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Non-technical summary

Research Question

The custodian services industry plays a prominent role in the financial system. It is re-

sponsible for the safekeeping of financial assets of its clients and comprises depository and

custodian banks as well as Central Securities Depositories (CSDs). Due to the fact that

the safe-keeping of financial instruments listed in a foreign country is typically delegated

to a chain of sub-custodians, the resulting custody structures are often very complex and

opaque. In this paper we examine the risks inherent in such sub-custody chains.

Contribution

With this analysis, we contribute to the very scant literature on the custodian industry.

To our knowledge, this is the first study which, using a unique data set from a survey of

German depository banks, empirically assesses the sub-custodian structures used in the

safekeeping of foreign financial assets.

Results

We find that sub-custodian chains are often relatively long (comprising up to five sub-

custodians) and frequently reach across several countries. Both increases the inherent risks

in asset custody services. Better informed banks typically have shorter sub-custodian

chains, which we interpret as evidence of agency problems in the custodian industry.

Further, better capitalised banks have longer but less risky sub-custodian chains in terms

of country risk. In addition, their chains cross borders less frequently. Moreover, foreign

custodians also use shorter chains. CSDs as first sub-custodians appear to reduce the

country risk in sub-custodian structures, highlighting the beneficial role they can play in

the delegation of safe-keeping duties.



Nichttechnische Zusammenfassung

Fragestellung

Depotbanken, Custodians und Zentralverwahrerer (CSDs) übernehmen die Verwahrung

von Finanzinstrumenten für ihre Kunden. Bei der Verwahrung von im Ausland emittierten

Wertpapieren werden meist mehrere Unterverwahrer eingeschaltet, wodurch sogenannte

Verwahrketten entstehen. Die sich hieraus ergebenden Strukturen sind häufig komplex und

opak. In dem vorliegenden Papier untersuchen wir Risiken aufgrund dieser Verwahrketten.

Beitrag

Bislang beschäftigen sich nur sehr wenige wissenschaftliche Arbeiten mit den Risiken und

Marktstrukturen in der Wertpapierverwahrung. Unser Papier enthält, soweit ersichtlich,

die erste empirische Analyse der Verwahrstrukturen. Sie basiert auf Daten, die im Rahmen

einer aufsichtlichen Umfrage bei deutschen Depotbanken erhoben wurden.

Ergebnisse

Die eingesetzten Verwahrketten sind häufig sehr lang (bis zu fünf Unterverwahrer), auch

sind oft Unterverwahrer mit Sitz in verschiedenen Ländern involviert. Beides erhöht ge-

nerell die Risiken der Verwahrketten. Besser informierte Depotbanken setzen generell

kürzere Verwahrketten ein, was u. E. als Hinweis auf Agency-Probleme gewertet werden

kann. Besser kapitalisierte Banken haben zwar generell längere Verwahrketten, jedoch

mit geringeren Länderrisiken. Auch durchqueren ihre Ketten seltener verschiedene Juris-

diktionen. Ausländische Depotbanken benutzen ebenfalls meist kürzere Ketten. Werden

CSDs als erste Unterverwahrer eingeschaltet, reduzieren sich ebenfalls die Länderrisiken,

was die positive Rolle, die diese Akteure spielen können, unterstreicht.
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1 Introduction

This paper assesses the asset custody industry with a focus on risks in sub-custodians
chains and the role of centralized securities depositories (CSDs) in these chains. Asset
custody services consist in holding and administrating financial assets on behalf of cus-
tomers. Custodian banks who offer these services typically delegate the safe-keeping of
foreign securities to other banks acting as sub-custodians located in the countries where
the securities have been issued and where they are traded.1 CSDs play a central role in
these chains as they frequently act as sub-custodians and provide a range of additional
services for custodians.
The asset custody industry has experienced a dramatic growth in recent years due to a
rising investor appetite for cross-border investments.2 However, the delegation of safe-
keeping to foreign sub-custodians can result in opaque structures involving chains of sev-
eral sub-custodians in different countries. In the case of a sub-custodian defaulting or
in cases of fraud, investors stand to lose their investment when local securities laws do
not provide adequate protection (Micheler (2014)). This risk is further enhanced when
various national securities laws applicable to the different levels in a security chain are
not compatible Thevenoz (2007). As a consequence, long custody chains that transcend
several jurisdictions are inherently more risky than shorter chains.3 Examples where such
custody risks have led to losses by investors are so far rather rare but can be material.
The most prominent example is the Madoff case, where investors in investment funds,
including European feeder funds, faced losses of assets allegedly held in custody at one of
Madoff’s entities. Following the Maddoff arrest, 17 Luxembourg based investment had to
suspend redemptions leading to a dozen lawsuits against custodians overseeing the funds.
UBS and HSBC have been at the centre of these lawsuits and both banks have settled
a number of cases.4 In terms of losses to investors, UCITS funds had an exposure of
EUR1.7 billion to Madoff.5 Moreover, the custodian banks have paid some of the affected
investment funds more than USD 138 million in settlements.6

Before the financial crisis, the lack of incentives for custodians to act in the interests of
investors may have given rise to riskier and more opaque sub-custodian structures. Cur-
rie (2010) reports that some custodian banks did not establish a proper sub-custodian

1According to globalcustody.net assets under custody are heavily concentrated among the top 10
custodian banks. The majority of these custodian banks are on the list of global systemically important
banks. At the end of 2013, the top 10 custodian banks managed more than USD110 trillion of assets
either directly or as sub-custodians.

2See for example http://www.forbes.com/sites/greatspeculations/2014/08/29/

global-custody-banks-continue-to-see-strong-growth-in-asset-base-over-q2/
3For further information, see ”Explanatory Notes to the Preliminary Draft UNIDROIT Convention

on Harmonised Substantive Rules regarding Securities Held with an Intermediary Examples” in Uniform
Law Review 2005-1/2, 36 - 114.

4According to globalcustodynet, UBS and HSBC were among the 10 largest custodian banks worldwide
at the end of 2013.

