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4	� Portfolio rebalancing and 
imitation
Central bank influence and 
network dynamics

Financial networks are significant to society at large. Contagion spread through 
financial networks of cross-holdings during pervious episodes of crises such as in 
Greece and peripheral Europe between 2010 and 2015. Portugal, Ireland, Greece 
and Spain contributed to severe financial duress in European capital markets in the 
years following 2010. In response, the European Central Bank (ECB) launched 
large-scale asset purchases, Europe’s version of quantitative easing (QE), with 
their Public Sector Purchase Programme (PSPP) and Corporate Sector Purchase 
Programme (CSPP) to combat both market turmoil and disinflationary trends. 
With the increased globalisation of capital, financial networks are both growing 
in scale and complexity. Financial shocks spread through networks and impact 
society at large, creating the need for an approach to study financial networks, 
not based on asset price, trading volume or volatility correlations such as in finan-
cial economics,1 but, as Schweitzer et al. (2009) call for, novel approaches that 
can combine the study of centrality with individual agent-based decision-making 
processes.

The objective of this chapter is to utilise the holdings-based network analysis 
introduced in Chapter 3 and apply this to one of the ECB’s asset purchase pro-
grammes, the CSPP, and analyse how the ECB shapes financial networks as a 
central actor. More specifically, the chapter examines the microstructure of the 
European corporate bond market and analyses how the ECB shapes investment 
behaviour of the network. The CSPP is predominantly there to establish the ECB 
as a major investor in €-denominated non-bank corporate bonds by continuous 
purchases in both primary (buying directly from the issuing bank) and secondary 
(on the secondary market) bond issues. This process aims to inflate prices and 
reduce yields of said bonds and encourage other holders to sell and move to riskier 
bonds or those with a longer duration, in turn, improving financial conditions 
for the system and borrowing conditions for riskier and smaller companies. This 
migration to riskier assets is referred to as portfolio rebalancing effect.

This chapter offers an overview of the actual holders of the assets the ECB is 
purchasing and thereby examines the resultant beneficiaries and the observed net-
work behaviour. European corporates have not faced such easy monetary condi-
tions before and were encouraged to increase leverage. Likewise, bond investors 
benefitted from a free lift in prices of their portfolios.
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QE had reached an unprecedented scale in late 2018 with the ECB’s balance 
sheet alone amounting to almost €5tn.2 This has caused discomfort not only with 
those European central bankers who pursue a more Germanic and hawkish phi-
losophy but also with political bodies such as the Dutch parliament intensely 
questioning and criticising Mario Draghi, the then ECB president.3 A  hawkish 
stance reflects a focus on fighting inflation rather than economic growth. Since net 
purchases for the CSPP were halted in December 2018, it is necessary to analyse 
the dynamics of the CSPP network and potential distortions an unwind of posi-
tions could bring, should the policy reverse.

The chapter addresses the question of interlocking networks and profitability 
raised by Mizruchi (1996, p. 275) and tackled in recent research (Cohen et al., 
2008, 2012). Using descriptive data, Section 4.3.4 discusses the decision meth-
odology and the resultant mechanism of herding of central nodes in the network 
and indicates beneficial alignment with the central node. Analysing the ownership 
structure of financial markets in which the ECB is conducting monetary policy 
is important so as to see whether dominant actors in these markets are willing to 
leave their habitat for riskier assets as the portfolio rebalancing effect and cen-
tral bankers suggest. Lastly, the overview of the holdings-based network of the 
European corporate bond market and the dynamics therein may contribute to the 
understanding of potential contagion and financial market risks a regulator has to 
take into consideration. With potentially concentrated and dense networks, finan-
cial shocks could be exacerbated with the need for central banks or other authori-
ties to bail out individual market participants exposed to certain assets.4 This is 
of significance to society as a whole as corporate bonds have been sold to retail 
investors, particularly in Spain and Italy through the local banks (European Com-
mission, 2017, p. 40).

The chapter is structured as follows. Section 4.2 introduces the background and 
the two hypotheses analysed. Section 4.3 offers an overview of the background 
to the study, a description of the data collection and a brief literature review. Sec-
tion 4.4 presents the results and analysis. The concluding discussion puts the find-
ings into a broader context and elaborates on implications for the literature.

4.1  Hypotheses
Whereas Baker (1984) saw the financial market as a physical property in the 
options exchange he was studying, he (1984, p. 806) also acknowledged that elec-
tronic trading could change some of the findings. Indeed over the past two dec-
ades, financial markets have become increasingly de-materialised (Knorr Cetina & 
Bruegger, 2002). Even Over-the-Counter (OTC) options, agreed between two 
parties rather than cleared by the exchange, are mostly traded through electronic 
communication tools – listed options are traded electronically on the exchange 
itself. Amid the proliferation of electronic trading and physical mobility, nodes in 
financial networks exchange and filter an increasing amount of information that is 
incorporated in investment decision-making. Within a network, nodes are increas-
ingly aware of each other’s positions, communications and constraints.
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Early research into interlocking directorates contended that greater number of 
ties bring about increased intercorporate influence and economic interdepend-
ency, leading to common action (Mintz & Schwartz, 1981, p. 852). More recent 
research in corporate interlocks finds that higher intercorporate connections 
reduce diversity in decision-making and enhance social imitation in the network. 
Hence dense networks should result in stronger ‘Granovetterian’ ties and also 
similar investment decisions (Fracassi, 2016). Communications and actions from 
a central node in a given network can amplify certain actions and mechanisms 
also known as systemic feedbacks. Concentrated networks, for instance, can bear 
systemic risks, risks cascading from one node to the whole system, as seen in 
previous financial crises (Banerjee, 1992; Schweitzer et al., 2009, p. 424f). This 
can lead to herding and imitation in networks through information cascades (see 
e.g. Banerjee, 1992; Banerjee, Chandrasekhar, Duflo, & Jackson, 2013). Crises 
tended to emanate from unknown events, in which people are caught unaware. 
Hence imitation is not necessarily mindless, but it involves drawing rational infer-
ences from limited information (Easley & Kleinberg, 2010, p. 484).

Monetary economics assumes that the portfolio rebalancing effect helps the 
transmission mechanism of the monetary policy. As a means to empirically exam-
ine this claim, economists look at asset price movements, in this case yield con-
traction, in asset markets ensuing announcements of monetary policy (Zaghini, 
2019). Only a few studies capture changes in ownership (Nederlandsche Bank, 
Boermans, & Keshkov, 2018) and I am unaware of research, looking at the net-
work of CSPP securities holders directly, specifically during the time prior to the 
announcement of the end of the programme. A network of eligible assets should as 
a result become less dense with central market participants, usually owning these 
assets, migrating to riskier securities with different maturities and credit rating.

In the context of this study, when the ECB becomes a significant investor in 
the market itself, does this lead to a dense network and imitation? Are investors 
following the ECB or migrating into riskier parts of the capital structure as the 
ECB president suggested? To assess such behavioural similarity is to measure the 
number of shared ties in the corporate interlocking network.

This leads to Hypothesis 1.

H1: The behaviour and positioning of the ECB leads to a comparatively dense 
network encouraging imitation and herding in eligible assets.

The hypothesis is tested by examining whether the strength of a connection in 
form of shared portfolio securities leads to an overlapping neighbourhood in the 
form of increased number of shared ties in the network.

Secondly, data gathering was conducted from March  2018 to March  2019, 
which spanned a time when the CSPP was both well-known to bond market par-
ticipants and during which, the ECB also tapered (reduced monthly purchases), 
announced the future end of the programme (December 2018) and then halted 
net purchases for said programme (January 2019). The fact that the study was 
conducted almost 2 years into the purchasing programme has advantages in that 
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the network structure had time to form. However, it is difficult to make inferences 
on how the network was before the ECB started buying. To circumnavigate this 
limitation, the analysis included comparative measures through the Bloomberg 
Barclays European Corporate Bond index and the STOXX 600 Europe Equity 
index. Other central banks such as the BoJ actually conduct purchases of equi-
ties as part of their asset purchases so that it is an apt comparative measure. As a 
result, the Euro Stoxx 50 and the STOXX 600 equity indices were also analysed 
as part of testing Hypothesis 1.

Since the network analysis does not include the time before the ECB entered 
these securities in 2016, it is interesting to observe the change in the strength of 
ties during the exit phase, ‘on the way out’. If the network indicates strong tie 
characteristics as tested in H1, does the level of this bandwagon effect taper off 
with a fall in ECB purchasing activity?

This leads to Hypothesis 2.

H2: The level of strength of ties across the network decreases in line with the 
falling purchasing levels of the ECB.

4.2  The case study of the European Central Bank’s QE

4.2.1  ECB as market participant

As the central bank for the eurozone, the ECB regulates money supply and inter-
est rates and has a single mandate of price stability. Acting within this mandate, 
the ECB implemented unprecedented market-based monetary policy through its 
large-scale asset purchases, using the central bank’s balance sheet to accumu-
late eligible assets. Eligible assets are defined by the policy and are included in 
the Eurosystem Collateral Framework (ESCF) which currently consists of over 
24,000 securities.5

The Fed had launched its QE in 2008. In a similar vein, the ECB launched its 
own version of QE, mainly with the PSPP. It was discussed in press conferences 
and other presentations in late 2014, announced in January 2015 and implemented 
in March 2015. The PSPP was part of the Extended Asset Purchase Programme 
(EAPP) as the ECB was already buying covered bonds and Asset-backed Securi-
ties (ABS). The CSPP was a further extension of the Asset Purchase Programme 
and was introduced in March 2016 and initially ended in December 2018. It aimed 
to include IG non-bank Corporate Bonds denominated in €.

After only a month of buying in July  2016, the ECB had already acquired 
around €7bn across 600 securities.6 The number of issues included in the sample 
ranged from 1,100 to 1,200 for the study. Holdings were posted bi-weekly on the 
ECB website. After only two months of buying, the size of the CSPP amounted to 
€13.2bn,7 eclipsing the then largest investment vehicle in the European corporate 
bond market, the iShares Eur Corp Bond ETF of €9.3bn.
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These purchase programmes were born out of the need to raise inflation expec-
tations for the eurozone during 2014 and were unprecedented. A central bank in 
Europe had never before purchased private debt securities on such a large scale, 
directly impacting idiosyncratic corporate risk and becoming a central node in the 
market itself. The justification for such a programme was based on the portfolio 
rebalancing effect. As Draghi put it, the purchases:

Not only alter the price of risk-free securities. . . . They also generate scarcity 
in the market in which we buy, which encourages investors to shift holdings 
into other asset classes – e.g. from sovereign to corporate bonds, from debt to 
equity, and across jurisdictions.

(Draghi, 2015b)

The example of the CSPP gives ample room to investigate how market par-
ticipants interpret and incorporate new information from institutions into their 
decision-making processes. Through forward guidance, also known as the signal-
ling process, the ECB reassures and gives a continuous detailed assessment of 
future purchases, duration and credit quality of the selected targets in a predefined 
list of bonds, available to the public. The market participants are mainly institu-
tional investors managing investment vehicles such as mutual funds, hedge funds, 
pension funds or ETFs. PMs are tasked to invest funds according to the specific 
investment parameters laid out by their mandate.

Herding in the context of institutional investors has been studied in various con-
text (see e.g. Chang, 2009; Hirshleifer & Hong Teoh, 2003; Kellard et al., 2017; 
Nofsinger & Sias, 1999; Sias, 2004; Spyrou, 2013). The bifurcation of investment 
choices into eligible and non-eligible corporate bonds at the announcement of the 
CSPP shaped the credit strategy significantly over the duration of the programme, 
as can be observed in many analyst notes either calling to buy CSPP eligible 
or non-eligible bonds (de Zeeuw, 2016; Jezek, 2016; Suttard, Kini, & Edwards, 
2016). Once tapering of the CSPP unfolded in the reduction of monthly purchases, 
the question that market participants considered was the eventual end of the pro-
gramme itself.

