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Abstract
A mechanism for depicting the economic narratives based on an evolutionary analogy is here
proposed, in which the narrative is the phenotype or observable characteristics and its
genotype is formed by a set of relevant concepts, defined by the researcher and constrained
by the underlying reality. The genotype of the economic narrative evolves, assuming
different quantitative impacts in the narrative, and is subject to mutations (creation of new or
alter genotypes). The result of this evolutionary process is the emergence of temporally
determined economic narratives.
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Introduction

This research explores the processes of formation and diffusion of economic
expectations, not as purely rational processes frameworked by a notion of representative agent,
such as proposed by the rational expectations hypothesis [10], but as the product of a process
anchored in social dynamics of complex and heterogeneous opinion. The main question deals
with the process of formation and diffusion of economic expectations influenced by public
narratives.

As stated by Hayden White, a “narrative is a metacode, a human universal on the basis
of which transcultural messages about the nature of a shared reality can be transmitted” [5, p.
6]. The choice of narratives as a key concept to understand the social construction of economic
expectations derives from the anthropological concept that an important function of human
interaction is the construction of social representations. Social representations of the evolution of
the world, and of the economy, contain facts and opinions, as well as all the relationships
between them. These constructions can be described through a network-like formalism, where
the links represent the relations between elements. Economic expectations relates, in an
aggregated social level, to the understanding of shared economic realities, and of the dynamic
evolution of these realities through constructs of meaning such as narratives, as a way of
structuring economical significant events, actions and memories.

Specifically, this research is focused on the evolution of the economic narratives arising
in the context of the world financial and economic crisis started in 2007. For this purpose the
main economical narratives, contained in the keynotes of the European Central Bank board
members, were identified. The evolution of narratives within these texts was captured,
representing their trajectories as they evolve under the influence of critical events.

Defining and representing narratives propagated during the crisis

According to the Vice-President of the European Central Bank (ECB) Vitor Constancio
[11], when describing the response of the ECB to the crisis, the ECB had to respond to two
different types of challenges, the systemic challenges and the acute challenges - defined as shifts
in investors sentiments and market psychology. These sentiments and expectations are
determinant in the economic development. Aiming to achieve their political and economic goals,
Central Banks try to frame the expectations of the economic agents about the economic reality,
and by doing so, to constrain their behaviour.



The economic crisis started in 2007 constitutes a particularly interesting period, not only
because of the active role taken by the Central Banks in the different stages of the crisis [7], but
also because of the rupture with the basic assumptions underlying the central bank consensus,
imposing a major rethinking on the role of these entities [6, 7, 8]. According to Gros, Alcidi and
Giovanni [1], the response to the crisis of the ECB should be divided in two stages: a first one
corresponding to the burst of the financial crisis (2007 - 2009), and a second stage of the crisis
(2010 - 2012) having unique characteristics in the euro area, and thus requiring specific actions
from the ECB. We propose and implement a methodology to determine narratives that emerged
from ECB, distinguishing the two stages of the crisis.

Following the construction of narratives as a network of events proposed by Berman,
Moody and Faris [2], complex sets of interrelated concepts and events are considered. By
treating concepts and events as nodes and relations between concepts and events as arcs, sets of
concepts are transformed into networks. This symbolic construction of concept relational
structures into networks allows observing and measuring structural features of narratives, that are
otherwise difficult to detect, and proposing a narrative mapping for the social construction of
economic expectations that the ECB tried to frame during the crisis.

We propose a mechanism of economic narratives representation based on an evolutionary
analogy. In the genetics biology domain, a genotype is a set of genes. A biological entity’s
phenotype is composed of all of its observable characteristics, and is the result of both its
genotype and of the environment. The evolutionary approach studies the changes in the
genotypes that make up a population from generation to generation and its combined effect with
the environment in impacting the observable phenotypes.

In our analogy, the narrative is considered to be the phenotype or observable
characteristics and its genotype is formed by a set of relevant concepts, defined by the researcher
and constrained by the underlying reality. The genotype of the economic narrative evolves,
assuming different quantitative impacts in the narrative, and is subject to mutations (creation of
new or alter genotypes). The result of this evolutionary process is the emergence of temporally
determined economic narratives. This analogy supports the methodology detailed as follows.