5See official statement by Luxembourgish supervisory authority under http://www.cssf.lu/

fileadmin/files/Publications/Communiques/Communiques_2009/press_release_madoff3.pdf.
6More specifically, HSBC and UBS have paid the Thema Fund, Kalix Fund Ltd. and Lux Alpha USD

62.5, USD 35.5 and USD 40 million respectively. However, the original amounts the investment funds
sued for were well above these figures. Lux Alpha and the Thema fund were both UCITS. The amount
repaid to Lux Alpha refers to the settlement with Oddo Cie.
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risk monitoring system. Instead they relied heavily on input from industry surveys and
had limited ability to gain key information on the safe-keeping of assets by their sub-
custodians. Especially for the smaller, low-volume markets within their networks, some
custodian banks did not conduct regular on-site due diligence.
In order to address these shortcomings and to enhance investor protection, a set of reg-
ulatory reforms have been put in place in Europe. In July 2014, an amendment to the
UCITS directive has been adopted, which will be transposed by member states into their
national laws by 18 March 2016.7 The new regulation will tighten the rules on the duties
of custodians.8 More specifically, custodians will be liable to return any financial instru-
ments lost in custody, regardless of whether the loss has been due to the custodian’s fault
or negligence (so-called ”strict liability”).9

We analyse the structure of sub-custodian chains using a unique data set from a survey,
which was conducted by the Deutsche Bundesbank in July 2011. In this survey, German
custodian banks were asked to report detailed quantitative and qualitative data with re-
gard to all securities belonging to German UCITS funds that were held in safe custody
abroad. The main question which we address with our analysis is whether there is evidence
for moral hazard in sub-custodian structures. We approach this question by analysing
the length and risk of sub-custodian chains relating these variables to the information
custodian banks had on their sub-custodian chains and presence of a CSD in the chain.
Our hypothesis is that not all custodians adequately managed and monitored the risks
in their sub-custodian chains given that they were not liable for any losses. We identify
custodians that insufficiently monitored via their ability to provide adequate information
during the survey. However, some custodians delegated the safe-keeping directly to CSDs,
which may have taken over the monitoring of the sub-custodian chains. As result, the
presence of a CSD as a first sub-custodian could potentially mitigate risks due to inade-
quate monitoring by the custodian.
Our contribution to the literature on the securities custody industry is twofold. First,
we provide a number of stylised facts on the sub-custodian structure of custodian banks
for German UCITS funds. To our knowledge, very little is known to date about this
industry. Second, we provide an empirical analysis of the sub-custodian structure. Our
findings suggest that custodians delegate the safe-keeping of assets via chains of up to
five sub-custodians. While most custodians typically delegate the safe-keeping of assets
to one sub-custodian per country, a few custodians rely on numerous sub-custodians in a
single country. Also, the custodian banks in our sample differ with respect to the number
of countries they are linked to via sub-custodians. While a few large custodians have sub-
custodians in over 100 countries, some smaller and less specialised custodians maintain
very few links to other countries.

7UCITS refers to Undertakings for Collective Investments in Transferable Securities. See http://ec.

europa.eu/internal_market/investment/ucits-directive/index_en.htm for more information. At
the end of 2013, net assets of UCITS amounted to around EUR 6.9 trillion.

8See Directive 2014/91/EU under http://ec.europa.eu/finance/investment/ucits-directive/

index_en.htm
9In October 2014, IOSCO published ”Principles regarding the Custody of Collective Investment

Schemes’ Assets” with the aim of outlining principles to assess the quality of asset custody. In the
US, the Securities and Exchange Commission similarly implemented a number of reforms targeted at the
supervisory failures that made the Madoff incident possible, including measures to protect investors. See
https://www.sec.gov/spotlight/secpostmadoffreforms.htm for further information.
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More importantly, our empirical analysis highlights the fact that better informed banks
typically have shorter sub-custodian chains, but provide safe-keeping of assets in riskier
countries. Better capitalised banks have longer, but less risky sub-custodian chains in
terms of country risk. Moreover, foreign custodians, which typically benefit from greater
economies of scale and scope, also use shorter and less risky sub-custodian chains. Sub-
custodian chains where the first sub-custodian is a CSD are not significantly shorter. By
contrast, CSDs as first sub-custodian appear to reduce the country risk in sub-custodian
structures, highlighting the beneficial role they can play in the delegation of safe-keeping
duties. When we analyse the choice of a CSD as first sub-custodian, we find that better
capitalised, foreign and large custodian banks are less likely to rely on a CSD as first
sub-custodian. These findings suggest that more specialised custodian banks with greater
economies of scale and scope can avoid relying on CSDs, given that they can internalise
many of the benefits attributed to CSDs.
To our knowledge this is the first study which empirically assesses the sub-custodian
structure in the custody services industry. The existing literature on the custodian in-
dustry is very scant. It has so far focused on competitive issues between central securities
depositories (CSDs) and custodians (Kauko (2007), Tapking (2007) and Holthausen and
Tapking (2004)). Another strand in the literature examines the efficiency of the securi-
ties settlement industry and the potential to realize further scale economies (Schmiedel,
Malkamaki, and Tarkka (2006) and van Cayseele and Wuyts (2007)).
The next section briefly describes the survey among German custodian banks and pro-
vides some observations on the sub-custodian structure. Section 3 contains the empirical
section and presents the results. The final section concludes.

2 Data and Stylised Facts

2.1 The Survey

In June and July 2011, the Deutsche Bundesbank conducted a survey among custodian
banks active in Germany. The aim of this survey was to gather relevant data to assess
the possible impact of a more stringent liability regime on custodian banks for German
UCITS funds. UCITS funds play an important role in the European financial markets.
Net assets managed by European UCITS funds amounted to nearly EUR 7 trillion at the
end of 2013, while German UCITS funds had assets of around EUR 277 billion under
management.10 Under the current UCITS directive there is no uniform EU-wide liability
regime for fund custodians, in particular with regard to assets in sub-custody.
The issue of different national rules came to the fore in the context of both the bankruptcy
of Lehman Brothers International Europe and the Madoff fraud.
The European Commission advocated harmonizing the respective liability rules and im-
plemented a ”strict liability” regime in July 2012, which requires custodians to return
instruments lost in custody irrespective of negligence on its own part. This liability
regime was more stringent than the existing German law at the time.
The data was reported as of 31 December 2010. The questionnaire was sent to all 52

10See http://www.efama.org/statistics/ for data on the European market and http://www.

bundesbank.de/Navigation/EN/Statistics/statistics.html?nsc=truefortheGermanmarket.
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German custodian banks licensed under Section 21 of the German Investment Act. All 52
banks participated in the survey. During the survey period, two of the custodian banks
merged and thus reported consolidated data. As a result, 51 German banks reported
back. Of these 51 banks, only 31 banks administered German UCITS funds. Despite
repeated inquiries by the Deutsche Bundesbank, one of these banks was unable to report
reliable data. This bank was therefore removed from the sample. Of the final 30 reporting
custodian banks, 22 were German banks.
The custodian banks were asked to report detailed quantitative and qualitative data as
regards all securities belonging to German UCITS funds that were held in safe custody in
a foreign country. The specific questions were designed to obtain information on the exact
properties of the various custody chains in place for each country. Further, banks were
asked to provide the names of all sub-custodians in each custody chain and the market
values of the securities in custody in each step of the custody chain.11