The question of how central banks influence financial markets with their mone-
tary policy has been answered predominantly from an asset price, trading volume 
or volatility correlation perspective in investment research, monetary economics 
and central banking research. After the era of QE ensued, many sociologists and 
political economists have raised questions about the benefits of QE and large-
scale asset purchases. This is important when evaluating the consequences of QE, 
be it moral hazard or overreliance and dependence on central banks.

4.2.2  Node considerations – active and passive

Active versus Passive Investing is a wide-ranging debate in the literature (see 
Fama & French, 2010; Sharpe, 1991). In the context of the CSPP, Figure 4.1 lists 
the largest passive ETFs in the European corporate bond market. Index constituent 
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securities are bought in line with any new fund inflows and according to the index 
calculation elaborated in the following. Active funds, on the other hand, would 
consider which names to buy and when to dispose of positions based on proprie-
tary analysis. If the ECB signals iterative buying in certain securities, active funds 
would face the dilemma of whether to a) buy the same securities and in a sense 
front-run buying behaviour of the ECB or b) move into riskier assets with lower 
credit rating or longer dated maturities. The former option would result in herding 
behaviour, the latter would be a portfolio rebalancing mechanism in that market 
participants move up the risk curve. In the bond market, one could either go into 
high yield or higher duration which bears higher risk in terms of interest rate and 
duration risk. In practitioners’ terms, the rationale for portfolio rebalancing would 
be a spread contraction trade, that is the riskier bonds would benefit more than the 
IG bonds from improvements in financial conditions.

Only the active investor is in the position to consider this additional informa-
tion, the forward guidance of the central bank and its intended course of action for 
market participants. In order for the active manager to make a return above the 

Figure 4.1  Network density at k1–k4 ownership levels
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benchmark, she could either consider buying the same securities quickly at lower 
prices with the ECB driving up prices thereafter through its anticipated purchases 
or assume that the contraction in spreads would be proportionately higher for lower 
quality and higher beta issues. Thus, from a network perspective, I would antici-
pate for the CSPP network to become denser over time as passive funds imitate 
the iterative buying behaviour of the ECB. The denser a network becomes over 
time, the more it indicates that herding takes place as formulated in Hypothesis 1.

Holders in a certain security of an index have a very specific reason for holding 
this. Given that, for instance, the ECB chooses the securities included in their pur-
chasing programme with the help of the collateral framework and its eligible list 
of securities, this is by definition shaping the network. Consequently, the ECB’s 
centrality in the network is not the main interest, but more so which market actors 
are very close in the network and what kind of reasons stand behind this.

4.2.3  Data collection

Data gathering was conducted from March 2018 to March 2019. During this time 
span, the CSPP first became well-known to bond market participants and the ECB 
then tapered (reduce net purchases), announced the end of the programme and 
then halted net purchases altogether. The network analysis does not include the 
time before the ECB entered these securities.

The ISIN code for these securities is available on a bi-weekly basis from the 
ECB website and can easily be downloaded into Excel. Although the ECB pub-
lishes securities it had purchased online (CSPP holdings are made available for 
securities lending by the national banks), the amount purchased in each individual 
security is not given. There is a 70% issue limit. Given that the ECB is the largest 
single investor in the securities, the % ownership is equated with the given high-
est holder for the sixth, seventh and eighth node attribute (see further later). Thus, 
in each ego network, the ECB at least shares as many edges (connections) as the 
largest other node.

The nodes in the network are organisations holding the bonds in the CSPP and 
are mainly Investment Advisors (a broad category including mutual funds, ETFs, 
active Long Only Funds, passive funds), Banks, Pension Funds, Insurance Com-
panies, Sovereign Wealth Funds, Governments, Individuals and Corporations. 
The edges represent the number of shared securities held between two nodes. By 
definition, the networks presented are both ego networks, dichotomous and edge-
weighted networks of the ECB’s CSPP programme recorded over a 1-year period.

Over the year, the maximum recorded N was 535, and there are on average 
520–540 nodes in the network. Nine node attributes were recorded of which five 
were selected for the network analysis (Investor Type, Country, >2%, >5%, >10% 
ownership). The data were coded and reformatted using macros in Excel for use 
in the Gephi network visualisation tool (see Bastian, Heymann, & Jacomy, 2009) 
and UCINET Software (Borgatti, Everett, & Freeman, 2002).

The continuous % ownership data of securities of each individual node was 
split into a) the count of % ownership in Security Sn into a Pivot Table for each 
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Node N : S 0 1  and S =≠ =  0 and b) the count of all non-zero % ownership in n1 n2 
Security Sn into three further k-levels, > 2%, > 5%, > 10%.The former was used to 
construct an edge-weighted Adjacency Matrix M  with the weight of the edges ( )

n nrepresenting the Sum of the Count of Edges Eab or Eab = ∑ = 
Sab. The latter was 

i 1
used as the sixth, seventh and eighth node attribute in the form of count of non-
zero ownerships in levels k1, k2 and k3. The network boundaries were defined 
with a nominalist approach as described by Marsden (1990) and limited member-
ship to the top 20 holders of the securities held by the ECB as part of the CSPP. 

4.3 Results 

4.3.1 Network demographics and statistics 

As of March 2019, the network of the top 20 holders of CSPP securities con-
sists of n = 527 holders. Out of the 527 holders, 77% are investment advisors 
(mutual funds, ETFs), 13% banks, 6% insurance companies and the balance is 
split between governments, hedge funds, pension funds, corporations, founda-
tions, holding companies, brokerages and other. Around 17% of holders are domi-
ciled in Luxembourg, 11% in Spain, 10% in France, 10% in the United States, 7% 
in the United Kingdom, 6% in Germany and 4.5% in Switzerland. The remain-
ing funds are domiciled in Italy, Sweden, Austria, Canada and a few other small 
representations. 

4.3.2 Network structure 

It is necessary in network analysis to work with comparisons. The STOXX Europe 
600 index works well as comparison for the CSPP network structure, as it is the 
broadest equity index to measure the European stock market. It could also be a 
possible monetary policy target in the future and thus a potential policy measure.8 

The STOXX Europe 600 has a fixed number of 600 component stocks, incorpo-
rating stocks from 17 European Countries and is one of the broadest indices track-
ing European equities.9 The number of constituent securities of the index comes a 
bit closer to those of the CSPP, rather than the often used Euro Stoxx 50. Hence, 
I take the STOXX 600 as a best way to reflect European Stocks and in turn the 
Bloomberg Barclays European Corp Bond index and the CSPP itself as reflection 
of European credit markets. 

The CSPP is referred to as a two-mode network (Borgatti & Everett, 1997) with 
institutional holders and bonds. To analyse the network structure, the aforemen-
tioned data were first imported using UCINET software (Borgatti et al., 2002). 
Table 4.1 depicts the descriptive network statistics of the CSPP in relation to com-
parable networks. At a level of >0% ownership, all financial networks show a 
similar density. However, the network density of the CSPP rises the most from 
0.21 at >0% to 0.76 at a >2% threshold. 

It is surprising to see how comparatively dispersed the European stock market 
ownership structure is on all the measured variables, Investor Type and Country 
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of domicile. It can also be concluded that the network of European corporate 
bonds in the CSPP is significantly smaller than that of equities and dominated 
by passive funds, in particularly ETFs. This is surprising as the CSPP consists of 
1,201 securities as of 15 February 2019, whereas the broadest European equity 
index has only half the number of constituents. Likewise, a universe of thousands 
of single bond issues is essentially controlled by around 99 nodes at the 2% own-
ership level (see Table 4.1). In short, the ECB’s targeted corporate bond market, 
as measured by the CSPP network, is notably denser than the European equity 
market in both the STOXX 600 and the Euro Stoxx 50.

By definition, the network diameter for the CSPP and PSPP is 2, as the ECB 
holds all the bonds in the networks. In a different market structure, the STOXX 
600 has a relatively wide network diameter at 3. Figure 4.1 depicts how the net-
work density outlined in Table 4.1 change. As the k-level threshold for member-
ship is increased, the CSPP is becoming increasingly dense, rising continuously 
from 21% at k1 to 89% at k4. The ECB’s sovereign bond purchase programme, 
on the other hand, rises initially as the threshold is increased but plateaus and then 
declines to 62% at k4, indicating that the largest holders are less connected com-
pared to those at k4 in the CSPP. Likewise, and despite only consisting of 50 index 
constituent securities, the Euro Stoxx 50 equity index shows high disbursement at 
an ownership level of >10% with only one tie between ten nodes. With the broad-
est European equity index, the STOXX 600 index density is consistently between 
25% and 35% across all k-levels indicating less holder concentration and density.

The following network visualisation illustrates the difference in density of the 
CSPP and the STOXX 600. The graphs were constructed using the Fruchter-
man–Reingold algorithm (Fruchterman & Reingold, 1991) and Gephi software 
(Bastian et al., 2009). Figure 4.2 shows the STOXX 600 top 20 holdings-based 
network visualisation for March 2019.

The size of nodes is based on Freeman’s (1978) closeness centrality. The net-
work shows a core of Investment Advisors and Banks but very mixed clusters 

Table 4.1  Comparable network statistics at >0% and >2%

Network STOXX
Statistics Indicators CSPP PSPP Europe 600 Eurostoxx 50

Number of nodes 527 447 1,662 201
Number of edges 29,318 18,134 648,476 3,674

At >0% Average degree 111 75 390 37
Density 0.21 0.16 0.24 0.18

Network diameter 2 2 3 2
Number of nodes 99 69 864 45
Number of edges 3,752 1,486 259,694 264

At >2% Average degree 76 43 301 12
Density 0.77 0.63 0.35 0.26

Network diameter 2 2 2 2



Portfolio rebalancing and imitation  51

Figure 4.2  STOXX 600 top 20 holdings-based network

of nodes around the core. This stands in stark contrast to the CSPP ownership 
network in March 2019. In Figure  4.3, the ECB is the central node, classified 
under Investor Type ‘Government’. Immediate neighbours are predominantly 
Investment Advisors, Banks and Insurance Companies. Whereas European equi-
ties seem to have a very broad ownership network by Investor Type as seen in 
Figure 4.2, the CSPP network is dominated by asset managers and banks. That 
also implies that the benefits of the ECB’s QE are more concentrated among these 
interest groups, whereas equities would be much broader.

Given that the CSPP network is much more homogenous, this leads to a few 
inferences. At a >5% ownership level, the resultant concentration of nodes in the 
CSPP network is found in Figure 4.4 using the same technique as described ear-
lier. The results show networks in April, July, October of 2018 and February 2019.

Over the observation period, the network graphs show the central positions of 
the US-based nodes Blackrock and Vanguard alongside the ECB. Both invest-
ment groups focus on predominantly passive investment strategies, and the largest 
investment vehicles in this network are ETFs. The graphs also show the central 
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Figure 4.3  CSPP top 20 holdings-based network

German nodes Allianz, Deka, Union Investment and Deutsche Bank. While 
Deutsche Bank benefits from market making in bonds and syndication, the largest 
investment vehicles have become ETFs under the DB X-Trackers. Union Invest-
ment and Deka are the only central active asset managers in this network, while 
Pictet and Schroders are slightly away from the core. All other nodes in the core of 
the network graphs are following index rules or are essentially holding the bonds 
on their book for market-making purposes. This is a significant finding which will 
be explored in Section 4.3.4.

