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ABSTRACT 

The financial institution that issues a structured retail product (SRP) becomes the 
dealer for that security. Issuer–dealer funding constraints can directly impact 
price quotes for SRPs. The 2007–2009 financial crisis diminished issuer funding 
liquidity, and both bid and ask quotes declined, with the decrease in bids being 
significantly greater than that for the asks. A reduction in the bid (ask) 
discourages (encourages) investor selling (buying) and helps preserve dealer 
capital. The SRP’s intrinsic value places a bound on how far the ask needs to be 
reduced to induce investor buying. High-leverage (low-leverage) issuers are the 
most (least) financially constrained and decrease their bids by a significant 167% 
(nonsignificant 41%) compared to the pre-crisis average. The decrease in asks is 
nonsignificant for both groups. 
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1 Introduction 

The market for exchange-traded structured retail products (SRPs) is a global, multi-trillion 

dollar market.1 While research has focused on how security and underlying characteristics 

impact prices (Chang, Tang, and Zhang 2015; Celerier and Vallee 2017) and how the markup 

charged on SRPs at issuance declines over time (Stoimenov and Wilkens 2005; Henderson 

and Pearson 2011), the effect of issuer–dealer funding constraints on SRP quotes has not been 

investigated. I use the 2007–2009 financial crisis as an exogenous shock to the financial 

health of SRP issuer–dealers to show that funding constraints directly impact SRP pricing. 

SRPs are issued by financial institutions and can replicate a security, an index, or a 

basket of securities or an option-like claim. The payoff from an index-tracking SRP is a fixed 

proportion of the value of the index. As implied by their name, SRPs are predominantly 

targeted at retail investors who invest in structured products to obtain tailor-made payoff 

structures or to complement their portfolios with assets in which they could not otherwise 

invest without high transaction costs.2 Banks profit from the creation of index SRPs in two 

ways. First, at the time of issuance, banks sell SRPs at a premium over the costs of replicating 

the underlying index. Second, issuing banks continue to act as the market maker for the SRPs 

they issue, thereby profiting from trading that crosses the bid–ask spread. 

The trading volume in the SRP market is very low and, to ensure a viable market, 

exchanges require that SRP issuers be the market maker for the SRPs they issue if the product 

is to be listed. SRP issuers are required to provide firm quotes, which are continually updated 

and observable. Consequently, investors trade almost exclusively with the issuer as the 

trading counterparty (Michel 2019). Theory predicts that funding-constrained issuer–dealers 

provide less liquidity and that their balance sheets indicate how tightly they are constrained 

(Gromb and Vayanos 2002; Weill 2007; Brunnermeier and Pedersen 2009). Duffie (2010) 

argues that the impact of dealer funding constraints on security pricing is aggravated in 

markets with low trading volumes. Dealer funding constraints will then be particularly 

important in the SRP market. 

                                                            
1 Global open interest is estimated to be approximately $2 trillion. See “Industry aims to keep it simple(r)” by 
Telis Demos, May 14, 2012, Financial Times. 
2 For example, retail investors can be attracted to SRPs that replicate emerging market indices such as the 
Brazilian Bovespa or the Stock Exchange of Thailand’s SET 50 Index and thereby give exposure to stocks that 
European retail investors might not be able to acquire directly. 
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The 2007–2009 financial crisis, particularly the default of Lehman Brothers, imposed 

a shock on the funding conditions of many financial institutions. The theory cited above 

predicts that dealers that became more funding constrained will provide less liquidity. 

Liquidity is often measured by the bid–ask spread. However, testing for changes in the bid–

ask spread examines only the change in the ask relative to the change in the bid, and not 

whether the quotes themselves increase or decrease. By simultaneously decreasing both their 

bid and ask quotes, constrained issuer–dealers can withdraw from liquidity provision, since 

reduced investor selling and increased investor buying will reduce dealers’ inventories. The 

bid–ask spread itself could be unchanged. I am not aware of papers that have made this 

important distinction. Further, because I examine index-tracking SRPs and their intrinsic 

values are observable, I can examine bid and ask quotes relative to the intrinsic value. The 

empirical measures that I employ in this paper are the relative bid (ask) quotes, defined as the 

percentage difference between the bid (ask) quotes and the intrinsic value of the SRP. My 

examination of changes in quoted prices relative to intrinsic values provides a clear focus on 

changes in dealers’ pricing strategies, after controlling for changes in quotes that 

mechanistically reflect changes in intrinsic values. 

The principal hypothesis in this study is that issuer–dealer funding constraints 

negatively impact both relative bid quotes and relative ask quotes and that the diminution in 

the relative bids is as large as or larger than the diminution in relative ask quotes. The 

intuition is as follows. To preserve capital, funding-constrained dealers will seek to 

discourage investor sales to the dealer by quoting lower relative bid prices, and funding-

constrained dealers will seek to encourage investor purchases from the dealer by quoting 

lower relative ask prices. Focusing on relative bid quotes, I make two predictions related to 

the financial crisis. First, the relative bid quotes of SRPs will be lower during the crisis than 

during the pre-crisis period, because dealer funding constraints will have tightened. Second, 

the relative bid quotes of SRPs issued by more constrained dealers will be diminished more 

than those of SRPs issued by less constrained dealers. Considering relative ask quotes, 

reductions in ask prices are limited by the intrinsic value of the SRP. Lowering the ask below 

the intrinsic value of the SRPs is an expensive way to raise capital. Thus, the decline in the 

ask could be less than that of the bid whenever a similar decline would require the dealer to 

sell at an ask price below the intrinsic value. 

To numerically illustrate the hypothesis, consider a hypothetical index SRP whose 

intrinsic value is 100 EUR in both the pre-crisis and crisis periods. In the pre-crisis period, 
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the issuer–dealer quotes bid and ask prices of 99.5 EUR and 100.5 EUR, respectively; that is, 

the relative bid and ask quotes are −0.5% and +0.5%, respectively. Now suppose that during 

the crisis, this issuer–dealer becomes financially constrained and seeks to preserve its trading 

capital. A constrained issuer-dealer will provide quotes that reduce the likelihood of adding 

SRPs to its inventory and increase the likelihood of selling some of its inventory. Suppose 

that selling the SRP to the dealer becomes unattractive for investors at a relative bid quote of 

−1.5%. The constrained issuer-dealer’s bid will then decline from the pre-crisis level of 99.5 

EUR to a level of 98.5 EUR during the crisis. Similarly, to increase the likelihood that the 

constrained issuer-dealer’s offer to sell is accepted, the constrained issuer-dealer can lower its 

relative ask price. However, if the intrinsic value places a natural lower bound on the quoted 

ask, the maximal decline in the constrained issuer-dealer’s relative ask is from 0.5% to 0% 

when the ask declines from 100.5 EUR to 100 EUR. Thus, when the issuer-dealer is 

constrained, the relative ask can decline by 0.5% while the relative bid can decline by 1%. In 

contrast, if the issuer-dealer does not become financially constrained during the crisis, then 

the relative ask and relative bid remain at their pre-crisis levels. The following diagram 

summarizes this numerical example. 