During the survey, including a pre-test in May 2011, it became clear that German cus-
todian banks had limited information available on their various sub-custodian chains.
Rather than having the data readily available, most of the data had to be gathered
from its direct sub-custodians (in particular, global custodians and Clearstream Banking,
which acted as a direct sub-custodian for 14 of the 30 German custodian banks). In sev-
eral instances, the data reported initially was of poor quality and had to be corrected and
amended by the respective custodian banks. We used this information to assign a dummy
equal to 1 for custodian banks that faced restrictions during the survey. Following these
corrections, we now consider the data to be of high quality, in particular as regards the
values of, and the sub-custodians involved in, the various custody chains.

2.2 Data Description

Table 1 provides summary statistics for the variables in the dataset, while Tables A 1 and
A 2 contain a description of the variables and the correlation matrix.
As a starting point, the overall number of sub-custodian chains reported by the 30 cus-
todian banks was 1169, which presents the cross-section of our dataset. At the custodian
bank level, the average amount of assets under custody across the 30 custodians banks
was EUR 4,502 million and the maximum value equals to EUR 37,774 million. These
figures indicate the importance for custodians banks in case they have to assume liability
for securities lost.
The overall number of countries with which each custodian banks maintained sub-custodian
links varies widely with one bank having links to 101 countries at one end and a bank
having only links to 2 countries at the other end. Overall, the number of countries with
which custodian banks active in Germany maintained sub-custodian links for the custody
services of UCITS was 103.
With regard to the individual sub-custodian chains, the number of sub-custodians per
chain ranges between 1 and 5 with an average of 2.71. The number of sub-custodian
chains maintained by a custodian with each country varies widely with the majority
maintaining only 1 link per country (624 out of 1065 not shown) and 5 banks maintaining
between 13 to 44 chains all to Luxembourg. The very large number of individual links to
Luxembourg is due to funds of funds, which invested in funds in Luxembourg. As these

11A translation of the questionnaire can be obtained from the authors upon request.
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Luxembourgish funds at the time relied on fund transfer agents rather than custodian
banks the number of links to Luxembourg was relatively large.
We create a dummy indicating banks, which were well informed about the structure of
their sub-custodian chains. This dummy is based on the interaction of the Bundesbank
staff with the custodian banks during the survey. As mentioned in the previous sub-section
a number of custodians experienced significant difficulties to provide the requested infor-
mation during the survey. While a dummy on the basis of the survey is subjective, a
number of measurable facts determined the classification as informed banks including
knowledge of sub-custodian chains and the availability of data. Moreover, the evidence
in the subsequent empirical analysis supports the view that the simple differentiation in
informed and less informed banks significantly contributes in explaining the structure of
sub-custodian chains. The dummy shown in Table 1 indicates that 64 percent of all sub-
custodian chains were with informed custodian banks.
As we also test the effect of central securities depositories (CSD) on the structure of the
sub-custodian chain, we included a dummy equal to 1 if the first sub-custodian was a CSD.
We defined CSDs as institutions that operate securities settlement systems and, generally,
are situated at the top of a custody chain. In 39 percent of all chains a CSD was the first
sub-custodian. In addition, we also show the number of CSDs in sub-custodian chains in
Table 1 highlighting the importance of CSDs in sub-custodian chains.
As a further variable to describe the complexity/risk of sub-custodian chains, we use the
number of countries within any given chain. We include this variable as we consider a
chain to become more complex when the different sub-custodian chains cross several bor-
ders. The summary statistics below reveal that the average number of times a chains
reaches across borders is around two but reaches up to four which is considerable given
that the maximum length of sub-custodian chains is five.
To shed further light on the risk within a chain, we include the numeric rating score of
the country of location of the final sub-custodian chain. The idea behind this variable is
that the riskier the country of the final sub-custodian, the more a custodian bank should
aim to manage the assets at arms length keeping the chain short. The mean value for the
rating score of 3.29 approximately corresponds to Moody’s Aa2.12 The long-term foreign
currency debt rating for the sovereign serves as a natural proxy for the credit risk of the
respective country.13 The sovereign risk could represent a first order consideration in the
setup of a sub-custodian chain i.e. a custodian may choose a specific custodian structure
conditional on the risk of the country. Custodians may, for example, choose to delegate
the safe-keeping at arms length or aim to have shorter custody chains.
Our dataset also covers several foreign custodians active in Germany. For these custodi-
ans we created a dummy equal to 1 to test for any systematic differences. Out of the 30
banks that reported back to the Bundesbank eight banks are foreign banks. Moreover,
we add the banks’ core capital ratio as a proxy for banks’ risk preferences.
We also include two proxies for the geographic and economic distance between the location
of the custodian i.e. Germany and the country of the final sub-custodian. The motivation
for these two variables is derived from trade gravity models.14 The basic idea behind
trade gravity models is related to Newtonian physics stating that trade volumes - in our

12A rating score of 1 corresponds to Aaa while 10 is assigned to a Baa3 rating.
13We use the long-term foreign debt ratings provided by Moody’s at the end of 2010.
14This methodology dates back to Tinbergen (1962) and Pöyhönen (1963).
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case asset custody services - between two countries depend positively on economic mass
and negatively on distance and transportation costs. The geographic distance between
two countries proxies information costs while economic distance measures the relative
size of the economies. We hypothesize that custodians should minimize information costs
by maintaining shorter sub-custodian chains with countries that are geographically more
distant.
The geographic distance is given in kilometers between Berlin and the capital of the coun-
try where the final sub-custodian is located.15 In contrast, more developed economies are
likely to also have more developed financial systems reducing information asymmetries.
While a more developed financial system may facilitate shorter sub-custodian chains it
may also well be the case that given the ease to obtain information in more developed
financial systems, custodian banks may care less about the length than the costs attached
to sub-custody services. We are thus agnostic with regard the specific statistical rela-
tionship. To measure the economic distance, we use GDP per capita in thousands of US
dollar.
Finally, we also explore the strength of Legal Rights Index provided by the World Bank,
which aims to measure the degree of bankruptcy and collateral laws.16 The underly-
ing hypothesis for the index is that custodians should seek to minimize the length of
sub-custodian chains to countries with weaker legal rights.