Methodology

All 1858 keynotes from the EU Central Bank, published from its foundation in 1998 to
2012, were gathered and studied [3]. By analysing the number of times an explicit reference to
the different concepts appeared in the keynotes, we defined a collection of the relevant concepts
composing the genotype emerging from the ECB keynotes during this period (cf. table 1).



aszet prices fizcal stimulus fiscal sustainahility zustainable growth

banking supervizion  financial integration inflationary pressures monetary union
banking system financial stahility interest rates national level
banking union financial support job creation price stahility
credit crunch financial system labour markets public finances
credit supply financial turbulences macroeconomic imbalances single currency
economic growth financial imbalances  macroeconomic policies covereign debt
economic shocks fiscal consolidation macroeconomic stability  stability and growth pact
excessive deficit fizcal governance market integration structural change
financial crizis fiscal policy member states structural reforms

financial fragmentation
Table 1. Genotype of the ECB narrative (1998-2012)

Based on the genotype that span the conceptual space, we measured the number of times
that the concepts have been used in the ECB keynotes in each year (cf. tables 2 to 8), using the
2007 number of occurrences as a normalizing constant. By doing so, the relevant genotype of the
ECB narrative, and its evolution in each time frame, was detected (cf. figures 1, 2 and 3). The
narrative genotype in question was depicted in three periods. A first longer one, ranging from
1998 (the year of ECB foundation) to 2006 (the last year before the setting of the crisis,
according to Gros, Alcidi and Giovanni’s time frames), served the purpose of control group. In
the following two periods, the response to the crisis of the ECB was split in two stages [1]: the
first following the burst of the financial crisis (2007 - 2009), and the second one (2010 - 2012)
requiring specific actions from the ECB.

After finding the most relevant economic concepts, i.e., those appearing more often in the
ECB’s keynotes, since the ECB’s foundation to 2012 (cf. Table 1), the concepts were grouped
according to their incidence in the each of the periods. Through this process, we found that the
narrative genotype changed in the different periods, as follows:

During the pre-crisis period (1998-2006), the ECB narrative has its genotype formed by
the concepts: structural change; economic shocks; price stability; economic growth; labour
markets; structural reforms; single currency; member states; monetary union; market integration
and financial integration (see Figure 1).



1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

m structural change  m economic shocks — m price stability u economic growth
® [abour markets ® structural reforms = single currency = member states

= monetary union » market integration = financial integration

Figure 1. Narrative genotype in the pre-crisis years (1998-2006)

During the first stage of the crisis (2007-2009), the ECB narrative has its genotype
formed by the concepts: financial turbulences; price stability; economic growth; labour markets;
sustainable growth; structural reforms; inflationary pressures; fiscal stimulus; job creation;
financial system; macroeconomic stability; interest rate; market integration; financial
integration; financial stability; asset prices and banking supervision.
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Figure 2. Narrative genotype in the years of the 1° stage of the crisis (2007-2009)

During the period 2010-2012 the ECB narrative has its genotype formed by the concepts:
sovereign debt; sustainable growth; fiscal consolidation; public finances; structural reforms;
credit crunch; financial crisis; banking system; fiscal policy; fiscal governance; stability and
growth pact; macroeconomic policies; monetary union; excessive deficit; fiscal sustainability;
credit supply; interest rates; macroeconomic imbalances; financial stability; financial
imbalances; national level; financial support; fiscal consolidation; banking union; banking
supervision and financial fragmentation.
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Figure 3. Narrative genotype in the years of the 2° stage of the crisis (2010-2012)



From the shifts detected in the genotype pattern, one can reconstruct the economic
narrative and, by doing so, its relation with the underlying economic reality becomes self-
evident.

As an illustrative example, in the second stage of the crisis the main concepts arising are
‘sovereign debt’, ‘credit crunch’ and ‘macroeconomic imbalances’, while the strong concepts in
the first stage are ‘financial turbulence’ and ‘fiscal stimulus’. These different genotypes arising
do influence, in each particular moment of the onset crisis, the emergent economic narrative
emerging from the ECB, whether as an adaptive response to the environment or as a way to try
to influence it, by framing the economic agents’ expectations.

Conclusion

The Central Banks try to frame the expectations of the economic agents on the economic
reality and, by doing so, constrain their behaviour by taking an active role in the process of
formation and diffusion of economic narratives. Using the keynotes of the European Central
Bank board members, we explored the evolution of the economic narratives arising in the
context of the world financial and economic crisis started in 2007 and represented their
trajectories as they evolved under the influence of critical events.

