ̂2
ε

(5.20)

TGLn = n
σ̂2
υ − σ̂2

ε

σ̂2
υ

(5.21)

converges to χ2(k) with the increasing sample size n. In practice, l and k

are chosen by informal methods. Note that TGWn > TGLn in small samples, so

it is more prone to reject the null hypothesis.

Exogeneity A stronger property than Granger-causality is exogeneity which

requires that current and past values of zt do not affect yt, to have yt exoge-

nous. A block exogeneity (or rather block causality) test is useful for detecting

whether to include a variable into VAR at all, by asking whether lags of one

variable Granger cause any other of the variables in the system. Having three

variables, for example, the test restricts all lags of wt in the yt and zt equations

to zero. We use the likelihood ratio test as with the lag-length determination.

We put it here with T − c recommended by Sims:

LR = (T − c) (log |Σr| − log |Σur|)
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5.2 Czech Republic

In this part we will examine the link between consumer confidence and economic

activity in the Czech Republic.

5.2.1 Description of Data

The dataset is limited by data availability. In case of the Czech Republic, the

limiting variable is consumer confidence indicator from the CZSO which begins

from January 1998. Note that the business confidence indicator is dated from

1993. The end of the dataset has been set to December 2009. Since GDP-

like variables are reported on quarterly basis, we use quarterly observations.

We convert monthly series into quarterly ones by taking arithmetic average of

monthly values.

As a source of data, we used primarily the extensive OECD’s database MEI.4

The ECB’s database was used for Euribor rates.5 All series are seasonally ad-

justed from the source.

GDP Real GDP (chained volume estimates), expenditure approach (mil. CZK),

Figure 4.18

C Real households final consumption expenditure (chained volume estimates)

(mil. CZK), Figure A.19

I Real gross capital formation (chained volume estimates) (mil. CZK), Fig-

ure A.20

G Real final consumption expenditure of general government (chained volume

estimates) (mil. CZK), Figure A.21

CONF BUSS CZSO’s business confidence indicator, started at March 19936,

Figure 2.4

CONF CONS CZSO’s consumer confidence indicator, started at January 2008,

Figure 2.4

CONF COMP CZSO’s composite confidence indicator, started at January 2008,

Figure 2.4

4Available at http://stats.oecd.org/mei/.
5The ECB Statistical Data Warehouse is available at http://sdw.ecb.europa.eu/home.
6CZSO’s confidence indicators are measured as basis indeces to the average of 2005 (value

100).

http://stats.oecd.org/mei/
http://sdw.ecb.europa.eu/home
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LEI OECD’s composite leading indicator for the Czech economy. It includes the

following variables: (1) finished goods stocks (% balance, inverted) future

tendency of selling prices (% balance both in manufacturing), future

tendency of consumer prices (%), PX-50 share price index (2000=100),

total retail sales (2000=100), and monetary aggregate M2. Figure 2.2

IIP OECD’s index of industrial production in the Czech Republic refers to the

volume of output generated by production units classified under the in-

dustrial sectors Figure A.29

CZK USD CZK EUR Exchange rates between the USD (Figure A.23), the euro

(Figure A.24) and the Czech Koruna (CZK) respectively.

CPI The consumer price index in the Czech Republic (2005=100), Figure A.22

PRIBOR 3M 3-month PRIBOR rate, Figure A.25

EURIBOR 1Y 1-year Euribor rate, Figure A.26

PX50 Prague Stock Exchange PX-50 share price index (2000=100), Figure A.27

M3 Monetary aggregate M3 in the Czech Republic (mil. CZK), Figure A.28

The dataset as well as the output of econometric models are attached to

this thesis, see Appendix B.

5.2.2 Empirical strategy

We will follow the empirical strategy of Matsusaka & Sbordone (1995). We

verify whether consumer confidence, materialized by the consumer confidence

indicator, Granger causes GDP. The empirical strategy is to estimate a reduced-

form VAR with GDP and consumer confidence indicator. If the latter Granger-

causes the prior, we perform robustness checks by including the leading eco-

nomic indicator and other GDP-forcing variables.

For some models, we perform tests on block-exogeneity and various param-

eter restrictions. And again only for some models, we report forecast error vari-

ance decompositions. To the parameter restrictions: label “Last lag” denotes

the F-test with null hypothesis that in the equation, the last-lag parameters

are zero “Lag(-1) vs lag” labels the F-test with the null hypothesis that the

whole VAR should be estimated with one lag less.
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The results of regressions of VARs in specifically designed tables. As a rule,

the description of the tables provides detailed information about the values it

contains. Each column represents a VAR regression equation while the rows

represent explanatory variables and various statistical tests. The values in

the table are always p-values, with the exception of the row denoted as R̄2.

The p-values in the rows with explanatory variables belong to Granger causal-

ity tests. The causality goes from the particular variable (in the row) to the

column-variable. We are intereted in the Granger causality going from con-

sumer confidence indicator to GDP. Granger causality is tested by F -test with

the null hypothesis of no Granger causality between the particular explanatory

and explained variable.

Results of robustness-checking are reported in a stripped-version, showing

usually only p-values of Granger causality test between GDP and consumer

confidence in all four directions.

Forecast variance decompositions report percentage attribution of the error

to particular variables in first, fourth and eighth quarter.

Concerning lag-length selection tests we rely on tests that account for de-

grees of freedom (BIC, HQC). Ideally we would like to report the same lags as

previous studies in order to preserve comparability. Table 5.1 documents that

reporting results for lags 1, 2, 3 and 4 is optimal for the U.S.. With the CR

the conclusion is less clear because for two sets of control variables (LEI, Oil

& LEI, M3) we should choose 8 lags. We checked the estimated parameters

for both 8-lag and 4-lag specification. The results are similar for LEI, Oil, and

better in 4-lag case for LEI, M3. Therefore we disregard the recommendation

for 8-lag specification and stay with the 1-lag to 4-lag specification.