Pre-Crisis Period 
Crisis Period 

Constrained Issuer-Dealer Unconstrained Issuer-Dealer 
€100.5 Ask   €100.5 Ask  

 €100 €100 Ask   
 

€99.5 Bid   €99.5 Bid  
     
  €98.5 Bid   

 

In addition to affecting quotes via a tightening of dealer funding constraints, the crisis 

could have affected quotes in two further ways. One way is through an increase in issuer–

dealer default risk. Default risk leads to a discount in SRP pricing that reflects the risk of 

default (Baule, Entrop, and Wilkens 2008; Arnold, Schuette, and Wagner 2020). The intrinsic 

value of an SRP issued by a financial institution that could default is less than the intrinsic 

value of a default-free security, since issuers are not required to hold the underlying assets as 

collateral. Empirical evidence suggests that issuer credit risk is likely to have become more 

important since the default of Lehman Brothers. Lehman’s default led to a repricing of bank 

€1 Spread 
Intrinsic 
Value 

€1 Spread 

€1.5 Spread 
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default risk (Arora, Gandhi, and Longstaff 2012; Shachar 2012).3 If issuer default risk were 

distinct from dealer funding constraints because the issuer and dealer were different entities, 

one could examine the separate effects of each risk; however, because the issuer is also the 

dealer, the two effects in quotes will be co-mingled. While the effect of funding constraints 

on SRP quotes is dealer driven, the pricing of default risk into SRP quotes is determined by 

the market. Investors will only buy SRPs from issuers with high default risk if the ask prices 

are lower, to reflect the risk of default. Therefore, higher issuer default risk should be 

associated with lower relative ask quotes. Higher default risk will also be associated with 

reduced bid quotes relative to the intrinsic value of a default-free SRP, since investors will be 

more willing to sell SRPs that have a higher chance of default. A potential difference between 

the implications of funding constraints and of default risk is that the ask quote of an SRP 

issued by a high–credit risk entity is not naturally bounded below by the intrinsic value of a 

default-free SRP. Thus, if the issuer and dealer were distinct entities and the dealer is not 

funding constrained, then a deterioration in the financial health of the issuer would not be 

associated with a larger decline in bid quotes than in ask quotes. However, because the issuer 

of an SRP is also the dealer, the financial crisis will have caused high-leverage issuers to 

become both more funding constrained and more likely to default. Declines in both the 

relative bid and the relative ask are expected to be larger for high-leverage issuer–dealers than 

for less levered issuer–dealers. Significantly larger observed declines in relative bids than in 

relative asks point to the distinct effect of funding constraints as determinants of SRP quotes. 

The empirical analysis uses credit default swap (CDS) spreads to proxy for issuer default 

risk. 

The final way in which the crisis could have affected quotes is through an increase in 

issuers’ costs of hedging their short exposure to outstanding SRPs. Higher index volatility 

during the crisis can increase the hedging costs for issuers because of higher margin 

requirements on their short positions. While funding constraints motivate a dealer to reduce 

the amount of the SRP that they hold as inventory, increased hedging costs will cause issuers 

to seek to reduce their exposure to outstanding SRPs by reducing the amount of the SRP in 

the hands of investors. This could be achieved by raising the ask to a level where investors no 

longer wish to buy from the issuer–dealer. Issuer–dealers could also increase their bid quotes 

to make it attractive for investors to sell the SRPs to the issuer. Since stock borrowing costs 

                                                            
3 The default of Lehman Brothers rendered the SRPs issued by it, the so-called Lehman Notes, worthless and 
reminded investors of the importance of issuer credit risk (Chang, Tang, and Zhang 2015). 
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will be higher for higher–credit risk borrowers seeking to hedge by short selling, and index 

futures margins will be higher and interest on margin accounts will be lower for higher–credit 

risk institutions, high-leverage issuer–dealers will have a greater incentive to quote high 

relative bid and ask prices during the crises than low-leverage dealers. The effect will be a 

larger increase during the crisis in the relative bid and ask quotes of high-leverage issuers 

than in the quotes offered by low-leverage issuers. A decline rather than an increase in 

relative bid and ask quotes during the crisis suggests that any hedging effect is more than 

offset by the combination of the funding constraint and default risk effects. The empirical 

analysis uses index volatility as a proxy for hedging costs. 

To examine the impact of issuer funding constraints on the provision of SRP quotes, I 

analyze daily bid and ask quotes of open-end index-tracking SRPs without embedded 

leverage that are listed on the European Warrant Exchange (Euwax) over the period March 

2007 to December 2009.4 Much research (e.g., Chen and Sears 1990; Baule, Entrop, and 

Wilkens 2008; Celerier and Vallee 2017) has examined complex SRPs with nonlinear payoffs 

whose intrinsic value must be estimated using modeling assumptions that can introduce 

errors. The intrinsic values of index-tracking SRPs are fixed proportions of their underlying 

indices’ prices.5 Given this accurate determination of the intrinsic value of SRPs, this study is 

able to analyze how issuer–dealers set their bid and ask quotes relative to intrinsic value. The 

sample consists of 190,214 end-of-day bid and ask quotes for 355 SRPs issued by 16 

different financial institutions on 200 different underlying indices. 

Figure 1 plots the monthly medians of RelBid and RelAsk, defined as the percentage 

differences between the SRPs’ end-of-day quotes and their intrinsic value. A negative value 

for RelBid arises whenever the bid quote is below the intrinsic value; RelAsk is positive when 

the ask quote exceeds the intrinsic value. The variables RelBid and RelAsk are depicted in 

Panels A and B, respectively. The figure further depicts the three subperiods used in this 

study, namely, Crisis I (January 2008–August 2008), Crisis II (September 2008–December 
                                                            
4 Germany has the largest market for exchange-listed structured products in the world (see 
https://statistics.world-exchanges.org). Although the data are from Germany, the market characteristics 
described in this paper are very similar to those in the United States (Bergstresser 2008) and Hong Kong (Li and 
Zhang 2011). The US Securities and Exchange Commission (SEC) calls index SRPs performance/market 
participation notes (“Staff Summary Report on Issues Identified in Examinations of Certain Structured 
Securities Products Sold to Retail Investors,” SEC, July 27, 2011). 
5 Other studies that analyze SRPs with embedded options and which must estimate the option values to calculate 
the SRPs’ intrinsic prices are those of Stoimenov and Wilkens (2005), Baule (2011), Henderson and Pearson 
(2011), and Ruf (2011). The fixed conversion ratio of index SRPs is mentioned in the prospectus and is most 
commonly 0.01. For example, given an index price of 10,000 EUR, the intrinsic price (or fair value) of an SRP 
with a 0.01 conversion ratio is 100 EUR. 
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2009), and the pre-crisis period (March 2007–December 2007), which serves as the 

benchmark period. The choice of these subperiods follows, for example, Berger and 

Bouwman (2013), who use the end of 2007 as the start of the subprime lending crisis, and 

Ivashina and Scharfstein (2010), who show that, after the default of Lehman Brothers, bank 

funding problems became the most severe. The 16 issuer–dealers are divided into two groups 

of eight, being the eight with the highest and lowest levels of leverage prior to the crisis. The 

crisis will have caused funding constraints to become more binding on high-leverage issuer–

dealers than on low-leverage issuer–dealers. 

Panel A of Figure 1 shows that the monthly median RelBid quote declines 

substantially over the course of the financial crisis. There is also an apparent relation between 

issuer–dealer leverage and the magnitude of the drop in RelBid. The decrease in the median 

RelBid is larger in the set of high-leverage dealers. The monthly median RelBid of low-

leverage issuer–dealers is only minimally impacted. The monthly median RelAsk in Panel B 

of Figure 1, however, does not depict a clear pattern that is related to high leverage during the 

financial crisis. Only during the first three months of the sample period is there a visible 

decline in the relative ask quotes that is greater among the high-leverage issuer–dealers. This 

finding could suggest that the financial crisis already started to impact SRP prices in early 

2007. During the remainder of the pre-crisis period, however, the relative asks of high- and 

low-leverage issuer–dealers develop closely in parallel. During the last six months of the 

sample period, the RelAsk values of the low-leverage issuer–dealers decline substantially and 

approach the level of the high-leverage issuers. The apparent stronger decline in the median 

monthly relative bid quotes compared to the relative ask quotes among high-leverage issuer–

dealers would be in line with the hypothesis that funding-constrained dealers had better uses 

for their cash than to provide liquidity during this period. 