4.3.3  Centrality

Linton Freeman (1978) developed the concept of closeness centrality. This is 
particularly useful for ego networks in which every node is connected through 
at least one node. In this network, every node is connected to the ECB by at 
least one connection. Closeness centrality takes into account not only the num-
ber of connections but also the number of shared connections with central nodes 
by incorporating the geodesic (shortest distance between given nodes i and j). 
Closeness centrality takes the inverse of the geodesics of a node and in that way 
measures the efficiency and cost of exchanging information; short distance means 



Portfolio rebalancing and imitation  53

Figure 4.4 � CSPP network with >5% partition and weighted edge size (April 2018– 
February 2019)
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Figure 4.4  (Continued)
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 Figure 4.5 CSPP node chart listed by closeness centrality 

faster and lower cost of transmissions (Brandes, Borgatti, & Freeman, 2016; Free-
man, 1978). From this research point of view, I argue that this also raises the 
risk of contagion if central nodes on this matrix are following each other. The 
formula used for this is found in Freeman (1978, p. 225) as the equivalent of: 
C i = ⎡ΣN d i j ⎤

−1 
.C ( ) ⎣ j ( )  , ⎦ 

Using UCINET to calculate closeness centrality, Figure 4.5 shows a simple 
chart of the distribution of the values. The chart exhibits a very high concentra-
tion in the top 20 nodes after which the centrality scores drop quickly. Table 4.2 
ranks the top 20 nodes by closeness centrality score. Out of the 20 nodes, there 
are only two very large active fund managers, German Deka and Union Invest-
ment. Nineteenth-ranked Hedge Fund Manager GAM also pursues an active 
mandate but is comparatively small in asset size. Indeed, eight out of the nine 
most central nodes are heavily focused on ETFs and these are the main holders of 
CSPP securities. Figure 4.6 corresponds well with the central nodes in Table 4.1. 
iShares belongs to Blackrock, X-Trackers to Deutsche Bank and SPDR to State 
Street. 

4.3.4 Herding and imitation 

The descriptive statistics presented so far have shown how much denser the ego 
network of the ECB’s CSPP is than comparable networks. Accounting for a >2%, 
>5% and >10% partition, this is even more exaggerated. The larger the holding 
size of securities, the larger the impact on prices of securities in the network of 
said nodes. The consequences of that are analysed subsequently. 

The Bloomberg Barclays € Corp Bond index, a widely followed benchmark for 
European corporate bonds, rebalances monthly to reflect price changes during the 
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Table 4.2  Nodes table ranked by closeness centrality score

Number ID Closeness Centrality

1 ECB 1.00
2 BlackRock Inc 0.96
3 State Street Corp 0.88
4 Deutsche Bank AG 0.87
5 UBS AG 0.87
6 Credit Agricole Group 0.87
7 Allianz SE 0.87
8 Vanguard Group Inc/T 0.86
9 BNP Paribas SA 0.85

10 Union Investment Lux 0.83
11 Deka Bank Deutsche Gi 0.83
12 Arca Holding SpA 0.82
13 Credit Suisse Group 0.80
14 Zuercher Kantonalban 0.79
15 RAIFFEISEN BANK INTE 0.77
16 Candriam Investors G 0.77
17 Universal-Investment 0.76
18 Erste Group Bank AG 0.75
19 GAM Holding AG 0.75
20 Intesa Sanpaolo SpA 0.74

month which enables both active and passive investors to anticipate rebalancing 
with the following formula.10

Market Value Price Accrued Interest
Par Amount O

Bond Bond Bond= +( )
* uutstandingBond

As the ECB buys eligible securities, the PriceBond rises and in turn increases 
MarketValueBond�  and thereby spurs further purchases of nodes tracking the index. 
As the ECB was buying bond issues every month, this would affect the index 
value as for bond indices there is a far higher turnover of components, whereas, 
for example, for the STOXX Europe 600, there is usually an annual rebalancing 

Name AuM ($m) # of Holdings

iShares Core EUR Corp Bond UCI 9,293 2,475
Xtrackers II EUR Corporate Bon 875 1,995

SPDR Bloomberg Barclays Euro C 342 1,922
Invesco Euro Corporate Bond UC 45 313

Vanguard EUR Corporate Bond UC 0.06 721

Figure 4.6 � Snapshot of largest ETFs tracking the Bloomberg Barclays Euro Corporate 
Bond index

Source: Bloomberg.
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and only a few components change. As bonds approach maturity, they leave the 
index a year before maturity, thereby causing a higher need for bond portfolios to 
churn compared to equities.

Given that the network is comparatively denser and structured around the dom-
inant passive ETF asset managers, the CSPP programme will inevitably distort the 
market structure more as would the same programme into equities. The closeness 
centrality scores are clustered around the top nodes, with 20 nodes recording over 
0.8. The central nodes hold the securities predominantly in passive investment 
vehicles, thereby imitating the buying behaviour of the ECB on a large scale caus-
ing the herding of nodes 1 through 20.

Another way to test for connectedness in the network is to test for strength of 
ties by using both the dichotomous and the valued CSPP network data collected. 
Mark Granovetter’s (1973) strength of weak ties idea suggests that nodes with a 
strong connection (in terms of the number of shared securities) are also increas-
ingly connected to the same nodes, resulting, in this specific context, in herding. 
This follows the principle that strong ties resemble close-knit networks in which 
“a friend of my friend is also my friend” (Goyal, 2007, p.  127). In the CSPP 
network, having the same neighbourhood simply means that the group of nodes 
made the same investment decision to purchase ECB securities and indicates sim-
ilarity in decision-making or imitation.

Borgatti and Feld (1994) first operationalised the strength of weak ties hypoth-
esis in their UCINET software by utilising Hubert and Schultz’s (1976) Quadratic 
Assignment Procedure (QAP) correlation. Their assumption is that the stronger 
the tie between two nodes, the more their neighbourhoods should overlap. In 
this procedure, the adjacency matrix of the valued network is correlated with the 
matrix depicting the number of people to which each node in a pair is connected 
to. In simple terms, the adjacency matrix of the valued network is dichotomised 
into a 0,1 adjacency matrix. This simple matrix A is then post-multiplied by its 
transpose A’ using UCINET software (Borgatti, Everett, & Johnson, 2013). This 
is the overlap which counts the number of times each pair of rows has a 1 in the 
same column. A  correlation between the valued network and the overlap with 
5,000 permutations yields a Pearson’s r value which can be tested for significance. 
This procedure compares the observed correlation with a distribution of random 
correlations. If the Pearson’s r is significant compared to the p-value, the findings 
indicate strong support for a dense and strong tie network and is another way to 
look at the ‘bandwagon’ effect described in Hypothesis 1 earlier.

Table 4.3 shows the QAP dyadic correlation for the CSPP network, the net-
work of the European corporate bond benchmark, as measured by the Bloomberg 
Barclays index and the broad European equity index. The results show that the 
nodes in the CSPP network share more nodes in common the stronger they are 
connected. While correlations for all asset classes are significant, the CSPP net-
work scores the highest Pearson’s r value compared to measures of the European 
corporate bond and equity market. The Pearson’s r of 0.4834 for the CSPP net-
work is a moderately strong and significant measure to indicate an imitation and 
bandwagon effect of well-connected nodes in the network. In other words, there 
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is a moderately strong relationship between the number of corporate connections 
nodes have in common and the extent of shared financial interest.

Since the data collection period does not include holdings data for 2016, before 
the implementation of the CSPP, I look at the effect of the ECB reducing asset 
purchases during the data collection phase from March 2018 to March 2019. This 
would imply that with falling purchases of the ECB, nodes should start to antici-
pate selling by the ECB and the bandwagon effect should taper off as described in 
Hypothesis 2. Figure 4.7 shows the extent of the reduction in the ECB’s net pur-
chases of CSPP-eligible bonds, particularly from March 2018 until January 2019, 
which falls into the data observation period.

To test this hypothesis, I ran the QAP correlation at different time points during 
the observation period. The signalling of an exit from QE by the ECB described 

Table 4.3 � Pearson Correlation CSPP, iShares Bloomberg Barc Euro Corp, STOXX 600 
February 2019

 1 2 3 4 5 6
Pearson Correlation 
(Nobs 5000) Obs Value Sign Average Std Dev Min Max

CSPP 0.4834 0.0002 0 0.0167 ˗0.0432 0.0703
Bloomberg Barclays Euro 0.4453 0.0002 0 0.0162 ˗0.042 0.0762
(iShares)
STOXX 600 0.148 0.0002 ˗0.0002 0.006 ˗0.0166 0.0219

Figure 4.7  Diagram of ECB monthly net purchases by asset purchase programme
Source: ECB.
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in Section 4.2, as well as the reduction of purchase behaviour in Figure 4.7 has 
led to a decrease in the measure of strong ties across the network in Column 1 of 
Table 4.4. While the Pearson’s r remains significant indicating a strong-tie net-
work, the correlation steadily decreased over the observation period in line with 
the reduction in purchasing behaviour of the ECB.

4.3.5  Analysis

Both the descriptive statistics of the overall network structure of the ECB’s ego 
network in CSPP securities and the related correlation analysis have shown that 
the network is comparatively dense and has tendencies to encourage imitation and 
herding of nodes around the bonds purchased by the ECB. Nodes unaware of the 
passive herding in the CSPP network will be impacted significantly as liquidity 
constraints continue to surface given the operationally difficult way to implement 
the monthly rebalances discussed in Section 4.3.4. This network mechanism may 
cause longer-term liquidity problems as central active managers are sparse and 
usually fulfil the role to arbitrage mispricing in the market and make it more effi-
cient and thus liquid (see e.g. European Union, 2017, p. 22). The dense network 
structure coupled with this herding mechanism will enable contagion to spread 
easily throughout the whole network and will be amplified should a node among 
the top 20 face selling/redemption pressure. In addition, there are only a few active 
managers to balance this risk and buy at distressed levels to act as contrarians.

Previously, the European Commission Expert Group on European Corporate 
Bonds (2017) pointed out the prevalence of active managers in European corporate 
bond markets, but this is not reflected in the ECB’s CSPP ego network. Indeed, 
the comparative analysis of the CSPP with sovereign purchases of the ECB in the 
PSPP and the generic equity indices in Europe show that given the structure of the 
European corporate bond market, the ECB has a disproportionate network effect.

4.4  Conclusions
This chapter contended that by publishing the eligible bonds, announcing the 
anticipated buying amounts in their policy and becoming the largest investor in 
that market, the corporate interlocking network of the ECB results in herding 

Table 4.4  Strength of ties test over the observation period

CSPP 1 2 3 4 5 6
Pearson Correlation 
(Nobs 5000) Obs Value Sign Average Std Dev Min Max

Apr-18 0.5015 0.0002 0.0004 0.0172 ˗0.0448 0.0861
Jul-18 0.4991 0.0002 ˗0.0002 0.0169 ˗0.0522 0.0681

Sep-18 0.4929 0.0002 ˗0.0001 0.0168 ˗0.0501 0.0784
Dec-18 0.4861 0.0002 ˗0.0003 0.017 ˗0.0491 0.0745
Mar-19 0.4779 0.0002 ˗0.0005 0.0166 ˗0.0544 0.0725
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behaviour based on an endorsement effect. This network mechanism enables 
market participants to both imitate and adjust portfolios, either in mechanical 
ways such as the index trackers described in Section 4.3.4 or active managers 
anticipating ECB behaviour in the network. As shown, this also applies to when 
the ECB is exiting the network incrementally, in the form of the reduction of 
purchase amounts. By comparing the European corporate bond market to equi-
ties, it also transpired that the network structure of the ECB’s chosen policy tool 
enhances imitation based on the technical investment methodology of the most 
central nodes. This network structure inevitably leads to distortionary conditions 
as the ECB’s behaviour is imitated by central nodes in the network causing cas-
cades and a bandwagon effect. It will also make an exit for the ECB out of this 
network difficult without significant ripple effects. After January 2019, the ECB 
was replenishing maturing bonds maintaining a static balance sheet size. Once 
the policy would require reduction of the balance sheet, that is net selling of 
eligible bonds, it would be difficult for any node to take up that selling pressure 
given the network imitation of central nodes. It will likely amplify the negative 
effects of exiting QE.

The ECB has become a gigantic node in the European corporate bond networks 
but is not able to implement what the policy set out to do, namely, to push cen-
tral nodes out of eligible securities into riskier ones as intended by the portfolio 
rebalancing effect. By imitating the behaviour of the ECB, central nodes benefit 
from bond price increases. Interlock centrality in this network results in economic 
benefits by central nodes profiting from price increases of bonds included in the 
ECB purchases. Hence, this chapter explored yet another way in which nodes can 
benefit from corporate interlocks, addressed in other network research (Cohen 
et al., 2008, 2012; Fracassi, 2016).

