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Abstract

Central clearing is a major part of the policy response to the financial crisis of 2008, aiming
to reign in counterparty credit risk in derivatives markets. I perform an empirical study of
the incentives for voluntary central clearing of OTC derivative contracts in Europe. Central
clearing acts as insurance against counterparty credit risk related to derivative contracts, and
is legally mandated for a specific subset of standardized derivative contracts, with a significant
portion of the other contracts eligible for voluntary clearing. I show that there exist significant
economies of scale in central clearing, in terms of both the size of each contract, and the scale
of total clearing activity. I also show that maturity of the contract and international frictions
affect voluntary clearing of different types of derivative contracts in different ways, linked to the
conventional maturity and payout structures of various types of contracts. Finally, I show that
significant amount of clearing happens only for credit and interest rate derivatives, while equity,
foreign exchange, and commodity derivatives are rarely centrally cleared. The results validate
theoretical literature, and guide future modeling of derivative markets.

JEL classification: C58, G28, G32.
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1. Introduction

“Derivatives are financial weapons of mass destruction,” wrote Warren Buffett in Berkshire
Hathaways 2002 annual letter to investors. At the time it was far from a universal view. In fact,
both across academic literature and in the industry, common view was that derivative contracts
are an innocuous tools to optimize returns. The 2008 crisis has shown that the complexity of
derivatives, both in terms of the contracts and market structure, can create systemic risk (Haldane
and May], [2011)). It is an important problem, as Bank for International Settlements estimates the
outstanding notional in derivative contracts to be over half a quadrillion dollars in 2016. Derivative
markets are also a source of significant interconnectedness in the financial system. In this paper,
I study a particular issue within the derivatives market, namely the incentives to centrally clear
such contracts.

2008 provided an educational example of problems derivatives that can bring. As the Lehman
Brother’s default wreaked havoc on the financial system, in a large part due to Lehman’s poorly
understood derivative book, something had to change with respect to these markets following the
crisis. An opportunity for G20 leaders presented itself as LCH SwapClear, a central counterparty
(CCP), successfully managed Lehman’s $9 trillion (66,000 trades) interest rate swap default within
three weeks. In principle, a CCP steps into bilateral trades through novation, becomes the buyer
to every seller, and the seller to every buyer. By taking on and managing counterparty credit risk
(CCR) appropriately, CCPs help their clearing members insure against default losses stemming
from their derivative exposures, mutualizing their CCR. G20 leaders, at the summit in Pittsburgh
in 2009, pledged to make central clearing mandatory for standard derivative contracts. Central
clearing requirements have been implemented in the Dodd-Frank legislation in the US and in the
European Market Infrastructure Regulation (EMIR) in Europe. Currently only certain index credit
default swaps and interest rate derivatives are subject to obligatory clearing in the European Union
(EU). As the implementation and review of these policies are ongoing, this study is of significant
policy relevance.

Theoretical literature largely agreed with the benefits of central clearing, but noted that the
specifics depend on the market structure (Duffie and Zhul [2011). While the potential benefits
of central clearing are widely accepted, there are unanswered questions on the incentives around
central clearing of various economic agents, the calibration of the regulatory regime for derivative
exposures, and the extent to which central clearing may be extended to help safeguarding financial
stability without having an adverse effect on the derivative markets and the ability of firms to hedge
their exposures effectively.

In this paper, I study the incentives to centrally clear derivative contracts in the absence of a legal
obligation. Uncovering these has many useful applications. Such incentives matter in validating
and guiding theoretical models of central clearing and wider financial system in which derivatives
play a significant role. Central clearing affects the wider financial system through various means,
e.g. arecent study shows that rather than eliminating counterparty risk, central clearing transforms

it into liquidity risk (Cont, [2017). Such incentives also matter for both creating and evaluating



policies related to clearing obligation, e.g. in understanding which types of organizations would be
the most affected by further legal obligation to centrally clear.

As incentives are not directly observable, I study the determinants of voluntary clearing of over-
the-counter (OTC) derivative contracts in the EU. To uncover these, I test a number of hypotheses
grounded in the literature and further guided by policy considerations. I look at all five broad
asset classes of derivatives (commodity, credit, equity, foreign exchange, and interest rates), but as
substantial voluntary clearing only exist in credit and interest rate derivative markets, I concentrate
on the results related to these two important market segments. I also concentrate on a sample of
contracts excluding intragroup trades, which are unlikely to be centrally cleared.

I show that length of maturity of the contract has a significant effect on the probability of the
contract being voluntarily cleared. For credit derivatives the effect is positive. As credit derivative
contracts are standardized only for short maturities, the effect stemming from the difficulties in
reaping the benefits of central clearing in the context of OTC trading of heterogeneous contracts
seems to dominate (Koeppl and Monnet, 2010; Biais, Heider, and Hoerova, 2012). But the effect
for interest rate derivative contracts is negative. As these contracts can be standardized even for
long maturities, the effect of upward-sloping credit risk term structure dominates (Helwege and
Turner, 1999).

I show significant economies of scale are present in central clearing for all asset classes. These
exist on two levels. First, on the level of a specific contract where larger notional value of the
contract increases the chance of it being centrally cleared, in line with the expectation that losses
from a counterparty default would be increasing in the average expected exposure (Duffie and
Zhu, 2011)). Second, on the level of the counterparty to the contract, a larger share of contracts
previously novated to a CCP increases the likelihood new trades of that firm would be centrally
cleared on a voluntary basis. This confirms recent studies on central clearing arguing the collateral
optimization benefits of central clearing kick in only when a significant share of notional traded is
novated to a central counterparty (Duffie and Zhu, 2011; Duffie, Scheicher, and Vuillemey, 2015;
Ghamami and Glasserman, [2017)).

I also show that international frictions matter to voluntary clearing of derivatives. Credit
derivatives with a counterparty from outside the European Economic Area (EEA) are more likely
to be voluntarily cleared, perhaps due to central counterparties having developed protections against
differences in creditor protection regimes (France and Kahn) 2016)). For interest rate derivatives the
effect is the opposite, hinting at the creditor protection for these contracts being less important,
and instead difficulties in cost optimization within a European CCP for firms from outside the EEA
dominate.

Further, financial sophistication also matters to the voluntary clearing of derivative contracts.
Financial firms are significantly more likely to centrally clear their derivative contracts, which is
in line with the expectation that their expertise in financial markets creates economies of scope in
managing central clearing of their derivative books. Interestingly, insurance companies and pension

funds are among the types of financial firms most likely to voluntary clear their derivative contracts,



in contrast with market intelligence findings of the Bank for International Settlements| (2014)).
Finally, I also empirically show the structure of the central clearing of derivatives in Europe. In
particular, I present clearing rates for each of broad asset classes of derivatives, showing that only
interest rate and credit derivatives are cleared to a significant degree.
The remainder of the paper is structured as follows. The relevant literature is briefly discussed
in Section 2 The data used and summary statistics are then described in Section |3} The empirical
results are described in Section Finally, Section [5| concludes. Several tables are relegated to

appendices.

2. Literature review

Since the crisis a large body of both theoretical and empirical studies concerning central clearing
has been produced. Initially studies concentrated on the question of collateral demand, with [Duffie
and Zhu| (2011)) showing that the introduction of clearing for a single asset class could increase
collateral demand and counterparty exposures, and |Cont and Kokholm| (2014]) showing that with
multiple asset classes central clearing can reduce interdealer exposures. Further, some authors
show that central clearing limits the excess risk-taking (Acharya and Bisinl 2014; Biais, Heider,
and Hoerovaj, |2016; Koeppl, Monnet, and Temzelides, [2012)).

Studies of central clearing generally agree that the mutualization of credit risk is important
when exposures are large (Duffie and Zhul, 2011; Bellia, Panzica, Pelizzon, and Peltonen, [2017)).
This may be especially true for contracts with long maturity, as credit risk term structure is shown
to be upward-sloping (Helwege and Turner, [1999)). On the other hand, Hull (2012]) notes that costs
of clearing of large derivative contracts may grow supralinearly in the size of the contract. Some
studies look at mutualization of risk through central clearing and conclude that the benefits of such
mutualization are difficult to obtain in the case of trading with heterogeneous contracts, due to
informational frictions and moral hazard (Koeppl and Monnet, 2010; Biais et al., 2012).

France and Kahn (2016) discuss how protections within a CCP in the context of defaults have
grown out of differences in insolvency laws of the members of CCPs. This implies that CCPs
can ameliorate problems with investor protection frictions and contribute to the growth of capital
markets (Porta, Lopez-De-Silanes, Shleifer, and Vishny|, 1997). CCPs may be particularly effective
in managing counterparty credit risk across jurisdictions, although benefits of engaging in central
clearing in another part of the world, especially for just the part of the firm’s portfolio facing that
part of the world, may be limited (Duthe and Zhu, [2011)).

Multiple studies suggest that incentives for central clearing depend not only on the wish to
mutualize credit risk, but also potential benefits from central clearing in terms of cost. These
benefits are most often associated with netting possibilities within central clearing, allowing firms to
reduce their exposures and consequently capital and collateral requirements. [Duffie and Zhu! (2011))
show that the percentage of cleared exposures for dealers increases netting possibilities. |Duffie et al.

(2015) show that mandatory central clearing lowers system-wide collateral demand provided there



is no significant proliferation of CCPs. They also show that central clearing does have significant
distributional consequences for collateral requirements across market participants. This means
that incentives may differ between market participants. The authors note that central clearing can
either improve or reduce netting opportunities, depending on how much is cleared, how many CCPs
are used, and the degree to which the same swaps are cleared in different CCPs. |Ghamami and
Glasserman (2017)) gauge whether the higher capital and margin requirements adopted for bilateral
contracts create an incentive in favour of central clearing. They note that despite the clearing
mandate for certain derivatives, as it involves the criterion of the contract being sufficiently standard
to require central clearing, the actual decision to clear retains discretion of the counterparties as they
can customise these easily. This underlines the importance of empirical work on the determinants of
which trades are actually voluntarily cleared to both inform the theoretical work and help regulators
align the incentives around the clearing mandate appropriately.

Stephens and Thompson| (2017) show that central clearing may provide transparency of coun-
terparty risk, thus suggesting that benefits from central clearing may depend on the informational
capabilities of the firm in question, leading to higher demand for central clearing from firms which
do not have a good grasp on their counterparty credit risk. |Bank for International Settlements
(2014)) conclude that clearing member banks have incentives to clear centrally. Such incentives for
market participants that clear indirectly are reported to be less obvious. The report stresses that
the entities clearing derivatives indirectly are far from homogeneous, thus incentives for clearing
will differ across various types of institutions. In particular, a distinction is made between “risk-
takers” (e.g. hedge funds) who would benefit from central clearing and “hedgers” (e.g. corporates,
insurance companies, and pension funds) who would not.

The work closest to this study is the paper of Bellia et al| (2017) who gauge the incentives for
central clearing of single-name sovereign credit default swaps (CDS) of three countries. They show
that diverse factors explain clearing members decision to clear different CDS contracts: for Italian
CDS, counterparty credit risk exposures matter most for the decision to clear, while for French
and German CDS, margin costs are the most important factor for the decision. Moreover, clearing
members use clearing to reduce their exposures to the CCP and largely clear contracts when at
least one of the traders has a high counterparty credit risk. The study concentrate on a very small
and specific subset of the market which allows a very detailed empirical setup, whereas this study
looks at the system-wide picture, necessarily with less detail. As such, the two studies complement

each other very well.