The choice of control variables has been motivated mainly by the seminal

paper Matsusaka & Sbordone (1995). They use the composite leading eco-

nomic indicator which controls for the currently available information which

is highly relevant for the near-future development and the components of the

composite indicator a set of textbook variables M, G and M3 which are said to

be commonly considered as exogenous GDP-forcing variables default risk, the

difference between interest rate on short-term commercial paper and treasury

bills.

In case of the Czech Republic, the robustness of the causality in question is

not particularly strong. In case of the U.S., on the other hand, even rich combi-

nation of various variables do not weaken the explanatory power of consumer

sentiment, measured by the ICS.
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Table 5.1: Lag-length selection

CR U.S.
Optimal Lag Optimal Lag

Additional variables AIC BIC HQC Additional variables AIC BIC HQC

none 1 1 1 none 3 1 1
LEI 8 2 2 LEI 5 3 4

LEI, Oil 8 8 8 LEI, G, M3, Oil 4 1 3
LEI, M3 8 8 8 LEI, ISM, I 5 3 4

LEI, I 8 1 8 LEI, DR 6 3 3
LEI, I, PX50 2 1 1 LEI, ISM, I, IIP, M3 5 1 3

LEI, M3, Gov, Oil 5 1 5 Many variables 5 1 1

Description: The table reports optimal lag length for VAR with the “Additional vari-
ables” and GDP and consumer confidence. We used 8 as the maximum lag length. For
the CR, we have 60 observations. For the U.S. we have 227 observations. Under “many
variables” we mean the following set of variables: LEI, ISM, I, IIP, M3, Oil, CPI, CP 3M, U.

However, we should know that the confidence indicators are only as con-

sumer sentiment representing as are the questions in the consumer surveys.

Leaving the question of the optimal survey design aside, we may incur from

this that it is a proper strategy to use as control variables such variables that

effectively influence the consumers opinion (answer) to each and every topic

(question). For example, the ICS asks about (1) current households finan-

cial situation compared to year ago and (2) predicting year ahead, (3) about

businesses prospects in next year, (4) about whole economy’s next five years

prospect, and (5) current affordability of large household items. The first item

may be explained by consumption, credit affordability and credit delinquencies,

stock market volatility. The second and third item may be predicted by past

development of the variables mentioned in the previous sentence, by the analy-

sis of news (analysts predict good times, bad times), expectations of firms. The

fourth item is similar to the previous two and it may be determined by past

development and by current predictions, i. e., by news. The fifth item could

depend on consumption level, savings, interest rates, credit policy (availability

of consumer credit).

Stationarity Sims (1980) and others do not recommend any transformations

of data even in the presence of unit root because (logarithmic) differencing re-

moves or harms original information. However, we need stationary VAR because

the validity of F-test, which is used to verify the hypothesis used of Granger

causality, falls with stationarity of the model. Therefore, stationarity is crucial
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in our case.

To have a stationary VAR, we need to reject the hypothesis of cointegration

and to have stable model, which is proved by having characteric (inverse) roots

of the polynom inside a unit circle. A check on stable (stationary) VAR is (at

least slowly) decaying impulse response functions. If the included variables are

stationary, we get a stationary VAR.

Since with time series like GDP (and C, I, G), LEI, CONS CONF we cannot

reject the null hypothesis of unit-root in the Augmented Dickey Fuller Test, we

use their growth rates. The same strategy is used by Grisse (2008). Matsusaka

& Sbordone (1995) also used growth rates but was allowed keep consumer sen-

timents indicator in levels since it was s stationary series. The reasoning behind

growth rates is that they represent changes and people do react to changes so

that the transformation does not go entirely against economic reasoning.

Let’s note that with the data in levels or logaritmized data, there was a

strongly significant Granger causality from consumer confidence to GDP under

all possible robustness checks in various lags. The Engle-Granger test rejected

cointegration in this case as well. However, the impulse response functions

did not decay in this case. We stick to the requirement of stationary VAR

and accept the transformation in order to assure the validity of F -test, thus

sacrifying more significant relationship between GDP and consumer confidence,

as reported by (suspectedly flawed) F -test.

A quick look on the figure with the consumer and business confidence indi-

cators reveals that the variables move closely together. The composite indicator

almost copies the trajectory of business confidence indicator. The consumer

confidence indicator’s trajectory departs from the composite and business con-

fidence indicators trajectory only in 2004 (a big saw-cut) and in 2008:Q4 oth-

erwise it copies the trajectory of business confidence indicator.

Given the similarity between the trajectory of business and consumer con-

fidence indicators, we may think of replacing the consumer confidence by busi-

ness confidence, while not modifying the interpretation too much. However,

this is not a standard procedure. In any case, the relation between business

confidence and GDP deserves attention and should be analyses as well (note

that studies on business confidence either do not exist or they are rare).

All estimations and statistical testing have been performed in gretl.7

7gretl is an open-source free software package for econometric analysis. It is available at
http://gretl.sourceforge.net/.

http://gretl.sourceforge.net/
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5.2.3 Estimation

We start with the verification of the basic relation.