Table 1: Summary Statistics for Survey Data on Sub-Custodian Structures

Variable Obs Mean Std. Dev. Min Max

At Sub-custodian Chain Level
No. Custodians 1065 2.71 0.87 1 5
No. Chains per Cs 1170 4.25 8.65 1 44
Informed 1169 0.64 0.48 0 1
CSD First 1168 0.39 0.49 0 1
Foreign 1170 0.37 0.48 0 1
Assets in Custody 1090 124 619 0.01 9,539
No. of CSD 1169 1.38 0.91 0.00 4.00
No. Countries in Chain 1169 1.97 0.82 1.00 4.00
Rating Score 1154 3.29 3.53 1.00 19.00
Geo. Distance 1168 3,065 3,915 280 18,387
Eco. Distance 1164 46 29 0.38 104
Legal Rights 1154 6.40 2 1.00 10

At Bank Level
Capital Ratio 30 0.129 0.059 0.031 0.317
No. of Countries 30 26.70 16.82 2.00 101.00
Assets in Custody 30 4,502 8,021 54 37,774

Notes: The descriptive statistics are based on a survey conducted at the
Deutsche Bundesbank. The data was reported as of 31 December 2010. 31
banks administered German UCITS funds. Assets in custody in EUR million.

3 Empirical Analysis

The summary statistics have highlighted a number of stylised facts about the sub-custodian
structure, which require a more detailed analysis.

15The source of the geographic distance is Centre D’Etudes Prospectives et d’Information Interna-
tionales (CEPII). Please see Mayer and Zignago (2011) for further information. The data on GDP per
capita comes from the IMF World Economic Outlook.

16For further information see http://data.worldbank.org/indicator/IC.LGL.CRED.XQ/countries.
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In this section, we analyse three of these facts given their potential to aggravate the lack
of transparency and thus the risk for the custodian bank. First, we examine the length
of sub-custodian chains. This is relevant given that longer chains increase the opaqueness
of safe-keeping duties and also the risk that assets are lost. Second and closely related
to this, we also relate the number of countries in a sub-custodian chain. Similar to the
length of a chain, delegating the safe-keeping across several borders potentially increases
risks along several dimensions including legal and political risk. Third, in addition to the
number countries in the chain, we also empirically model the credit risk based on country
ratings, which provides a more risk-based perspective on the structure of sub-custodian
chains.
In addition, given the prominent role of CSDs in sub-custodian chains (see Table 1), we
also study the decision to delegate the safe-keeping duties to a central securities depos-
itory in the first place rather than a custodian bank. Given the significant scale effects
(Schmiedel et al. (2006) and van Cayseele and Wuyts (2007)) and the potential com-
petitive price setting of CSDs for cross-border activities suggested by Holthausen and
Tapking (2004), we postulate that larger banks are less likely to rely on CSDs in their
sub-custodian chains.

3.1 Length of Sub-custodian Chains

The length of a sub-custodian chain should be chosen by a custodian bank based on cost
and risk considerations. However, the survey clearly revealed that risk aspects did not
necessarily figure prominently in the choice of sub-custodians.
In equation (1), we thus condition the length of sub-custodian chains on the custodian’s
capital ratio as a proxy of a bank’s potential risk aversion, the number of links to any
particular country as a proxy for diversification as well as economies of scope and scale.17

In addition, we also include a dummy for custodians that appeared to relatively well
informed about their sub-custodian structure, a dummy for foreign custodians active in
Germany and a dummy if the first sub-custodian was a CSD. We include a dummy for
foreign custodians as they are typically very large and may benefit from scale and scope
effects, translating into more efficient sub-custodian structures. Similarly, a CSDs as
the first sub-custodian may be better equipped to establish more efficient sub-custodian
structures.
Our regression model has the following form:

#SubCustodiansi,c = α0 + α1CapitalRatioi + α2Foreigni

+α3Informedi + α4CSD1i,c + α5No.Linksi,c + ui,c
(1)

where the dependent variable #SubCustodiansi,c is the number of sub-custodians in
a chain of bank i in country c.
Given that the dependent variable is an ordinal variable varying between 1 and 5, as
shown in Table 1, we use an ordered probit model to test which variables determine the

17Under principle 7 of International Organization of Securities Commissions (2014), collectives invest-
ment schemes are recommended to also assess the financial capacity to safekeep assets. To the extent
that this already takes place, the custodian banks in our sample could already have been selected as
custodian on the basis of their capital ratio.
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observed outcome.18 We report the results in Table 2.
Column 1 contains the baseline specification shown in equation (1). As regards the cap-
ital ratio, we find that ceteris paribus banks with higher capital ratios have longer sub-
custodian chains. Foreign banks clearly have significantly shorter sub-custodian chains.
This is in line with expectations, given that the foreign custodians are typically very
large international banks which can exploit economies of scale and scope. The number of
chains to any specific country is negative and statistically significant, possibly indicating
that there is some diversification element present when banks rely on several different
sub-custodian chains to delegate the safe-keeping of assets. Interestingly, the dummy
for banks that are better informed about their sub-custodians also reveals statistically
significant shorter sub-custodian chains.19 With respect to the role of CSDs as the first
sub-custodian, we hypothesised that this could reduce the length of chains, given that
their size and specialisation can provide them with an edge in the delegating of safe-
keeping to other sub-custodians. However, our results are not supportive of this view.
Instead, we find a positive, though statistically insignificant coefficient for this variable.
In terms of economic significance, the results are also meaningful. The probability to ob-
serve a chain with a length of 3 sub-custodians when the explanatory variables take their
mean value is 44 percent. With regard to the individual explanatory variables, a one unit
change in Informed and Foreign reduces the probability of observing a chain length of 3 by
6 and 7 percent respectively. With regard to the capital ratio, the economic significance
is less relevant increasing the probability of a length of 3 by less that 1 percent.20

In the subsequent columns 2 to 5, we further explore the length of the chains by con-
sidering the role of geographic and economic distance between Germany and the country
of the final sub-custodian as well as the World Bank’s Legal Rights Index and the Rat-
ing.21 The inclusion of these variables, individually or jointly, does not materially change
the results with the exception of the variable ”No. of Links” which is insignificant when
economic distance is included. When these four control variables are jointly included in
the empirical specification only economic distance remains statistically significant. The
negative coefficient between economic distance and the length of the sub-custodian chains
suggests that custodian banks have shorter sub-custodian chains to countries with higher
per capita GDP possibly reflecting that fewer sub-custodians are needed to delegate the
safe-keeping of securities to countries with more developed financial systems.
Turning to the rating score of the country of location of the final sub-custodian, as shown
in column 5, the rating score is statistically significant suggesting that country risk is pos-
itively correlated with longer chains. However, when the rating score is included jointly

18We also considered a range of alternative estimators including Poisson, negative binomial and OLS
on standardised values of the dependent variable. The results are very similar to those shown in Table
2 in terms of sign and statistical significance of the coefficients. Given that our dependent variable
is characterised by under- rather than over-dispersion neither the Poisson nor the negative binomial
estimator are fully suitable. Moreover, the Akaike information further confirmed a better fit of the data
using the ordered probit estimator.