Competition in the market, defined here as divergent behaviour by economic 
agents, is reduced. The denser network structure then facilitates a domination 
of the ECB through the mirroring of positions by close central nodes. This can-
not be seen as a healthy development and is an unintended consequence of QE. 
As discussed in Section 4.3.2, the role of active asset managers such as Deka 
and Union Investment becomes ever more important to balance and arbitrage 
price inefficiencies and distortions. The European Commission’s Expert Group 
on European corporate bond markets recommended the European Commission 
and the European Securities Market Association (ESMA) to encourage corpo-
rate bond ETF trading given the arguably positive impact on price discovery 
and liquidity (European Commission, 2017, p. 51). In light of the findings in 
this chapter, ETFs that follow a formulaic investment methodology described 
in Section 4.3.4 will exacerbate contagion in the network, as ETF redemptions 
have to be met with actual sales of the underlying assets causing a negative feed-
back loop. Given the centrality of the ETF instruments in the CSPP holdings-
based interlocking network, ETF redemptions and underlying bond sales could 
also cause concerns for retail investors holding single issues that are included 
in the ETFs.
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Notes
	 1	 See e.g. Brida, Matesanz, and Seijas, (2016), Dimitrios and Vasileios (2015) and Roy 

and Sarkar (2011, 2013).
	 2	 Retrieved April 3, 2020, from https://www.ecb.europa.eu/pub/pdf/other/ecb.eurosyste

mbalancesheet2018~5b51d1aefe.en.pdf?eea517404936d72c65611c1bb3553ee6
	 3	 German sentiment towards QE had been resentful from the likes of Jens Weidmann, 

Otmar Issing, Jürgen Stark, and also of politicians across Germany and the Nether-
lands questioning the legality of sovereign bond purchases.

	 4	 The prime example would be the bail out of AIG in mortgage-backed securities during 
the Lehman crisis in 2008/2009.

	 5	 The collateral framework is updated regularly and detailed positions are available 
under. Retrieved April  3, 2020, from https://www.ecb.europa.eu/paym/coll/html/
index.en.html

	 6	 See Jezek (2016) for details.
	 7	 Retrieved April 3, 2020, from https://www.ecb.europa.eu/mopo/implement/omt/html/

index.en.html#cspp
	 8	 The BOJ, for instance, chose to include equity ETFs in their QE.
	 9	 See Retrieved April 3, 2020, from https://www.stoxx.com/index-details?symbol=SXXP 

for more details.
	10	 Here is an excerpt from the index methodology:

The Projected (Statistics) Universe is a dynamic set of bonds that changes daily to 
reflect the latest set of index-eligible securities. As an up-to-date projection of the 
next month’s Returns Universe, the Projected Universe assists active managers by 
providing them with the necessary insight to modify their portfolios ahead of any 
index changes and assists passive managers by preparing them for any executions 
needed ahead of monthly rebalancing. Indicative changes to securities are reflected 
daily in both the Projected and Returns Universes of the index and may cause bonds 
to enter or fall out of the Projected Universe, but will affect the composition of the 
Returns Universe only at month-end. The examples below illustrate how several 
transactions are treated in the Returns and Projected Universes over the course of 
a month.

(Bloomberg Professional Service, 2017, p. 49)



Abolafia, M. Y. (2010). Narrative construction as sensemaking: How a central bank thinks. 
Organization Studies, 31(3), 349–367. https://doi.org/10.1177/0170840609357380

Abolafia, M. Y. (2020). Stewards of the market: How the federal reserve made sense of the 
financial crisis. Cambridge, MA: Harvard University Press.

Abolafia, M. Y.,  & Kilduff, M. (1988). Enacting market crisis: The social construction 
of a speculative bubble. Administrative Science Quarterly, 33(2), 177. https://doi.
org/10.2307/2393054

Acton, M., & Brunsden, J. (2017, November 7). The hanseatic league 2.0. Financial Times. 
Retrieved from https://www.ft.com/content/83e0427c-c399-11e7-a1d2-6786f39ef675

Allen, F., Morris, S., & Shin, H. S. (2006). Beauty contests and iterated expectations in 
asset markets. Review of Financial Studies, 19(3), 719–752. https://doi.org/10.1093/rfs/
hhj036

Alloway, T.,  & King, M. (2017, November  27). Why historic relationships in markets 
have been totally upended. Odd Lots [Audio Podcast]. Retrieved from https://www.
bloomberg.com/news/articles/2017-11-23/odd-lots-why-historic-relationships-in- 
markets-have-been-totally-upended

Arjaliès, D.-L., Grant, P., Hardie, I., Svetlova, E., & MacKenzie, D. (2017). Chains of finance 
how investment management is shaped. Oxford: Oxford University Press. Retrieved 
from https://ebookcentral.proquest.com/lib/liberty/detail.action?docID=4877961

Asmussen, J. (2012). Building trust in a world of unknown unknowns: Central bank com-
munication between markets and politics in the crisis. In Speech by Jörg Asmussen, 
member of the executive board of the ECB, European communication summit 2012. 
Frankfurt am Main: European Central Bank. Retrieved from https://www.ecb.europa.eu/
press/key/date/2012/html/sp120706.en.html

Axilrod, S. H. (2009). Inside the fed: Monetary policy and its management, Martin through 
Greenspan to Bernanke. Cambridge, MA: MIT Press.

Back, L., & Puwar, N. (2012). A Manifesto for live methods: Provocations and capaci-
ties. The Sociological Review, 60(Suppl. 1), 6–17. https://doi.org/10.1111/J.1467-954X. 
2012.02114.X

Baerveldt, C., Van Duijn, M. A. J., Vermeij, L., & Van Hemert, D. A. (2004). Ethnic bound-
aries and personal choice: Assessing the influence of individual inclinations to choose 
intra-ethnic relationships on pupils’ networks. Social Networks, 26, 55–74. https://doi.
org/10.1016/j.socnet.2004.01.003

Bagehot, W. (1873). Lombard street: A description of the money market (4th ed.). London: 
Henry S. King & Co.

References



References  155

Baker, W. (1984). The social structure of a national securities market. American Journal of 
Sociology, 89(4), 775–811. https://doi.org/10.1086/227944

Baker, W. (1990). Market networks and corporate behavior. American Journal of Sociol-
ogy, 96(3), 589–625. https://doi.org/10.1086/229573

Baker, W.,  & Iyer, A. (1992). Information networks and market behavior. The Journal 
of Mathematical Sociology, 16(4), 305–332. https://doi.org/10.1080/0022250X.1992. 
9990093

Banerjee, A. (1992). A simple model of herd behavior. The Quarterly Journal of Econom-
ics, 108(3), 797. https://doi.org/10.2307/2118364

Banerjee, A., Chandrasekhar, A. G., Duflo, E., & Jackson, M. O. (2013). The diffusion of 
microfinance. Science, 341(6144), 363–370.

Barberis, N., Shleifer, A., & Vishny, R. (1998). A model of investor sentiment. Journal 
of Financial Economics, 49(3), 307–343. https://doi.org/10.1016/S0304-405X(98) 
00027-0

Barker, R., Hendry, J., Roberts, J., & Sanderson, P. (2012). Can company-fund manager 
meetings convey informational benefits? Exploring the rationalisation of equity invest-
ment decision making by UK fund managers. Accounting, Organizations and Society, 
37(4), 207–222. https://doi.org/10.1016/J.AOS.2012.02.004

Barro, R. J., & Mccleary, R. M. (2003). Religion and economic growth across countries. 
American Sociological Review, 68(5), 760–781. https://doi.org/10.2307/1519761

Bartunek, J. M., & McKenzie, J. (2018). Academic-practitioner relationships: Develop-
ments, complexities and opportunities. Oxford: Routledge.

Bastian, M., Heymann, S.,  & Jacomy, M. (2009). Gephi: An open source software for 
exploring and manipulating networks. International AAAI Conference on Web and 
Social Media; Third International AAAI Conference on Weblogs and Social Media. 
Retrieved from https://gephi.org/users/publications/

Beckert, J. (2016). Imagined futures: Fictional expectations and capitalist dynamics. Cam-
bridge, MA: Harvard University Press.

Beckert, J., & Bronk, R. (2018). Uncertain futures: Imaginaries, narratives, and calcula-
tion in the economy. Oxford: Oxford University Press.

Beunza, D., & Stark, D. (2004). Tools of the trade: The socio-technology of arbitrage in a 
Wall Street trading room. Industrial and Corporate Change, 13(2), 369–400. https://doi.
org/10.1093/icc/dth015

Blau, P. M. (1977). Inequality and heterogeneity: A primitive theory of social structure. 
New York: Free Press, Collier Macmillan.

Blau, P. M. (1982). Structural sociology and network analysis: An overview. In P. V. Mars-
den & N. Lin (Eds.), Social structure and network analysis (pp. 273–280). Beverly Hills, 
CA: Sage Publications.

Blinder, A. S. (1998). Central banking in theory and practice. Cambridge, MA: MIT Press.
Blinder, A. S. (2004). The quiet revolution: Central banking goes modern. New Haven, 

CT: Yale University Press.
Blinder, A. S., Ehrmann, M., & Fratzscher, M. (2008). Central bank communication and 

monetary policy: A  survey of theory and evidence. Journal of Economic Literature, 
46(4), 910–945. https://doi.org/10.3386/w13932

Bloomberg Professional Service. (2017). Bloomberg Barclays index methodology. New 
York. Retrieved from www.bloombergindices.com

Bonacich, P. (1987). Power and centrality: A  family of measures. American Journal of 
Sociology, 92(5), 1170–1182. https://doi.org/10.1086/228631



156  References

Bond Market Contact Group. (2015, January 27). Summary of discussion. Frankfurt am 
Main. Retrieved from https://www.ecb.europa.eu/paym/groups/pdf/bmcg/150127/2015-
01-27-summary.pdf

Borgatti, S. P., & Everett, M. G. (1997). Network analysis of 2-mode data. Social Net-
works, 19(3), 243–269. https://doi.org/10.1016/S0378-8733(96)00301-2

Borgatti, S. P., Everett, M. G.,  & Freeman, L. C. (2002). Ucinet for windows: Soft-
ware for social network analysis. Cambridge: Analytic Technologies. Retrieved from 
citeulike-article-id:6031268

Borgatti, S. P., Everett, M. G., & Johnson, J. C. (2013). Analyzing social networks. Thou-
sand Oaks, CA: Sage Publications.

Borgatti, S. P., & Feld, S. L. (1994). How to test the strength of weak ties theory. Con-
nections, 17(1), 45–46. Retrieved from http://www.analytictech.com/mb874/Papers/
test_swt_theory.htm

Brandes, U., Borgatti, S. P., & Freeman, L. C. (2016). Maintaining the duality of closeness 
and betweenness centrality. Social Networks, 44, 153–159. https://doi.org/10.1016/J.
SOCNET.2015.08.003

Braun, B. (2015). Governing the future: The European central bank’s expectation manage-
ment during the great moderation. Economy and Society, 44(3), 367–391. doi:10.1080/
03085147.2015.1049447

Braun, B. (2018). Central banking and the infrastructural power of finance: The case of 
ECB support for repo and securitization markets. Socio-Economic Review, 1–24. https://
doi.org/10.1093/ser/mwy008

Braun, B., Gabor, D., & Hübner, M. (2018). Governing through financial markets: Towards 
a critical political economy of capital markets union. Competition  & Change, 22(2), 
101–116. https://doi.org/10.1177/1024529418759476

Brida, J. G., Matesanz, D., & Seijas, M. N. (2016). Network analysis of returns and volume 
trading in stock markets: The Euro Stoxx case. Physica A: Statistical Mechanics and Its 
Applications, 444, 751–764. https://doi.org/10.1016/J.PHYSA.2015.10.078

Buckland, R., Genc, M. C., Manthey, B., Recchia, C., Stubss, J.,  & Tambi, A. (2016). 
Global equity strategist. Monetary Madness: An Equity Perspective. Citi Research: 
London.