3. The EU derivatives data

This section outlines the data used in this study and provides some descriptive statistics con-
cerning derivative contracts in the European Union.
I use the regulatory reporting framework established under the European Market Infrastructure

Regulation, which compels all counterparties to derivative contracts located within the European



Union (EU) to report the details of their contracts to one of the Trade Repositories (TRs) registered
by the European Securities and Markets Authority (ESMA). The EU-wide dataset is available
uniquely to the European Systemic Risk Board (ESRB) and the ESMA. I use data from one of
these repositories which contains a large majority of the transactions and is thus representative
for the whole market, in line with earlier studies (Abad, Aldasoro, Aymanns, D’Errico, Rousova,
Hoffmann, Langfield, Neychev, and Rouknyl, 2016; |Cielinska, Joseph, Shreyas, Tanner, and Vasios),
2017; ID’Errico, Battiston, Peltonen, and Scheicher} 2016)).

Specifically, I use all trade activity reports (which contain all new trades, and their subsequent
modifications, valuation adjustments, and cancellations) for all asset classes (commodity, credit,
equity, foreign exchange, and interest rate) between the beginning of March 2016 and the end of
June 2017. The dataset covers various characteristics of the contracts, including whether they are
under clearing obligation and whether they have been centrally cleared, as well as information about
the parties to the contracts. The final dataset does not contain any exchange traded derivatives,
thus the sample contains almost exclusively OTC derivatives. Thus, in this paper derivatives refers
to OTC derivatives, unless specified otherwise.

The description of how the original dataset was processed in order to arrive at the final sample
used in the study can be found in Appendix [A] The description of the variables used in the study
is provided in Appendix

The final clean sample used to study the determinants of voluntary clearing of derivatives
contains around 85 millions of trades, as presented in Table For each asset class I present
the sample size for the whole dataset, for intragroup and extragroup trades, and trades with and
without non-EEA counterparties (I run regressions on these subsamples). Some of the sample sizes
are not shown for reasons of confidentiality, although rough estimates are presented in the notes
below the table. The goal of the above-mentioned cleaning procedure was to keep as much data
as possible, given the constraints of data quality and the empirical setup. Thus, the sample is
representative for the whole European derivatives market. However, the large sample size has a
drawback, in that it is trivial to obtain statistically significant results. I discuss how I fix this in
Section Ml

In Annex the readers can find summary statistics for binary (Table and non-binary
(Table E[) dependent variables (for independent variables this can be observed in Table , as well
as correlation tables for these variables across all asset classes (Tables .

The first contribution of this paper is to present a picture of the central clearing of derivatives
in Europe. To calculate clearing rates (% of notional traded which has been novated to a CCP)
I use the internationally agreed upon methodology, as described in Annex [D| In Figure [1| readers
can observe that commodity, equity, and foreign exchange derivatives are rarely centrally cleared.
On the order of 20% of the notional of credit derivatives is being centrally cleared, while interest
rate derivatives are the most commonly cleared, with about 40% of their notional being centrally
cleared. There is no clear trend, presumably due to a relatively short period of the study. The

average monthly values presented above come from a set of daily clearing rates characterized by



Table 1: Sample size by asset classes and their subgroups, as used in the forthcoming regressions,
together with the number of cleared trades within these groups.

Asset class Subset Sample size Cleared % Cleared
Commodity Full sample 4,296,374 29,348 0.68
Commodity Intragroup 526,013 * *
Commodity Extragroup 3,770,361 * *
Commodity Within EEA 2,563,671 14,051 0.55
Commodity With non-EEA 1,732,703 15,297 0.88
Credit Full sample 1,814,047 247,714 13.66
Credit Intragroup f t f
Credit Extragroup t f f
Credit Within EEA 560,595 o o
Credit With non-EEA 1,253,452 o o
Equity Full sample 12,320,166 56,749 0.46
Equity Intragroup 2,849,898 0 0.00
Equity Extragroup 9,470,268 56,749 0.60
Equity Within EEA 4,381,137 55,661 1.27
Equity With non-EEA 7,939,029 1,088 0.01
Foreign Exchange Full sample 60,627,185 659,848 1.09
Foreign Exchange Intragroup 6,644,383 4,138 0.06
Foreign Exchange Extragroup 53,982,802 655,710 1.21
Foreign Exchange Within EEA 28,128,714 o o
Foreign Exchange With non-EEA 32,498 471 * *
Interest Rate Full sample 4,231,413 2,010,329 47.51
Interest Rate Intragroup 685,089 9,317 1.36
Interest Rate Extragroup 3,546,324 2,001,012 56.42
Interest Rate Within EEA 2,338,383 ok ok
Interest Rate With non-EEA 1,893,030 o o

Notes:

Items not shown due to reasons of confidentiality:
tSplit in line with other asset classes.

*Less than 1%.

**Between 2-5%.
***Between 10-20%.
***Over 50%.



a wide dispersion of results, and an interesting market microstructure (e.g. clearing rates are

significantly higher on Fridays than on any other day).
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Fig. 1. Monthly clearing rates (percentage of gross notional cleared through a central counterparty
in total gross notional of trades reported in a given month) across five major asset classes in the
European derivatives market (March 2016 - June 2017).

The presented clearing rates compare the contracts which have been cleared with all contracts
in the market. It may be more useful to compare the contracts which have been cleared with all
contracts in the market which could in principle be cleared. Both due to difficulties in defining
what is clearable, and due to the complex nature, heterogeneity, and the size of the sample used
in this study, it would be difficult to reliably estimate the clearable part of the market. To put the
above results in perspective it is useful to mention estimates of the percentage of trades that can in
principle be centrally cleared as provided in the FSB Twelfth Progress Report on Implementation of
the OTC Derivatives Market Reforms. For interest rate derivatives four jurisdictions estimated that
between 80% and 100% of new transactions could be centrally cleared, six jurisdictions estimated
it to be between 60% and 80%, two jurisdictions estimated it to be between 40% and 60%, and one
jurisdiction estimated it to be below 20%. For credit derivatives, two jurisdictions estimated that

between 40% and 60% of new transactions could be centrally cleared, two jurisdictions estimated



it to be between 20% and 40%, and two jurisdictions estimated it to be below 20% (Financial
Stability Board, [2017)).
To put these results in perspective, in Figure I present the size of the market (adjusted total

gross notional, as defined in Annex@[) for the five asset classes across the studied period. It can be
seen that foreign exchange, interest rate, and equity derivatives have a total gross notional on the
order of 104 EUR (hundreds of trillions of euros) per month. Credit and commodity derivatives

are closer to 102 EUR (trillions of euros).
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Fig. 2. Total gross notional (in EUR) of trades reported in a given month across five major asset
classes in the European derivatives market (March 2016 - June 2017).

Since credit and interest rate derivatives are the only classes with significant share of central
clearing, I will concentrate on these asset classes in the analysis of the determinants of voluntary

clearing, but the results will be presented for all asset classes for the sake of completeness.

4. Voluntary clearing

The study of the determinants of voluntary clearing is divided into six distinct hypotheses.

These are discussed in turn within this section. Some of them are based on the questions raised in



theoretical literature as described in Section 2, and some of them are driven by the availability of
empirical data, or the questions raised in the discussions among regulators and policy makers.

Let me start with general remarks applicable to all models. The EU has introduced the manda-
tory clearing gradually, phasing-in the obligation for different groups of counterparties and different
contracts over several years. For this reason, the clearing obligation is not fully stable across the
studied period. Thus, I employ time (month) fixed effects in every model, as to catch such het-
erogeneity across the studied period. In some of the models I also employ counterparty type fixed
effects, where appropriate. Full robustness checks against various fixed effects can be found in
Annex [H]

Further, this study aims to provide insights into general market forces behind central clearing
within the overall derivatives market in the European Union. Thus, I ignore some of the specifics
that may be interesting but are left for more detailed studies. For instance, having such a large
and heterogeneous sample, it is difficult to gather reliable matching market data. Further, it
would be insightful but also very difficult to comprehensively establish if all the trades across
many types of instruments would satisfy the CCP eligibility for clearing criteria. This question is
being answered in a detailed study of sovereign credit default swaps (Bellia et al., 2017). I have
also left certain distinctions, such as between OTC and exchange-traded derivatives (the latter
are not included in this study) or between specific instruments within the broad asset classes for
future studies. Similarly, the data used does not allow for meaningful consideration of valuation
adjustment (XVA), a topic of some relevance to both theory and policy.

The sample period does not contain the time since the mandatory exchange of variation margins
for bilateral trades has entered into force. Market intelligence suggests that this has increased the
appetite for central clearing. It is unlikely to alter the general conclusions of this paper significantly,
nonetheless it would be useful to study this event in future research. More generally, the empirical
setup of this study does not allow to directly include the costs of bilateral clearing into the empirical
setup, hence I proxy for it as described below.

Finally, the hypotheses below model the choice of the economic agents to centrally clear their
contracts. These are guided by economic considerations, i.e. profits. I proxy benefits from central
clearing in terms of managing (insuring against through mutualization) the counterparty credit
risk. I proxy costs of central clearing in terms of the possibility to optimize collateral costs, in line
with the literature (Duffie et al.l [2015; Ghamami and Glasserman| 2017). Details follow for specific
hypotheses.

Hypothesis 1: intragroup trades

There should be few incentives to centrally clear intragroup trades, as these are in principle
risk neutral from the point of the group (and should also be neutral with respect to collateral
posted within the group, while centrally cleared ones would entail external collateral costs), and
are exempt from the clearing obligation in the EU. While over 56% of extragroup interest rate

derivative contracts have been centrally cleared, it is only around 1.4% for intragroup trades.



Similar picture appears for other asset classes, as shown in Table [I, This preliminary hypothesis
guides modeling choices for the forthcoming hypotheses.

To test the first hypothesis, which conjectures that intragroup trades are less likely to be
centrally cleared on a voluntary basis, I estimate the below equation using a conditional probit
model, the choice of which is subject to robustness checks as presented in Tables

Pr(cleared; = 1) = ®(« + 8 intragroup; + v¢) + €; (1)

My hypothesis is confirmed if I find a statistically significant and negative coefficient of the
intragroup variable 8. I employ time fixed effects, which capture time trends, changes in report-
ing standards and the clearing obligation. I check for robustness within credit and interest rate
derivatives (in Annex , as they are of the main interest. In Tables [34] & |36| it is apparent that
adding other kinds of fixed effects (counterparty type, country, type-month) would not strongly
alter the relevant coefficient. In Tables & [B7 I present how adding various control variables
would affect the relevant coefficient. It can be readily observed that even adding the full set of
control variables would not change the coefficient of interest in a meaningful way, thus I opt for
the simpler specification. Similar robustness checks are presented for each hypothesis, but in the
interest of space I do not discuss them in detail for every hypothesis, and instead mention only the
relevant points.