19A simple t-test on the equality of the mean for the length of a sub-custodian chains for informed
and uninformed custodians further confirmed that informed banks had statistically significantly shorter
chains. The mean value is 2.65 and 2.85 for the informed and uninformed group respectively.

20A unit change in the capital ratio corresponding to this marginal effect is 1 percentage point.
21We also included lagged values of the Legal Rights Index as well as in logarithms but none turned

out to be significant.
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with other control variables the rating turns insignificant possibly due to the correlation
with GDP per capita.

To check the robustness of the findings, we exclude observations which may bias the

Table 2: Ordered Probit: Length of Sub-custodian Chains

(1) (2) (3) (4) (5) (6) (7) (8)
Baseline Geo.Distance Eco. Distance Legal Rights Rating All excl. LX excl. Large

Capital Ratio 1.823*** 1.808*** 1.526*** 1.799*** 1.533*** 1.455*** 1.620*** -0.718
[0.530] [0.531] [0.554] [0.536] [0.541] [0.561] [0.561] [0.611]

Foreign Banks -0.554*** -0.577*** -0.608*** -0.563*** -0.596*** -0.637*** -0.649*** -0.905***
[0.086] [0.087] [0.087] [0.087] [0.087] [0.089] [0.091] [0.097]

No. of Links -0.021** -0.017* -0.000 -0.020** -0.018** 0.001 0.031* -0.006
[0.009] [0.009] [0.012] [0.009] [0.009] [0.012] [0.019] [0.011]

Informed -0.448*** -0.456*** -0.480*** -0.446*** -0.481*** -0.489*** -0.446*** -0.736***
[0.077] [0.077] [0.077] [0.077] [0.077] [0.078] [0.080] [0.085]

CSD First 0.040 0.041 0.059 0.037 0.054 0.056 0.041 0.056
[0.089] [0.089] [0.088] [0.089] [0.089] [0.089] [0.094] [0.086]

Geo. Distance 0.000** 0.000 0.000* 0.000
[0.000] [0.000] [0.000] [0.000]

Eco. Distance -0.006*** -0.005*** -0.002 -0.004**
[0.002] [0.002] [0.002] [0.002]

Legal Rights 0.011 0.007
[0.015] [0.016]

Rating Score 0.020** 0.000
[0.009] [0.012]

No. of Obs. 1,065 1,065 1,061 1,051 1,050 1,038 943 953

Pseudo R2 0.027 0.029 0.033 0.028 0.030 0.035 0.034 0.056

Notes: The regression analysis is based on data from a survey conducted by the Deutsche Bundesbank. The data
was reported as of 31 December 2010. 31 banks administered German UCITS funds. Constants are included, but
not reported. Robust standard errors in brackets. ***, **, * indicates significance at 1, 5 and 10 percent levels.

results. In column 6, we exclude observations on sub-custodian chains where the final
sub-custodian is located in Luxembourg. We do this because the sub-custodian struc-
ture to Luxembourg differs significantly from those of other countries, in particular with
regard to the number of chains. To note, four custodian banks maintain more than ten
different chains each with sub-custodians to Luxembourg. The mean of the variable ”No.
of Links” excluding Luxembourg is equal to 1.8 compared with 4.2 when Luxembourg is
included (see also Table 1.)
In column 7, we also exclude all sub-custodian chains for the largest custodian bank. This
custodian accounted for nearly 10 percent of all sub-custodian chains in our sample and
may thus have a material effect on our results. Indeed, when we drop these observations
from our sample the capitalisation turns insignificant, while the dummies for informed
and foreign banks remain robust
To further assess potential differences across subsets of countries, we estimate equation (1)
for the G20, EU and euro area countries and the respective non-members in these subsets.
We report the results in Table A 3 in the appendix. While the results for foreign and
informed banks are largely similar across the subsets, there are two noteworthy differences
for the capital ratio and the role of CSDs. With regard to the capital ratio, a positive
correlation is found for the sample coming outside the G20, EU and euro area countries.
This is surprising given that one would expect to see that better capitalised banks, i.e.
more risk-averse banks, should be associated with shorter sub-custodian chains to these
countries. As to CSDs, they appear to have opposite effects on sub-custodian chains in
EU and non-EU countries. Whereas to the former chains are shorter, they are longer for
the latter when a CSD is the first sub-custodian.
In addition, we also run a series of regressions to control for reverse causality and using
an instrumental variable approach to assess a potential omitted variable bias. As regards
the former we used lagged values for the capital ratio in Q2 2010 and Q42009. The results
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which are not shown in the paper largely confirm the findings in Table 2.22 To address
concern related to omitted variables, we use two-step least squares IV estimation.23 More
importantly, we use the bank profitability, the lagged capital ratio, CSDFIRST and the
legal rights index. Our findings, which are not shown for the brevity, confirm the statisti-
cal significance for the capital ratio and the dummies for informed and foreign custodian
banks.