Figure 2 shows the monthly median SRP percentage bid–ask spread (Bid-Ask), 

defined as the euro bid–ask spread divided by the quote midpoint. The figure shows the 

combined effect of changes in RelBid and RelAsk for high- and low-leverage issuer–dealers. 

In the second half of the pre-crisis period, high-leverage issuer–dealers have a lower median 

percentage bid-ask spread than low-leverage issuer-dealers. This is driven by them quoting 

lower relative ask quotes, as depicted in Panel B of Figure 1. During Crisis I, however, when 

the median RelBid of high-leverage issuer-dealers starts decreases while their median RelAsk 

does not change much, the percentage bid–ask spread of high-leverage issuer-dealers 

increases by almost 100% above that of low-leverage issuer-dealers. During the first six 
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months of Crisis II, the median SRP bid–ask spread among high-leverage issuer–dealers is 

approximately 45% above the one of low-leverage issuer–dealers. As can be seen in Panels A 

and B of Figure 1, the changes in the median bid–ask spread during Crisis I and Crisis II are 

mainly driven by the changes in the relative bid quotes.  

I empirically test the hypothesis of the impact of issuer funding constraints on SRP 

quotes by 1) estimating fixed effects panel regressions and 2) employing a difference-in-

differences (DID) framework. My main proxy for funding constraints is issuer leverage. The 

use of this proxy is motivated by the findings that banks with lower leverage ratios performed 

better during the crisis (Fahlenbrach, Prilmeier, and Stulz 2012; Berger and Bouwman 2013; 

Bouwman and Malmendier 2015). I obtain similar results, however, when using a short-term 

funding ratio as an alternative proxy for funding constraints instead of leverage.6 Via time 

period dummy variables in the regressions, I examine the impact of issuer funding constraints 

on SRP quotes over the two crisis sub-periods. 

Overall, the regression outcomes provide strong support for the hypothesis that issuer 

funding constraints explain the observed SRP quote pattern during the Crisis II period. After 

the default of Lehman Brothers, an increase in issuer–dealer leverage by one standard 

deviation is associated with a 0.1441 percentage point reduction in the relative bid quotes, 

which represents a decline of approximately 60% from the pre-crisis average. The impact of 

an increase in issuer–dealer leverage during Crisis II on the reduction in the relative bid 

quotes is almost twice as big as it is on the reduction in the relative ask quotes relative to the 

pre-crisis period. The difference in the effects is statistically significant. 

Comparing the outcomes of high- versus low-leverage issuer–dealers, the results from 

the DID analysis show that issuers with high leverage before the crisis quoted bid prices that 

were 0.52 percentage points lower after the default of Lehman Brothers than the bid prices 

quoted by issuers with low leverage before the crisis. Based on the respective pre-crisis 

averages of the two issuer groups, this represents an economically large and significant 

decline of 167% for the high-leverage issuers versus a nonsignificant decline of 41% for the 

low-leverage issuers. Alternatively, while low-leverage issuers decreased their SRP bid–ask 

spreads by a nonsignificant 0.04 percentage points during Crisis II, high-leverage issuers 

increased it by 0.30 percentage points, an increase of approximately 41% from the pre-crisis 
                                                            
6 This was motivated by the finding that banks that relied more on short-term debt became vulnerable to short-
term funding problems during the financial crisis (Ivashina and Scharfstein 2010; Cornett, McNutt, Strahan, and 
Tehranian 2011). 
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average. The results further indicate that high index volatility is an additional statistically 

significant determinant of the lower bid quotes during the crisis. Issuer leverage and index 

volatility seem to jointly be the main drivers of the statistically significant drop in the bid 

quotes during Crisis II. 

This paper is the first to identify issuer funding constraints as a pricing determinant of 

SRPs. The findings have important policy implications, suggesting that issuers’ financial 

health should be discussed as a risk factor in SRP prospectuses. By examining the secondary 

market price determinants of SRPs, I also add to the insights of Henderson and Pearson 

(2011) and Arnold, Schuette, and Wagner (2020), who study SRP premia at issuance. The 

few studies that do examine secondary market pricing either look at completed trades (Baule 

2011) or quote snapshots in a particular month (Rossetto and van Bommel 2009). By being 

able to directly measure funding constraints at the dealer balance sheet level, my analysis 

complements those of Comerton-Forde, Hendershott, Jones, Moulton, and Seasholes (2010) 

and Hameed, Kang, and Viswanathan (2010), who examine proxies for funding constraints 

such as dealer inventory, dealer trading revenue, or investment bank excess returns. 

The paper proceeds as follows. Section 2 explains the product and market details for 

SRPs in Germany. Section 3 describes the data sources, sample characteristics, and 

methodology. Section 4 examines the impact of issuer funding constraints on the quoted 

relative bids and asks. Section 5 presents robustness tests. Section 6 concludes the paper. 

 

2 Market and Product Details 

In this section, I provide a brief background of the market for SRPs and describe the features 

that motivate my hypothesis that issuer funding constraints had an impact on SRP quotations 

during the financial crisis. 

Exchange-listed structured products are sometimes referred to as structured notes, 

structured equity products, covered warrants, or derivative warrants (see Petrella (2006), 

Bergstresser (2008), Henderson and Pearson (2011), and Li and Zhang (2011), respectively.). 

The SEC refers to them as structured securities products, and the European Securities and 

Markets Authority labels them SRPs. In Germany, exchange-traded structured products are 

called Zertifikate (certificates), but, to avoid confusion with certificates of deposit in the 
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United States, I use the more general term SRP. While this section explains features of the 

German SRP market, its characteristics are comparable to those of other countries.7 

SRPs are mainly used by retail investors, although anecdotal evidence suggests that 

wealth management firms also invest in them.8 SRPs help investors save on search costs by 

providing them with prepackaged payoff structures, or they give investors access to exotic 

assets in which they could not otherwise invest. For open-end products, investors also possess 

a return right, which allows them to return their index SRPs to the issuer at the conversion 

ratio on specified exercise days, normally one day per quarter (Doll 2009).9 However, 

according to one broker, such conversions are extremely rare. 

The designs of SRPs range from very complex, combining equity securities with 

options to either increase the upside or limit the downside, to very simple, for example 

tracking the performance of an index. Most research to date has focused on understanding the 

price determinants of complex SRPs (e.g., Baule, Entrop, and Wilkens 2008). However, the 

accurate pricing of complex SRPs is challenging, because the prices of the embedded options 

are unknown. Because of the simplicity of index SRPs, on the other hand, the calculation of 

their fair (intrinsic) price is straightforward, since it is a fixed fraction of the underlying index 

price. The low product complexity causes index SRPs to trade at narrow bid–ask spreads (the 

average percentage bid–ask spread is 0.97% in my sample). I provide additional details about 

SRP trading and product characteristics, such as issuance, market maker profits, callability, 

and redemption, in Online Appendix Table OA2. In addition, while index SRPs appear to be 

similar to index exchange-traded funds (ETFs), they differ in important ways. These 

differences, however, have no further implications for the results of the paper.10 

SRPs have very low secondary market trading volumes (Henderson and Pearson 

2011), which is why exchange operators require the issuing bank to be the market maker for 

its own products (issuer–dealer; see Michel 2019). Issuer–dealers provide continually 

updated, actionable quotes on the exchange. The simultaneity of being both an issuer and a 

                                                            
7 Bethel and Ferrell (2007) provide an overview of the state of regulation for structured products in the United 
States. 
8 See Kevin Dugan, “Investors Prefer Options to Structured Notes amid Low Volatility,” Bloomberg.com, 
August 27, 2012. Thus, investors in index SRPs could be less informed. This is in line with Biais and Hillion’s 
(1994) argument that more highly levered products attract more informed trading. 
9 Online Appendix Table OA1 presents an excerpt from an SRP prospectus that highlights the most important 
legal issues. The Online Appendix is available on the author’s personal website (www.stefan-petry.com).  