Basic relation between consumer confidence and GDP

In Table 5.2 we see the results of the estimation of reduced-form VAR with

endogenous variables GDP and consumer confidence. We look in the equation

for GDP which is explained by its own lags and by the consumer confidence

indicator lags. We see that the hypothesis of no Granger causality is rejected

only on low significance levels. At best, it 12 % in VAR(2), otherwise even

three times more. Therefore we conclude that judging from the basic relation,

consumer sentiment measured by the CZSO’s indicator does not Granger-cause

GDP. To the defense of consumers and the CZSO we must emphasize the impor-

tance of longer history. The current 12 years of history do not allow us to come

up with a strong conclusion. Nonetheless, we later discover that accompanied

by control variables, consumer confidence does Granger cause GDP, in certain

VAR specifications.

Table 5.2: Granger causality from confidence to GDP (CR)

1 lag 2 lags 3 lags 4 lags
Dependent Dependent Dependent Dependent

GDP CONF GDP CONF GDP CONF GDP CONF

GDP 0.008 0.232 0.020 0.121 0.071 0.025 0.126 0.064
CONF 0.141 0.067 0.115 0.081 0.244 0.040 0.338 0.113

Last lag 0.299 0.239 0.856 0.089 0.867 0.781
Lag(−1) 0.365 0.124 0.869
F -test 0.157 0.001 0.005 0.171 0.028 0.051 0.084 0.155

R̄2 0.219 0.039 0.232 0.059 0.190 0.157 0.152 0.105

Description: The table reports regression results of the VAR with the variables GDP and
consumer confidence indicator in the 1, 2, 3 and 4-lag specification. For each lag we report
statistical significance of various sets of variables (first column) in the equations for GDP
and consumer confidence. Each column represents a regression with the dependent variable
at the top.

The rows represent p-values of various test statistics with a null hypotheses (as follows):

[GDP, CONF] – all lags of the particular variable are jointly equal to zero (F -test); Last lag

– last lags of all explanatory variables in the whole system are jointly equal to zero (LR);

Lag(−1) – last lags of all explanatory variables are jointly equal to zero (F -test); F -test –

all explanatory variables are jointly equal to zero.

In Table 5.3 we report the results of GMD test on bivariate causality (de-
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scribed in Section 5.1). To be precise we actually did not come to a result be-

cause the variance of residuals fro the restricted model, the estimate of var (υt),

has been lower than the estimate of var (εt). Then, TGWn < 0, TGLn < 0 which

makes the use of χ2(k) distribution impossible.

Table 5.3: GMD test on Granger causality (CR)

AR(1) AR(2) AR(3) AR(4)

GDP 7.3E-05 7.3E-05 7.3E-05 7.3-05
GDP, confidence 7.7E-05 7.6E-05 7.7E-05 7.8E-05

TGLn -2.741 -2.087 -2.463 -3.457
TGWn -2.587 -1.994 -2.332 -3.200

Description: The table reports residuals’s variance in a GDP autoregression alone and

with an exogenous variable consumer confidence indicator. TGL
n and TGW

n are statistics of

the test.

In Table 5.4 we present the forecast error variance decomposition of both

GDP and consumer confidence into the contributions of these two variables.

We see that the variance of the consumer confidence indicator explains around

10 % of the four- and eight-quarter-ahead forecast variance of GDP. The zero-

percent estimate of the one-quarter-ahead contribution is a (mal-)feature of

the decomposition technique. The quantitative effect of GDP in the forecast

error of consumer confidence indicator is much stronger, reaching 25 %, which

is quantitatively significant. However, since it does not explain majority of

sentiment variation, it does not point to the conclusion that consumer sentiment

would not be exogenous with respect to GDP.

Table 5.4: Variance decomposition of GDP and consumer confidence
indicator (CR)

Quarter GDP CONF

GDP CONF GDP CONF

1 100 0 18.1 81.8
4 89.5 10.5 23.0 77.0
8 89.7 10.3 26.0 74.0

Description: The table reports results from the forecast error variance decomposition of

GDP and consumer confidence indicator.
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Robustness checks

We performed a check of the negative conclusion on Granger causality in the

basic relation between consumer confidence and GDP.

Index of leading economic indicators We now ask whether consumer

confidence indicator improves forecast of GDP if it is accompanied by the com-

posite leading indicator. The intuition is that the leading indicator covers a

significant part of the GDP while consumer confidence is faced with the rest of

information which it is supposed to explain.

The confidence indicator is significant on 5% level in one- and two-lag model,

as it is documented in Table 5.5. The composite leading indicator, as in all

further regressions including the U.S. is strongly significant. R̄2 for GDP and

LEI is around 50 % while only 10 % for consumer confidence. It suggests

that it is mainly driven by other variables than GDP, LEI and its past val-

ues (or, by other specification which may include (not only) these variables).

Confronting the regression of consumer confidence indicator with the F -test,

we see that only in VAR(1) are the parameters of explanatory variables taken

altogether significantly different from zero otherwise, the test fails to reject the

null hypothesis of their redundancy. We clearly do not explain the consumer

confidence very well, using these variables and the specification.

The test on block exogeneity of GDP and LEI with respect to consumer

confidence is rejected on better than 1% significance level.

The forecast variance decomposition in Table 5.6 revels that the average

percentage attribution of consumer confidence indicator to the forecast of GDP

is 20 %. On the other hand, consumer confidence indicator explains more

than 60 % of its forecast variance in the worst case which again points to the

conclusion that it is exogenous with respect to the other two variables.

Parameters stability There are many diagnostic tests for VARs. JMulTi,

an econometric software, makes them easily computable. The CUSUM test

suggests that the parameters of the model in Table 5.5 are constant on 1%

significance level(Figure 5.1).