Burt, R. S. (1982). Toward a structural theory of action. New York: Academic Press. 
https://doi.org/10.1016/c2009-0-21953-2

Burt, R. S. (1983). Corporate profits and cooptation: Networks of market constraints and 
directorate ties in the American economy. Cambridge, MA: Academic Press Inc.

Burt, R. S. (1992). Structural holes: The social structure of competition. Cambridge, MA: 
Harvard University Press.

Burt, R. S. (2000). Decay functions. Social Networks, 22(1), 1–28. https://doi.org/10.1016/
S0378-8733(99)00015-5

Burt, R. S. (2007). Secondhand brokerage: Evidence on the importance of local structure 
for managers. Source: The Academy of Management Journal, 50(1), 119–148. https://
doi.org/10.2307/20159844

Burt, R. S. (2010). Neighbor networks: Competitive advantage local and personal. Oxford: 
Oxford University Press.

Callon, M. (1998). The laws of the markets. Oxford: Blackwell.
Callon, M. (2007). What does it mean to say that economics is performative? In D. Mac-

kenzie, F. Muniesa, & L. Siu (Eds.), Do economists make markets?: On the performativ-
ity of economics (pp. 311–357). Princeton, NJ: Princeton University Press.



References  157

Castillo, S., & Varela, C. (2017). Target2 imbalances are rising, should we worry? BBVA 
Research. Retrieved from https://www.bbvaresearch.com/wp-content/uploads/2017/01/
Target2_20170130VF.pdf

Chambers, A. (2010, May  7). European banks shaken by Greek debt exposure. Reu-
ters Business News. Retrieved from https://uk.reuters.com/article/uk-greece-banks/
european-banks-shaken-by-greek-debt-exposure-idUKTRE6463KE20100507

Chang, C. (2009). Herding and the role of foreign institutions in emerging equity mar-
kets. Pacific-Basin Finance Journal, 18, 175–185. https://doi.org/10.1016/j.pacfin. 
2009.11.001

Chong, K., & Tuckett, D. (2015). Constructing conviction through action and narrative: 
How money managers manage uncertainty and the consequence for financial market 
functioning. Socio-Economic Review, 13(2), 309–330. https://doi.org/10.1093/ser/
mwu020

Chu, J. S. G., & Davis, G. F. (2016). Who killed the inner circle? The decline of the Ameri-
can corporate interlock network. American Journal of Sociology, 122(3), 714–754. 
https://doi.org/10.1086/688650

Citi Research. (2016). Why € credit increasingly needs more than ECB buying. London: 
Author.

Clement, M. B., & Tse, S. Y. (2005). Financial analyst characteristics and herding behav-
ior in forecasting. The Journal of Finance, 60(1), 307–341. https://doi.org/10.1111/ 
j.1540-6261.2005.00731.x

Coenen, G., Ehrmann, M., Gaballo, G., Hoffmann, P., Nakov, A., Nardelli, S., . . . Strasser, 
G. (2017). Communication of monetary policy in unconventional times. CFS Working 
Paper Series, No. 578. Frankfurt am Main: Center for Financial Studies. Retrieved from 
https://ssrn.com/abstract=3043098

Cohen, L., Frazzini, A., & Malloy, C. J. (2008). The small world of investing: Board con-
nections and mutual fund returns. Source: Journal of Political Economy, 116(5), 951–
979. https://doi.org/10.1086/592415

Cohen, L., Frazzini, A.,  & Malloy, C. J. (2012). Hiring cheerleaders: Board appoint-
ments of “independent” directors. Management Science, 58(6), 1039–1058. https://doi.
org/10.1287/nmsc.1110.1483

Coleman, J., Katz, E., & Menzel, H. (1957). The diffusion of an innovation among physi-
cians. Sociometry, 20(4), 253. https://doi.org/10.2307/2785979

Constâncio, V. (2014). Reflections on financial integration and stability. In Financial inte-
gration and stability in a new financial architecture (p. 6). Frankfurt am Main: Bank 
of International Settlements. Retrieved from https://www.bis.org/review/r140428b.htm

Constâncio, V. (2018). Why EMU requires more financial integration. In Joint confer-
ence of the European commission and European central bank (p.  9). Frankfurt am 
Main: Bank of International Settlements. Retrieved from https://www.bis.org/review/
r180507a.htm#footnote-2

Coval, J. D., & Moskowitz, T. J. (1999). Home bias at home: Local equity preference in 
domestic portfolios. The Journal of Finance, 54(6), 2045–2073. Retrieved from https://
www.jstor.org/stable/797987

Coval, J. D., & Moskowitz, T. J. (2001). The geography of investment: Informed trad-
ing and asset prices. Journal of Political Economy, 109(4), 811–841. https://doi.org/ 
10.1086/322088

Creswell, J. W., & Creswell, J. D. (2014). Research design: Qualitative, quantitative, and 
mixed methods approaches (4th ed.). Thousand Oaks, CA: Sage Publications.



158  References

Creswell, J. W., & Creswell, J. D. (2018). Research design: Qualitative, quantitative, and 
mixed methods approaches (5th ed.). Thousand Oaks, CA: Sage Publications, Inc.

Creswell, J. W., & Plano Clark, V. L. (2017). Designing and conducting mixed methods 
research. Thousand Oaks, CA: Sage Publications, lnc.

Dauble, J. (2007, September 17). Former Fed Chairman Alan Greenspan speaks extensively 
to Maria Bartiromo. CNBC News. Retrieved from https://www.cnbc.com/id/20819918

de Zeeuw, H. (2016). CSPP: Lessons learned from CBPP3 Which three main lessons can 
we learn from CBPP3? Amsterdam: ABN Amro.

Diessner, S., & Lisi, G. (2019). Masters of the “masters of the universe”? Monetary, fis-
cal and financial dominance in the Eurozone. Socio-Economic Review. https://doi.
org/10.1093/SER/MWZ017

Dimitrios, K., & Vasileios, O. (2015). A network analysis of the Greek stock market. Procedia 
Economics and Finance, 33, 340–349. https://doi.org/10.1016/S2212-5671(15)01718-9

Dincer, N. N., & Eichengreen, B. (2007). Central bank transparency: Where, why and with 
what effects? Cambridge, MA: NBER.

Domm, P. (2014). Gross exit ripples bond market. Retrieved November 19, 2018, from 
www.cnbc.com/2014/09/26/gross-exit-ripples-bond-market.html

Draghi, M. (2012, July 26). Speech by Mario Draghi, president of the European central 
bank at the global investment conference in London. London: European Central Bank. 
Retrieved from https://www.ecb.europa.eu/press/key/date/2012/html/sp120726.en.html

Draghi, M. (2014a, April 3). Introductory statement to the press conference (with Q&A). 
Frankfurt am Main: European Central Bank. Retrieved from https://www.ecb.europa.eu/
press/pressconf/2014/html/is140403.en.html

Draghi, M. (2014b, December  4). Introductory statement to the press conference (with 
Q&A). Frankfurt am Main: European Central Bank. Retrieved from https://www.ecb.
europa.eu/press/pressconf/2014/html/is141204.en.html

Draghi, M. (2014c, August 7). Introductory statement to the press conference (with Q&A). 
Frankfurt am Main: European Central Bank. Retrieved from https://www.ecb.europa.eu/
press/pressconf/2014/html/is140807.en.html

Draghi, M. (2014d, November  6). Introductory statement to the press conference (with 
Q&A). Mario Draghi, President of the ECB, Frankfurt am Main. Retrieved July  17, 
2019, from https://www.ecb.europa.eu/press/pressconf/2014/html/is141106.en.html#qa

Draghi, M. (2014e, August  4). Central bank communications: Opinion piece. Handels-
blatt. Retrieved from https://www.ecb.europa.eu/press/inter/date/2014/html/sp140804.
en.html

Draghi, M. (2015a, March 23). Hearing at the European Parliament’s economic and mone-
tary affairs committee (introductory remarks and Q&A). Brussels: European Parliament. 
Retrieved from https://www.ecb.europa.eu/press/key/date/2015/html/sp150323_1.en. 
html

Draghi, M. (2015b). The ECB’s recent monetary policy measures: Effectiveness and chal-
lenges, IMF presentation. Washington: IMF. Retrieved from https://www.ecb.europa.eu/
press/key/date/2015/html/sp150514.en.html

Draghi, M. (2017, May 29). Monetary dialogue with Mario Draghi: Transcript. Brussels: 
European Central Bank. Retrieved from https://www.ecb.europa.eu/pub/pdf/annex/ecb.
sp170529_transcript.en.pdf?3e4a59ef28a7f45d8bc14c1085aecdf7

Draghi, M., Yellen, J., Carney, M., Kuroda, H., & Wessel, D. (2017, November 14). At the 
heart of policy: Challenges and opportunities of central bank communication. Panel 
Discussion. Retrieved from https://www.youtube.com/watch?v=DI7p-g51O8g



References  159

Duisenberg, W. F. (2001, December 13). The ECB’s monetary policy strategy and the quan-
titative definition of price stability. Letter of Dr. W. F. Duisenberg, President of the ECB 
to the Chairperson of the Committee on Economic and Monetary Affairs. Frankfurt am 
Main: European Central Bank. Retrieved from https://www.ecb.europa.eu/press/key/
date/2001/html/sp011217.en.html

Easley, D., & Kleinberg, J. (2010). Networks, crowds, and markets: Reasoning about a 
highly connected world. New York: Cambridge University Press.

The Economist. (2018, December). Northern member states unite on euro-zone reform. The 
Economist. Retrieved from https://www.economist.com/europe/2018/12/08/northern- 
member-states-unite-on-euro-zone-reform

Egea, C., & Gilbert, C. (2014, April 8). Central bank asset purchase programs, ECB bond 
market contact group. Retrieved July 17, 2019, from https://www.ecb.europa.eu/paym/
groups/pdf/bmcg/140408/Item_2.pdf?d85d81554233ff256e6067969891a858

Ehrmann, M., & Fratzscher, M. (2007). Communication by central bank committee mem-
bers: Different strategies, same effectiveness? Journal of Money, Credit and Banking, 
39(2–3), 509–541. https://doi.org/10.1111/j.0022-2879.2007.00034.x

El-Erian, M. A. (2016). The only game in town: Central banks, instability, and avoiding the 
next collapse. New Haven: Yale University Press.