A mechanism for depicting the economic narratives based on an evolutionary analogy has
been proposed, in which the narrative is the phenotype or observable characteristics and its
genotype is formed by a set of relevant concepts constrained by the underlying reality. The
genotype economic narrative has been detected as it evolves over the first and second stages of
the economic and financial crisis. The main conclusion is that there is a mutation on the
genotype, as the crisis evolves, that brings about concepts such as ‘financial turbulence’ and
‘fiscal stimulus’ in the first stage and ‘sovereign debt’ or ‘credit crunch’ further down the road,
with greater intensity.

Next steps of this research will try to capture the replication mechanisms propagating
economic narratives. Implications of narratives on public policies and on economic aggregates
will also be studied.
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Annex

pre-crisis structural single eConomic price economic labour

genotype #1 change currency shocks stability growth triatkets
1998 0,00 0,84 0,00 0,72 0,11 0,12
15999 1,89 2,61 0,50 1,84 0,57 0,62
2000 144 211 0,25 1,09 0,53 0,48
2001 044 161 0,88 0,75 0,52 0,28
2002 1,33 1,76 1,75 0,58 0,43 0,26
2003 0,11 0,59 2,00 0,83 0,62 0,29
2004 211 1,17 2,88 0,498 0,55 0,449
2005 089 155 450 0,85 0,73 0,41
2006 0,67 1,05 2,75 0,82 0,88 0,48
2007 1,00 1,00 1,00 1,00 1,00 1,00
2008 0,89 0,96 113 1,29 0,61 0,61
2009 011 0,77 0,25 0,495 0,27 0,12
2010 0,78 0,59 0,88 0,78 0,55 0,16
2011 0,56 1,63 1,25 0,85 0,48 0,15
2012 0,11 0,71 1,38 0,56 0,21 0,37

Table 2. Number of references to the narrative genotype in the pre-crisis years #1, 2007=1

pre-crisis structural single tember mohetary mmarket financial
genotype &2 reforms currency states union integration  integration
1998 0,14 0,84 0,60 1,10 0,16 0,01
1999 0,77 2,61 181 2,37 0,64 0,01
2000 0,35 211 1,03 1,16 0,96 0,02
2001 031 161 0,92 0,81 0,60 0,02
2002 031 1,76 0,55 0,71 0,76 0,25
2003 0,67 0,59 0,97 0,71 0,24 0,19
2004 152 117 4,03 0,96 1,00 0,61
2005 0,95 155 1,79 112 1,64 1,50
2006 1,02 1,05 146 0,97 0,84 1,49
2007 1,00 1,00 1,00 1,00 1,00 1,00
2008 063 0,96 1,04 0,75 1,28 0,87
2008 0,18 0,77 0,45 0,38 0,32 0,22
2010 0,38 0,58 0,77 0,82 0,24 0,34
2011 0,71 163 151 1,75 0,20 0,24
2012 0,65 0,71 1,16 1,20 0,48 0,41

Table 3. Number of references to the narrative genotype in the pre-crisis years #2, 2007=1
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12 stage crisiz  financia price N0 Mic absour zustainable  structural  inflationary fizca

iob creath
sEnotype (§1) twbulences  stability srowth markets srowth reforms pressures stimulus et

oSO8 025 0,72 0,11 0,12 0,13 0,14 0,03
154 0,57 0,52 0,53 0,77 0,14
109 0,53 048 0,25 033
0,75 052 028 025 031
0,58 043 028 031 031
0,53 0,52 0,29 05 057
025 035 o043 152
0.BS 0,73 o4l 0,55
0,52 0,88 0A8 102
125 051 o 103 0,53 051
0,95 0,27 0,12 051 0,18 0,24
0,78 0,55 a,16 115 0,38 031
0.E5 CAE 0,15 141 0,71
0,56 021 037 0,54 0,85

Table 4. Number of references to the narrative genotype in the years of the 1° stage of the crisis #1,
2007=1

12 stage crisis  financial macroecono  interest market financial financial assst prices banking
zenotype (#2)  system mic stability rates integration  integration stability P supervision