Other control variables We further explore the robustness of possible Granger

causality from consumer confidence indicator to GDP. In Table 5.7 we report

results from several robustness-checking estimations of various VARs. In sub-
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Table 5.6: Variance decomposition of GDP and confidence indicator
(incl. composite leading economic indicator) (CR)

Quarter GDP CONF

CONF LEI GDP CONF LEI GDP

1 20 4 76 100 0 0
4 30 31 38 80 6 14
8 32 32 36 76 10 14

LEI CONF GDP LEI CONF GDP

1 2 22 76 2 98 0
4 36 25 39 8 85 7
8 37 26 37 12 74 14

GDP LEI CONF GDP LEI CONF

1 100 0 0 19 4 77
4 52 38 10 25 8 67
8 51 40 9 25 12 63

Description: The table reports results from the forecast error variance decompositions

of GDP and leading composite economic indicator by these two variables and consumer

confidence indicator, with three different orderings of the variables.

Figure 5.1: The cumulative sum of recursive residuals in CUSUM test
for Czech data

Description: The test concerns the model in Table 5.5.
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sequent comments we will speak about the GDP regression equation, if not

stated differently.

The first regression features an indicator of fuel prices (crude oil, natural gas

and coal). The best model is with two lags and it is only in this specification

where consumer confidence is statistically significant at 10 % significance level.

The fuel prices index is significant in all models.

The second regression uses the monetary aggregate M3 as control variable.

Here, confidence indicator is statistically significant at 5 % significance level in

VAR(1) and VAR(2). M3 is statistically significant at the same level in speci-

fications going from VAR(1) to VAR(7). Only in VAR(8) does its significance

decline.

With investment, in the third regression, consumer confidence indicator

behaves just like with M3. Investment is strongly significant up to fifth lag so

that it is another long-term-influence variable. Two-lag model is again the best

for the GDP equation.

With investment and Prague Stock Exchange index, PX50, in the fourth

regression, consumer confidence indicator is again statistically significant on

common levels just in the two-lag model. PX50 as well as investment are

strongly significant under all specifications.

The textbook set of control variables G, M3 and fuel prices index in fifth

regression, consumer confidence is behaving identically to the preceding regres-

sions. It isstatistically significant only in the model with two quarters lag.

Only in that model, all of the control variables are significant as well. Here we

cannot report the p-value of the test on block-exogeneity because we run again

to the problem with negative value of a statistic distributed by χ2(k).

Description of the Table 5.7 The table reports regression results of several

VARs, each in 1, 2, 3 and 4-lag specification, with the variables GDP, consumer

confidence indicator, and control variables. For each lag of each VAR, we report

statistical significance of various sets of variables (first column) in the equations

for GDP and consumer confidence. Each column represents a regression with

the dependent variable at the top.

The rows represent p-values of various test statistics with a null hypotheses

(as follows): [a variable] – all lags of the particular variable are jointly equal

to zero (F -test); χ2(k) – the variables are block-exogenous with respect to

consumer confidence indicator (LR); Lag(−1) – last lags of all explanatory

variables are jointly equal to zero (F -test); F -test – all explanatory variables
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Table 5.7: Granger causality from confidence to GDP with various
sets of control variables (CR)

Dependent
1 lag 2 lags 3 lags 4 lags

GDP CONF GDP CONF GDP CONF GDP CONF

With control variables LEI, Oil

GDP 0.932 0.028 0.007 0.030 0.137 0.012 0.305 0.142
CONF 0.159 0.129 0.069 0.179 0.369 0.228 0.596 0.264

Oil 0.019 0.098 0.008 0.156 0.032 0.237 0.121 0.195
Lag(−1) 0.013 0.421 0.913 0.307 0.994 0.505
F -test 5.20e-07 0.035 4.90e-07 0.087 0.000 0.096 0.001 0.193
χ2(k) 2,7E-57 1,0E-47 2,9E-39 1,1E-30

Last lag 0.000 0.244 0.340
LEI, M3

GDP 0.922 0.011 0.007 0.003 0.057 0.014 0.041 0.024
CONF 0.055 0.059 0.024 0.049 0.209 0.124 0.297 0.087

M3 0.232 0.039 0.062 0.032 0.058 0.248 0.042 0.088
χ2(k) 1,4E-59 1,7E-49 3,7E-40 3,4E-34

Lag(−1) 0.015 0.222 0.703 0.503 0.344 0.235
F -test 3.6e-06 0.018 2.9e-06 0.028 0.000 0.099 0.000 0.112

Last lag 0.000 0.225 0.001
LEI, I

GDP 0.155 0.186 0.007 0.041 0.053 0.007 0.047 0.087
CONF 0.027 0.042 0.013 0.063 0.157 0.095 0.362 0.243

I 0.001 0.071 0.003 0.041 0.011 0.041 0.019 0.066
χ2(k) 1,2E-271 3,0E-262 1,5E-251 1,0E-237

Lag(−1) 0.028 0.200 0.891 0.125 0.556 0.603
F -test 6.36e-08 0.028 1.77e-07 0.033 0.000 0.026 0.000 0.091

Last lag 0.000 0.266 0.136
LEI, I, PX50

GDP 0.263 0.156 0.031 0.052 0.328 0.007 0.619 0.037
CONF 0.169 0.102 0.057 0.111 0.222 0.112 0.512 0.180

I 0.038 0.191 0.031 0.146 0.063 0.065 0.430 0.137
PX50 0.020 0.438 0.060 0.420 0.053 0.463 0.050 0.253
χ2(k) 1,6E-271 1,3E-262 2,4E-257 1,9E-250

Lag(−1) 0.041 0.212 0.528 0.160 0.354 0.332
F -test 2.0e-08 0.045 1.4e-07 0.053 9.9e-06 0.048 0.000 0.088

Last lag 0.000 0.116 0.039
LEI, M3, Gov, Oil

GDP 0.625 0.207 0.013 0.019 0.086 0.102 0.431 0.244
CONF 0.060 0.000 0.047 0.000 0.180 0.000 0.176 0.000
χ2(k) na na na 0,008

Lag(−1) 0.001 0.132 0.896 0.487 0.801
F -test 1.6e-06 1.0e-16 1.1e-07 2.5e-13 0.000 9.3e-10 0.002 1.4e-07

Last lag 0.000 0.002 0.000

Description: Due to space reasons, please see the paragraph Description of the Table 5.7.
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are jointly equal to zero; Last lag – last lags of all explanatory variables in the

whole system are jointly equal to zero (LR).