Emirbayer, M., & Goodwin, J. (1994). Network analysis, culture, and the problem of agency. 
American Journal of Sociology, 99(6), 1411–1454. https://doi.org/10.1086/230450

Erikson, E. (2013). Formalist and relationalist theory in social network analysis. Sociologi-
cal Theory, 31(3), 219–242. https://doi.org/10.1177/0735275113501998

Eurekahedge. (2019, July). The Eurekahedge report. London. Retrieved from http://www.
eurekahedge.com/Research/News/1921/Hedge-Fund-Report-July-2019

European Central Bank. (2013). Summary of the discussion. Frankfurt: Bond Market Con-
tact Group. Retrieved from https://www.ecb.europa.eu/paym/groups/pdf/bmcg/130122/
summary.pdf?bb6f54e8b535cf72430c749c49437567

European Central Bank. (2015a, March  16). Ad-Hoc teleconference, bond market contact 
group. Frankfurt am Main. Retrieved August 1, 2019, from https://www.ecb.europa.eu/paym/
groups/pdf/bmcg/150318/summary_of_teleconference_on_PSPP_implementation.pdf

European Central Bank. (2015b). Increase in PSPP issue share limit enlarges purchasable 
universe (Press Release). Frankfurt am Main: European Central Bank. Retrieved from 
https://www.ecb.europa.eu/press/pr/date/2015/html/pr151109.en.html

European Central Bank. (2015c, June 10). Letter to Emily O’Reilly, European Ombuds-
man. Speech delivered by a member of the ECB executive board on May  18, 2015, 
Frankfurt am Main. https://doi.org/10.1017/bap.2017.6

European Central Bank. (2018). ECB bond market contact group (BMCG): Terms of refer-
ence. Retrieved July 18, 2019, from https://www.ecb.europa.eu/paym/groups/pdf/bmcg/
BMCG_Terms_of_reference.pdf

European Central Bank. (2019a). Corporate sector purchase programme (CSPP) – Q&A. 
Retrieved July  15, 2019, from https://www.ecb.europa.eu/mopo/implement/omt/html/
cspp-qa.en.html

European Central Bank. (2019b). Guiding principles for external communication for high-
level officials of the European central bank. Retrieved July 1, 2019, from https://www.
ecb.europa.eu/ecb/orga/transparency/html/eb-communications-guidelines.en.html

European Central Bank. (2019c). Public sector purchase programme (PSPP) – Q&A. 
Retrieved June 10, 2019, from https://www.ecb.europa.eu/mopo/implement/omt/html/
pspp-qa.en.html



160  References

European Commission. (2017, November). Analysis of European corporate bond mar-
kets – report from the commission expert group on corporate bonds. Retrieved from 
https://ec.europa.eu/info/publications/171120-corporate-bonds-report_en

European Union. (2017). Drivers of corporate bond market liquidity in the European 
Union. London: Author. https://doi.org/10.2874/499825

Fama, E. F. (1970). Efficient capital markets: A review of theory and empirical work. Jour-
nal of Finance, 25(2), 383–417. https://doi.org/10.1111/j.1540-6261.1970.tb00518.x

Fama, E. F.,  & French, K. R. (2010). Luck versus skill in the cross-section of 
mutual fund returns. The Journal of Finance, 65(5), 1915–1947. https://doi.
org/10.1111/j.1540-6261.2010.01598.x

Financial Conduct Authority. (2016). Financial conduct authority asset management mar-
ket study interim report MS15/2.2 annex 8- profitability analysis interim report. London. 
Retrieved from https://www.fca.org.uk/publication/market-studies/ms15-2-2-annex-8.pdf

Flick, U. (2014). An introduction to qualitative research (5th ed.). Thousand Oaks, CA: 
Sage Publications.

Fracassi, C. (2016). Corporate finance policies and social networks. Management Science, 
63(8), 2420–2438. https://doi.org/10.1287/mnsc.2016.2433

Freeman, L. C. (1978). Centrality in social networks conceptual clarification. Social Net-
works, 1(3), 215–239. https://doi.org/10.1016/0378-8733(78)90021-7

French, K. R., & Poterba, J. M. (1991). Investor diversification and international equity mar-
kets. The American Economic Review, 81(2), 222–226. https://doi.org/10.3386/w3609

Frieda, G. (2015). What went wrong on October 15th: Perfect storm or global warming? 
Bond Market Communication Group Presentation, Frankfurt. Retrieved from https://
www.ecb.europa.eu/paym/groups/pdf/bmcg/150127/2015-01-27-Item-2-1.pdf?77408c
9d141930a16f384bd20b4bd756

Fruchterman, T. M. J., & Reingold, E. M. (1991). Graph drawing by force-directed place-
ment. Software: Practice and Experience, 21(11), 1129–1164. https://doi.org/10.1002/
spe.4380211102

Fuchs, A., & Gehring, K. (2017). The home bias in sovereign ratings. Journal of the Euro-
pean Economic Association, 15(6), 1386–1423. https://doi.org/10.1093/jeea/jvx009

Gabrieli, S.,  & Salakhova, D. (2019). Cross-border interbank contagion in the Euro-
pean banking sector. International Economics, 157, 33–54. https://doi.org/10.1016/J.
INTECO.2018.07.002

Gapper, J. (2017, February 7). How Steven Cohen survived an insider trading scandal. 
Financial Times. Retrieved from https://www.ft.com/content/efda2ca2-ec69-11e6- 
930f-061b01e23655

Gazarelli, F., Ardagna, S., & Cena, M. (2015, January 11). Macro rates analyst. London: 
GS Research.

Giorgi, S., & Weber, K. (2015). Marks of distinction: Framing and audience appreciation 
in the context of investment advice. Administrative Science Quarterly, 60(2), 333–367. 
https://doi.org/10.1177/0001839215571125

Goodfriend, M. (1986). Monetary mystique: Secrecy and central banking. Journal of Mon-
etary Economics, 17(1), 63–92. https://doi.org/10.1016/0304-3932(86)90006-1

Goyal, S. (2007). Connections: An introduction to the economics of networks. Princeton, 
NJ: Princeton University Press.

Granovetter, M. S. (1973). The strength of weak ties. American Journal of Sociology, 
78(6), 1360–1380. https://doi.org/10.1086/225469

Granovetter, M. S. (1985). Economic action and social structure: The problem of embedded-
ness. American Journal of Sociology, 91(3), 481–510. https://doi.org/10.1086/228311



References  161

Gray, J. (2018, March  30). Deciphering the poker face of Draghi, central banker of 
Europe. Retrieved July  22, 2019, from https://www.handelsblatt.com/today/finance/
face-values-deciphering-the-poker-face-of-draghi-central-banker-of-europe/23581666.
html?ticket=ST-8045612-BIMpz163s43d5xoAzApq-ap5

Greenspan, A. (1993, October 19). Statement before the committee on banking, finance 
and urban affairs, U.S. house of representatives. Washington, DC: St  Louis Federal 
Reserve. Retrieved from https://fraser.stlouisfed.org/files/docs/historical/greenspan/
Greenspan_19931019.pdf

Grinblatt, M.,  & Keloharju, M. (2001). How distance, language, and culture influence 
stockholdings and trades. The Journal of Finance, 56(3), 1053–1073. https://doi.org/1 
0.1111/0022-1082.00355

Hayes, G. (2013, October 1). Central banks – saviours or distorters? Global Capital. Retrieved from 
https://www.globalcapital.com/article/jbx51gv0pjfx/central-banks-saviours-or-distorters

Hirschman, A. O. (1964). The paternity of an index. The American Economic Review, 
54(5), 761–762. https://doi.org/10.1371/journal.pone.0083448

Hirshleifer, D., & Hong Teoh, S. (2003). Herd behaviour and cascading in capital mar-
kets: A review and synthesis. European Financial Management, 9(1), 25–66. https://doi.
org/10.1111/1468-036X.00207

Holmes, D. R. (2013). Economy of Words: Communicative imperatives in central banks. 
Chicago: The University of Chicago Press.

Holstein, J. A., & Gubrium, J. F. (1995). The active interview. Thousand Oaks, CA: Sage 
Publications.

Honohan, P. (2019). Currency, credit and crisis: Central banking in Ireland and Europe. 
Cambridge: Cambridge University Press. https://doi.org/10.1017/9781108680325

Hornbach, M., O’Brien, A., Heese, A., Kawano, K., & Liang, J. (2015). 2016 global rates 
outlook: Dealing with divergence. Washington, DC: World Bank.

Huberman, G. (2001). Familiarity breeds investment. Review of Financial Studies, 14(3), 
659–680. https://doi.org/10.1093/rfs/14.3.659

Hubert, L., & Schultz, J. (1976). Quadratic assignment as a general data analysis strategy. 
British Journal of Mathematical and Statistical Psychology, 29(2), 190–241. https://doi.
org/10.1111/j.2044-8317.1976.tb00714.x

Iannaccone, L. R. (1991). The consequences of religious market structure: Adam Smith 
and the economics of religion. Rationality and Society, 3(2), 156–177. https://doi.org/ 
10.1177/1043463191003002002

Ibarra, H., Kilduff, M., & Tsai, W. (2005, July). Zooming in and out: Connecting individu-
als and collectivities at the frontiers of organizational network research. Organization 
Science. https://doi.org/10.1287/orsc.1050.0129

Ingham, G. (1996). The “new economic sociology”. Work, Employment & Society, 10(3), 
549–564.

Jasper, W. F. (2007, October 29). Taking delight in deception: Greenspan’s “purposeful obfus-
cation”. The New American. Retrieved from https://www.thenewamerican.com/economy/
commentary/item/3944-taking-delight-in-deception-greenspans-purposeful-obfuscation

Jezek, M. (2016). Special report credit financials IG strategy EUR IG CSPP-eligible vs. 
ineligible bonds: Performance and strategy. London: Deutsche Bank.

Jones, M., & O’Donnell, J. (2015, May 20). ECB under fire over market-sensitive closed-
door speech – Reuters. Reuters Business News.

Kellard, N., Millo, Y., Simon, J., & Engel, O. (2017). Close communications: Hedge funds, 
brokers and the emergence of herding. British Journal of Management, 28(1), 84–101. 
https://doi.org/10.1111/1467-8551.12158



162  References

Keynes, J. (1936). The general theory of employment, interest and money. London: Pal-
grave Macmillan.

Khan, M. (2018, November 27). New “Hanseatic” states stick together in EU big league. 
Financial Times.

Kilduff, M., & Krackhardt, D. (1994). Bringing the individual back in: A structural analysis 
of the internal market for reputation in organizations. Academy of Management Journal, 
37(1), 87–108. https://doi.org/10.5465/256771

Kilduff, M., & Lee, J. W. (2020). The integration of people and networks. Annual Review 
of Organizational Psychology and Organizational Behavior, 7(1), 155–179. https://doi.
org/10.1146/annurev-orgpsych-012119-045357

Kilduff, M., & Tsai, W. (2003). Social networks and organizations. Thousand Oaks, CA: 
Sage Publications Ltd. https://doi.org/10.4135/9781849209915

Kilka, M., & Weber, M. (2000). Home bias in international stock return expectations. Jour-
nal of Psychology and Financial Markets, 1(3–4), 176–192. https://doi.org/10.1207/
S15327760JPFM0134_3

Knorr Cetina, K.,  & Bruegger, U. (2002). Global microstructures: The virtual societies 
of financial markets. American Journal of Sociology, 107(4), 905–950. https://doi.
org/10.1086/341045

Kohn, D. (2018). Central bank talk about future monetary policy. In D. Schoenmaker, H. 
Huang, & P. Hartmann (Eds.), The changing fortunes of central banking (pp. 65–79). 
Cambridge: Cambridge University Press. https://doi.org/10.1017/9781108529549.005

Kolhatkar, S. (2017). Black edge: Inside information, dirty money, and the quest to bring 
down the most wanted man on Wall Street. New York: Random House.

Krackhardt, D., & Stern, R. N. (1988). Informal networks and organizational crises: An 
experimental simulation. Social Psychology Quarterly, 51(2), 123–140. https://doi.
org/10.2307/2786835

Krautzberger, M. (2014, October 31). Where to invest in a “low yield world”? CNBC Live 
TV. London. Retrieved from https://www.cnbc.com/video/2014/10/31/where-to-invest-
in-a-low-yield-world.html

Krautzberger, M. (2015, July 20). Blackrock purchased greek debt last week. Bloomberg on 
the Move. London. Retrieved from https://www.bloomberg.com/news/videos/2015-07 
-20/blackrock-purchased-greek-debt-last-week-krautzberger

Krippner, G. R. (2004). Polanyi symposium: A  conversation on embeddedness. Socio- 
Economic Review, 2(1), 109–135. https://doi.org/10.1093/soceco/2.1.109

Krippner, G. R. (2011). Capitalizing on crisis: The political origins of the rise of finance. 
Cambridge, MA: Harvard University Press. https://doi.org/10.1177/0094306111430635y

Krippner, G. R., & Alvarez, A. S. (2007). Embeddedness and the intellectual projects of 
economic sociology. Annual Review of Sociology, 33, 219.