1938 0,06 0,00 0,45 0,01 0,01 0,20
1959 0,24 0,20 1,14 0,01 0,08 0,32 123
2000 0,22 0,20 063 0,02 0,24 0,25 1,10
2001 0,16 3,45 45 0,02 0,14 013 0,30
2002 097 0,95 040 0,25 032 0,41 080
2003 029 0,65 0,49 2 0,13 051 037 0,50
2004 g,22 2,05 054 1,00 2561 0,48 0,67 0,67
2005 0,85 1,35 1,08 1,64 1,90 0,76 0,78 0,73
2006 0,75 0,75 2,84 2,84 1,45 0,66 062 0,70
2007 1,00 1,00 1,00 1,00 1,00 1,00 1,00
2008 1,47 1,05 0,80 0,87 1,31 1,02 1,80
2008 2,19 1,20 1,06 0,22 1,53 1,28 0,60
2010 1,80 0,85 0,80 2,34 1,20 047 1,00
2011 1,14 3,75 250 2.24 122 2,45 250
2012 0,55 0,35 50 241 0,81 2,40 120

Table 5. Number of references to the narrative genotype in the years of the 1° stage of the crisis #2,
2007=1
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2% stage crisis  sowvenzign sustainabls fiscal pulbdic st ruc tura . financia banking £ .
=cal policy

genotyps #1 dabt growth comsolidation  financss reforms orisis ystem

1933 0.00 013 0,15 016 014 0,00 025 0.3
1939 0.00 063 1492 nas 077 0,00 031 145
2000 0.00 023 1400 113 033 0.0 031 1,16
2001 0.00 0.25 154 ] 031 0,00 013 0,71
2002 0.00 031 062 063 031 0,00 013 1,19
2003 33 091 0,62 081 067 0,00 081 087
2004 156 415 213 152 0,00 063 033
2005 053 177 165 0435 0,00 031 045
2006 081 2,15 152 102 0,00 056 038
2007 100 1400 100 100 100 100 100 1400
2008 103 115 100 J] 1100 531 1561 073
2003 091 138 223 0,13 5.00 25,56 503 124
2010 113 7.08 313 038 8,00 26,25 252 1490
2011 141 485 243 0,71 2.00 13356 3,74 130
2012 Las 6,00 223 0,65 32,00 381 342 1402

Table 6. Number of references to the narrative genotype in the years of the 2° stage of the crisis #1,
2007=1

2% stage Criss fisca stability and moorosconomic monstary T fimca . . ITESCreE DTN
i 0 onedit supply  intenest rates

genotype #2 gowernance growth pact poficies unign d=ficit sustainability imbalancss

0,00 116 0,06 110 067 0,00 sl 045 1,00
0.00 242 0.56 237 067 0.00 000 114 200
.00 132 1 118 =kl 0.25 s} 083 0,00
0.00 171 0.4 081 033 0.00 000 045 100
0,00 153 056 071 Q&7 0,00 aga 040 100
0.00 113 083 071 233 0.25 000 043 500
1,00 287 iz =11 487 1 s} 064 300
0,00 22 1,19 112 733 2,25 000 103 0,00
0,00 137 0.2 0a7 2332 250 020 024 0,00

035 100 075 0 2 080 200

Table 7. Number of references to the narrative genotype in the years of the 2° stage of the crisis #2,
2007=1
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2% stage crisis financdial financial ) financial ) ) banking financial
national level banking union

genotype #3 stability imbalances support suparvision fragmentation
1338 0,01 0,00 0,40 0,00 0,00 0,20 0,00
1933 0,09 0.00 1,00 0,00 0,00 183 0,00
2000 0,24 0,10 0,80 0,00 0,00 1,10 0,00
2001 0,14 0,00 0,80 0,00 0,00 0,30 0,00
2002 0,32 120 1,03 0,00 0,00 0,80 3,00
2003 Q,51 2,00 0,23 1,00 0,00 0,50 3,00
2004 0,48 1,30 0,80 2,00 0,00 0,67 0,00
2005 0,76 0,80 1,00 0,00 0,00 073 0,00
2008 0,66 2,40 0,73 0,00 0,00 0,70 0,00
2007 1,00 100 1,00 1,00 0,00 100 0,00
2008 1,31 130 1,17 1,00 0,00 150 0,00
2003 1,53 8,40 0,53 7,00 0,00 0,60 3,00
2010 1,40 8,30 2,43 23,00 0,00 1,00 3,00
2011 1,22 5,50 187 15,00 0,00 0,30 0,00
2012 0,81 2,20 153 4,00 1,00 120 100

Table 8. Number of references to the narrative genotype in the years of the 2° stage of the crisis #3,
2007=1
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