5.2.4 Conclusion for the Czech Republic

In verifying Granger causality going from consumer confidence indicator to

GDP we did not come to a positive result. However, neither we can firmly

state that there is no Granger causality. The findings are ambiguous. In the

basic bivariate VAR, the link was not proved (Table 5.2). In regressions with

control variables (Table 5.7), the hypothesis of no causality was never rejected

in 3-lag and 4-lag models. In 1-lag and 2-lag specification, the results were

slightly positive. Speaking about significance level around 5% , we either re-

jected the null hypothesis of no causality for both 1-lag and 2-lag models or

we did it for the 2-lag model. The conclusion is that (1) consumer confidence

indicator taken alone does not Granger cause GDP, i. e., the past values of

consumer confidence indicator do not provide significant amount of additional

information to determine the current value of GDP, taking in account the past

values of GDP itself (2) accompanied with control variables, the consumer con-

fidence indicator Granger causes GDP with 2-quarter delay on 5% significance

level. These conclusions do not, however, provide support for the claim that

“consumer confidence Granger causes GDP” it does so but only in a special

case.

The data show an interesting fact. While the causality from consumer con-

fidence to GDP was not proved very well, the causality from GDP to consumer

confidence has been proved as very significant and robust.

Forecast error variance decomposition of GDP in VAR with GDP, leading

economic indicator and consumer confidence (Table 5.6) reveals a surprisingly

high share of consumer confidence, compared with the results for U.S. (Ta-

ble 5.12). In the forecast error decomposition of confidence indicator, on the

other hand, confidence indicator and GDP have higher shares than their U.S.

counterparts (and leading indicator much lower).

5.3 United States

In this part we verify the link between consumers’s confidence and economic

output in the U.S.
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5.3.1 Description of data

The dataset ranges from 1553:Q1 to 2009:Q4, i. e., 228 observations. However,

certain series begin several years later. Still, however, the dataset is very long.

As a source of data, we used primarily the OECD’s database MEI and St. Louis

Federal Reserve economic database FRED.8 All appropriate series are seasonally

adjusted from the source.

GDP Real GDP (chained volume estimates), expenditure approach (bil. USD),

Figure A.1

C Real personal consumption expenditures (chained volume estimates) (bil.

USD), Figure A.2

I Real private fixed investment (chained volume estimates) (bil. USD), Fig-

ure A.3

G Real government consumption expenditures and gross investment (chained

volume estimates) (bil. USD), Figure A.19

ICS The University of Michigan’s ICS, an indicator of consumers confidence on

Figure 2.5

ISM The ISM’s PMI, Figure 2.7

FED ON FED’s overnight interest rate, Figure A.11

TB 3M The interest rate on 3-month Treasury Bill, Figure A.11

CP 3M The interest rate on 3-month Commercial Paper, Figure A.11

DR A difference between CP 3M and TB 3M which is called default risk, Fig-

ure A.11

LEI OECD’s composite leading indicator for the U.S. economy. It includes

the following variables: (1) Business climate indicator (the PMI men-

tioned above) (manufacturing) (% balance), (2) Consumer sentiment

(normal=100), (3) Dwellings started (number), (4) Net new orders: durable

goods (USD), (5) Spread of interest rates (% annual rate), (6) Weekly

hours of work (manufacturing) (hours), and (7) Share prices (common

stocks NYSE) (2000=100). See it on Figure 2.3.

8The database is available at http://research.stlouisfed.org/fred2/.

http://research.stlouisfed.org/fred2/
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IIP OECD’s index of industrial production in the U.S., Figure A.7

CPI The consumer price index in the U.S. (2005=100), Figure A.5

NYSE New York Stock Exchange share price index (2000=100), Figure A.6

M3 Monetary aggregate M3 in the U.S. (2005=100), Figure A.8

OIL Crude Oil Prices, U.S. yearly average (in $/bbl.) imputed for all quarters

of the year so that, at the end of the day, it is a hardly usable series

Figure A.10

COMMOD Commodity Fuel (energy) Index (2005=100) includes crude oil,

natural gas, coal price indices starting only from 1992 Figure A.9

5.3.2 Empirical strategy

The empirical strategy is identical as for Czech data.

We use growth rates for time series with unit-roots. Contrary to the Czech

case, the confidence indicators ICS and ISM could have been left in levels, just

like in Matsusaka & Sbordone (1995).

5.3.3 Estimation

We go step by step as drafted by the empirical strategy. The

Basic relation between consumer confidence and GDP

Table 5.8 reports regression results of the basic bivariate VAR with GDP and

consumer confidence measured by the ICS. The Granger causality going from

consumer confidence to GDP was proved with better than 1% level of signifi-

cance. Interestingly, in the confidence equations which reach R̄2 around 80 %,

lags of GDP are altogether insignificant. The high R̄2 in confidence equations

and lower R̄2 in GDP equations is the opposite of the Czech case.

Contrary to the Czech case, in the basic equation, the reversed direction

of Granger causality has not been proved. In later regressions with control

variables, both directions of Granger causality are often proved. However, the

causality going from consumer confidence clearly dominates, which is contrary

to the Czech case.