Kumar, S., & Deo, N. (2012). Correlation and network analysis of global financial indices. 
Physical Review E, 86(2), 026101. https://doi.org/10.1103/PhysRevE.86.026101

Landis, B. (2016). Personality and social networks in organizations: A review and future 
directions. The post-structural tradition in network research. Journal of Organizational 
Behavior, 37, 107–121. https://doi.org/10.1002/job.2004

Lange, A. C., Lenglet, M., & Seyfert, R. (2016). Cultures of high-frequency trading: Map-
ping the landscape of algorithmic developments in contemporary financial markets. 
Economy and Society, 45(2), 149–165. https://doi.org/10.1080/03085147.2016.1213986

Larsen, J., Axhausen, K. W., & Urry, J. (2006). Geographies of social networks: Meet-
ings, travel and communications. Mobilities, 1(2), 261–283. https://doi.org/10.1080/ 
17450100600726654



References  163

Lauman, E. O., Marsden, P. V., & Prensky, D. (1989). The boundary specification prob-
lem in network analysis. In L. C. Freeman, D. R. White,  & A. Kimball Romney 
(Eds.), Research methods in social network analysis (pp. 61–88). London: Transac-
tion Publishers.

Laurens, B., Arnone, M., & Segalotto, J. F. (2009). Central bank independence, account-
ability, and transparency: A global perspective. New York: Palgrave Macmillan.

Law, J. (2004). After method: Mess in social science research. Oxford: Routledge.
Law, J.,  & Urry, J. (2004). Enacting the social. Economy and Society, 33(3), 390–410. 

https://doi.org/10.1080/0308514042000225716
Lazarsfeld, P.,  & Merton, R. (1954). Friendship as a social process: A  substantive and 

methodological analysis. In M. Berger (Ed.), Freedom and control in modern society 
(pp. 8–66). New York: Van Nostrand.

Lebaron, F. (2010). European central bank leaders in the global space of central bank-
ers: A  geometric data analysis approach. French Politics, 8(3), 294–320. https://doi.
org/10.1057/fp.2010.15

Lebaron, F., & Dogan, A. (2016). Do central bankers’ biographies matter? Sociologica, 2, 
1–36. https://doi.org/10.2383/85290

Levy, H., & Sarnat, M. (1970). International diversification of investment portfolios. The 
American Economic Review, 60(4), 668–675. https://doi.org/10.1287/mnsc.40.1.140

Liesman, S. (2014, August 25). Contrast between US and Europe highlights Jackson Hole. 
Retrieved April 6, 2019, from https://www.cnbc.com/2014/08/25/contrast-between-us-
and-europe-highlights-jackson-hole.html

Lin, M., & Viswanathan, S. (2016). Home bias in online investments: An empirical study 
of an online crowdfunding market. Management Science, 62(5), 1393–1414. https://doi.
org/10.1287/mnsc.2015.2206

MacKenzie, D. (2018). “Making”, “taking” and the material political economy of algorith-
mic trading. Economy and Society, 47(4), 501–523. https://doi.org/10.1080/03085147.
2018.1528076

Mackenzie, D., & Millo, Y. (2003). Constructing a market, performing theory: The his-
torical sociology of a financial derivatives exchange. American Journal of Sociology, 
109(1), 107–145. https://doi.org/10.1086/374404

MacKenzie, D. A. (2006). An engine, not a camera: How financial models shape markets. 
Cambridge, MA: MIT Press.

Maitlis, S. (2005). The social processes of organizational sensemaking. The Academy of 
Management Journal, 48(1), 21–49. https://doi.org/10.2307/20159639

Malkiel, B. G., & Fama, E. F. (1970). Efficient capital markets: A review of theory and empiri-
cal work. Journal of Finance, 25(2), 383–417. https://doi.org/10.1111/j.1540-6261.1970.
tb00518.x

Mallaby, S. (2016). The man who knew: The life and times of Alan Greenspan. London: 
Bloomsbury Publishing.

Mariolis, P.,  & Jones, M. H. (1982). Centrality in corporate interlock networks: Reli-
ability and stability. Administrative Science Quarterly, 27(4), 571. https://doi.
org/10.2307/2392531

Markowitz, H. (1952). Portfolio selection. The Journal of Finance, 7(1), 77–91. https://doi.
org/10.2307/2975974

Marsden, P. V. (1988). Homogeneity in confiding relations. Social Networks, 10(1), 57–76. 
https://doi.org/10.1016/0378-8733(88)90010-X

Marsden, P. V. (1990). Network data and measurement. Annual Review of Sociology, 16(1), 
435–463. https://doi.org/10.1146/annurev.so.16.080190.002251



164  References

Marsden, P. V. (2002). Egocentric and sociocentric measures of network centrality. Social 
Networks, 24(4), 407–422. https://doi.org/10.1016/S0378-8733(02)00016-3

McGlashan, C., & Fildes, T. (2016, February 11). Norrey see his like again: Carl to retire. 
Global Capital. Retrieved from https://www.globalcapital.com/article/wgflht122087/
norrey-see-his-like-again-carl-to-retire

McPherson, M., Smith-Lovin, L., & Cook, J. M. (2001). Birds of a feather: Homophily in 
social networks. Annual Review of Sociology, 27(1), 415–444. https://doi.org/10.1146/
annurev.soc.27.1.415

Merton, R. K. (1948). The self-fulfilling prophecy. The Antioch Review, 8(2), 193–210. 
https://doi.org/10.2307/4609267

Miediema, D.,  & Wilkes, T. (2011, September  15). UBS $2 bln Delta one loss puz-
zles experts. Reuters Market News. Retrieved from https://uk.reuters.com/article/
uk-delta-one/ubs-2-billion-delta-one-loss-puzzles-experts-idUKLNE78F04B20110916

Mintz, B., & Schwartz, M. (1981). Interlocking directorates and interest group formation. 
American Sociological Review, 46(6), 851–869. https://doi.org/10.2307/2095083

Mintz, B., & Schwartz, M. (1985). The power structure of American business. Chicago: 
The University of Chicago Press.

Mishkin, F. S. (2007). Monetary policy strategy. Cambridge, MA: MIT Press.
Mizruchi, M. S. (1996). What do interlocks do? An analysis, critique, and assessment of 

research on interlocking directorates. Annual Review of Sociology, 22, 271–298. https://
doi.org/10.1146/annurev.soc.22.1.271

JP Morgan (2016, March 18). JP Morgan Europe credit research: What to expect for the 
ECB’s CSPP. London: JP Morgan Research.

Morris, S.,  & Shin, H. S. (2008). Coordinating expectations in monetary policy. In J. 
P. Touffut (Ed.), Central banks as economic institutions (pp.  88–104). Cheltenham: 
Edward Elgar Publishing.

Muniesa, F., & Callon, M. (2007). Economic experiments and the construction of mar-
kets. In D. Mackenzie, F. Muniesa, & L. Siu (Eds.), Do economists make markets?: On 
the performativity of economics (pp. 163–189). Princeton, NJ: Princeton University 
Press.

Namaki, A., Shirazi, A. H., Raei, R., & Jafari, G. R. (2011). Network analysis of a finan-
cial market based on genuine correlation and threshold method. Physica A: Statistical 
Mechanics and Its Applications, 390(21–22), 3835–3841. https://doi.org/10.1016/J.
PHYSA.2011.06.033

Nederlandsche Bank, D., Boermans, M., & Keshkov, V. (2018). The impact of the ECB 
asset purchases on the European bond market structure: Granular evidence on owner-
ship concentration. DNB Working Paper 590. Amsterdam. Retrieved from https://www.
dnb.nl/binaries/Working Paper No. 590_tcm46–375317.pdf

Nofsinger, J. R.,  & Sias, R. W. (1999). Herding and feedback trading by institutional 
and individual investors. The Journal of Finance, 54(6), 2263–2295. https://doi.org/ 
10.1111/0022-1082.00188

Pagano, M., Serrano, A. S.,  & Zechner, J. (2019, June). Reports of the advisory scien-
tific committee: Can ETFs contribute to systemic risk? No. 9. Frankfurt am Main: ETF. 
https://doi.org/10.2849/45983

Papadia, F., & Välimäki, T. (2018). Central banking in turbulent times. Oxford: Oxford 
University Press.

Pill, H., Daly, K., Schuhmacher, D., Benito, A., Durre, A., Holboell Nielsen, L., & Vernet, 
P. (2014, November 27). European economics analyst, issue No: 14/42. London: GS 
Research.



References  165

Pill, H., Daly, K., Schuhmacher, D., Benito, A., Holboell Nielsen, L., Demongeot, A., & 
Graves, S. (2014, May 15). European economics analyst issue No: 14/18. London: GS 
Research.

Podolny, J. M. (1993). A status-based model of market competition. American Journal of 
Sociology, 98(4), 829–872. https://doi.org/10.1086/230091

Podolny, J. M. (1994). Market uncertainty and the social character of economic exchange. 
Administrative Science Quarterly, 39(3), 458. https://doi.org/10.2307/2393299

Podolny, J. M. (2001). Networks as the pipes and prisms of the market. American Journal 
of Sociology, 107(1), 33–60. https://doi.org/10.1086/323038

Powell, W., & Smith-Doerr, L. (2005). Networks and economic life. In N. J. Smelser & R. 
Swedberg (Eds.), The handbook of economic sociology (2nd ed., pp. 379–402). Prince-
ton, NJ: Princeton University Press. https://doi.org/10.17323/1726-3247-2003-3-61-105

Preda, A. (2007). The sociological approach to financial markets. Journal of Economic 
Surveys. https://doi.org/10.1111/j.1467-6419.2007.00512.x

Rao, H., Greve, H. R., & Davis, G. F. (2001). Fool’s gold: Social proof in the initiation and 
abandonment of coverage by Wall Street analysts. Administrative Science Quarterly, 
46(3), 502. https://doi.org/10.2307/3094873

Reagans, R. E., & Zuckerman, E. W. (2008). Why knowledge does not equal power: The 
network redundancy trade-off. Industrial and Corporate Change, 17(5), 903–944. 
https://doi.org/10.1093/icc/dtn036

Rieger, C. (2015, January 27). Design and impact of LSAPs. Presentation ECB Bond Mar-
ket Contact Group, Frankfurt am Main. Retrieved from https://www.ecb.europa.eu/
paym/groups/pdf/bmcg/150127/2015-01-27-Item-3-1.pdf?634fd27c4c5dec3e1269fd62
84ae88ed

Riles, A. (2011). Collateral knowledge: Legal reasoning in the global financial markets. 
Chicago: The University of Chicago Press.

Riles, A. (2018). Financial citizenship: Experts, publics, and the politics of central bank-
ing. Ithaca: Cornell University Press.

Roberts, J., Sanderson, P., Barker, R., & Hendry, J. (2006). In the mirror of the market: The 
disciplinary effects of company/fund manager meetings. Accounting, Organizations and 
Society, 31(3), 277–294. https://doi.org/10.1016/J.AOS.2005.02.001

Rosenkopf, L., & Almeida, P. (2003). Overcoming local search through alliances and mobil-
ity. Management Science, 49(6), 751–766. https://doi.org/10.1287/mnsc.49.6.751.16026

Roy, R. B., & Sarkar, U. K. (2011). Identifying influential stock indices from global stock 
markets: A social network analysis approach. Procedia Computer Science, 5, 442–449. 
https://doi.org/10.1016/J.PROCS.2011.07.057

Roy, R. B., & Sarkar, U. K. (2013). A social network approach to change detection in the 
interdependence structure of global stock markets. Social Network Analysis and Mining, 
3(3), 269–283. https://doi.org/10.1007/s13278-012-0063-y

Scheinkman, J. A., & Xiong, W. (2003). Overconfidence and speculative bubbles. Journal 
of Political Economy, 111(6), 1183–1220. https://doi.org/10.1086/378531

Scheller, H. P. (2004). The European central bank: History, role and functions. Frankfurt 
am Main: European Central Bank.