I estimate the above equation for all trades (i stands for the ordinal number of each trade) for
each asset classﬂ In Annex I present results for trades with a non-EEA counterparty and for
trades without such counterparty being involved. This is to check whether trades within the same
group but with entities in different jurisdictions outside the EEA are more likely to be cleared, which
can be conjectured based on more separation between such entities on various grounds: including
legally, through the involvement of multiple supervisors, and the lack of equivalent regulation.

In line with the above, I am mostly interested in credit and interest rate derivatives, thus in
the rest of the paper I interpret results for these two asset classes, mentioning the other ones only
when interesting results appear. This also due to the fact that the results for other asset classes
may be less robust given low rates of central clearing. In particular, within this hypothesis the
results for equity derivatives are to be ignored, as there are zero intragroup equity derivatives
which are centrally cleared. For this reason, the appropriate coefficients for equity derivatives are
not statistically significant.

As can be seen in Table [2| I cannot reject the first hypothesis for both credit and interest
rate derivatives. Interestingly, for credit derivatives the results are stronger when a non-EEA
counterparty is present, but if both counterparties are within the EEA the hypothesis can be
rejected. For interest rate derivatives I observe less surprising results, with the appropriate effect
stronger for trades with a non-EEA counterparty. The difference could stem from the different
composition of intragroup trades in contracts with two EEA counterparties.

Given the sample size I would expect statistical significance to be easy to achieve for most

1CO: commodity, CR: credit, EQ: equity, FX: foreign exchange, IR: interest rate.
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coeflicients, thus effect size can be helpful in analyzing the economic significance of the results.
In Annex [E] I present the effect size for the presented models. As can be seen in Table the
dependence between central clearing of a contract and it being intragroup is strongly negative for
both credit and interest rate derivatives.

The estimated conditional probit model is non-linear, thus further complicating economic in-
terpretation of the coefficients. For this reason in Figure I plot response rates (predicted clearing
rates) based on theoretical characteristics of a contract that would be entered into at the end of
the studied period. In particular, I distinguish between various asset classes and trades being in-
tragroup or extragroup. As the model is built for testing the specific hypothesis, these predicted
clearing rates should not be interpreted as predictions per se, but rather as an indication of the
magnitude of change in the probability of a contract being centrally cleared based on it being within
a group or not.

As there is a strong difference between intragroup and extragroup contracts in terms of central
clearing, with the former being less of interest both for practical purposes of policy and due to their
response functions being flat (as in Figure , I concentrate on the results for trades outside of a

group for the other hypotheses.

Table 2: Results for hypothesis 1 (full sample), estimated with a conditional probit model (Equa-
tion . The dependent binary variable denotes whether a contract is centrally cleared. intragroup
denotes whether a contract is between entities within the same group. The full sample of all new
derivative contracts is from April 2016 until June 2017.

cleared (full sample)
(CO) (CR) (EQ) (FX) (IR)

intragroup —2.030*"*  —2.614*** —3.579 —0.940***  —2.382***
(0.090) (0.020) (2.417) (0.011) (0.004)

Constant —3.225%% 11327 2678  —2.733***  (.150***
(0.017)  (0.005) (0.006) (0.007) (0.002)

Monthly FE Yes Yes Yes Yes Yes
Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413
McFadden’s R? 0.221 0.143 0.043 0.047 0.158
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.

Hypothesis 2: maturity

Maturity affects the decision to use central clearing in two distinct ways. On the one hand,

on the side of benefits from mutualization of counterparty credit risk, one would expect contracts
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Fig. 3. Predicted clearing rates based on the models reported in Table [2], accounting for whether a
trade is within a group or not for trade that would be executed at the end of the studied period
(June 2017). Standard errors are not presented as they are ~ 0 for all values.

with longer maturity to benefit more from insurance through a CCP. This stems from an upward-

sloping risk term structure of credit risk (Helwege and Turner, 1999). On the other hand, long
dated contracts can be less standard (more heterogeneous). [Koeppl and Monnet| (2010) and
(2012)) show that in the context of OTC trading of heterogeneous contracts, information

asymmetries lead to difficulties in reaping the benefits of central clearing. A priori, one would

expect the second effect to be stronger for credit derivatives which are standard only for very short
maturities, while less strong for interest rate derivatives, as one can find standardized interest rate
contracts with maturities of 30 years and more.

To test the second hypothesis, which conjectures that trades with longer maturity are more likely
to be centrally cleared on a voluntary basis, I estimate the below equation using a conditional probit
model, the choice of which is subject to robustness checks as presented in Tables

Pr(cleared; = 1) =®(« + 1 maturityyear; + 32 log(eurnotional), @
+ B3 clearingobligation; 4+ ;) + €;
My hypothesis is confirmed if I find a statistically significant and positive coefficient of the year
of maturity variable 8;. I employ only time fixed effects given the results of robustness checks as
described in Annex [H} There I also present checks for robustness w.r.t. various control variables,

which led to the inclusion of the notional of the contract and the clearing obligation status (it

12



proxies for the uncertainty around the clearing obligation), which together with the trades being
intragroup are the only variables affecting the results of interest to this hypothesis. I use the
notional value in logarithm, in line with the standard practice in financial economics.

In this and forthcoming hypotheses, I estimate the models for all trades for each asset class,
and then separately for trades which are not intragroup. I report results for extragroup trades, and
relegate results including intragroup trades to Annex [G]

As can be seen in Table 3] trades with longer maturity are more likely to be centrally cleared
for interest rate and foreign exchange contracts. Conversely, for credit derivatives (together with
commodity and equity derivatives) the opposite is the case. This is in line with the expectation that
for interest rate derivatives the effect of upward-sloping risk term structure is dominating, whereas
for credit derivatives the effect of heterogeneity of long dated contracts dominates the decision to
clear voluntarily.

In Figure [4 I plot response rates based on theoretical characteristics of a contract that would
be entered into at the end of the studied period. I distinguish between various asset classes and
year of maturity for trades not within a group and without a clearing obligation. These predictions
are based on a median notional within the asset class (see Table |§| for details). It can be seen
that interest rate derivative contracts are more likely to be cleared as the maturity becomes longer,
whereas the opposite is the case for credit derivatives. These two increase or decrease in a roughly
linear manner. Interestingly, the probability of foreign exchange derivatives being cleared increases

with the maturity date, but in a highly non-linear fashion.

Hypothesis 3: contract size

Size of the contract (proxied by the notional value) affects the likelihood of it being centrally
cleared through benefits of insurance against CCR and collateral costs. On the one hand, literature
suggests that given a certain standard of collateralization, losses stemming from a counterparty
default are increasing in average expected exposure (Duffie and Zhu, 2011)). Size of a specific
contract is not perfectly matching an increase in average expected exposure stemming from entering
this contract, but it is a good proxy. Thus, one would expect firms to benefit more from mutualizing
counterparty credit risk of large contracts. On the other hand, entering into a large contract entails
large collateral costs. In fact, [Hull| (2012) conjectures that a CCP would consider very large
contracts to be more difficult to manage in case of a counterparty default and would thus increase
collateral costs in more than a linear fashion with respect to the size of the contract. This need not
always be the case for trades not cleared centrally. Thus, central clearing of large contracts could
in principle be less cost effective. |Bellia et al.| (2017) show that size of the contract has a positive
effect on the likelihood of it being centrally cleared for sovereign credit default swaps of France and
Italy, but not those of Germany.

To test the third hypothesis, which conjectures that trades with larger notional values are more
likely to be centrally cleared on a voluntary basis, I estimate the below equation using a conditional
probit model, the choice of which is subject to robustness checks as presented in Tables
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Table 3: Results for hypothesis 2 (extragroup), estimated with a conditional probit model (Equa-
tion . The dependent binary variable denotes whether a contract is centrally cleared. maturi-
tyyear denotes whether the year in which a contract matures. I control for log(eurnotional), which
denotes the logarithm of the gross notional value of the contract, and clearingobligation, which
denotes whether the clearing obligation has been deferred or is not envisioned. The full sample of
all new derivative contracts that are not between two entities within the same group is from April

2016 until June 2017.

cleared (extragroup)

(CO) (CR) (EQ) (FX) (IR)
maturityyear —0.119"*  —0.022*** —0.072*** 0.056*** 0.017**

(0.004) (0.000) (0.000) (0.000) (0.000)
log(eurnotional) 0.099*** 0.142***  —0.041*** 0.074*** 0.044***

(0.001) (0.001) (0.001) (0.000) (0.000)
clearingobligation = —1.482***  —0.413*** —3.284*** 1.482%** —0.053"**

(0.011) (0.003) (0.008) (0.039) (0.001)
Constant 236.700%**  41.744***  144.170*** —117.300"** —35.770***

(8.754) (0.480) (0.750) (1.018) (0.171)
Monthly FE Yes Yes Yes Yes Yes
Observations 3,770,361 f 9,470,268 53,982,802 3,546,324
McFadden’s R? 0.296 0.085 0.555 0.150 0.016
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
"Not shown for reasons of confidentiality.
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Fig. 4. Predicted clearing rates based on the model reported in Table [3] accounting for the year of
maturity, for an extragroup trade without a clearing obligation that would be executed at the end
of the studied period (June 2017) of median notional value for each asset class. Standard errors
are not presented as they are ~ 0 for all values.

Pr(cleared; = 1) =®(« + /31 log(eurnotional); + B2 maturityyear;

(3)
+ B3 Non-EEA cpty; + 1) + €

I use the notional values in logarithm, in line with the standard practice in financial economics.
My hypothesis is confirmed if I find a statistically significant and positive coefficient of the log
of notional value variable ;. I employ time fixed effects given the results of robustness checks
as described in Annex [H] There I also present checks for robustness w.r.t. various control vari-
ables, which led to the inclusion of the maturity of the contract and the involvement of non-EEA
counterparty in the contract.

As can be seen in Table [4] trades with larger notional value are more likely to be centrally

cleared (except in the case of equity derivatives). There is a positive correlation between central
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clearing of a contract and its notional value for both credit and interest rate derivatives (Table [17).
Thus, it appears that there are statistically significant economies of scale involved in clearing credit
and interest rate derivative contracts associated with the size of the contract.

In Figure [5] I plot response rates based on theoretical characteristics of a contract that would
be entered into at the end of the studied period. I distinguish between various asset classes and
notional value for extragroup trades between two EEA counterparties. It can be seen that for both
credit and interest rate derivative contracts the larger the notional value the larger the probability
of the contract being cleared. Interestingly, this relationship is much stronger for credit derivatives.
This can be explained by two factors. First, credit derivative contracts tend to have smaller
notional values than interest rate ones, thus far right side of this figure may be less likely for credit
derivatives. Second, changes in valuation of credit derivatives could be more abrupt than in the
case of interest rate derivatives, leading to notional scaling these being more important in deciding
whether the mutualize the CCR.

Hypothesis 4: international frictions

International frictions may conceivably matter for the decision to voluntarily clear derivative
contracts. [France and Kahn| (2016) note that central counterparties have developed protections
against differences in creditor protection regimes, as historically members of central counterparties
came from jurisdictions with varying protections afforded to creditors (e.g. different state laws
in the US). This conjecture fits in within a larger picture of international frictions. Incidentally,
central counterparties may in this way enhance capital markets (Porta et al., [1997). Thus, one
would think contracts between counterparties from different jurisdictions would benefit more from
having their contracts centrally cleared. I proxy for these differences by looking at contracts between
firms located in the European Economic Area and ones outside of the EEA. On the other hand,
companies from outside of the EEA may only be eligible to clear part of their portfolio within
a European CCP, and thus encounter difficulties in cost optimization within a European CCP,
through limited economies of scale and limited possibilities of margin optimization.