The hypothesis of no Granger causality from consumer sentiment to GDP

was strongly rejected.
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Table 5.8: Granger causality from confidence to GDP (U.S.)

1 lag 2 lags 3 lags 4 lags
Dependent Dependent Dependent Dependent

GDP CONF GDP CONF GDP CONF GDP CONF

GDP 0.000 0.742 0.004 0.845 0.068 0.455 0.171 0.476
CONF 0.002 0.000 0.001 0.000 0.000 0.000 0.000 0.000

Last lag 0.054 0.780 0.033 0.081 0.664 0.388
Lag(−1) 0.064 0.059 0.607
F -test 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

R̄2 0.156 0.823 0.171 0.822 0.184 0.825 0.175 0.824

Description: The table reports regression results of the VAR with the variables GDP

and consumer confidence indicator in the 1, 2, 3 and 4-lag specification. For each lag we

report statistical significance of various sets of variables (first column) in the equations for

GDP and consumer confidence. Each column represents a regression with the dependent

variable at the top. The rows represent p-values of various test statistics with a null

hypotheses (as follows): [GDP, CONF] – all lags of the particular variable are jointly

equal to zero (F -test); Last lag – last lags of all explanatory variables in the whole

system are jointly equal to zero (LR); Lag(−1) – last lags of all explanatory variables

are jointly equal to zero (F -test); F -test – all explanatory variables are jointly equal to zero.

Table 5.9 reports about the causality in question as regarded by the GMD

test. The null hypothesis of no Granger causality has been clearly rejected.

Table 5.9: GMD test of Granger causality from confidence to GDP
(U.S.)

AR(1) AR(2) AR(3) AR(4)

GDP 0.000 0.000 0.000 0.000
GDP, confidence 0.000 0.000 0.000 0.000

TGLn 10.435 10.789 19.487 23.083
TGWn 10.940 11.330 21.326 25.709

p-value TGLn 0.001 0.005 0.000 0.000
p-value TGWn 0.001 0.003 0.000 0.000

Description: The table reports residuals’s variance in a GDP autoregression alone and

with an exogenous variable consumer confidence indicator. TGL
n and TGW

n are statistics of

the test.

We can judge about exogeneity of consumer confidence from forecast vari-

ance decomposition in Table 5.10. Since variance in the forecast of consumer
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confidence is attributed almost exclusively to consumer confidence we can con-

sider it exogenous. Average share of consumer confidence in the forecast vari-

ance of GDP is almost 20 %.

Table 5.10: Variance decomposition of GDP and confidence (U.S.)

Quarter GDP CONF

GDP CONF GDP CONF

1 100 0 17 83
4 89 11 16 84
8 88 12 13 87

CONF GDP CONF GDP

1 17 83 100 0
4 31 69 99 1
8 31 69 98 2

Description: The table reports results from the forecast error variance decompositions of

GDP and consumer confidence indicator by two different orderings of these variables.

Robustness checks

We will examine the robustness of the Granger causality from consumer confi-

dence to GDP.

Index of leading economic indicators The composite leading indicator

was proved to be very useful in explaining GDP (this statement holds in gen-

eral). In the same time, it does not take explanatory power off consumer confi-

dence indicator so that the causality link is not threatened at all (Table 5.11).

Unfortunately we cannot report about the block exogeneity of GDP and

LEI with respect to consumer confidence. The reason is again that, similarly to

several occurrences in the Czech case, we encountered lower residual variance in

the restricted equation which led to negative test statistic distributed as χ2(k).

The composite leading indicator almost erases consumer confidence indi-

cator’s share in the variation of GDP forecast error. In the Czech case, the

confidence has on average 20 % share. Compared to the U.S. data, consumer

confidence indicator in the Czech Republic explains more variation in all three

variables, while the composite leading indicator explains less variation in all

three variables. Another characteristic is that in the Czech Republic, GDP
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explains less variance in itself, and mode in consumer confidence forecast error,

compared to the U.S. case.

Table 5.12: Variance decomposition of GDP and confidence indicator
(incl. composite leading economic indicator) (U.S.)

Quarter GDP CONF

CONF LEI GDP CONF LEI GDP

1 1 0 99 100 0 0
4 2 45 53 66 32 2
8 6 43 51 63 31 6

LEI CONF GDP LEI CONF GDP

1 0 1 99 3 97 0
4 47 1 52 44 54 2
8 45 5 50 44 49 7

GDP LEI CONF GDP LEI CONF

1 100 0 0 1 3 96
4 53 47 0 1 44 55
8 50 45 1 4 44 52

Description: The table reports results from the forecast error variance decompositions

of GDP and leading composite economic indicator by these two variables and consumer

confidence indicator, with three different orderings of the variables.

Parameters stability The CUSUM test suggests that the parameters of the

model in Table 5.11 are constant on 1% significance level (Figure 5.2).

Other control variables Regressions in Table 5.13 focus mainly on the GDP

equation. The common factor in all of them is that the significant rejection

of the null hypothesis of absence of the Granger causality was not seriously

questioned. Only large sets of explanatory variables took part of the confidence

information away from the confidence indicator.

The basic VAR(4) includes GDP, ICS and LEI. We add additional control

variables.

The first regression in Table 5.13 includes a set of “textbook” variables, G,

M3 and fuels price index.

In the second regression we ask whether consumer confidence indicator ICS

does not merely reflect expectations in the business sector, by including the

PMI and investment. We strongly reject the hypothesis of no Granger causality
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Figure 5.2: The cumulative sum of recursive residuals in CUSUM test
for U.S. data

Description: The test concerns the model in Table 5.11.

to GDP for all three variables. The same conclusion comes with including ad-

ditional two variables, IIP and M3. Altogether, these variables reflect situation

in business.