Schuhmacher, D. (2019, March  7). Makes sense for ECB to adjust forward guidance, 
analyst says: CNBC interview. CNBC Live TV. Retrieved from https://www.cnbc.com/
video/2019/03/07/makes-sense-for-ecb-to-adjust-forward-guidance-analyst-says.html

Schweitzer, F., Fagiolo, G., Sornette, D., Vega-Redondo, F., Vespignani, A., & White, D. R. 
(2009). Economic networks: The new challenges. Science, 325(5939), 422. https://doi.
org/10.1126/science.1173644



166  References

Scott, J. (2017). Social network analysis. Thousand Oaks, CA: Sage Publications.
Seabrooke, L. (2014). Epistemic arbitrage: Transnational professional knowledge in 

action. Journal of Professions and Organization, 1(1), 49–64. https://doi.org/10.1093/
jpo/jot005

Securities and Exchange Commission. (2013). Administrative proceedings: In the mat-
ter of Steve Cohen, respondent. Securities and Exchange Commission. Retrieved from 
https://www.sec.gov/litigation/admin/2013/ia-3634.pdf

Sharpe, W. F. (1991). The arithmetic of active management. Financial Analysts Journal, 
47(1), 7–9. https://doi.org/10.2469/faj.v47.n1.7

Sias, R. W. (2004). Institutional herding. Review of Financial Studies, 17(1), 165–206. 
https://doi.org/10.1093/rfs/hhg035

Siklos, P. L. (2011). Central bank transparency: Another look. Applied Economics Letters 
Applied Economics Letters, 18(10), 929–933.

Siklos, P. L., & Sturm, J. E. (2013). Central bank communication, decision making, and 
governance: Issues, challenges, and case studies. Cambridge, MA: MIT Press.

Sims, T. G.,  & Wessel, D. (2000, April  27). The European central bank can’t master 
communication. Wall Street Journal. Retrieved from https://www.wsj.com/articles/
SB956784524344568471

Sinn, H. W. (2011). Why Germany is threatened by a debt tsunami. Lecture and discussion 
on the Euro Crisis, Humboldt University. Berlin, Germany: ifo Institute Center for Eco-
nomic Studies. Retrieved from http://www.cesifo-group.de/ifoHome/events/individual-
events/Archive/2011/event-20110509-vortrag-berlin.html

Sinn, H. W.,  & Wollmershäuser, T. (2012). Target loans, current account balances and 
capital flows: The ECB’s rescue facility. International Tax and Public Finance, 19(4), 
468–508. https://doi.org/10.1007/s10797-012-9236-x

Slater, D. (2002). From calculation to alienation: Disentangling economic abstractions. 
Economy and Society, 31(2), 234–349. https://doi.org/10.1080/03085140220123144

Sorenson, O., & Stuart, T. E. (2001). Syndication networks and the spatial distribution of 
venture capital investments. American Journal of Sociology, 106(6), 1546–1588. https://
doi.org/10.1086/321301

Spence, P. (2015, May 19). Hedge funds got early access to information that prompted 
euro slide. Retrieved July  16, 2019, from https://www.telegraph.co.uk/finance/econo 
mics/11616112/Hedge-funds-got-early-access-to-information-that-prompted-euro-slide.html

Spyrou, S. (2013). Herding in financial markets: A  review of the literature. Review of 
Behavioural Finance, 5(2), 175–194. https://doi.org/10.1108/RBF-02-2013-0009

Starbuck, W. H., & Milliken, F. J. (1988). Executives’ perceptual filters: What they notice 
and how they make sense. In D. Hambrick (Ed.), The executive effect: Concepts and 
methods for studying top managers (pp. 35–65). Greenwich, CT: JAI Press.

Stearns, L. B., & Mizruchi, M. S. (2005). Banking and financial markets. In N. J. Smel-
ser & R. Swedberg (Eds.), The handbook of economic sociology (2nd ed., pp. 284–306). 
New York: Princeton University Press.

Stern, G. H. (2004, December). Interview with Jean-Claude Trichet, Federal Reserve 
Bank of Minneapolis. The Region. Retrieved from https://www.minneapolisfed.org/
publications/the-region/interview-with-jeanclaude-trichet

Stolper, O., & Walter, A. (2018). Birds of a feather: The impact of homophily on the pro-
pensity to follow financial advice. The Review of Financial Studies, 32(2), 524–563. 
http://doi.org/10.1093/rfs/hhy082



References  167

Strasser, G. (2018, July  11). The monetary policy transmission mechanism in the euro 
area. ECB Central Banking Seminar, Frankfurt am Main. Retrieved from https://
www.ecb.europa.eu/pub/conferences/shared/pdf/20180709_ecb_central_banking_ 
seminar/2018-07-11_The_monetary_policy_transmission_mechanism_in_the_euro_
area_-_Strasser.pdf

Suttard, J., Kini, D., & Edwards, C. (2016). Credit telegram: ECB CSPP and credit: We 
know more. London: HSBC.

Svetlova, E. (2018). Financial models and society: Villains or scapegoats? Cheltenham: 
Edward Elgar Publishing.

Swedberg, R. (2000). Afterword: The role of the market in Max Weber’s work. Theory and 
Society, 29(3), 373–384. https://doi.org/10.1023/A:1007056722175

Taffler, R. J., Spence, C., & Eshraghi, A. (2017). Emotional economic man: Calculation 
and anxiety in fund management. Accounting, Organizations and Society. https://doi.
org/10.1016/j.aos.2017.07.003

Tortoriello, M., & Krackhardt, D. (2010). Activating cross-boundary knowledge: The role 
of simmelian ties in the generation of innovations. The Academy of Management Jour-
nal, 53(1), 167–181. https://doi.org/10.5465/amj.2010.48037420

Treanor, J. (2012, June 28). Barclays fined £290m as bid to manipulate interest rates is 
exposed. The Guardian. Retrieved from https://www.theguardian.com/business/2012/
jun/27/barclays-chief-bob-diamond-bonus-fine

Tribe, K. (2002). Reviewed work: Börsenwesen: Schriften und Reden 1893–1898 (WG 
I/5), Part 1, Part 2 by M. Weber, Knut Borchardt, Cornelia Meyer-Stoll. Max Weber 
Studies, 2(2), 242–246. Retrieved from http://www.jstor.org/stable/24579611

Trichet, J. C. (2008). A few remarks on communication by central banks. Keynote address. 
Retrieved July  2, 2019, from https://www.ecb.europa.eu/press/key/date/2008/html/
sp080116_1.en.html#ftn.fnid1

Tucker, P. (2018). Unelected power: The quest for legitimacy in central banking and the 
regulatory state. Princeton, NJ: Princeton University Press.

Tuckett, D., Holmes, D., Pearson, A., & Chaplin, G. (2020). Monetary policy and the man-
agement of uncertainty: A narrative approach. Staff Working Paper No. 870. London. 
Retrieved from www.bankofengland.co.uk/working-paper/staff-working-papers

Uetake, T. (2017, October 20). In Kuroda’s face – researchers find ways to predict central 
bank changes – Reuters. Thomson Reuters. Retrieved from https://uk.reuters.com/arti-
cle/uk-japan-boj-face/in-kurodas-face-researchers-find-ways-to-predict-central-bank-
changes-idUKKBN1CP0GY

Urry, J. (2003). Social networks, travel and talk. British Journal of Sociology, 54(2), 155–
175. https://doi.org/10.1080/0007131032000080186

Urry, J. (2004). Small worlds and the new “social physics”. Global Networks, 4(2), 109–
130. https://doi.org/10.1111/j.1471-0374.2004.00083.x

Useem, M. (1980). Corporations and the corporate elite. Annual Review of Sociology, 6, 
41–77. https://doi.org/10.1146/annurev.so.06.080180.000353

Uzzi, B. (1996). The sources and consequences of embeddedness for the economic per-
formance of organizations: The network effect. American Sociological Review, 61(4), 
674–698. https://doi.org/10.2307/2096399

Uzzi, B. (1997). Social structure and competition in interfirm networks: The para-
dox of embeddedness. Administrative Science Quarterly, 42(1), 35–67. https://doi.
org/10.2307/2393808



168  References

Velthuis, O. (2015). Making monetary markets transparent: The European central bank’s 
communication policy and its interactions with the media. Economy and Society, 44(2), 
316–340. https://doi.org/10.1080/03085147.2015.1013355

Volcker, P. A., & Harper, C. (2018). Keeping at it: The quest for sound money and good 
government. New York: PublicAffairs.

Walter, T., & Wansleben, L. (2019). How central bankers learned to love financialization: 
The Fed, the Bank, and the enlisting of unfettered markets in the conduct of monetary 
policy. Socio-Economic Review. https://doi.org/10.1093/SER/MWZ011

Wansleben, L. (2018). How expectations became governable: Institutional change and the 
performative power of central banks. Theory and Society, 47(6), 773–803. https://doi.
org/10.1007/s11186-018-09334-0

Watts, D. J. (2004). Six degrees: The science of a connected age. London: Vintage.
Watts, D. J., & Strogatz, S. H. (1998). Collective dynamics of “small-world” networks. 

Nature, 393(6684), 440–442. https://doi.org/10.1038/30918
Weber, M. (2000). Stock and commodity exchanges [“Die Boerse” (1894)]. Theory and 

Society, 29(3), 305–338. https://doi.org/10.1023/A:1007042728962
Weber, M., Borchardt, K., & Meyer-Stoll, C. (2000). Börsenwesen: Schriften und Reden 

1893–1898 (WG I/5) 1. und 2. Halbband. Tübingen: J.C.B. Mohr.
Weick, K. E. (1979). The social psychology of organizing. New York: McGraw-Hill.
Weick, K. E. (1988). Enacted sensemaking in crisis situations. Journal of Management 

Studies, 25(4), 305–317. https://doi.org/10.1111/j.1467-6486.1988.tb00039.x
Weick, K. E. (1995). Sensemaking in organizations. Thousand Oaks, CA: Sage Publications.
Wellman, B. (1988). Structural analysis: From method and metaphor to theory and sub-

stance. In B. Wellman & S. D. Berkowitz (Eds.), Social structures: A network approach 
(pp. 19–61). Princeton, NJ: Princeton University Press.

White, H. C. (1981). Where do markets come from? American Journal of Sociology, 87(3), 
517–547. https://doi.org/10.1086/227495

White, H. C. (2008). Identity and control: How social networks are formed (2nd ed.). 
Princeton, NJ: Princeton University Press.

White, H. C., Boorman, S. A.,  & Breiger, R. L. (1976). Social structure from multiple 
networks. I: Blockmodels of roles and positions. American Journal of Sociology, 81(4), 
730–780. https://doi.org/10.1086/226141

Wolf, M. (2011, May 31). Intolerable choices for the eurozone. Financial Times. Retrieved 
from https://www.ft.com/content/1a61825a-8bb7-11e0-a725-00144feab49a

Wood, C. (Guest), Balchunas, E. (Host),  & Weber, J. (Host). (2019, July  11). Disrup-
tion as an investment thesis. Trillions [Audio Podcast]. Retrieved from https://pod 
casts.apple.com/https://www.bloomberg.com/news/articles/2019-07-11/disruption- 
as-an-investment-thesis

Zaghini, A. (2019). The CSPP at work: Yield heterogeneity and the portfolio rebalanc-
ing channel. Journal of Corporate Finance, 56, 282–297. https://doi.org/10.1016/j.
jcorpfin.2018.12.004

Zaloom, C. (2003). Ambiguous numbers: Trading technologies and interpretation in 
financial markets. American Ethnologist, 30(2), 258–272. https://doi.org/10.1525/
ae.2003.30.2.258

Zaloom, C. (2006). Out of the pits: Traders and technology from Chicago to London. Chi-
cago: University of Chicago Press.

Zuckerman, E. W. (2012). Market efficiency: A  sociological perspective. In K. Knorr- 
Cetina & A. Preda (Eds.), The Oxford handbook of the sociology of finance (pp. 223–
249). Oxford: Oxford University Press. https://doi.org/10.1093/oxfordhb/9780199590 
162.013.0013