To test the fourth hypothesis, which conjectures that trades with non-EEA counterparties
are more likely to be centrally cleared on a voluntary basis, I estimate the below equation using

a conditional probit model, the choice of which is subject to robustness checks as presented in

Tables G0

Pr(cleared; = 1) = ®(a + 1 Non-EEA cpty, + 1) + € (4)

My hypothesis is confirmed if I find a statistically significant and positive coefficient of the
dummy variable indicating the involvement of a non-EEA counterparty (1. I employ time fixed
effects given the results of robustness checks as described in Annex [H] There I also present checks
for robustness w.r.t. various control variables.

As can be seen in Table [5] for credit derivative contracts the benefits of managing counterparty
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Table 4: Results for hypothesis 3 (extragroup), estimated with a conditional probit model
(Equation . The dependent binary variable denotes whether a contract is centrally cleared.
log(eurnotional) denotes the logarithm of the gross notional value of the contract. I control for
maturityyear, which denotes whether the year in which a contract matures, and Non-EEA cpty,
which denotes whether the one of the counterparties to a contract has been established outside of
the EEA. The full sample of all new derivative contracts that are not between two entities within
the same group is from April 2016 until June 2017.

cleared (extragroup)

(CO) (CR) (EQ) (FX) (IR)
log(eurnotional)  0.109*** 0.144**  —0.029***  0.081*** 0.024***

(0.001) (0.001) (0.001) (0.000) (0.000)
maturityyear —0.076** —0.021**  —0.000* 0.041*** 0.015***

(0.003) (0.000) (0.000) (0.000) (0.000)
Non-EEA cpty 0.145*** 0.132***  —1.594***  —1.398*** —1.216***

(0.005) (0.003) (0.008) (0.006) (0.001)
Constant 149.500***  38.180***  —1.295"** —85.870*** —29.740***

(6.592) (0.475) (0.386) (0.261) (0.182)
Monthly FE Yes Yes Yes Yes Yes
Observations 3,770,361 t 9,470,268 53,982,802 3,546,324
McFadden’s R? 0.251 0.075 0.201 0.255 0.163
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
"Not shown for reasons of confidentiality.
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Fig. 5. Predicted clearing rates based on the model reported in Table 4l accounting for the gross
notional of the trade (in EUR), for an extragroup trade between two EEA counterparties that would
be executed at the end of the studied period (June 2017), with a short-term maturity (representative
for most contracts in the market). Standard errors are not presented as they are ~ 0 for all values
(with a maximum standard error of around 0.001).

risk with entities from outside the EEA seem to outweigh the potential loss of cost optimization.
The opposite is the case for interest rate derivatives, where the effect of frictions due to different
jurisdictions seem to be weaker than considerations of potential for cost optimization.

In Figure [6] I plot response rates based on theoretical characteristics of a contract that would
be entered into at the end of the studied period. In particular, I distinguish between various asset
classes and the involvement of non-EEA counterparties. Credit derivatives which are not traded
within a group are about five percentage points more likely to be centrally cleared if they involve
a non-EEA counterparty. The effect is reverse and much stronger for interest rate derivatives.
Interest rate derivative contracts which are not traded within a group are over twice more likely to be
centrally cleared if they involve a non-EEA counterparty than if they are between two counterparties
established within the EEA.
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Table 5: Results for hypothesis 4 (extragroup), estimated with a conditional probit model (Equa-
tion . The dependent binary variable denotes whether a contract is centrally cleared. Non-EEA
cpty denotes whether the one of the counterparties to a contract has been established outside of
the EEA. The full sample of all new derivative contracts that are not between two entities within
the same group is from April 2016 until June 2017.

cleared (extragroup)
(CO) (CR) (EQ) (FX) (IR)

Non-EEA cpty  0.196%*  0.100**  —1.589"* —1.306** —1.228**
(0.005)  (0.003)  (0.008) (0.005) (0.001)

Constant —3.2087%  —1.1907*  —2.2057%  _2.446™*  (.502%*
(0.017)  (0.005)  (0.007) (0.008) (0.003)

Monthly FE Yes Yes Yes Yes Yes
Observations 3,770,361 f 9,470,268 53,982,802 3,546,324
McFadden’s R? 0.209 0.031 0.198 0.153 0.156
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
"Not shown for reasons of confidentiality.

Hypothesis 5: financial sophistication

Financial sophistication also matters to voluntary clearing of derivative contracts. It affects
the decision to clear derivative contracts through information asymmetries, especially in the confi-
dence of a firm in its assessment of counterparty credit risk. When there is uncertainty about the
credit risk, counterparties may provide transparency (Stephens and Thompson, 2017)). This may
be particularly useful for less sophisticated companies. On the other hand, sophisticated finan-
cial companies have more expertise and a deeper portfolio of derivative contracts which through
economies of scope may compel these firms to clear voluntarily to a greater degree. Interestingly,
Bank for International Settlements (2014) conjectures that “risk-takers” such as hedge-funds would
benefit more from central clearing, while “hedgers” such as insurance companies and pension funds
would hardly benefit and not choose to clear unless legally obliged to do so. I attempt to test this
conjecture within this hypothesis.

To test the fifth hypothesis, which conjectures that trades with financial counterparties are more
likely to be centrally cleared on a voluntary basis, I estimate the below equation using a conditional
probit model, the choice of which is subject to robustness checks as presented in Tables

Pr(cleared; = 1) = ®(a + (1 financial nature; + S Non-EEA cpty; + v +6;) + € (5)
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Fig. 6. Predicted clearing rates based on the model reported in Table [5 accounting for whether it
is with a counterparty outside of the EEA, for an extragroup trade that would be executed at the
end of the studied period (June 2017). Standard errors are not presented as they are ~ 0 for all
values (with a maximum standard error of around 0.002).

My hypothesis is confirmed if I find a statistically significant and positive coefficient of the
dummy variable indicating the involvement of a financial counterparty 81. I employ time fixed ef-
fects and I saturate the model with counterparty type fixed effectsEl given the results of robustness
checks as described in Annex [H] In the annex I also present checks for robustness w.r.t. vari-
ous control variables, based on which only the variable indicating the involvement of a non-EEA
counterparty has been included in this model.

As can be seen in Table [6] trades which involve a financial counterparty are more likely to be
centrally cleared (with the exception of commodity and equity derivatives).

In Figure [7] I plot response rates based on theoretical characteristics of a contract that would
be entered into at the end of the studied period. In particular, I distinguish between various asset
classes, the involvement and type of financial counterparties. The order of counterparty types
in term of the probability of a trade being cleared given the specific type of counterparty being
involved is more or less invariant to the other variables of interest in this model. Within this model,
it turns out that trades involving other financial institutions (OFI) are the most likely ones to be
cleared. Trades involving G16 dealers, insurance companies & pension funds are below OFIs, with
banks lagging behind. Not unsurprisingly, non-financial institutions are the least likely to clear their

contracts, which further confirms the findings of this part of the analysis. Importantly, showing that

2j index in the model runs across counterparty types: G16 dealers, other banks, insurance undertakings & pension
funds, other financial institutions, and non-financial institutions.
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the propensity for clearing varies between various kinds of market participants, I confirm theoretical
conjecture that incentives may differ between market participants of various kinds (Duffie et al.,
2015). There is mixed evidence against the assertion of the |Bank for International Settlements
(2014) that incentives for clearing will differ across various types of institutions, with a distinction
made between “risk-takers” (e.g. hedge funds) and “hedgers” (e.g. corporates, insurers and pension
funds). While in the analysed model hedge funds (which are within OFIs) are on the opposite end
of the spectrum than corporates, insurers and pension funds are quite close to OFIs (and thus
hedge funds). It is noteworthy that this picture may be distorted by the classification not being

granular enough, particularly for other financial institutions.

Table 6: Results for hypothesis 5 (extragroup), estimated with a conditional probit model (Equa-
tion . The dependent binary variable denotes whether a contract is centrally cleared. financial
nature denotes whether the reporting counterparty is of financial nature. I control for Non-EEA
cpty, which denotes whether the one of the counterparties to a contract has been established outside
of the EEA. The full sample of all new derivative contracts that are not between two entities within
the same group is from April 2016 until June 2017.

cleared (extragroup)
(CO) (CR) (EQ) (FX) (IR)

financial nature  —0.900"*  1.170***  —0.891***  1.038"*  (.798***
(0.019)  (0.019)  (0.009) (0.029) (0.008)

Non-EEA cpty  0.605**  0.113**  —1.977* —1.411"* —1.266***
(0.008)  (0.003)  (0.009) (0.006) (0.002)

Constant 44797 2,967 —0.014  —3.603"*  —0.420***
(0.034)  (0.022)  (0.013) (0.030) (0.009)

Monthly FE Yes Yes Yes Yes Yes
Type FE Yes Yes Yes Yes Yes
Observations 3,770,361 f 9,470,268 53,982,802 3,546,324
McFadden’s R?  0.515 0.041 0.544 0.201 0.171
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
"Not shown for reasons of confidentiality.

Hypothesis 6: economies of scale

Within the previous hypotheses I have touched upon economies of scale linked with the size of
a given contract, and with the type of counterparty involved. Theory suggests another important

way in which economies of scale enter into the decision to clear derivative contracts. |Duffie and Zhu
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Table 7: Results for hypothesis 6 (extragroup), estimated with a conditional probit model (Equa-
tion @ The dependent binary variable denotes whether a contract is centrally cleared. prev.ratio
denotes the total gross notional cleared by the reporting counterparty divided by the total gross
notional traded by the reporting counterparty within the same asset class in the previous month.
The full sample of all new derivative contracts that are not between two entities within the same
group is from April 2016 until June 2017.

cleared (extragroup)

(CO) (CR) (EQ) (FX) (IR)
prev.ratio 7.203"** 2.798*** 6.810*** 0.000%** 1.206***

(0.048) (0.008) (0.050) (0.000) (0.003)
Constant —4.265"**  —2.198***  —4.128""*  —2.802***  —0.615***

(0.044) (0.011) (0.069) (0.008) (0.003)
Monthly FE Yes Yes Yes Yes Yes
Type FE Yes Yes Yes Yes Yes
Observations 3,770,361 f 9,470,268 3,687,931 3,546,324
McFadden’s R? 0.866 0.154 0.991 0.067 0.050
Notes: “**Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
fNot shown for reasons of confidentiality.
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Fig. 7. Predicted clearing rates based on the model reported in Table [6] accounting for type of
counterparty, for trade that is not within a group, between two EEA counterparties, and is executed
at the end of the studied period (June 2017). Standard errors are not presented as they are ~ 0
for all values (with a maximum standard error of around 0.018).