Including default risk into the model does not change strong positive con-

clusion about the Granger causality. Default risk, on the other hand, does not

Granger cause GDP in none of the VARs.

A rich set of variables LEI, ISM, I, IIP, M3, Oil, CPI, CP 3M, U slightly

weakens the Granger causality link but not enough to draw a contradictory

conclusion about the causality. In this regression, speaking about control vari-

ables, ISM and I are very significant, IIP similarly too, but the other variables

are insignificant.

5.3.4 Conclusion for the U.S.

We confirmed and updated the results of previous studies which have found that

consumer confidence represented by the ICS has both statistically and economi-

cally significant amount of information besides that information in fundamental

variables in relation to the growth of GDP.
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Table 5.13: Granger causality from confidence to GDP with various
sets of control variables (U.S.)

Dependent
1 lag 2 lags 3 lags 4 lags

GDP CONF GDP CONF GDP CONF GDP CONF

LEI, G, M3, Oil

GDP 0.026 0.002 0.118 0.059 0.158 0.043 0.064 0.139
CONF 0.000 0.000 0.003 0.000 0.020 0.000 0.065 0.000

LEI, ISM, I

GDP 0.000 0.166 0.000 0.727 0.000 0.037 0.001 0.072
CONF 0.057 0.000 0.077 0.000 0.062 0.000 0.038 0.000

LEI, DR

GDP 0.016 0.005 0.080 0.070 0.117 0.017 0.170 0.074
CONF 0.003 0.000 0.008 0.000 0.055 0.000 0.070 0.000

LEI, ISM, I, IIP, M3

GDP 0.000 0.503 0.000 0.578 0.000 0.196 0.002 0.012
CONF 0.010 0.000 0.021 0.000 0.014 0.000 0.021 0.000

LEI, ISM, I, IIP, M3, Oil, CPI, CP 3M, U

GDP 0.000 0.353 0.000 0.403 0.000 0.088 0.001 0.037
CONF 0.065 0.000 0.139 0.000 0.110 0.000 0.054 0.000

ISM 0.006 0.914 0.000 0.030 0.003 0.169 0.004 0.327

Description: The table reports regression results of several VARs, each in 1, 2, 3 and 4-lag

specification, with the variables GDP, consumer confidence indicator, and control variables.

For each lag of each VAR, we report p-values of the F -test statistics with the null hypothesis

that all lags of the particular explanatory variable are jointly equal to zero (GDP or CONF).
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5.3.5 Stock market volatility and confidence

In Figure 5.3 we do not recognize any significant pattern between stock market

upheaval and changes in consumer confidence.

Figure 5.3: U.S. ICS and Dow Jones Industrial Average Index returns
volatility

Description: The volatility is from GARCH(1,1) on DJ logarithmic returns.

Source: FRED, Yahoo Finance and author’s calculation



Chapter 6

Conclusion

We analysed the role of confidence in the economy and we also focused on times

of financial and economic crisis. We asked about the role of confidence both

theoretically and empirically.

Theoretically, we identified recent attempts to revive the role of expecta-

tions and animal spirits in mainstream economics (Angeletos & La’O 2009;

Akerlof & Shiller 2009). Concerning the eventual role of animal spirits in the

financial and economic crisis of late 2000s, we encountered with the consonant

psychological view (Tuckett 2009; Akerlof & Shiller 2009) and the disapprov-

ing logical/informational view (Posner 2009; Taylor 2009; Thornton 2009). The

problem of the prior is weak Popper’s falsifiability. Furthermore, if the prior

theory is to threaten theoretically the latter it would have to provide evidence

about the particular animal spirits, i. e., about irrational behaviour of eco-

nomic agents. In this regard we have argued that we should leave the logi-

cal/informational view only after we really have to, i. e., we should prefer the

logical/informational line of argument.

We have also touched the issue of reform. One of the bad guys who led a big

financial institution into debris testified that all financial market players were

forced to participate in the crazy dance (excessive risk taking) by the fact that

if they did not, they would actually be forced to exit the market. That reminds

us of the principle of mass self-destruction. The reformists ask whether it was

a lack of information or lack motivation to incorporate the information, that

caused the race to the bottom. The bad guys probably missed motivation and

the owners either missed the information or the fear that governments would

not bail them out. We have to leave this issue unsolved.

In the empirical part we focused on non-fundamental behaviour of con-
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sumer confidence as measured by confidence indicators. It has been proved in

every study that we examined that consumer confidence does have a significant

amount of non-fundamental information in relation to the explanation of GDP

growth. All of the studies thus provide support to the macroeconomic theories

which include non-fundamental shocks to consumer expectations (see Angeletos

& La’O (2009)). Practically, we updated the regressions for U.S. of Matsusaka

& Sbordone (1995) by twenty years of Great Moderation and confirmed their

results. We followed their methodology for the case of the Czech Republic. We

found Granger causality in only a specific case: there are control variables in

addition to GDP and consumer confidence in the VAR model, and the VAR is

specified with 2 lags (quarters). Under such configuration, there is Granger

causality from consumer confidence indicator to GDP on 5% significance level.

The limit on lags may be caused by short dataset. Given the conditionality of

the finding, we say that there is Granger causality between consumer confidence

and GDP in the Czech Republic, but that it is not a robust relation.