3.2 Number of Countries in Sub-custodian Chains

The empirical analysis in the previous subsection has provided some underpinnings for the
view that the sub-custodian structure may not have been optimally chosen by custodian
banks. To further examine the sub-custodian structure, we analyse in this subsection the
number of countries in each sub-custodian chain.
From the viewpoint of the custodian bank a larger number of countries may imply higher
legal and political risk and thus fewer countries may be preferable.24 However, Table 1
highlights that, in fact, sub-custodian chains frequently cross more than one border and,
in some cases, up to four countries. In order to analyze this issue, we use the empirical
framework in equation (1) replacing the dependent variable by the number of countries
in any given sub-custodian chain. We report the results in Table 3.
We observe a number of robust results across the eight specifications. First, the capi-
tal ratio is negatively correlated with the number of countries in sub-custodian chains.
This may be an indication that better capitalised banks are more risk-averse and thus
minimise the legal and political risk when crossing additional borders. Second, regard-
ing foreign banks, the evidence is less obvious. While the coefficient is positive across
all specifications, the statistical significance is weak. The positive sign is an indication
that very large and internationally active custodian banks are less averse to country risk
possibly due other risk-mitigating factors. Third, the number of links maintained with
any specific country is negatively related with the number of counties, possibly showing
that the custodian banks also minimise the country risk when diversifying across several
final sub-custodians. However, this effect is not robust to the inclusion of our economic
distance measure.
Interestingly, better informed banks and a CSD as the first sub-custodian are associated
with more countries in the sub-custodian chain. This highlights the finding that the de-
cision to cross more borders may be motivated by more complex decisions than we can
model here. The economic distance is also negatively correlated with the number of coun-
tries. In line with the result in Table 2 this may indicate that shorter sub-custodian chains
and fewer countries are needed to delegate the safe-keeping to a country with higher per
capita GDP and, potentially, more developed financial systems.
Moreover, we also include the country rating of the final sub-custodian as well as the
average country rating as an explanatory variable. With regard to the former, we do not
find any relation with the number countries in the sub-custodian chain, while a higher
average rating is negatively related to the number of countries. This may indicate that

22Results can be obtained from the authors upon request.
23We use the standardised value of the length of the sub-custodian chain.
24This is in line with International Organization of Securities Commissions (2014) which highlights

country risk as key risk around the custody of client assets.
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custodian banks partially offset the riskiness of sub-custodian chains by relying on shorter
chains. This interpretation is further underpinned by the results in column 7, where we
interact the average country rating with the dummy for informed banks. Apparently,
better informed banks choose longer chains across borders when faced with, on average,
riskier countries possibly as a way to mitigate these risks.

While the length of the chain is a potential candidate to assess the riskiness of a sub-

Table 3: Ordered Probit: Number of Countries in Sub-custodian Chains

(1) (2) (3) (4) (5) (6) (7)
Baseline Geo. Eco. Both Country Rating Av. Av. Rating*

Distance Distance Sub-Custodian Rating Informed

Capital Ratio -6.970*** -6.924*** -7.485*** -7.493*** -7.755*** -7.304*** -7.247***
[0.670] [0.672] [0.698] [0.697] [0.698] [0.713] [0.722]

Foreign Banks 0.152* 0.166* 0.116 0.132 0.104 0.069 0.038
[0.089] [0.090] [0.091] [0.091] [0.091] [0.092] [0.094]

No. of Links -0.015*** -0.017*** -0.002 -0.002 -0.004 0.008 0.004
[0.004] [0.004] [0.005] [0.005] [0.005] [0.005] [0.005]

Informed 0.400*** 0.402*** 0.383*** 0.385*** 0.367*** 0.426*** 0.145
[0.083] [0.083] [0.084] [0.084] [0.084] [0.085] [0.128]

CSD First 0.304*** 0.301*** 0.326*** 0.327*** 0.327*** 0.197** 0.187**
[0.076] [0.076] [0.076] [0.076] [0.077] [0.078] [0.079]

Geo. Distance -0.000* -0.000** -0.000** -0.000* 0.00
[0.000] [0.000] [0.000] [0.000] [0.000]

Eco. Distance -0.005*** -0.006*** -0.005*** -0.016*** -0.017***
[0.001] [0.001] [0.002] [0.002] [0.002]

Country Rating 0.012
Sub-Custodian [0.012]
Av. Rating -0.129*** -0.208***

[0.011] [0.033]
Av. Rating*Informed 0.092***

[0.033]
No. of Obs. 1,168 1,167 1,163 1,163 1,149 1,163 1,163

Pseudo R2 0.09 0.09 0.09 0.09 0.10 0.15 0.15

Notes: The regression anlysis is based on a survey conducted at the Deutsche Bundesbank. The data
was reported as of 31 December 2010. 31 banks administered German UCITS funds. Constant variable is
included, but not reported. Robust standard errors in brackets. ***, **, * indicates significance at 1, 5 and
10 percent levels.

custodian chain, more direct measures of riskiness are clearly desirable. As a step in this
direction, we use three different country rating scores as the dependent variable using the
specification in equation (1). We use the average rating score across the countries in each
sub-custodian chain, the total sum and the rating score of the country in which the final
sub-custodian is located. We report the results in Table 4 below.
In contrast to the previous result for the number of countries in the sub-custodian chain,
we obtain a positive relation between the custodian banks’ capital ratio and the country
rating score in column 1 to 3. This suggests that banks’ capitalisation is positively cor-
related when delegating the safe-keeping to sub-custodians in riskier countries. This may
also indicate that better capitalised banks can offer a wider range of UCITS products,
including investments in riskier countries. With regard to foreign banks, in column 1 we
find that they delegate the safe-keeping of assets to sub-custodian chains which have, on
average, less country risk.
As regards the number of links, we present the results including and excluding Luxem-
bourg in columns 1 to 3 and 4 to 6, respectively. The coefficient for all three risk scores
changes sign when we exclude sub-custodian chains to Luxembourg. This is likely to be
a simple statistical artefact of the large number of chains with and the low rating score
for Luxembourg.
Informed banks are associated with riskier overall rating scores and with final sub-custodians
in riskier countries. This may reflect a more specialised business strategy, where banks
with more sophisticated risk management systems also offer investments in riskier coun-
tries. Interestingly, having a CSD as the first sub-custodian is negatively correlated with
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Table 4: OLS: Dependent Variable Country Rating Score

(1) (2) (3) (4) (5) (6)
Incl. Luxembourg Excl. Luxembourg

Av.Score Total Score Final Sub. Score Av.Score Total Score Final Sub. Score

Capital Ratio 5.139*** -0.145 3.193** 5.456*** 0.966 4.180***
[1.952] [2.618] [1.481] [2.099] [2.775] [1.546]

Foreign Banks -0.889*** -0.29 0.189 -0.948*** -0.245 0.28
[0.311] [0.388] [0.205] [0.314] [0.384] [0.198]

No. of Links 0.062*** 0.125*** 0.073*** -0.308*** -0.324*** -0.181***
[0.010] [0.015] [0.008] [0.039] [0.074] [0.050]

Informed -0.093 1.193*** 0.367** -0.261 1.097*** 0.293*
[0.261] [0.328] [0.181] [0.270] [0.330] [0.176]