10 For the interested reader, I provide an extensive comparison of SRPs and ETFs in Online Appendix Table 
OA3. 
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dealer, however, means that funding constraints faced by the issuer can directly impact the 

issuer’s quote setting in the SRP market, as predicted by theory. Because SRP issuers are 

large, well-known financial institutions that are mostly publicly traded, their financial 

(balance sheet) data are publicly available, meaning that measures of funding constraint can 

readily be constructed. Having only one dealer in a security and being able to link the balance 

sheet data of the financial institutions with the securities they are dealers for creates a unique 

feature of the SRP market.11 

SRPs are promissory notes; that is, the issuing bank promises the exact performance 

of an index without any legal requirements for it to hold the securities of the index. As a 

synthetic product, SRPs do not have a net asset value. The price of an index SRP is a 

contractually guaranteed fixed fraction of the underlying index price. Because of this lack of 

collateral, buyers of SRPs are unsecured lenders to the issuing bank and are exposed to issuer 

default risk (counterparty credit risk). 

Banks issue SRPs because they represent a source of financing and profit.12 If not 

issued for financing, the SRP risks are hedged immediately and the bank profits from selling 

SRPs at a higher price than the costs of the underlying performance replication and from the 

spreads of their continued market making. The aim of the bank is to maintain a neutral 

trading position, which requires it to enter positions in assets that offset the exposure to its 

index SRPs. The cost of this hedging will be reflected in the bid–ask spreads.13 

SRP dealers typically do not hold inventory. If sell orders exceed buy orders, they 

take the excess SRPs off the liability side of the balance sheet. These off–balance sheet SRPs 

can be sold again without the dealer having to register a new placement of SRPs. Even if 

                                                            
11 In other markets, such as the bond market, there are always several dealers responsible for each security, 
meaning that the balance sheet data of the dealers’ parents must be averaged per security (e.g., Adrian, 
Boyarchenko, and Shachar 2017). 
12 In the prospectus of one SRP, the issuer writes, “The net proceeds (prior to offering expenses) from the issue 
of the SRPs, expected to be approximately xxx EUR, will be used by the Issuer for general corporate purposes,” 
December 28, 2001, WKN 827425, ABN Amro. 
13 The following is a simple example of a delta-hedged position, as described by Bakshi and Kapadia (2003). 
Selling an index SRP to an investor creates a short position for the issuer, which is hedged through a long 
position in the index via options or futures. Issuers do not match each hedging transaction to the respective SRP 
exposure, but, rather, focus on a delta-neutral trading book. If investors sell the index SRP back to the issuer, the 
issuer needs to create a delta-neutral position again. This can be achieved either by unwinding previously 
entered long positions, shorting the index through futures or put options, or short-selling an ETF on the same 
index. Transaction costs for the issuer associated with SRP hedging, therefore, arise at the initiation of the 
hedge, the rollover of the hedge when options or futures expire, and at the closing of the hedge position. 
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dealers did have to issue new SRPs, it would be at a negligible cost.14 The prospectuses are 

mostly boilerplate and there is no underwriter fee. 

Similar to the US bond market, the SRP market can be regarded as a designated dealer 

market.15 However, the US bond market has almost exclusively developed into an over-the-

counter (OTC) market that is dominated by large institutional investors, and only transaction 

prices are available to researchers (Biais and Green 2007). The SRP market in Germany, on 

the other hand, targets retail investors and provides observable quotes on the exchange.16 

 

3 Data and Methodology 

3.1 Data and Summary Statistics 

Data on index SRP characteristics are obtained from Ariva, a bank-independent provider of 

capital market information that receives its data directly from the exchanges and issuers. The 

SRPs in the Ariva sample were trading on Euwax, the warrants segment of the Stuttgart Stock 

Exchange in Germany, at any time between March 2007 and March 2009.17 For the index 

SRPs, I obtain the end-of-day bid and ask quotes and end-of-day closing prices of the 

underlying indices from Thomson Reuters Tick History (TRTH), from March 2007 to 

December 2009, such that the final sample period is from March 2007 to December 2009.18 

Exchange rate data are from Eurostat, the statistical office of the European Union. Five-year 

CDS spreads of the SRP-issuing banks serve as a proxy for issuer credit risk and are obtained 

from the Markit Group.19 Quarterly issuer accounting data are from Datastream and 

Worldscope. To be included in the sample, issuer leverage and bid and ask quotes must not 

                                                            
14 This was confirmed by an industry practitioner. 
15 See Bessembinder and Maxwell (2008) for a detailed description of the US corporate bond market. 
16 Investors can also trade SRPs OTC directly with the issuer–dealer. It is argued that most of the SRP trading 
volume is OTC, but I have not seen statistics that quantify the extent of OTC trading. While it is not known 
which types of SRPs are preferably traded OTC, it appears that it is mostly leveraged, complex SRPs (Muck 
2006). Muck (2006) finds that the OTC prices of leveraged exchange-traded structured products are, on average, 
more expensive than the exchange prices. However, the author compares prices across issuers but does not 
examine OTC versus exchange prices within issuers. Since my data are based on exchange-traded SRPs, if 
anything, the findings presented in my paper could potentially be more extreme if OTC data were used. 
17 The Euwax trading volume in my sample is higher than that on the Frankfurt Stock Exchange, and I also have 
more bid–ask quotes for SRPs trading on Euwax. 
18 Access to TRTH was granted through Sirca Limited, the Securities Industry Research Centre of Asia-Pacific. 
The data do not include the quote size; that is, I cannot observe the maximum quantities to which the respective 
bid and ask prices apply. 
19 Jorion and Zhang (2007) explain that five-year CDS contracts are the most liquid and constitute over 85% of 
the CDS market. 
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be missing. To reduce noise in the data, I apply a cleaning filter and winsorize the data, the 

details of which I describe in Online Appendix Table OA4. 

The final sample consists of 16 financial institutions that have issued a total of 355 

long open-end index SRPs.20 Table 1 presents information about the issuers, most of which 

are among the largest and most well-known broker–dealers.21 There were four bank 

acquisitions during the sample period: ABN Amro was acquired by the Royal Bank of 

Scotland (RBS), Bear Stearns was acquired by JP Morgan, Citigroup sold its German SRP 

segment to the private bank Crédit Mutuel, and the private bank Sal. Oppenheim was 

acquired by Deutsche Bank. The average zero trading volume for Bear Stearns suggests that, 

on most of the trading days, there were no exchange transactions, but transactions could still 

have taken place directly with the dealer off the exchange. The dealers with the largest 

number of outstanding index SRPs are RBS (74), ABN Amro (62)—which was acquired by 

RBS—UniCredit (63), and Commerzbank (59). The three issuers with the highest average 

leverage ratios are Landesbank Berlin (0.984), Deutsche Bank (0.982), and UBS ((0.98). The 

highest average CDS spread is recorded for Morgan Stanley (258.42). 