We can also conclude about the reverse Granger causality, from GDP to

consumer confidence. In the Czech case, GDP is more significant in Granger-

causing confidence, than is confidence in Granger-causing GDP. The difference

in apparent mainly in third and fourth lag for which we can conclude that GDP

Granger causes consumer confidence. In the U.S. case, GDP also Granger causes

consumer confidence, but it does so more weakly than consumer confidence does

cause GDP.

In our opinion, future examinations of the consumer confidence’s role in eco-

nomic fluctuation should use a Markov switching regime model which would

allow to analyse variation of parameters with regard to the regimes of pessimism

and optimism. Concerning model specification, it would be thrilling to survey a

panel of countries. We have already discovered the significant explanatory role

of GDP in confidence, and it would be interesting to find the other variables.

Apart from the traditional economic variables we should incorporate into the

control set also the variables like quality of education, flexibility of labor mar-

ket, distribution of political views, and for example happiness (quality of life).

These variables could also be used as control variables in the Granger causality

regressions contained in this study. By now they remain to be explored in a

different study. These institutional variables would be of particular interest in

an international comparative study. For many countries, though, datasets are

too short for majority of econometric methods.

The bottomline is that contrary to studies on other countries, we did not
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prove robustly that consumers’s confidence in the Czech Republic Granger

causes economic fluctuations.
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Appendix A

Additional figures and tables

Series prefixed by “ld ” are logarithmic differences, i. e., year on year growth

rates.

Figure A.1: U.S. Real Gross Domestic Product

-0.03

-0.02

-0.01

 0

 0.01

 0.02

 0.03

 0.04

 1960  1970  1980  1990  2000  2010
 2000

 4000

 6000

 8000

 10000

 12000

 14000
GDP (right)

ld_GDP (left)

Source: FRED, series GDPC1



A. Additional figures and tables II

Figure A.2: U.S. Real Personal Consumption Expenditures
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Source: FRED, series PCECC96

Figure A.3: U.S. Real Private Fixed Investment
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Source: FRED, series FPIC1
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Figure A.4: U.S. Real Government Consumption Expenditures &
Gross Investment
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Source: FRED, series GCEC1

Figure A.5: U.S. Consumer prices index
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Figure A.6: NYSE index
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Figure A.7: U.S. Index of industrial production
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Figure A.8: U.S. M3 monetary aggregate (index)
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Source: OECD MEI

Figure A.9: Commodity Fuel (energy) Index
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Figure A.10: Crude Oil Prices (U.S. annual averages)
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Figure A.11: 3-month Commercial Paper rate, 3-month Treaury Bill
rate, default risk, FED overnight rate (U.S.)
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Figure A.12: Current and Forward-Looking Indicators

Description: Global activity has rebounded, as evidenced by accelerating world trade, indus-

trial production, and retail sales. Employment continues to contract in advanced economies

but is expanding again in emerging economies, helped by strong potential growth. Industrial

confidence has returned to precrisis levels, but household confidence in advanced economies

continues to lag, reflecting subdued employment. (Quoted from the source.)

Source: IMF WEO April 2010, pg. 3
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Figure A.13: Global Indicators

Description: Real GDP growth picked up starting in 2009:Q2. However, output in most

regions of the world remains below or around precrisis levels. The exception is emerging Asia,

which accounts for a growing share of world activity. Commodity prices have rebounded in

response to expanding activity. (Quoted from the source.)

Source: IMF WEO April 2010, pg. 4
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Figure A.14: Asset-backed Commercial Paper Outstanding (U.S.)

Description: Estimated fiscal costs as a percentage of 2008 GDP

Source: FRED, series ABCOMP

Figure A.15: U.S. Mortgage foreclosures and payment delays

Description: In percent of total mortgage loans

Source: IMF GFSR, April 2010, pg. 16
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Figure A.16: U.S. Yields on Corporate and Treasury Bonds

Source: IMF GFSR, April 2010, pg. 5 (Stat. Ap.)
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Figure A.17: U.S. Commercial Paper Market

Source: IMF GFSR, April 2010, pg. 14 (Stat. Ap.)



A. Additional figures and tables XII

Figure A.18: Czech exchange and interest rates
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Description: 3-month PRIBOR, 1-year Euribor, and exchange rates Czech Koruna/1 USD,

Czech Koruna/1 euro.

Source: ECB, CNB Aggreated Series (ARAD)

Figure A.19: Czech Real Private Consumption
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Description: Millions of national currency, chained volume estimates

Source: OECD MEI
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Figure A.20: Czech Real Private Capital Formation
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Description: Millions of national currency, chained volume estimates

Source: OECD MEI

Figure A.21: Czech Real Consumption of Government
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Description: Millions of national currency, chained volume estimates

Source: OECD MEI
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Figure A.22: Czech Consumer Price Index
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Description: Millions of national currency, chained volume estimates

Source: OECD MEI

Figure A.23: Exchange rate Czech Koruna/1 USD
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Figure A.24: Exchange rate Czech Koruna/1 euro
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Source: CNB ARAD

Figure A.25: 3-month PRIBOR
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Figure A.26: 1-year Euribor
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Figure A.27: Prague Stock Exchange Index PX-50

-0.5

-0.4

-0.3

-0.2

-0.1

 0

 0.1

 0.2

 0.3

 1996  1998  2000  2002  2004  2006  2008  2010
 20

 40

 60

 80

 100

 120

 140

 160
PX50 (right)

ld_PX50 (left)

Source: OECD MEI



A. Additional figures and tables XVII

Figure A.28: Czech M3 monetary aggregate
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Figure A.29: Czech index of industrial production
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Figure A.30: Czech leading economic indicator and real GDP
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Appendix B

Physical attachments

There is a DVD enclosed to this study. It contains the dataset (Microsoft

Excel) and žthe gretl working files which enable the user to immediately run

the regressions.
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