CSD First -1.335*** -1.060*** -0.543*** -1.155*** -0.648** -0.28
[0.223] [0.306] [0.176] [0.227] [0.324] [0.186]

Geo. Distance 0.000** 0.000** 0.000 0.000 0.000 0.000
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Eco. Distance -0.083*** -0.140*** -0.083*** -0.137*** -0.227*** -0.137***
[0.005] [0.007] [0.004] [0.008] [0.011] [0.005]

Constant 7.254*** 11.886*** 6.253*** 9.756*** 15.282*** 8.289***
[0.533] [0.631] [0.348] [0.619] [0.701] [0.364]

No. of Obs. 1,163 1,163 1,149 998 998 984

R2 0.328 0.371 0.403 0.402 0.438 0.5

Notes: The regression anlysis is based on a survey conducted at the Deutsche Bundesbank. The
date was reported as of 31 December 2010. 31 banks administered German UCITS funds. Robust
standard errors in brackets. ***, **, * indicates significance at 1, 5 and 10 percent level.

all three rating scores. This could be due to custodians relying less on CSDs when they
provide safe-keeping assets for UCITS that invest in riskier countries. As to the alternative
view that CSDs, owing to their larger scale, are better equipped to provide safe-keeping
services leading to shorter chains, has already been refuted by our results in Table 2.

All in all, the empirical analysis in this section highlights a number of relevant statis-
tical correlations in our dataset. The most prominent results are that better capitalised
banks have longer sub-custodian chains but cross borders less frequently and are also less
risky in terms of country risk. This may be due to the potentially wider range of invest-
ments offered via their UCITS funds. Foreign banks are associated with shorter and less
risky sub-custodian chains. Similarly, better informed custodian banks also have shorter
sub-custodian chains, but provide safe-keeping of assets in riskier countries. As regards
CSDs, while they are not correlated with the chain length, the evidence suggests that they
are negatively related to country risk and positively correlated with longer cross-border
chains.

3.3 Who chooses CSDs as first sub-custodian?

The evidence in the previous subsections highlighted that CSDs as a first sub-custodian in
a chain can materially affect the structure of the sub-custodian chain. In this subsection,
we thus examine the choice of a CSD as a first sub-custodian in greater detail.
Given the significant scale effects (Schmiedel et al. (2006) and van Cayseele and Wuyts
(2007)) and the potential competitive price setting of CSDs for cross-border activities
suggested by Holthausen and Tapking (2004), we postulate that larger banks are less
likely to rely on CSDs in their sub-custodian chains. Therefore, we include a proxy for
the size of the bank in order to capture potential scale and scope effects which may impact
the choice of a CSD. As a our measure of ”Size” we use the logarithm of total core equity
capital but other size proxies for size yield similar results.25

25As an alternative, we also used the total risk-weighted assets and the total amount of assets under
management for UCITS. Results were similar and can be obtained from the authors upon request.
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The evidence in Table 5 allows us to draw three main conclusions. Better capitalised,
larger and foreign banks are less likely to rely on CSDs as their first sub-custodian.
Moreover, the higher the rating of the country of the final sub-custodian is, the less
likely custodians were to delegate the safe-keeping of assets to a CSD as their first sub-
custodian. When we exclude the largest sub-custodian (column (7)) and all sub-custodians
located in Luxembourg (column (8)) the dummy variable ”Informed” becomes positive
and significant, implying that better informed banks rather rely on CSD s their first sub-
custodian. As for the variables ”Geo. Distance” and ”Eco. Distance”, the former is not
significant, while the latter is not robust across the eight specifications.
Overall, the empirical analysis suggests some important determinants for the choice of
CSDs in the custodian services business.

Table 5: Probit: CSD as first Sub-custodian

(1) (2) (3) (4) (5) (6) (7) (8)
Baseline Geo.Distance Eco. Distance Both Rating Size excl. Large excl. LX

Capital Ratio -3.127*** -3.140*** -2.803*** -2.808*** -2.743*** -2.974*** -2.334*** -3.069***
[0.805] [0.805] [0.802] [0.801] [0.809] [0.783] [0.814] [0.840]

Foreign Banks -1.264*** -1.249*** -1.213*** -1.209*** -1.196*** -1.283*** -1.183*** -1.289***
[0.104] [0.104] [0.104] [0.104] [0.105] [0.109] [0.115] [0.116]

No. of Links 0.010* 0.008 -0.004 -0.004 0 -0.001 -0.003 0.083***
[0.005] [0.006] [0.007] [0.007] [0.007] [0.007] [0.007] [0.026]

Informed -0.036 -0.037 -0.014 -0.015 -0.004 0.137 0.187** 0.175*
[0.092] [0.092] [0.092] [0.092] [0.092] [0.094] [0.095] [0.099]

Geo. Distance 0.00 0.00 0.00 0.00 0.00 0.00
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Eco. Distance 0.006*** 0.006*** 0.002 0 0.001 0.006*
[0.002] [0.002] [0.002] [0.002] [0.002] [0.003]

Rating -0.055*** -0.053*** -0.049*** -0.033*
[0.016] [0.017] [0.017] [0.018]

Size -0.180*** -0.176*** -0.196***
[0.028] [0.028] [0.030]

Constant 0.542*** 0.591*** 0.232 0.265* 0.597*** 1.837*** 1.673*** 1.497***
[0.113] [0.116] [0.145] [0.154] [0.179] [0.267] [0.276] [0.313]

No. of Obs. 1,168 1,167 1,163 1,163 1,149 1,149 1,052 984

Pseudo R2 0.171 0.172 0.177 0.177 0.18 0.208 0.16 0.22

Notes: The regression analysis is based on a survey conducted at the Deutsche Bundesbank. The data was reported
as of 31 December 2010. 31 banks administered German UCITS funds. Robust standard errors in brackets. ***,
**, * indicates significance at 1, 5 and 10 percent levels.

4 Conclusion

In this paper, we use a unique data set from a survey, which was conducted at the
Deutsche Bundesbank in July 2011 to carve out a number of stylised facts about the
custodian services industry. More specifically, we examine the complexity and potential
risk embedded in sub-custodian chains as measured by their length in terms of the num-
ber of sub-custodians, the number of countries and risk measured by the rating score
of the countries in a sub-custodian chain. Given the potential importance of CSDs in
sub-custodian structures, we also assess the determinants of choosing a CSD as the first
sub-custodian.