Table 2 provides summary statistics for the SRPs across all issuers. The average 

relative bid quote is –0.50% below the SRP’s fair value, and the average relative ask quote is 

0.48% above the SRP’s fair value. The average percentage bid–ask spread is 0.98%, 

reflecting the fact that index SRPs are easy to value. The number of daily observations is 

190,214. As identified in prior studies (e.g., Henderson and Pearson 2011), the secondary 

market trading volume is low, with a mean (median) of 353 (zero) SRPs traded per day, 

consistent with other papers on structured products.22 I replace missing trading volume values 

with zero.23 

                                                            
20 The number of financial institutions is comparable to those of Bessembinder, Jacobsen, Maxwell, and 
Venkataraman (2018) and He, Kelly, and Manela (2017), whose samples consist of 25 bank-affiliated dealers 
and 22 primary dealers, respectively. The raw data initially also included 14 short index SRPs, namely, ones that 
gain in value when the underlying index falls. However, the margins of those short index SRPs lie in the 
extreme tail of the distribution and are removed by the cleaning filter above. While interesting as a separate unit 
of study, they make up less than 3% of the sample observations and would only cloud the interpretation of the 
findings. 
21 All issuer information is collected at the parent company level. While the SRP business could be either a 
branch of the parent or a separate legal entity or both, recent evidence suggests that it is indeed the parent 
company’s financial constraints that appear to be transmitted to market prices (Dick-Nielsen, Feldhutter, and 
Lando 2012; He, Kelly, and Manela 2017; Bessembinder, Jacobsen, Maxwell, and Venkataraman 2018). 
22 In a sample of structured credit products, Bessembinder, Maxwell, and Venkataraman (2013) report that none 
traded during the 21-month sample period. 
23 In Online Appendix Table OA7, I show that the interpretation of the main regression results does not change 
when I exclude missing trading volume data instead of replacing them by zero. 
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3.2 Methodology 

The main hypothesis of this paper predicts that issuer–dealer funding constraints will be 

associated with lower bid quotes due to an effort by the dealer to preserve capital. To test this 

hypothesis, I estimate the following baseline regression model based on daily panel data: 

𝑦𝑦c,i,j,q,t = 𝛼𝛼𝑗𝑗 + 𝛼𝛼𝑡𝑡 + 𝛽𝛽1𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 +  𝛽𝛽2𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 + 𝛽𝛽3Constrained𝑗𝑗,𝑞𝑞

+ 𝛽𝛽4�constrained𝑗𝑗,𝑞𝑞 × 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡� + 𝛽𝛽5�constrained𝑗𝑗,𝑞𝑞 ×  𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡�
+ 𝛾𝛾′𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑐𝑐,𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝜃𝜃′𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖,𝑡𝑡 + 𝜀𝜀𝑐𝑐,𝑖𝑖,𝑗𝑗,𝑞𝑞,𝑡𝑡 

where c indexes SRPs, i indexes the underlying index, j indexes issuer-dealers, q indexes 

quarters, and t indexes trading days. 𝛼𝛼j and 𝛼𝛼t represent issuer fixed effects (issuer FE) and 

quarter fixed effects (quarter FE), respectively. The issuer fixed effects control for time-

invariant differences between the issuers, and the quarter fixed effects control for aggregate 

fluctuations. 

The dependent variable of most interest is the relative bid quote (RelBid), defined as 

the percentage difference between the actual SRP end-of-day bid quote and its intrinsic price. 

In all the regressions, I also report results using the relative ask quotes (RelAsk), defined 

analogously to RelBid, and the percentage bid–ask spread (Bid-Ask), that is, the euro bid–ask 

spread divided by the bid–ask midpoint, in percent, as the dependent variable. The SRP ask 

quotes could decline if the dealer wanted to incentivize investors to buy SRPs. Changes in the 

bid and ask quotes will determine the bid–ask spread. 

To examine how the quote setting changed over the course of the crisis, I include two 

time-period dummy variables in the regression that represent different phases of the crisis. I 

define the crisis subperiods as follows: Crisis I is a dummy variable equal to one during the 

period January 2008 to August 2008, and zero otherwise; Crisis II is a dummy variable equal 

to one during the period September 2008 to December 2009, and zero otherwise. The choice 

of these subperiods follows, for example, Berger and Bouwman (2013), who use the end of 

2007 as the start of the subprime lending crisis, and Ivashina and Scharfstein (2010), who 

show that, after the default of Lehman Brothers, bank funding problems started to set in. 

Although Crisis I represents the beginning of the financial crisis, I expect the issuer funding 

constraints to have the biggest impact on SRP quotes during Crisis II. In the regression 

estimations, the pre-crisis period from March 2007 to December 2007 will serve as the 
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benchmark period, March 2007 being the earliest available date in my sample. Henceforth, I 

refer to the combined period of Crisis I and Crisis II as the financial crisis period. 

The variable Constrained is the issuer–dealer funding constraint measure. It is proxied 

by quarterly book leverage (Lev.), calculated as the ratio of total assets minus the book value 

of equity to total assets (e.g., Adrian and Shin 2010). Since the SRP quotes are observed 

daily, in line with the literature, I use linear interpolation to calculate daily leverage (e.g., 

Ericsson, Jacobs, and Oviedo 2009). Online Appendix Table OA5 shows that the regression 

using quarterly leverage as reported by the issuers yields similar results. 

The key variables of interest are the interaction terms between leverage and the crisis 

dummy variables. I de-mean the Lev. variable, denoting it as lev. when used in an interaction 

term (lev.*Crisis I or lev.*Crisis II) to facilitate its interpretation as an individual continuous 

variable.24 The coefficients of lev.*Crisis I and lev.*Crisis II measure how the sensitivity of 

the SRP quotes to changes in leverage changes in the respective crisis subperiods relative to 

the pre-crisis period. The hypothesis of this paper predicts that the interaction effects will 

have a negative sign; that is, higher leverage will be associated with lower bid quotes. The 

results are robust to the inclusion of the natural logarithm of total assets and the return on 

assets as additional issuer control variables (Online Appendix Table OA6). 

The terms Controlsc,t and Controlsi,t are vectors of time-varying SRP and index 

control variables, respectively, all of which I motivate further below, and εc,i,j,q,t is the error 

term. I do not include further issuer control variables because my sample is already 

concentrated among large banks, and additional issuer characteristics are likely to be 

correlated with leverage. For example, Demirguc-Kunt, Detragiache, and Merrouche (2013) 

find that large banks relied more heavily on lower-quality capital during the financial crisis 

and hence were exposed to large risk adjustments in assets, making multicollinearity with 

leverage more likely. 

The two most important index control variables are the daily lagged index return 

(Index ret.) and the index volatility (Index S.D.). Ruf (2011) finds that SRP demand is partly 
                                                            
24 In a regression with the β4 and β5 interaction effects, β2 and β3 measure the Crisis I and Crisis II effects on 
SRPs if Constrained is zero. Since there are no banks in the sample with either zero CDS spreads or zero 
leverage, the size of the coefficient would not be informative. Therefore, I subtract the sample mean of 
Constrained before computing the interaction terms. Doing so only changes the coefficients and standard errors 
of the crisis dummy variables (Wooldridge 2009). Then, β1 (β2) measures the change in the SRP pricing from 
the pre-crisis period to Crisis I (Crisis II) at the sample mean of Constrained. β3 measures the effect of 
Constrained on the SRP pricing in the pre-crisis period, and β4 and β5 measure the effects of Constrained during 
Crisis I and Crisis II, respectively, relative to the pre-crisis period. 
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driven by lagged market returns. Since quotes on the secondary market could potentially be 

influenced by the demand of investors, I include one-day-lagged index returns, to control for 

the fact that issuer–dealers can anticipate that demand (Ruf 2011). Index volatility has been 

shown to be a significant determinant of SRP premia (Rossetto and van Bommel 2009). I 

measure index volatility as the standard deviation of the daily index return over the previous 

20 trading days. 

