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Appendix 1: Data Availability and Processing

Our quantitative analysis is based on a dataset derived from the quarterly reports on derivatives
of the Office of the Comptroller of the Currency (OCC).

These reports contain, for each quarter, different tables with derivatives data of the top 25 US
national insured commercial banks and trust companies. A typical “Table 1” from the first quarter
of 2012 [1] is shown in Tab. A in the Appendix. The unit for all numbers is 1 million US dollars.

The first column contains the ranks and the second column the name of the institution. The
data used for the ranking can be found in the fifth column, labeled Total derivatives. It gives a
proxy for the activity of an institution. The most active one is assigned rank 1 and referred to
as the “highest ranked” (or best ranked) in the following. In the second set of columns, “Table
1” of these reports further presents the composition of the derivatives contracts into exchange
traded derivatives (ETD) (futures contracts, option contracts) and Over-The-Counter (OTC)
traded derivatives (forwards, swaps, options and credit derivatives). In the last column, foreign
exchange spots are reported but not included in the sum of total derivatives.

Below the list of the ranked institutions, Tab. A reports three important rows: (a) the sum of the
derivative contracts for the top 25 ranked institutions, (b) the sum of the derivative contracts of
all other reporting institutions (with the number of these stated in the reports until 2007/Q1
and (c) the sum of (a) and (b) referring to the whole market.

Such Tables are available for each quarter between 1998/Q4 and 2012/Q4, i.e., for 57 quarters.

The full OCC quarterly reports on derivatives are available on the OCC website [1] in PDF
and raw data is available in XML format. In order to obtain the data on credit exposures from
derivative contracts, the latter was chosen and processed with the XML package of R statistical
environment. A technical problem was met and solved at this stage. The XML parser would not
process random rows of the data. Inconsistencies in the structure of XML were the source of the
problem and were found by manually checking the problematic rows. In the these rows one or
two excessive empty data nodes were present, after deletion of which the whole available data
was parsed. No XML file is published by OCC for the 2008 Q3, so the PDF file of the report was
processed to obtain data and add it the rest of the dataset.
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The next step after obtaining the data on credit exposures was merging it with the original
dataset on notional amounts of derivative contracts. A technical hurdle was in matching different
typesetting of the names of some institutions (e.g. extra spaces). At this stage few missing entries
in the original dataset were found and fixed.

The raw data was combined into a CSV table and included 17 columns with the data from the
mentioned two tables of the OCC reports. The chosen time range corresponded to 57 quarters,
with 25 entries for every one summing up to 1425 rows in the table. Every row included the
time-stamp, name of the institution, its rank, state, total assets, total derivatives, total amounts
of 7 types of derivatives, bilaterally netted current credit exposure, potential future exposure,
total credit exposure from all contracts and total credit exposure to capital ratio (the last in
percents).

The number of unique combinations of name and state in the raw dataset was 93, but the states
were left out of consideration. Thus in the present analysis two actors with the same name
but from different states were considered to be the same actor. The technical legitimacy of this
assumption is based on the fact that no two actors with the same name but from different states
simultaneously appeared in the reports. Checking the legal validity of the assumption is not in
the scope of this analysis.

The number of entries differing by the name of the institution was 82 in the raw data. The names
were processed and their number reduced to 61. The conditions for merging two similar names
were the absence of simultaneous appearance in the reports, similar ranks and orders of reported
numbers. Again, legal aspects for merging these data were not considered. The main source of
ambiguity in names were “NA” and “NATIONAL ASSN” endings. These were dropped and so, for
example, “KEYBANK NA” and “KEYBANK NATIONAL ASSN” became “KEYBANK”. Other
more specific changes in the names are presented in the list below (in bold is the chosen name).

CAPITAL ONE
Names in the original data were CAPITAL ONE BANK and CAPITAL ONE NATIONAL ASSN

DEUTSCHE BANK TR CO AMERICAS
BANKERS TRUST CO was renamed to DEUTSCHE BANK TR CO AMERICAS in April of 2002

MELLON BANK
MELLON was misspelled MELLONG

SUNTRUST BANK
The bank was reporting as SUNTRUST BANK ATLANTA before 2000

UNION BANK
The bank was reporting as UNION BANK OF CALIFORNIA until the 3rd quarter of 2008

BANKBOSTON
In the report from 1998 Q4 the name was BANKBOSTON CORPORATION
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BANK OF AMERICA
BANK OF AMERICA was BANK OF AMERICA NT&SA until the mid 1999.

FIRST TENNESSEE
The bank was misspelled as FIRST TENESSE in one entry

BMO HARRIS BANK
The bank appeared as HARRIS TRUST&SAVINGS BANK

LASALLE BANK MIDWEST

STANDARD FEDERAL BANK changed its name after being acquired by LaSalle Corp. in 2005

As described above, some banks which changed their names in the considered time period were
given the latest name for the whole time period, as in the present analysis the institutions
are distinguished by name. Assigning unique ID numbers to the institutions would make the
presentation of the results more abstract and less understandable.
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Appendix 2: Activities and ranks
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Figure A: Quantile-quantile plot of the aggregated activity Ai versus the fitted log-normal
distribution, µ=14.54116, σ=2.865165. In order to check if log-normal distribution is a good
candidate to describe the aggregated total derivatives distribution, 10000 Kolmogorov-Smirnov
two-sample tests were made for Ai against synthetic samples, from which 9856 tests were
positive for p-value equal to 0.10.
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resulting from OTC derivatives AOTC
i
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Figure C: Comparison of the weighted k-core (left column) and Ri (right column) rankings.
Better ranks are on the top. Links connect the same institution in two rankings. The colors
represent k-core ranking, orange changes to green as the distance from core increases.
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Appendix 3: OTC network evolution

Figure D: Animation showing the evolution of the financial institutions’ network over time. An
institution is present in the network at certain time step if it is in the top 25 commercial banks,
savings associations or trust companies in derivatives. The network of these 25 institutions is
considered fully connected, with the weight of a link being proportional to the inverse of the
lowest rank of its end nodes. The size and color of a node represents the significance of the node
in terms of the sums of the weights of its links.

6/9



Vahan Nanumyan, Antonios Garas, Frank Schweitzer:
Supporting Information: The Network of Counterparty Risk

Appendix 4: Correlations
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Figure E: Based on only pairwise available observations.
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