(2011)) note that the percentage of cleared exposures for dealers increases netting possibilities, thus

giving more incentive to clear further contracts. Similarly, Duffie et al.| (2015) note that an increas-

ing degree of novation to CCPs first raises collateral demand, as additional margin requirements
and the change in netting sets outweigh the potential cross-counterparty netting and diversification
benefits a CCP may provide. Once a sufficiently large share of trades is cleared, however, these
benefits prevail and collateral demand decreases relative to the base case. Finally,

\Glasserman| (2017)) agree that the degree of netting achieved drives the cost comparison between

central and bilateral clearing. I proxy for the percentage of cleared exposures by the ratio of no-
tional cleared to the notional traded in the previous month in the same asset class by the reporting
counterpart. Given the nature of the data used, I am not able to create a more detailed measure of
netting possibilities. As results driven by a ratio may be difficult to interpret in times, I present a
decomposition of the results based on the numerator and the denominator of this ratio in Annex [F}

To test the sixth hypothesis, which conjectures that trades with counterparties who have novated
larger share of their volumes traded in the preceding month are more likely to be centrally cleared
on a voluntary basis, I estimate the below equation using a conditional probit model, the choice of
which is subject to robustness checks as presented in Tables

Pr(cleared; = 1) = ®(a + 8 prev.ratio; + v + J;) + & (6)
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My hypothesis is confirmed if I find a statistically significant and positive coefficient of the
ratio of the notional cleared to the notional traded by the reporting counterparty in the previous
month S1. I employ time fixed effects and I saturate the model with counterparty type fixed effects
given the results of robustness checks as described in Annex [H] There I also present checks for
robustness w.r.t. various control variables, based on which no control variables have been included
in this model. I use the notional value in logarithm, in line with the standard practice in financial
economics. I perform a further robustness check for a model with the number of cleared trades
being used instead of the volume of cleared trades. As expected, results are more interesting and
meaningful when the notional values are used.

As can be seen in Table [7] the picture quite clear. Trades which involve a counterparty that
has novated larger portion of their traded volume of derivatives within the same asset class in the
previous month to a CCP are more likely to be centrally cleared for all asset classes. The only
exception is foreign exchange derivatives, where the relevant coefficient is very close to zero, which
is conceivably driven by very few contracts being centrally cleared in this asset class. The effect is
exceedingly strong for commodity and equity derivatives (Table , but it is a consequence of a
very small and concentrated part of these markets that uses central clearing. The results hint at
there being significant economies of scale involved in central clearing of derivative contracts.

In Figure [§ I plot response rates based on theoretical characteristics of a contract that would
be entered into at the end of the studied period. In particular, I distinguish between various asset
classes, the ratio of the volume of derivatives cleared to volume traded in the previous month by
the reporting counterparty, and the type of the reporting counterparty. For interest rate deriva-
tives there is a strong, and almost linear relationship between previously cleared notional and the
probability of a trade being cleared. The probabilities of trade being cleared varies significantly
depending on the type of reporting counterparty. For credit derivatives the picture is the same,

except the relationship is further away from being linear.

5. Conclusions

I have shown that only credit and interest rate derivatives have a significant involvement of
central counterparties in the EU. I have confirmed theoretical predictions that central clearing of
derivative contracts involves significant economies of scale. In particular, I have shown economies
of scale linked to the size of a given contract and the percent of notional novated to a CCP by
a given firm. Results showing the effects of other characteristics of the derivative contracts (such
as maturity) or the firms engaging in these contracts (such as the business model or the region of
domicile) have a significant effect, which also depends on the type of the contract. This is useful to
guide efforts in modeling decision of economic agents with regards to entering into contracts with
a central counterparty instead of bilateral contracts. The results are also useful for policy makers
as these finding showcase the incentives which need to be taken into account when deciding on

the future shape of the clearing obligation. In particular, it seems that broadening the scope of
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Fig. 8. Predicted clearing rates based on the model reported in Table accounting for the type
of the counterparty, asset class of the contract, and the ratio of the total gross notional cleared by
the reporting counterparty to the total gross notional traded by the reporting counterparty within
the same asset class in the previous month, for an extragroup contract that would be executed at
the end of the studied period (June 2017). Standard errors are not presented as they are ~ 0 for all
values (except for insurers & pension funds for which results should be interpreted with caution).

the clearing obligation could bring additional benefits in terms of the costs, in addition to other
benefits such as better financial stability and better market transparency. Detailed deliberations
on specific contract types of derivatives, and using matched market and balance sheet data, are

relegated to future studies.
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Appendix A. Data cleaning

The original dataset as reported to the European Systemic Risk Board needs to be cleaned and
processed in order to be useful for an analysis. In this paper I perform two such procedures. The
first one is to obtain data for the purpose of calculating clearing rates. The second one is more
subtle and required for the dataset used in the analysis of the determinants of voluntary clearing
of derivative contracts. Below I briefly explain both.

First, I present the method to obtain the dataset used for calculating clearing rates. This method
has been agreed upon internationally as the standard method of calculating rates of central clearing
in derivatives markets. Starting from the original raw dataset I retain only reports of new trades
and cancellations. Then I remove trades which have been cancelled on the same day (and all the
reports of cancellations), as these are assumed to be novated to cleared trades, and further remove
trades resulting from compression exercises. I deduplicate the resulting dataset based on the trade
identifier, and convert the notional values to euros using the ECB exchange rates. In this sample,
I am only interested in the following three variables: the trade date, the notional value (in euros),
and the binary variable indicating whether the trade has been centrally cleared.

Second, I present the method to obtain the final dataset used in the main part of the analysis,
which investigates the determinants of voluntary clearing of derivative contracts. I start in the same
way as above, retaining only reports of new trades and cancellations, and subsequently removing
trades which have been cancelled on the same day (and all the reports of cancellations), and trades
resulting from compression exercises. Further, I also remove trades which are subject to mandatory
clearing obligation, as these would be cleared by law and not voluntarily (thus outside of the scope
of this paper). To make all the reports comparable, I change all string variables into uppercase and
remove all leading and trailing whitespaces. I remove all the reports with misreported variables of
interest, in particular notional values (not a non-zero number) and currencies (not a valid ISO 4217
code), financial nature of the reporting counterparty (not ‘F” or ‘N’), cleared (not ‘Y’ or ‘N’), trading
capacity (not ‘P’ or ‘A’), intragroup (not ‘Y’ or ‘N’), contract with non-EEAP|counterparty (not <Y’
or ‘N’), clearing obligation (not ‘N’ or ‘X’), and maturity date (before 2016 or after 2100). I also
convert all the variables reported in currencies into euros using the ECB exchange rates. Further, I
merge this dataset with other datasets available at the ESRB. In particular, I use Bureau van Dijk
Orbisﬁ in order to assign reporting counterparties to one of the following six groups: G16 dealers,
banks (other than G16 dealers), CCPs, pension funds and insurance companies, other financial
institutions (such as mutual and hedge funds), and non-financial institutions. I also use GLEIF
dataﬂ which allows me to obtain the country of domicile of all counterparties.

Some further transformations of variables in the dataset are necessary. First, I bucket maturity
date into years, as more granular data is not necessary for the analysis. Further, for each trade I

calculate the number and volume of trades the reporting counterparty has traded and cleared in

3Established outside the European Economic Area.
“http://www.bvdinfo.com/en-gb/our-products/company-information/international-products/orbis
Shttps://www.gleif.org/en/lei-data/global-lei-index
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the previous calendar month to proxy for the involvement of the counterparties in the derivatives
markets and central clearing (for this reason the final dataset in this study starts from April 2016 as
March 2016 data does not have the previous month aggregates). And, for the sake of consistency
I transform all the binary variables into Os and 1s. For variables with choice between ‘Y’ (Yes,
1) and ‘N’ (No, 0) the transformation is obvious. But it is useful to mention how I approach
this transformation for the other variables. With regards to the financial nature of the reporting
counterparty I assume 1 when the reporting counterparty is of financial nature and 0 otherwise.
For the trading capacity variable I assume 1 for principal trades and 0 for agent trades. With
regards to clearing obligation, if it is deferred I assume 1 and 0 if it the trade is not envisioned to

be subject to clearing obligation.
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Appendix B. Variables

It is useful to describe the variables of interest:

cleared (1: Yes, 0: No) — identifies whether the contract has been centrally cleared,;
intragroup (1: Yes, 0: No) — identifies whether the contract is between entities within one
group.

maturityyear - the year in which the contract matures;

eurnotional - gross notional value of the contract (in euros);

clearingobligation (1: X, 0: No) — identifies whether the contract has no clearing obligation
(0) or whether it is entered into before there is a clearing obligation for a given asset class
(1);

Non-EEA cpty (1: with a non-EEA counterparty, 0: without a non-EEA counterparty) —
identifies whether an entity residing outside the EEA is a party to the contract;

financial nature (1: Financial Counterparty, 0: Non-Financial Counterparty) — identifies
whether the reporting counterparty of the contract is of financial nature;

tradingcapacity (1: Principal, 0: Agent) — identifies whether the reporting counterparty of
the contract has concluded the contract as principal on own account (on own behalf or behalf
of a client) or as agent for the account of and on behalf of a client;

prev.trades — identifies the number of trades within the asset class to which the reporting
entity of the contract has been a counterparty in the previous calendar month;
prev.trades.cleared — identifies the number of centrally cleared trades within the asset class to
which the reporting entity of the contract has been a counterparty in the previous calendar
month;

prev.notional — identifies the total gross notional of trades within the asset class to which the
reporting entity of the contract has been a counterparty in the previous calendar month;
prev.not.cleared — identifies the total gross notional of centrally cleared trades within the asset
class to which the reporting entity of the contract has been a counterparty in the previous
calendar month;

prev.ratio — identifies the ratio of prev.not.cleared and prev.notional;

prev.ratio.trades — identifies the ratio of prev.trades.cleared and prev.trades.
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Appendix C. Summary statistics

Table 8: Summary statistics for binary dependent variables.

Variable Value (CO) (CR) (EQ) (FX) (IR)
intragroup 1 526,013 f 2849898 6,644,383 685,089
0 3,770,361 T 9470,268 53,982,802 3,546,324
financial nature 1 3,927,673 1,792,267 10,925,735 56,376,331 4,180,527
0 368,701 21,780 1,394,431 4,250,854 50,886
tradingcapacity 1 f 1,810,076 12,203,917 59,166,656 4,222,891
0 f 3,971 116,249 1,460,529 8,522
Non-EEA cpty 1 1,732,703 1,253,452 7,939,029 32,498,471 1,893,030
0 2,563,671 560,595 4,381,137 28,128,714 2,338,383
clearingobligation 1 4,144,755 1,507,384 11,624,839 57,089,343 2,657,499
0 151,619 306,663 695,327 3,537,842 1,573,914
Notes: Items not shown due to reasons of confidentiality:

tSplit in line with other asset classes.
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Table 10: Pearson’s correlation coefficients between dependent variables, for Commodity deriva-
tives. Variables are: (1) intragroup, (2) financial nature, (3) tradingcapacity, (4) Non-EEA cpty,
(5) clearing obligation, (6) maturityyear, (7) eurnotional, (8) prev.notional, (9) prev.not.cleared.