The SRP characteristics that could explain cross-sectional differences in SRP pricing 

are the number of SRP exchange transactions as a proxy for liquidity (Trade vol.), the SRP 

age in days since issuance (SRP age), and the number of days until the next exercise date 

(Days to ex.). Controlling for the liquidity of SRPs is motivated by evidence from research on 

closed-end funds showing that their liquidity partly explains the cross-sectional variation in 

their discount (Cherkes, Sagi, and Stanton 2009; Ramadorai 2012). Controlling for SRP age 

is important, since the SRP premium is found to decline over the lifetime of the product in the 

secondary market (Henderson and Pearson 2011). Despite being a useful control variable, 

SRP age cannot explain the sudden drop in bid quotes following the financial crisis. Finally, 

some SRPs offer investors a return right. I control for the number of days until the next 

exercise date, because dealers can quote lower bid quotes closer to the exercise date. I set the 

variable to 999 if there is no exercise date. 

 

4 Impact of Issuer–Dealer Funding Constraints on SRP Pricing 

4.1 Univariate Tests 

Table 3 presents univariate comparisons of the mean and median relative bid and relative ask 

quotes, as well as the percentage bid–ask spreads, during the pre-crisis period (March–

December 2007), Crisis I (January 2008–August 2008), and Crisis II (September 2008–

December 2009). I investigate whether the relative bid and ask quotes and the percentage 

bid–ask spread during Crisis I and Crisis II differ significantly from the pre-crisis period, 

using a t-test and a Wilcoxon–Mann–Whitney test. 

The average relative bid quotes drop from –0.24% in the pre-crisis period to –0.71% 

during Crisis II. This represents a change of close to 200%, statistically significant at the 1% 

level. The relative ask quotes decrease by 16%, from 0.51% to 0.43%, also statistically 

significant. As a result of the economically large drop in the relative bid quotes during Crisis 
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II, the percentage bid–ask spread increases significantly from 0.75% to 1.14%. Similar 

developments, but smaller in economic magnitude, can be observed during Crisis I at the 

onset of the financial crisis. The results confirm the intuition drawn from Figure 1, that 

investors who want to sell SRPs during the financial crisis are quoted significantly lower bids 

than during the pre-crisis period. 

 

4.2 Panel Regression 

In this section, I employ a multiple regression setting to show that the patterns in Figure 1 are 

statistically significantly related to the leverage ratio of the issuer–dealer. I test the hypothesis 

that funding-constrained issuer–dealers try to preserve capital by discouraging investors from 

selling. The hypothesis predicts a negative relation between funding constraints and relative 

bid quotes during the financial crisis; that is, more funding constrained issuer–dealers are 

expected to quote relatively lower bids. While the relative ask quotes can also decline, 

perhaps to encourage investors to buy, the lowering of the ask quotes is limited by the 

intrinsic value of the SRPs; that is, issuers will not want to sell SRPs at prices below their 

intrinsic value. 

Duffie (2010) argues that, in a market with slow-moving capital, such as the SRP 

market, where it is difficult for the issuer–dealer to immediately match sell with buy orders, 

the financial health of the dealer and the dealer’s funding liquidity can have pricing 

implications. It is not the regulatory capital that is predicted to matter, theory says, but, rather, 

the issuer’s balance sheet capacity that allows for the absorption of supply shocks through the 

provision of capital (Gromb and Vayanos 2002; Weill 2007; Brunnermeier and Pedersen 

2009). Furthermore, it is the capitalization of the dealer’s parent rather than that of the dealer 

itself that has pricing implications (Comerton-Forde, Hendershott, Jones, Moulton, and 

Seasholes 2010; He, Kelly, and Manela 2017). 

I follow the literature and use the book leverage of the issuer–dealer as a proxy for it 

being financially and funding constrained. A number of studies have shown that the equity 

capitalization ratio, the inverse of leverage, is a proxy for bank safety during the recent 

financial crisis, because it represents a stable source of financing (Fahlenbrach, Prilmeier, and 

Stulz 2012; Berger and Bouwman 2013; Bouwman and Malmendier 2015).25 Given that the 

                                                            
25 Early evidence on the impact of banks' financial health on their pricing policies finds that US banks with low 
equity capital charge higher spreads on their corporate loans (Hubbard, Kuttner, and Palia 2002). 
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SRP issuer is the only dealer for its SRPs, the impact of leverage on the quote setting can be 

accurately measured without the need to calculate an average and less precise constraint 

measure across multiple dealers. 

I estimate the panel regression from equation (1), in which the interaction terms 

lev.*Crisis I and lev.*Crisis II represent the explanatory variables of interest. I estimate the 

panel at a daily frequency, calculating daily leverage using linear interpolation. To account 

for the correlation in daily leverage introduced by the linear interpolation, I cluster the 

standard errors at the dealer–quarter level. The issuer and quarter fixed effects included 

control for constant but unobserved effects within issuer, and across issuers within the same 

quarter. In a second specification, I estimate the regression employing issuer–SRP instead of 

issuer fixed effects, to allow for the possibility of unobserved time-invariant issuer effects 

varying across SRPs. 

Table 4 shows the results using the relative bid quotes (columns (1)–(4)), the relative 

ask quotes (columns (5)–(8)), and the percentage bid–ask spread (columns (9)–(12)) as the 

dependent variables, respectively. For each of the three dependent variables, I show results 

using four different regression specifications, namely, with and without SRP and index 

controls and with either issuer and quarter fixed effects or issuer–SRP and quarter fixed 

effects, as discussed above. 

I use the models in columns (3), (7), and (11) in Table 4 (estimated with SRP and 

index control variables and with issuer and quarter fixed effects) as examples to interpret the 

results. The interpretation of the results remains unchanged if any of the other specifications 

is chosen. During the pre-crisis period, the level of issuer–dealer leverage (Lev.) is 

statistically significantly positively associated with the relative bid quotes (12.04) and relative 

ask quotes (18.81). The percentage bid–ask spread is positively but statistically 

nonsignificantly related to issuer–dealer leverage. Based on the findings of Henderson and 

Pearson (2011), who show that SRPs are issued at a premium that declines over time, this 

could suggest that issuers with higher leverage were more engaged in SRP issuance shortly 

before the financial crisis. 

The key result of Table 4 is the change in the estimated slope coefficient associated 

with issuer–dealer leverage during the financial crisis. During Crisis I, issuer–dealer leverage 

is less positively related to relative bid and relative ask quotes, but the change is statistically 
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nonsignificant (column (3)) or weakly significant at the 10% level (column (7)). This finding 

suggests that, during Crisis I, the onset of the crisis, funding constraints were not as severe.26 

During Crisis II, the effect of issuer–dealer leverage on the relative ask quotes is even 

less positive, and it negatively impacts the relative bid quotes. This change in the effect of 

issuer–dealer leverage on the relative bids and asks is statistically significantly different from 

the pre-crisis effect. The slope coefficients of leverage in columns (3) and (7), respectively, 

are −21.73 and −11.23. The relative sizes of these two coefficients indicate that a unit 

increase in issuer-dealer leverage during Crisis II reduces the relative bid quotes by almost 

twice as much as it does the relative ask quotes relative to the pre-crisis period. The 

difference in the coefficients is statistically significant, as predicted by the funding constraint 

hypothesis. Employing a simultaneous equations multivariate regression model to test 

hypotheses across the two equations, the p-value from the F-statistic associated with the null 

hypothesis that the lev.*Crisis II coefficients from models (3) and (7) are the same is less 

than 0.0000. Therefore, relative to the pre-crisis period, higher leverage during Crisis II is 

associated with a decrease in the relative bid quotes that is significantly greater than that for 

the relative asks. This larger effect of leverage on the relative bids than on the relative asks is 

reflected in a significantly more positive relative impact on the percentage bid–ask spread 

(11.01). The additional effect of issuer–dealer leverage on the bid–ask spread during Crisis II 

is 77% larger compared to the pre-crisis period (6.22). 

