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                    Abstract
This article is a contribution towards the growing empirical literature on the relationship between liquidity and pricing of credit default swaps (CDSs). To the best of my knowledge, the article becomes the first to show that market liquidity does matter to CDS pricing in Japan, by looking into a sole benchmark index of CDS trading for investment-grade debt claims, or the Markit iTraxx Japan (MiJ). The impact of illiquidity on MiJ premia has declined since the International Swaps and Derivatives Association introduced new trade practices in April 2009. The liquidity of the MiJ has increased since the Japan Securities Clearing Corporation started operating as a central counterpart for the MiJ in July 2011. The price discovery ability of the MiJ has also increased since then.
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	The JSCC has allowed me to use the data for public academic research and share them with readers of the Journal of Financial Services Research upon the latter’s request.


	Introducing a CCP to a specific asset, however, has the potential to impede nettings across asset classes. Taking this adverse effect into account, Cont and Kokholm (2014) demonstrate that when a CCP operates for interest rate swaps, adding a CCP for CDSs results in reducing total counterparty risks. By contrast, Duffie and Zhu (2011) show that additional effects of a CCP introduced to CDSs are small when a CCP also operates for interest rate swaps. Such a disagreement comes from assumptions on the distribution of exposures across asset classes. Duffie and Zhu (2011) assume independent and identically distributed Gaussian exposures whilst Cont and Kokholm (2014) relax such Gaussian exposures by taking into account differences in riskiness across asset classes. Loon and Zhong (2014) find for single-name CDSs in the U.S. that an introduction of CCP has contributed towards reducing counterpart risks, and that it has weakened the association of CDS premia with dealers’ credit risk.


	In general, financial institutions manage counterparty risks in derivatives transactions by providing collateral with each other, hiring specialists who find some contracts that can be broken without affecting the profiles of credit portfolios, or the so-called ‘trade compression’ (Vause 2010), as well as calculating the value of positions with credit valuation adjustments (Lipton and Sepp 2009). Acharya and Bisin (2014) argue that the lack of transparency in the OTC market encourages insurance seller to take too many short-positions, thereby resulting in increases of the overall counterparty risk.


	Although the default of CCPs actually occurred only five times in recent years (Tucker 2011), clearing participants still need to manage the riskiness of a CCP itself. Arnsdorf (2012), Galbiati and Soramäki (2012), and Song et al. (2014) address how to measure the CCP risk. BIS and IOSCO (2015) propose indicators that CCPs have to disclose so as to help clearing participants understand the CCP risk.


	A physical settlement had previously been a common method in the case of credit events. In this type of settlement, a protection buyer sells referred claims at face value to its counterpart protection seller. If the buyer does not hold referred claims, it must go to the bond market to buy the claims at a distressed price. In addition, there has been an infrequently-used method, or cash settlement. In this settlement, a protection buyer is provided by its counterpart protection seller with money equal to the difference between the actual and face value of referred claims. When an issuer of a debt claim defaults, different investors may price the claim differently by estimating different recovery rates.


	The number of contracts outstanding for the MiJ is also available on a weekly basis. This article, however, does not use the indicator because it is very strongly and positively correlated with MS. A correlation coefficient between the two indicators on a weekly basis is 0.97 in the full sample period as described hereinafter.


	The new ISDA rules came into effect from 8 April 2009, affecting more than 2000 dealers (ISDA 2009c).


	When an increase of price volatility of a financial asset is regarded as an increase in the amount of new information to be gathered and processed to price the asset (French and Roll 1986), the increased volatility could require dealers to pay more information costs necessary to trade it. When an increase of price volatility of a financial asset is regarded as an increase of uncertainty on the asset value, the increased volatility could discourage dealers to trade the financial asset by making it difficult for them to hedge their positions (Routledge and Zin 2009).


	ADF test statistics calculated for e
                                
                                    1
                                
                                , e
                                
                                    2
                                
                                , and e
                                
                                    3
                                 based on the Dickey-Fuller regressions including intercepts but not trends are −6.11, −4.72, and −5.93, respectively. The order of lag (s) is one for all e’s. This is chosen by the SBC. Cheung and Lai (1995)’s critical value is used.


	If BAS increases by 1 at τ – 1, ECT1 and ECT2 will simultaneously increase by 1 and 0.20, respectively, and ECT3 will contemporaneously decrease by 1.07. The increase of ECT1 by 1 at τ – 1 will decrease BAS by 0.35 (−0.35 = 1 × −0.35) at τ, which will not affect MS, or will change it by 0 (= −0.35 × 0), and will contemporaneously reduce MD by 0.20 (−0.20 = −0.35 × 0.58). The increase of ECT2 by 0.20 at τ – 1 will decrease MS by 0.05 (−0.05 = 0.20 × −0.26) at τ, which will contemporaneously increase BAS by 0.01 (= −0.05 × −0.21). The decrease of ECT3 by 1.07 at τ – 1 will increase MD by 0.58 (= −1.07 × −0.54) at τ, which will contemporaneously increase BAS by 0.03 (=0.58 × 0.05).