(1) (2) (3) (4) () (6) (7) (8) 9)
1.000 —0.432 -0.171  0.125 -0.332  0.013  0.000 0.012 —0.023
—0.432  1.000 —0.024  0.113 0431 -0.007 —0.001  0.045 —0.008
—0.171 —0.024  1.000 —0.043  0.380 —0.014  0.000  0.016  0.007

(1)

(2)

(3)

(4) 0125 0113 —0.043  1.000  0.029  0.029  0.000 0.067  0.035
(5) —0.332 0431 0.380 0.029 1000 -0.158  0.000 0.028 —0.016
(6)
(7)
(8)
9)

0.013 —-0.007 -0.014 0.029 —0.158 1.000 0.000 —0.003 —0.010
0.000 —0.001 0.000 0.000 0.000 0.000 1.000 0.005 0.000
0.012 0.045 0.016 0.067 0.028 —0.003 0.005 1.000 —0.009
-0.023 —0.008 0.007 0.035 —0.016 —0.010 0.000 —0.009 1.000

Table 11: Pearson’s correlation coefficients between dependent variables, for Credit derivatives.
Variables are: (1) intragroup, (2) financial nature, (3) tradingcapacity, (4) Non-EEA cpty, (5)
clearing obligation, (6) maturityyear, (7) eurnotional, (8) prev.notional, (9) prev.not.cleared.

(1) (2) 3) (4) () © (™ (8) (9)

(1) 1.000 0.057 0.029 0.398 0.193 —0.206 0.001 0.249 —0.286
(2) 0.057 1.000 —-0.002 —0.042 —0.046 0.003 0.000 0.018 0.085
(3) 0.029 —0.002 1.000 0.049 0.014 0.000 0.000 0.008 0.025
(4) 0.398 —0.042 0.049 1.000 0.063 —0.004 0.000 0.100 —0.002
(5) 0.193 —0.046 0.014 0.053 1.000 —-0.153 0.000 0.066 —0.214
(6) —0.206 0.003 0.000 —0.004 —0.153 1.000 0.000 —0.054 0.147
(7) 0.001 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000
(8) 0.249 0.018 0.008 0.100 0.066 —0.054 0.000 1.000 —0.053
(9) —0.286 0.085 0.025 -0.002 -0.214 0.147 0.000 —0.053 1.000

Table 12: Pearson’s correlation coefficients between dependent variables, for Equity derivatives.
Variables are: (1) intragroup, (2) financial nature, (3) tradingcapacity, (4) Non-EEA cpty, (5)
clearing obligation, (6) maturityyear, (7) eurnotional, (8) prev.notional, (9) prev.not.cleared.

(1) (2) 3) (4) () © (™ (8) (9)

(1) 1.000 —0.025 0.027 —0.305 0.123 0.008 0.000 —-0.068 —0.019
(2) —0.025 1.000 -0.034 0.014 —0.082 0.016 0.000 0.047 0.008
(3) 0.027 —0.034 1.000 0.083 0.195 —0.039 0.000 0.013 —-0.117
(4) —-0.305 0.014 0.083 1.000 0.064 —0.126 0.000 0.048 —0.047
(5) 0.123 —0.082 0.195 0.054 1.000 —-0.366 0.000 0.033 —0.142
(6) 0.008 0.016 —-0.039 —-0.126 —0.366 1.000 0.000 0.041 —0.005
(7) 0.000 0.000 0.000 0.000 0.000 0.000  1.000 0.000 0.000
(8) —0.068 0.047 0.013 0.048 0.033 0.041 0.000 1.000 —0.005
(9) —0.019 0.008 -0.117 -0.047 -0.142 —-0.005 0.000 —0.005 1.000
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Table 13: Pearson’s correlation coeflicients between dependent variables, for Foreign Exchange
derivatives. Variables are: (1) intragroup, (2) financial nature, (3) tradingcapacity, (4) Non-
EEA cpty, (5) clearing obligation, (6) maturityyear, (7) eurnotional, (8) prev.notional, (9)
prev.not.cleared.

(1) (2) (3) (4) () © O 6
1.000 —0.185 —0.084 —0.045 —0.080 —0.015 0.001 0.007 0.025

(1)

(2) —0.185 1.000 —0.023 0.202 0.056 0.004 0.000 0.129 0.137
(3) —0.084 —0.023 1.000 -0.077 0.243 —-0.196 0.001 0.054 0.079
(4) —0.045 0.202 —-0.077 1.000 —-0.007 —0.028 0.000 0.059 0.071
(5) —0.080 0.056 0.243 —0.007 1.000 -0.182 0.001 0.103 0.125
(6) —0.015 0.004 -0.196 -0.028 —0.182 1.000 0.000 0.082 0.017
(7) 0.001 0.000 0.001 0.000 0.001 0.000 1.000 0.000 0.000
(8) 0.007 0.129 0.054 0.059 0.103 0.082 0.000 1.000 0.951
9) 0.025 0.137 0.079 0.071 0.125 0.017 0.000 0.951 1.000

Table 14: Pearson’s correlation coefficients between dependent variables, for Interest Rate deriva-
tives. Variables are: (1) intragroup, (2) financial nature, (3) tradingcapacity, (4) Non-EEA cpty,
(5) clearing obligation, (6) maturityyear, (7) eurnotional, (8) prev.notional, (9) prev.not.cleared.

(1) 2 6 (4) () © (7 (8) 9)
1.000 —0.049 0.020  0.302  0.092  0.050 0.004 0.098 —0.162

—

(1)

(2) —0.049 1.000 0.037 0.068 —0.035 —0.008 0.000 0.009 0.129
(3) 0.020 0.037 1.000 0.024 0.004 0.009 0.000 0.004 0.052
(4) 0.302 0.058 0.024 1.000 0.094 —-0.004 0.002 0.036 0.086
(5) 0.092 —0.035 0.004 0.094 1.000 —0.044 0.001 0.061 —0.130
(6) 0.050 —0.008 0.009 -—0.004 —0.044 1.000 0.000 0.027 —0.001
(7) 0.004 0.000 0.000 0.002 0.001 0.000 1.000 0.000 0.000
(8) 0.098 0.009 0.004 0.036 0.051 0.027 0.000 1.000 —0.007
(9) —0.162 0.129 0.052 0.086 —0.130 -0.001 0.000 —0.007 1.000
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Appendix D. Methodology to calculate clearing rates

I use the internationally agreed upon methodology for calculating clearing rates (developed
by the FSB), which ensures comparability of these numbers with others reported by institutions
worldwide. The methodology encompasses the cleaning procedure as described in Annex[A] Broadly
speaking, to calculate clearing rates I classify trades into cleared and uncleared, and ignore some
categories of trades altogether. I classify trades that have never been cleared as uncleared, but
ignore uncleared trades that become cleared during the analysed period to avoid double counting.
I classify cleared trades where a central counterparty is one of the counterparties as cleared, but I
ignore cleared trades where both counterparties are not CCPs, as these are assumed to be client
legs of the previously classified cleared trades. I only use the reports of new trades, and do not use
old outstanding trades or position reports. Since cleared trades are reported twice (the trade goes
from one counterparty to the CCP, and from the CCP to the other counterparty), I only count
half the number or volume of cleared trades in the calculations described below to adjust for such
double reporting. Of note, uncleared trades as well as both sides of the cleared trades have double
reporting in addition to the above, but these are accounted for when removing duplicates according
to trade identifiers within the cleaning procedure. Then, to calculate clearing rates (and, as an
intermediate step, the adjusted total gross notional), I follow the same calculation that is used by
the FSBY the Bank of England’] and the ISDAP}

Notional of cl d trad
Adj. Total Gross Notional = ovonal o (;eare %% | Notional of uncleared trades (7)

(Notional of cleared trades/2)
Adj. Total Gross Notional

(8)

Clearing rates are usually represented as the percent of notional cleared to the total notional

Clearing rate =

traded, but one could also calculate them in terms of the number of trades cleared in the total

number of trades entered into.

Shttp://wuw.fsb.org/wp-content/uploads/0TC-Derivatives-10th-Progress-Report.pdf
"http://www.bankofengland.co.uk/publications/Documents/fmi/annualreport2016.pdf
Shttp://www2.isda.org/functional-areas/research/research-notes/
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Appendix E. Effect size

Table 15: Effect size for hypothesis 1 (full sample), with odds ratio of trade not being cleared given
it being within a group (OR), Pearson’s correlation coefficient between trade being cleared and it
being within a group (p(X,Y")), partial correlation coefficient controlling for whether trade is with a
non-EEA counterparty (p(X,Y|Z)), and mutual information (MI) and partial mutual information

MI(X,Y|Z) set up in the same way as the correlation coefficients.

(CO) (CR) (EQ) (FX) (IR)
OR 687.607  600.860 N/A* 19.731 93.920
p(X,Y) —0.031  —0.243  —0.037 ~0.035  —0.406
p(X,Y|2) —0.034  —0236  —0.068 ~0.040  —0.310
MI(X,Y) 0.001 0.047 0.001 0.001 0.106
MI(X,Y|Z)  0.001 0.045 0.002 0.001 0.067

Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413

Notes: All values significant at the 1 percent level.
*Not defined (0 intragroup cleared trades).

Table 16: Effect size for hypothesis 2 (full sample), with Pearson’s correlation coefficient between
trade being cleared and its year of maturity (p(X,Y")), partial correlation coefficient controlling
for whether trade is within a group (p(X,Y|Z)), and mutual information (MI) and partial mutual

information MI(X,Y|Z) set up in the same way as the correlation coefficients.

(CO) (CR) (EQ) (FX) (IR)
p(X,Y) —0.013  —0.015 0.012 0.289 0.060
p(X,Y|2) —0.012  —0.069 0.012 0.289 0.088
MI(X,Y) 0.001 0.044 0.014 0.007 0.011
MI(X,Y|Z)  0.001 0.023 0.014 0.006 0.012

Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413

Notes: All values significant at the 1 percent level.
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Table 17: Effect size for hypothesis 3 (full sample), with Pearson’s correlation coefficient between
trade being cleared and log of its gross notional exposure (p(X,Y")), and partial correlation coeffi-

cient controlling for whether trade is within a group (p(X,Y|Z2)).

(CO) (CR) (EQ) (FX) (IR)
p(X,Y) 0.034 0.152 —0.011 0.036 0.076
p(X,Y|Z) 0.043 0.166 —0.010 0.034 0.035
Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413
Notes: All values significant at the 1 percent level.

Table 18: Effect size for hypothesis 4 (full sample), with odds ratio of trade not being cleared given
it is with a counterparty outside of the EEA (OR), Pearson’s correlation coefficient between trade
being cleared and it being with a counterparty outside of the EEA (p(X,Y")), partial correlation
coefficient controlling for whether trade is within a group (p(X,Y|Z7)), and mutual information (MI)
and partial mutual information MI(X,Y|Z) set up in the same way as the correlation coefficients.

(CO) (CR) (EQ) (FX) (IR)

OR 0.619 1.499 93.885 41.595 9.068
p(X,Y) 0.020 —0.067 —0.089 —-0.107 —0.492
p(X,Y|Z) 0.024 0.033 —0.105 —0.109 —0.424
MI(X,Y) 0.000 0.002 0.004 0.007 0.128
PMI(X,Y|Z) 0.000 0.000 0.005 0.007 0.088
Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413
Notes: All values significant at the 1 percent level.
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Table 19: Effect size for hypothesis 5 (full sample), with odds ratio of trade being cleared given it is
of financial nature (OR), Pearson’s correlation coefficient between trade being cleared and it being
of financial nature (p(X,Y)), partial correlation coefficient controlling for whether trade is within
a group (p(X,Y]Z)), and mutual information (MI) and partial mutual information MI(X,Y|Z)
set up in the same way as the correlation coefficients.