Closer inspection of the combination of the coefficients to Lev. and lev.*Crisis II in 

column (7) of Table 4 suggests that the absolute impact of leverage on the relative ask quotes 

during Crisis II is still positive (7.58), which is not in line with the prediction that issuers with 

greater capital constraints would lower their relative ask quotes more to encourage investor 

buying. On average, however, issuers with average levels of leverage decreased their relative 

ask quotes from a pre-crisis average of 0.5069% by 0.3768 percentage points, as suggested 

by the coefficient of Crisis II.27 

In column (3) of Table 4, the combination of the estimates of Lev. and lev.*Crisis II 

translates to a slope coefficient of −9.69, implying that higher leverage is associated with 
                                                            
26 The finding that the results are stronger in the Crisis II period is in line with the results of, for example, Bai 
and Collin-Dufresne (2019), who find that determinants of the CDS–bond basis have an economically larger 
effect during the Crisis II period. 
27 Because leverage in the interaction terms is de-meaned, the interpretation of the Crisis I and Crisis II dummy 
variables is for dealers with average leverage. Without de-meaning, the Crisis I and Crisis II dummy 
coefficients would be estimated for dealers with zero leverage, which would be meaningless, since there are no 
zero-leverage dealers in the sample. 
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lower relative bid quotes. The effect is economically large. The pre-crisis average relative bid 

quote is −0.2418%. A one percentage point higher issuer–dealer leverage during Crisis II, 

therefore, is associated with relative bid quotes that are 0.0969 percentage points, or 

approximately 40%, lower than the pre-crisis average. An increase in leverage of one 

standard deviation (0.01487, not tabulated) is associated with a 60% reduction in the relative 

bid quote from the pre-crisis average. When comparing an issuer–dealer that is at the 75th 

percentile of the Crisis II leverage distribution (0.9749) to an issuer–dealer that is at the 25th 

percentile of that distribution (0.9550), the relative bid quotes decrease by an additional 

0.1928 percentage points, or close to 80% based on the pre-crisis average. The coefficient on 

the dummy variable Crisis II in model (3) is negative and significant (t-stat. = −3.23). This 

result indicates that an issuer–dealer with an average level of leverage decreases the relative 

bid quote, on average, by 0.5293 percentage points, ceteris paribus, which represents a 

decline of approximately 120% from the pre-crisis average. 

The findings presented thus far are consistent with the hypothesis that issuer funding 

constraints are important in explaining the relative bid and relative ask quotes of index SRPs 

during Crisis II. The results are robust to various alternative specifications and robustness 

tests. In columns (4), (8), and (12) of Table 4, I estimate the regression using issuer–SRP 

fixed effects, to allow for the fact that a time-invariant issuer component could affect the 

prices of SRPs of the same issuer differently. The results remain largely unaffected. The 

results also hold when a short-term funding ratio is used as an alternative measure of funding 

constraint, and they are robust to using a proxy for the OTC trading volume (see Section 5). 

The results are also very similar when the regressions are estimated using quarterly leverage 

instead of interpolated daily leverage (Appendix Table OA5). They also hold after controlling 

for the issuers’ natural logarithm of total assets and the return on assets and their respective 

interactions with the crisis dummy variables (Appendix Table OA6). 

Interestingly, the results in columns (11) and (12) of Table 4 show that Index S.D. is 

statistically significantly positively related to SRP bid–ask spreads at the 1% level. Higher 

index volatility could be associated with higher index replication costs, which could have 

increased during the crisis period. In Section 4.4, I examine the impact of index volatility on 

SRP quotes during the financial crisis in more detail. 

Given the significant impact of Crisis II on the relation between leverage and the 

relative bid and ask quotes, in the remainder of the paper, I remove the Crisis I observations 
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from the sample and focus the analyses on the Crisis II period only. In untabulated 

regressions, I have estimated all the regressions in this paper with the inclusion of the Crisis I 

period, and the outcomes confirm that the effect of issuer funding constraints on SRP quotes 

during Crisis I is mainly statistically nonsignificant. 

 

4.3 Issuer Funding Constraints versus Default Risk 

While issuers’ funding constraints and default risk are related concepts, their 

interrelation is not entirely clear, ex ante. Given that SRPs are synthetic and SRP investors 

are creditors of the issuer, in this section, I explore whether issuer credit risk contributes to 

the pricing of SRPs over and above the issuer’s financial health. I first derive three 

hypotheses about the relation between issuer funding constraints and issuer credit risk and 

then test them empirically. 

First, an issuer’s financial health and default risk should be highly correlated and 

hence generate similar results. Issuer default risk, however, should primarily be associated 

with lower ask quotes. As an example, assume that high–credit risk issuer A and low–credit 

risk issuer B both offer SRPs on the same index, with the same ask price. Informed investors 

will only buy SRPs from issuer B, because they will obtain the same expected index return as 

they would from issuer A, but with less credit risk. Accordingly, issuer A would need to 

lower its ask quotes to entice investors to buy its SRPs. Empirically, an increase in credit risk 

for a given issuer should therefore be associated with lower ask quotes. All else being equal, 

issuer A’s bid quotes should not be affected, leading to a decline in the bid–ask spread among 

issuers with higher default risk. The fact that I find a significant association between leverage 

and SRP bid quotes, but a less significant one for ask quotes, indicates that it is, instead, 

issuer funding constraints that dominate. 

Second, issuer credit risk could measure something different from issuer funding 

constraints, and including a proxy for issuer default risk in the regression could enrich the 

results. 

Third and finally, my market measure of issuer default, CDS spreads, might not be 

accurate during the financial crisis. Mitchell and Pulvino (2012) document an arbitrage 

violation in the CDS market during the financial crisis period that they attribute to a shortage 
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of capital held by major dealer banks, which confirms the importance of funding constraints 

in explaining security pricing during the crisis. 

Interestingly, not much evidence exists regarding the SRP secondary market price 

implications of issuer default risk. For example, Baule, Entrop, and Wilkens (2008) use a 

structural model to estimate the share of the SRP margin that is associated with credit risk 

relative to the total margin of SRPs from five issuers. They treat the total margin as given and 

estimate the theoretical share of credit risk within it, whereas my paper aims to understand 

the impact of issuer default risk on the bid and ask quote provisions, which in effect 

determine the total margin. Arnold, Schuette, and Wagner (2020) examine the primary 

market pricing of newly issued structured products in Switzerland, and find evidence that 

higher issuer credit risk is associated with lower issue prices. In addition to examining 

primary market prices while I examine secondary market prices, their study is different in 

several other aspects. While their sample contains a larger number of SRPs, those SRPs 

contain embedded options, which, as I argue, make the calculation of the intrinsic price of 

SRPs more prone to measurement errors. In addition, the SRPs in their sample are issued by 

two financial institutions and SRP prices are based on mid quotes. Independent of those 

sample differences, combining their finding that higher issuer credit risk is associated with 

lower issue prices after Lehman’s default with my finding that bid quotes decrease during 

Crisis II could suggest that riskier issuers did not suffer from lower margin profitability at 

this time, after all. 