	VIF = 1/{1 – (correlation coefficient) 2}. A VIF of MS and PD and that of MD and PD are 1.04 and 1.07, respectively, in the post-CCP period.


	For example, a correlation coefficient between yields on five-year government bonds and spreads between the yields and overnight money rates is 0.94 in the full sample period. The data used are weekly averages of daily data.


	Arora et al. (2012) use a proprietary dataset that contains not only dealers’ quotes of CDS premia but also actually-agreed CDS premia between a large asset management company and protection-selling dealers. They find that the agreed premia carry premia related to credit risks of protection-selling dealers.


	The maturity of the zero-coupon interest rates is the same as the Macaulay duration of the NBE.
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Appendices
Appendix A
This table shows definitions and sources of data. Three notes are as follows: firstly, for the convenience of data processing for MS and MD, a week is supposed to start on Friday and end on Thursday; secondly, weekly averages are calculated with daily data for five weekdays which exclude Saturdays and Sundays but include public holidays; and lastly, in the average calculations, values in previous trading days are used for public holidays.
Table 17 This table shows definitions and sources of data. Three notes are as follows: firstly, for the convenience of data processing for MS and MD, a week is supposed to start on Friday and end on Thursday; secondly, weekly averages are calculated with daily data for five weekdays which exclude Saturdays and Sundays but include public holidays; and lastly, in the average calculations, values in previous trading days are used for public holidays.Full size table


                Appendix B
The market-wide liquidity (MWL) is the simple average of bid-ask spreads on single name CDSs for 5-year Japanese-yen senior debt claims of 69 companies. These companies are selected based on two criteria. One criterion is the possession of Markit Reference Entity Database codes, which are expected to make CDS contracts liquid by helping counterparties to rapidly agree on transactions and to put trust in the underlying reference data. The other criterion is the availability of time-series ask-bid spreads as of 17:15 in Tokyo from September 2006 in Bloomberg.
Market-wide liquidity shocks to MiJ bid-ask spreads, or ε
                    
                        MW
                    , are residuals of the following regression equation estimated by the OLS method:
$$ MW{L}_{\tau }={m}_{CT}CT+{m}_1MW{L_{\tau}}_{{\textstyle \hbox{--} }1}+{m}_2MW{L_{\tau}}_{{\textstyle \hbox{--} }2}+\cdots +{m}_kMW{L_{\tau}}_{{\textstyle \hbox{--} }k}+{\varepsilon}_{MW\tau }, $$


                where τ is a weekly point of time, CT is a constant term, m’s are coefficients, k is the order of lag (s) determined by the SBC. k’s are 1, 12, 7, and 5 in the full sample, pre-reform, pre-CCP, and post-CCP periods, respectively. The Radj
                    2s are 0.95, 0.99, 0.91, and 0.81 in the four periods of time, respectively.
The 69 reference companies are, in random order, Toyota Motor Corporation, Nissan Motor Co., Sony Corporation, Panasonic Corporation, Sharp Corporation, NEC Corporation, Hitachi, TOSHIBA CORPORATION, Komatsu Ltd., NIPPON STEEL & SUMITOMO METAL CORPORATION, JFE Holdings, Kobe Steel, Mitsubishi Corporation, NYK Line, Mitsubishi Chemical Holdings, Mitsubishi Gas Chemical Company, Mitsubishi Estate Company, Mitsubishi Heavy Industries, Mitsubishi Electric Corporation, Mitsubishi Rayon Corporation, Mitsubishi Motors, Mitsubishi Materials Corporation, Mitsubishi Logistics Corporation, JX Holdings, Bank of Tokyo-Mitsubishi UFJ, Mitsubishi UFJ Securities Holdings, Mitsui & Co, Mitsui Fudosan Corporation, Sumitomo Mitsui Banking Corporation, Mitsui Chemicals, Mitsui O.S.K. Lines, Mitsui Sumitomo Insurance Company, SoftBank Corp., Tokio Marine Holdings, ORIX Corporation, Tokyo Electric Power Company, Hokkaido Electric Power Co., Chubu Electric Power Company, Kansai Electric Power Company, Kyushu Electric Power Company, IHI Corporation, Japan Tobacco Inc., KOKUYO Co., RICOH Company, KONICA MINOLTA, Fujitsu Limited, Mizuho Financial Group, Nomura Holdings, Daiwa Securities, OJI PAPER CO., Sumitomo Corporation, Sumitomo Chemical Company, Kawasaki Kisen Kaisha, Kawasaki Heavy Industries, Sekisui House, All Nippon Airways Co., East Japan Railway Company, Central Japan Railway Company, Tokyu Corporation, Odakyu Electric Railway Co., Kintetsu Group Holdings Co., Hankyu Hanshin Holdings, Itochu Corporation, Marubeni Corporation, Toyota Tsusho Corporation, Kajima Corporation, OBAYASHI CORPORATION, Shimizu Corporation, and TAISEI CORPORATION.
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