(CO) (CR) (EQ) (FX) (IR)
OR 0.202 6.221 1.598 27.800 3.601
p(X,Y) —0.067  0.036 0.008 0.028 0.060
p(X,Y|2) —0.089  0.051 0.007 0.022 0.044
MI(X,Y) 0.001 0.001 0.000 0.001 0.002
MI(X,Y|Z)  0.003 0.001 0.000 0.001 0.001

Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413

Notes: All values significant at the 1 percent level.

Table 20: Effect size for hypothesis 6 (full sample), with Pearson’s correlation coefficient between
trade being cleared and the ratio of the total gross notional cleared by the reporting counterparty
to the total gross notional traded by the reporting counterparty within the same asset class in the
previous month (p(X,Y")), and partial correlation coefficient controlling for whether trade is within
a group (p(X,Y|Z)).

(CO) (CR) (EQ) (FX) (IR)
p(X,Y) 0.884 0.424 0.996 0.064 0.365
p(X,Y|Z) 0.884 0.362 0.996 f 0.234

Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413

Notes: All values significant at the 1 percent level.
TN/A due to limited number of cleared intragroup trades.
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Table 21: Effect size for hypothesis 7 (full sample), with Pearson’s correlation coefficient between
trade being cleared and its total gross notional traded by reporting counterparty within the previous
month (p(X,Y")), and partial correlation coefficient controlling for whether trade is within a group
(p(X,Y|2)).

(CO) (CR) (EQ) (FX) (IR)
p(X,Y) —0.046  —0.060  —0.093 0.155 ~0.029
p(X,Y|Z) —0.048  0.035 ~0.090 0.155 0.024

Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413

Notes: All values significant at the 1 percent level.

Table 22: Effect size for hypothesis 8 (full sample), with Pearson’s correlation coefficient between
trade being cleared and its total gross notional centrally cleared by reporting counterparty within
the previous month (p(X,Y")), and partial correlation coefficient controlling for whether trade is
within a group (p(X,Y|2)).

(CO) (CR) (EQ) (FX) (IR)
p(X,Y) 0.862 0.141 0.994 0.128 0.127
p(X,Y|Z) 0.862 0.182 0.994 0.128 0.107

Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413

Notes: All values significant at the 1 percent level.
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Appendix F. Economies of scale: decomposition

Below I present results of the decomposition of results for testing the economies of scale (hy-
pothesis 6) into separate analysis of the denominator (notional previously traded, hypothesis 7)

and the numerator (notional previously cleared, hypothesis 8) of the ratio used in the main text.

Hypothesis 7: the size of previous trading activity

To test the seventh hypothesis, which conjectures that trades with counterparties that have
traded larger volumes in the preceding month are more likely to be centrally cleared on a voluntary
basis, I estimate the below equation using a conditional probit model, the choice of which is subject
to robustness checks as presented in Tables

Pr(cleared; = 1) = ®(a + 1 log(prev.notional), + v + 9;) + €; 9)

My hypothesis is confirmed if I find a statistically significant and positive coefficient of the
logarithm of the notional traded by the reporting counterparty in the previous month 3;. I employ
time fixed effects and I saturate the model with counterparty type fixed effects given the results
of robustness checks as described in Annex [H] There I also present checks for robustness w.r.t.
various control variables, based on which no control variables have been included in this model.
I use the notional value in logarithm, in line with the standard practice in financial economics.
Please note that for this hypothesis I also perform robustness checks for a model with the number
of trades instead of the volume of trades entered into by the reporting counterparty in the previous
month. As expected, results are more interesting and insightful when I use the notional instead of
the number of trades.

As can be seen in Table trades which involve a counterparty that has traded larger volume of
derivatives within the same asset class in the previous month are more likely to be centrally cleared
for credit, interest rate, and foreign exchange contracts, but less likely to be centrally cleared for
commodity and equity contracts. Thus, it appears that there are also economies of scale related
to clearing credit and interest rate derivatives stemming from the scale of operations within the
derivatives market of the reporting counterparty. This effect is not very strong, although significant
(Table [21)).

In Figure [9] I plot response rates based on theoretical characteristics of a contract that would
be entered into at the end of the studied period. In particular, I distinguish between various asset
classes, the volume of derivatives traded in the previous month by the reporting counterparty,
and the type of the reporting counterparty. For interest rate derivatives there is a positive linear
relationship between previously traded notional and the probability of a trade being cleared. Similar

result appears for credit derivatives.
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Table 23: Results for hypothesis 7 (extragroup), estimated with a conditional probit model
(Equation @ The dependent binary variable denotes whether a contract is centrally cleared.
log(prev.notional) denotes the total gross notional traded by the reporting counterparty within the
same asset class in the previous month. The full sample of all new derivative contracts that are
not between two entities within the same group is from April 2016 until June 2017.

cleared (extragroup)

(CO) (CR) (EQ) (FX) (IR)
log(prev.notional) ~ —0.088"** 0.041*** —0.123*** 0.395*** 0.047**

(0.001) (0.001) (0.001) (0.002) (0.000)
Constant —5.098***  —2.731*** 0.609*** —4.985"*  —1.046***

(0.030) (0.018) (0.014) (0.017) (0.007)
Monthly FE Yes Yes Yes Yes Yes
Type FE Yes Yes Yes Yes Yes
Observations 3,770,361 f 9,470,268 3,687,931 3,546,324
McFadden’s R? 0.544 0.039 0.444 0.248 0.023
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
"Not shown for reasons of confidentiality.
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Table 24: Results for hypothesis 8 (extragroup), estimated with a conditional probit model
(Equation . The dependent binary variable denotes whether a contract is centrally cleared.
log(prev.not.cleared) denotes the total gross notional cleared by the reporting counterparty within
the same asset class in the previous month. The full sample of all new derivative contracts that
are not between two entities within the same group is from April 2016 until June 2017.

cleared (extragroup)

(CO) (CR) (EQ) (FX) (IR)
log(prev.not.cleared) 0.289*** 0.110*** 0.396*** 0.071*** 0.072***

(0.002) (0.000) (0.003) (0.000) (0.000)
Constant —3.946**  —=3.907***  —4.652"**  —3.935"* = —1.593***

(0.035) (0.015) (0.076) (0.011) (0.006)
Monthly FE Yes Yes Yes Yes Yes
Type FE Yes Yes Yes Yes Yes
Observations 3,770,361 f 9,470,268 3,687,931 3,546,324
McFadden’s R? 0.885 0.119 0.990 0.177 0.049
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
"Not shown for reasons of confidentiality.
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Fig. 9. Predicted clearing rates based on the model reported in Table accounting for the type
of the counterparty, asset class of the contract, and the total gross notional traded by the reporting
counterparty in the previous month, for an extragroup contract that would be executed at the end
of the studied period (June 2017). Standard errors are not presented as they are ~ 0 for all values
(except for insurers & pension funds for which results should be interpreted with caution).

Hypothesis 8: the size of previous clearing activity

To test the eight hypothesis, which conjectures that trades with counterparties who have cleared
larger volumes in the preceding month are more likely to be centrally cleared on a voluntary basis,
I estimate the below equation using a conditional probit model, the choice of which is subject to
robustness checks as presented in Tables [TO77}

Pr(cleared; = 1) = ®(a + B1 log(prev.not.cleared), + v + d;) + € (10)

My hypothesis is confirmed if I find a statistically significant and positive coefficient of the
logarithm of the notional cleared by the reporting counterparty in the previous month 8;. I employ
time fixed effects and I saturate the model with counterparty type fixed effects given the results
of robustness checks as described in Annex [H| There I also present checks for robustness w.r.t.
various control variables. I use the notional value in logarithm, in line with the standard practice
in financial economics. Similar to the previous hypothesis, I also perform a robustness check for a
model with the number of cleared trades being used instead of the volume of cleared trades.

As can be seen in Table the picture is very clear. Trades which involve a counterparty that
has cleared larger volume of derivatives within the same asset class in the previous month are more

likely to be centrally cleared for all asset classes. The effect is reasonably strong for both credit and
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interest rate derivatives (Table . It is exceedingly strong for commodity and equity derivatives,
but it is a consequence of a very small and concentrated part of these markets that uses central
clearing.

In Figure [9 I plot response rates based on theoretical characteristics of a contract that would
be entered into at the end of the studied period. In particular, I distinguish between various asset
classes, the volume of derivatives cleared in the previous month by the reporting counterparty, and
the type of the reporting counterparty. For interest rate derivatives there is a linear relationship
between previously cleared notional and the probability of a trade being cleared. The probabilities
of trade being cleared varies significantly depending on the type of reporting counterparty. For
credit derivatives the picture is the same, except the relationship is further away from being linear.
Once again, results for commodity and equity derivatives are not trustworthy in this setup, as they

stem from the particular structure of these markets with regards to central clearing.
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Fig. 10. Predicted clearing rates based on the model reported in Table accounting for the type
of the counterparty, the asset class of the contract, and the total gross notional of trades centrally
cleared by the reporting counterparty in the previous month, for an extragroup contract that would
be executed at the end of the studied period (June 2017). Standard errors are not presented as they
are ~ 0 for all values (except for insurers & pension funds for which results should be interpreted
with caution).
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Appendix G. Alternative specifications

Table 25: Results for hypothesis 1 (with non-EEA counterparty), estimated with a conditional
probit model (Equation . The dependent binary variable denotes whether a contract is centrally
cleared. intragroup denotes whether a contract is between entities within the same group. The full
sample of all new derivative contracts where one of the counterparties has been established outside
of the EEA is from April 2016 until June 2017.

cleared (with non-EEA)
(CO) (CR) (EQ) (FX) (IR)

intragroup —4.438  —2.646*** —3.391 —0.196***  —1.722***
(9.217) (0.020) (36.431) (0.024) (0.005)

Constant —6.223  —1.095*"* —3.422**  _3.235"*  _(.652"**
(16.942)  (0.006)  (0.021) (0.020) (0.004)

Monthly FE Yes Yes Yes Yes Yes
Observations 1,732,703 1,253,452 7,939,029 32,499,985 1,893,030
McFadden’s R? 0.378 0.200 0.179 0.078 0.128
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
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Table 26: Results for hypothesis 1 (with two EEA counterparties), estimated with a conditional
probit model (Equation . The dependent binary variable denotes whether a contract is centrally
cleared. intragroup denotes whether a contract is between entities within the same group. The full
sample of all new derivative contracts between two entities established in the EEA is from April
2016 until June 2017.

cleared (within EEA)
(CO) (CR) (EQ) (FX) (IR)

intragroup —1.660*** —4.239 —4.087**  —1.137"*  —2.631"**
(0.094) (3.529) (3.055) (0.012) (0.007)

Constant —3.217% —1178% —2.3227%  _2.513%*  (.509***
(0.018)  (0.007)  (0.007) (0.008) (0.003)