As regards our specific results, we find that sub-custodian chains can be relatively
long, frequently reach across several countries and that, in many cases, a CSD is the first
sub-custodian. Moreover, our empirical analysis highlights that better informed banks
typically have shorter sub-custodian chains, which we interpret as evidence of agency
problems in the custodian industry. At the same time, better informed custodian banks
also seem to provide safe-keeping of assets in riskier countries. Further, better capitalised
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banks have longer but less risky sub-custodian chains in terms of country risk. In addition,
their chains cross borders less frequently. Moreover, foreign custodians, which typically
benefit from greater economies of scale and scope, also use shorter chains. However, sub-
custodian chains where the first sub-custodian is a CSD are not significantly shorter. In
contrast, CSDs as first sub-custodian appear to reduce the country risk in sub-custodian
structures, highlighting the beneficial role they can play in the delegation of safe-keeping
duties. When we analyse the choice of a CSD as first sub-custodian, we find that better
capitalised, foreign and large custodian banks are less likely to rely on a CSD as first
sub-custodian. These findings suggest that more specialised custodian banks with greater
economies of scale and scope can avoid relying on CSDs given that they can internalise
many of the benefits attributed to CSDs. With regard to capitalisation, we interpret the
negative relation with the CSD as a strategy to enhance the reputation of their custody
services.

All in all, the analysis in this paper can only be seen as a first step in the direction
of providing a better understanding of the custody services business. This industry has
so far received very limited attention. Given the intention to implement a strict liability
regime, it is likely that the industry will undergo a significant transformation. More
specifically, further research is needed to assess how, as a result of regulatory reforms,
the sub-custodian structure is changing to reduce the embedded risks in asset custody
services. For this purpose, a follow-up survey could be conducted to further assess how
the introduction of full liability of assets lost under custody has impacted the custodian
services industry. Future research should also assess a broader set of investment vehicles
and seek information on the investment vehicles order to provide a better understanding
of the underlying motivations for specific structures and a more comprehensive view on
the risks of this business activity.
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A Appendix

Table A 1: Variable Definition

Variable Definition Source

No. Custodians Number of sub-custodian in chain. BBK Survey
No. Chains per Cs Number of sub-custodian chains per bank to a single country. BBK Survey
Informed Dummy=1 if the bank is informed about its chain. BBK
CSD First Dummy=1 if a CSD is the first-sub-custodian in the chain. BBK Survey
No of CSD Number of CSDs in each chain. BBK Survey
No. Countries in Chain Number of different countries in each chain. BBK Survey
Capital Ratio Core Capital Ratio BBK
Foreign Dummy=1 if foreign custodian BBK Survey
No. of Countries Number of countries with sub-custodian link BBK Survey
Asset in Custody Assets under custody in million EUR BBK Survey

Geo. Distance
Distance in kilometers between Berlin and the capital
of the country where the final sub-custodian is located.

Center D’Etudes
Prospectives et d’information
internationales (CEPII)

Eco. Distance GDP per capita in USD 1,000 of the country where
the final sub-custodian is located.

IMF

Legal Rights
Indicator ranging from 1 to 12. Higher values reflect
stronger legal rights, end of 2010

World Bank

Rating Score
Numeric country rating scale, AAA=1 and BBB=9;
average across countries in chain

Moody’s Long Term Foreign
Debt Rating
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Table A 2: Correlation Matrix

No. No. Chains Informed CSD First No of CSDs Capital No. Countries Foreign Assets Rating
Custodians per Cs Ratio in Chain in Custody Score

No. Custodians 1.00
No. Chains per Cs -0.01 1.00
Informed -0.11 -0.33 1.00
CSD First 0.14 0.04 0.03 1.00
No of CSD 0.53 -0.04 0.05 0.64 1.00
Capital Ratio 0.01 -0.06 -0.08 -0.22 -0.18 1.00
No. Countries in Chain 0.60 0.03 0.07 0.19 0.56 -0.36 1.00
Foreign -0.22 0.02 -0.30 -0.45 -0.34 0.24 -0.20 1.00
Assets in Custody -0.08 -0.05 0.08 -0.06 -0.05 0.09 -0.04 0.07 1.00
Rating Score -0.02 -0.21 0.10 -0.16 -0.15 0.10 0.01 0.10 -0.09 1.00

Notes: The correlation analysis is based on a survey conducted at the Deutsche Bundesbank. The data was reported as of 31 December 2010. 31
banks administered German UCITS funds.
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Table A 3: Ordered Probit: Length of Sub-custodian Chains by Regional Subsets

(1) (2) (3) (4) (5) (6)
non-G20 non-EU non-Euro Area G20 EU Euro Area

Capital Ratio 1.581** 3.644*** 2.248*** 1.4 0.313 0.328
[0.722] [0.985] [0.771] [0.916] [0.783] [0.924]

Foreign Banks -0.686*** -0.362** -0.462*** -0.574*** -0.775*** -0.843***
[0.113] [0.163] [0.128] [0.147] [0.111] [0.129]

No. of Links 0.001 -0.058 0.055 0.057 0.009 0.017
[0.013] [0.117] [0.035] [0.039] [0.014] [0.016]

Informed -0.427*** -0.307** -0.356*** -0.588*** -0.573*** -0.611***
[0.097] [0.141] [0.110] [0.138] [0.101] [0.118]

CSD First 0.012 0.730*** 0.348** 0.115 -0.169* -0.189
[0.112] [0.193] [0.143] [0.151] [0.102] [0.117]

Geo. Distance 0.00 0.000* 0.000** 0.00 0.00 0.00
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Eco. Distance -0.006*** 0.005 0.004 0.007 -0.007*** -0.010***
[0.002] [0.004] [0.004] [0.010] [0.002] [0.003]

Legal Rights -0.001 -0.038 -0.035 -0.018 0.023 0.055*
[0.021] [0.033] [0.028] [0.035] [0.020] [0.028]

Rating Score -0.002 0.039* 0.026 0.025 -0.015 -0.003
[0.014] [0.022] [0.021] [0.045] [0.016] [0.020]

No. of Obs. 707 353 521 331 685 517
Pseudo R2 0.036 0.067 0.041 0.047 0.044 0.055

Notes: The regression analysis is based on a survey conducted at the Deutsche Bundesbank. The
data was reported as of 31 December 2010. 31 banks administered German UCITS funds. Constant
variable is included, but not reported. Robust standard errors in brackets. ***, **, * indicates
significance at 1, 5 and 10 percent levels.
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