Monthly FE Yes Yes Yes Yes Yes
Observations 2,563,671 560,595 4,381,137 28,127,200 2,338,383
McFadden’s R? 0.125 0.034 0.104 0.063 0.120
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
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Table 27: Results for hypothesis 2 (full sample), estimated with a conditional probit model (Equa-
tion . The dependent binary variable denotes whether a contract is centrally cleared. maturi-
tyyear denotes whether the year in which a contract matures. I control for log(eurnotional), which
denotes the logarithm of the gross notional value of the contract, and clearingobligation, which
denotes whether the clearing obligation has been deferred or is not envisioned. The full sample of
all new derivative contracts is from April 2016 until June 2017.

cleared (full sample)

(CO) (CR) (EQ) (FX) (IR)
maturityyear —0.078***  —0.008***  —0.064*** 0.055*** 0.012***

(0.004) (0.000) (0.000) (0.000) (0.000)
log(eurnotional) 0.090*** 0.131***  —0.019*** 0.074** 0.053***

(0.000) (0.001) (0.001) (0.000) (0.000)
clearingobligation — —0.540***  —0.731*** —3.187*** 1.431%** —0.192***

(0.008) (0.003) (0.008) (0.036) (0.001)
Constant 153.300***  13.406***  127.200"** —116.900*** —25.340***

(7.158) (0.384) (0.696) (0.951) (0.148)
Monthly FE Yes Yes Yes Yes Yes
Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413
McFadden’s R? 0.245 0.080 0.550 0.151 0.016
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
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Table 28: Results for hypothesis 3 (full sample), estimated with a conditional probit model
(Equation . The dependent binary variable denotes whether a contract is centrally cleared.
log(eurnotional) denotes the logarithm of the gross notional value of the contract. I control for
maturityyear, which denotes whether the year in which a contract matures, and Non-EEA cpty,
which denotes whether the one of the counterparties to a contract has been established outside of
the EEA. The full sample of all new derivative contracts is from April 2016 until June 2017.

cleared (full sample)

(CO) (CR) (EQ) (FX) (IR)
log(eurnotional)  0.092*** 0.137***  —0.015**  0.085*** 0.036™**

(0.001) (0.001) (0.000) (0.000) (0.000)
maturityyear —0.069***  —0.001***  —0.001*** 0.041*** 0.013***

(0.003) (0.000) (0.000) (0.000) (0.000)
Non-EEA cpty 0.135*** —0.240***  —1.407***  —1.364*** —1.340***

(0.005) (0.003) (0.008) (0.006) (0.001)
Constant 135.900***  —1.344***  —0.837* 87.180"**  —26.010***

(6.818) (0.363) (0.362) (0.259) (0.159)
Monthly FE Yes Yes Yes Yes Yes
Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413
McFadden’s R? 0.235 0.049 0.150 0.251 0.192
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
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Table 29: Results for hypothesis 4 (full sample), estimated with a conditional probit model (Equa-
tion . The dependent binary variable denotes whether a contract is centrally cleared. Non-EEA
cpty denotes whether the one of the counterparties to a contract has been established outside of
the EEA. The full sample of all new derivative contracts is from April 2016 until June 2017.

cleared (full sample)

(CO) (CR) (EQ) (FX) (IR)
Non-EEA cpty  0.171***  —0.239***  —1.409***  —1.265"** —1.347"**

(0.005) (0.002) (0.008) (0.005) (0.001)
Constant —3.306"**  —1.071***  —2.418***  —2.490*** 0.497***

(0.017) (0.005) (0.006) (0.008) (0.002)
Monthly FE Yes Yes Yes Yes Yes
Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413
McFadden’s R? 0.203 0.018 0.148 0.146 0.186
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
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Table 30: Results for hypothesis 5 (full sample), estimated with a conditional probit model (Equa-
tion [p). The dependent binary variable denotes whether a contract is centrally cleared. financial
nature denotes whether the reporting counterparty is of financial nature. I control for Non-EEA
cpty, which denotes whether the one of the counterparties to a contract has been established outside
of the EEA. The full sample of all new derivative contracts is from April 2016 until June 2017.

cleared (full sample)
(CO) (CR) (EQ) (FX) (IR)

financial nature  —0.422***  1.016**  0.391**  0.942"*  1.071***
(0.013)  (0.019) (0.007) (0.023) (0.007)

Non-EEA cpty  0.283°%  —0.212%F —1.863*** —1.381%** —1.421***
(0.006)  (0.003) (0.009) (0.005) (0.001)

Constant —4.540%F  —2.595%*  —1.416**  —3.560"** —0.906***
(0.031)  (0.021) (0.010) (0.025) (0.007)

Monthly FE Yes Yes Yes Yes Yes
Type FE Yes Yes Yes Yes Yes
Observations 4,296,374 1,814,047 12,320,166 60,627,185 4,231,413
McFadden’s R 0.428 0.027 0.506 0.196 0.211
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
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Table 31: Results for hypothesis 6 (full sample), estimated with a conditional probit model (Equa-
tion @ The dependent binary variable denotes whether a contract is centrally cleared. prev.ratio
denotes the total gross notional cleared by the reporting counterparty divided by the total gross
notional traded by the reporting counterparty within the same asset class in the previous month.
The full sample of all new derivative contracts is from April 2016 until June 2017.

cleared (full sample)

(CO) (CR) (EQ) (FX) (IR)
prev.ratio 8.129*** 3.515™** 6.858*** 0.000*** 1.868***

(0.052) (0.007) (0.051) (0.000) (0.003)
Constant —4.261*"*  —2.314"*  —4.160"**  —2.844** = —1.182***

(0.051) (0.011) (0.070) (0.008) (0.003)
Monthly FE Yes Yes Yes Yes Yes
Type FE Yes Yes Yes Yes Yes
Observations 4,296,374 1,814,047 12,320,166 4,162,367 4,231,413
McFadden’s R? 0.818 0.217 0.992 0.069 0.107
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
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Table 32: Results for hypothesis 7 (full sample), estimated with a conditional probit model
(Equation @ The dependent binary variable denotes whether a contract is centrally cleared.
log(prev.notional) denotes the total gross notional traded by the reporting counterparty within the
same asset class in the previous month. The full sample of all new derivative contracts is from
April 2016 until June 2017.

cleared (full sample)

(CO) (CR) (EQ) (FX) (IR)
log(prev.notional)  —0.029"**  —0.028"**  —0.123*** 0.378*** 0.015***

(0.000) (0.000) (0.001) (0.002) (0.000)
Constant —4.824***  —1.033*** 0.596*** —4.895"**  —0.407***

(0.029) (0.013) (0.013) (0.017) (0.006)
Monthly FE Yes Yes Yes Yes Yes
Type FE Yes Yes Yes Yes Yes
Observations 4,296,374 1,814,047 12,320,166 4,162,367 4,231,413
McFadden’s R? 0.431 0.022 0.453 0.239 0.020
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
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Table 33: Results for hypothesis 8 (full sample), estimated with a conditional probit model
(Equation . The dependent binary variable denotes whether a contract is centrally cleared.
log(prev.not.cleared) denotes the total gross notional cleared by the reporting counterparty within
the same asset class in the previous month. The full sample of all new derivative contracts is from
April 2016 until June 2017.

cleared (full sample)

(CO) (CR) (EQ) (FX) (IR)
log(prev.not.cleared) 0.292*** 0.144*** 0.400*** 0.071*** 0.080***

(0.002) (0.001) (0.003) (0.000) (0.000)
Constant —3.871"*  —4.515%** —4. 7117 —3.968"**  —1.923***

(0.034) (0.018) (0.077) (0.011) (0.005)
Monthly FE Yes Yes Yes Yes Yes
Type FE Yes Yes Yes Yes Yes
Observations 4,296,374 1,814,047 12,320,166 4,162,367 4,231,413
McFadden’s R? 0.873 0.110 0.990 0.173 0.060
Notes: ***Significant at the 1 percent level.

**Significant at the 5 percent level.
*Significant at the 10 percent level.
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Fig. 11. Predicted clearing rates based on the model reported in Table [7] accounting for the type
of the counterparty, and the ratio of the total gross notional cleared by the reporting counterparty
to the total gross notional traded by the reporting counterparty within the same asset class in the
previous month, for an extragroup commodity derivative contract that would be executed at the
end of the studied period (June 2017). Standard errors are not presented as they are ~ 0 for all
values (except for insurers & pension funds for which results should be interpreted with caution).
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Fig. 12. Predicted clearing rates based on the model reported in Table [7] accounting for the type
of the counterparty, and the ratio of the total gross notional cleared by the reporting counterparty
to the total gross notional traded by the reporting counterparty within the same asset class in the
previous month, for an extragroup equity derivative contract that would be executed at the end of
the studied period (June 2017). Standard errors are not presented as they are ~ 0 for all values
(except for insurers & pension funds for which results should be interpreted with caution).
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Fig. 13. Predicted clearing rates based on the model reported in Table [7] accounting for the type
of the counterparty, and the ratio of the total gross notional cleared by the reporting counterparty
to the total gross notional traded by the reporting counterparty within the same asset class in the
previous month, for an extragroup foreign exchange derivative contract that would be executed at
the end of the studied period (June 2017). Standard errors are not presented as they are ~ 0 for all
values (except for insurers & pension funds for which results should be interpreted with caution).
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Fig. 14. Predicted clearing rates based on the model reported in Table 23] accounting for the
type of the counterparty, and the total gross notional traded by the reporting counterparty in the
previous month, for an extragroup commodity derivative contract that would be executed at the
end of the studied period (June 2017). Standard errors are not presented as they are ~ 0 for all
values (except for insurers & pension funds for which results should be interpreted with caution).
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Fig. 15. Predicted clearing rates based on the model reported in Table [23] accounting for the
type of the counterparty, and the total gross notional traded by the reporting counterparty in the
previous month, for an extragroup equity derivative contract that would be executed at the end of
the studied period (June 2017). Standard errors are not presented as they are ~ 0 for all values
(except for insurers & pension funds for which results should be interpreted with caution).
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Fig. 16. Predicted clearing rates based on the model reported in Table [23] accounting for the
type of the counterparty, and the total gross notional traded by the reporting counterparty in the
previous month, for an extragroup foreign exchange derivative contract that would be executed at
the end of the studied period (June 2017). Standard errors are not presented as they are ~ 0 for all
values (except for insurers & pension funds for which results should be interpreted with caution).
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Fig. 17. Predicted clearing rates based on the model reported in Table accounting for the
type of the counterparty, and the total gross notional of trades centrally cleared by the reporting
counterparty in the previous month, for an extragroup commodity derivative contract that would
be executed at the end of the studied period (June 2017). Standard errors are not presented as they
are ~ 0 for all values (except for insurers & pension funds for which results should be interpreted
with caution).
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Fig. 18. Predicted clearing rates based on the model reported in Table accounting for the
type of the counterparty, and the total gross notional of trades centrally cleared by the reporting
counterparty in the previous month, for an extragroup equity derivative contract that would be
executed at the end of the studied period (June 2017). Standard errors are not presented as they
are ~ 0 for all values (except for insurers & pension funds for which results should be interpreted
with caution).
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Fig. 19. Predicted clearing rates based on the model reported in Table accounting for the
type of the counterparty, and the total gross notional of trades centrally cleared by the reporting
counterparty in the previous month, for an extragroup foreign exchange derivative contract that
would be executed at the end of the studied period (June 2017). Standard errors are not presented
as they are ~ 0 for all values (except for insurers & pension funds for which results should be
interpreted with caution).
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Appendix H. Robustness checks
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