To examine the impact of issuer default risk on SRP pricing, I employ the baseline 

daily panel regression model in equation (1) and include issuer default risk and its 

interactions with Crisis II as an explanatory variable. Issuer default risk is proxied by the 

daily five-year CDS spread of the dealer (CDS). 

First, I estimate the regression only with CDS and its interactions with Crisis II. Next, 

I also include issuer leverage and its crisis interaction term to examine whether the default 

risk or the funding constraint effect dominates. As previously, I estimate the regression with 

either issuer fixed effects or issuer–SRP fixed effects and cluster the standard errors at the 

issuer–quarter level. 

The results are displayed in Table 5. Columns (1) to (4), (5) to (8), and (9) to (12) 

show the determinants of the relative bids and asks and the bid–ask spread, respectively. All 

the regressions include SRP control variables (trade volume, age, days to the exercise date) 
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and index control variables (one-day-lagged index return, index volatility). The findings 

show that, across all columns, the CDS variable and the interaction term cds*Crisis II, 

employing the de-meaned CDS variable cds, are statistically nonsignificantly different from 

zero, or weakly significant in columns (11) and (12). This result is surprising, since one 

would expect leverage and the CDS spreads to be closely related. Leverage and its 

interactions with Crisis II are statistically significantly different from zero, confirming the 

prior results. Note that the leverage interaction effects with Crisis II are very similar to those 

reported in Table 4, where the CDS interaction terms were not included, making it unlikely 

that multicollinearity is driving the results. 

While the nonsignificant effect of CDS spreads appears surprising at first, it is in line 

with prior findings; that is, empirical research fails to find evidence that leverage is a 

determinant of CDS spreads (Chiaramonte and Casu 2013; Galil, Shapir, Amiram, and Ben-

Zion 2014; Meine, Supper, and Weiss 2015). While Drago, Di Tommaso, and Thornton 

(2017) show that leverage is significantly related to the CDS spreads of US banks, this 

relation is nonsignificant for European banks, which make up more than 95% of my sample 

observations. I interpret the results to be in line with those of Mitchell and Pulvino (2012), 

who find that CDS contracts were not accurately priced during the financial crisis due to a 

shortage of dealer bank capital, highlighting that dealer banks’ funding liquidity is the 

primary channel explaining security pricing during the crisis. In all, my findings provide 

support for the hypothesis that, after the default of Lehman Brothers, when bank capital 

became scarce, issuer–dealers that were more constrained, as proxied by higher leverage, 

quoted lower bid quotes and larger bid–ask spreads. 

To rule out the possibility that large time zone differences between SRPs and the 

underlying assets are biasing the results, in Online Appendix Table OA8, I replicate the 

results using only euro-denominated indices, that is, indices whose constituents are stocks 

from a country in the euro area. The interpretation of the results under this specification 

remains unchanged. The effect of CDS spreads on SRP bid and ask quotes remains 

statistically nonsignificant if the natural logarithm of CDS (ln(CDS)) is used instead of CDS 

(Online Appendix Table OA9). 
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4.4 Effect of Index Risk 

Are the lower relative bid quotes observed during the financial crisis associated with higher 

hedging costs for the issuer, and do those higher hedging costs just happen to be correlated 

with issuers that have higher leverage? While no direct empirical evidence exists, issuers are 

understood to hedge their exposure to issued SRPs by taking offsetting positions in 

derivatives markets. The risk exposure of market makers in options varies with changes in the 

perceived volatility of an index underlying the option and hence has a significant impact on 

the option’s quoted bid–ask spread (Jameson and Wilhelm 1992). In addition, for an issuer to 

be able to execute such hedging trades, it has to post an initial margin to the exchange and/or 

clearinghouse. More volatile indices attract higher initial margins. If, during the crisis 

periods, margin requirements increased and/or indices became riskier, hedging would have 

become more costly for issuers. Those increased costs would materialize into wider bid–ask 

spreads, that is, lower bids and higher asks. 

To test this hypothesis, I rerun the main regression from equation (1), but use a high-

volatility dummy (High index S.D.) as the main variable of interest and interact it with the 

Crisis II indicator. The variable High index S.D. is equal to one if the index volatility is above 

its sample median, and zero otherwise. If the effect of issuer financing constraints is driven 

by high index volatility, the regression outcome should be similar to that in Table 4. The 

results in Table 6 do not support this hypothesis. While high index volatility is indeed 

associated with lower bids and larger bid–ask spreads during Crisis II, the effect of leverage 

on SRP quotes during the financial crisis period still holds. 

It could be the case that the index replication costs increase during the crisis among 

more financially constrained issuers, for example, through increased margin requirements 

relative to less constrained issuers. To test this hypothesis, I include the triple interaction term 

High index S.D.*lev.*Crisis II in the regression. This variable measures whether issuer 

leverage is related to SRP quotes during Crisis II when index volatility is high. The results in 

columns (3), (6), and (9) in Table 6 suggest that this is not the case. The triple interaction 

effect is statistically nonsignificantly different from zero in the regressions with RelBid and 

Bid-Ask as dependent variables. 

In all, the results confirm that the effect of issuer leverage on SRP quotes is not driven 

by SRPs that replicate indices with higher risk. 
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4.5 DID Analysis 

The estimation setting so far measures the sensitivity of issuer–dealers’ SRP quotes to their 

leverage ratios during Crisis II relative to the pre-crisis period, controlling for time-invariant 

issuer characteristics and time fixed effects. To better gauge the economic significance of the 

results, in this section I employ a DID approach as an alternative regression technique. 

The financial crisis affected all financial institutions in my sample, so there is no 

natural treatment or control group. However, the crisis had a differential effect across 

financial institutions. As established in prior studies (Fahlenbrach, Prilmeier, and Stulz 2012; 

Berger and Bouwman 2013; Bouwman and Malmendier 2015), financial institutions with 

lower leverage were less affected by the financial crisis. I use the pre-crisis cross-sectional 

variation in issuer leverage to construct a dummy variable, High lev., that equals one if 

issuers had leverage above the median during the pre-crisis period, and zero otherwise. The 

hypothesis predicts that high-leverage financial institutions will be relatively more funding 

constrained during the financial crisis. Figure 1 shows that the median relative bid and ask 

quotes provided by high- and low-leverage issuer–dealers follows a parallel trend in the pre-

crisis period. Panel A of Figure 1 indicates that, after the default of Lehman Brothers, relative 

bid quotes decreased more sharply among high-leverage issuer–dealers, while Panel B shows 

that no such relation can be detected in the relative ask quotes during the Crisis II period. 

I estimate regression equation (1) using High lev. as the constraint measure. The 

interaction term coefficient of High lev.*Crisis II represents the DID effect. The results are 

displayed in Table 7 and support the hypothesis. In column (1), I report the basic regression 

results. While low-leverage issuers show a statistically nonsignificant small decrease in 

relative bids of 0.05 percentage points during Crisis II, high-leverage issuers decrease their 

relative bids by an additional 0.52 percentage points. Compared to their pre-crisis RelBid 

averages of −0.12% and −0.34%, low- and high-leverage issuer–dealers decreased their 

relative bid quotes by 41% and 167%, respectively. In terms of the bid–ask spread, low-

leverage issuers decrease Bid-Ask by a statistically nonsignificant 0.04 percentage points 

during Crisis II, which is approximately 5.3% of their pre-crisis average of 0.7556%. High-

leverage issuers increase Bid-Ask by a statistically significant 0.34 percentage points more 

than the low-leverage issuer–dealers, which sums to an absolute increase of 0.30 percentage 

points in Crisis II. Compared to the pre-crisis average Bid-Ask of 0.7388 among high-
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leverage issuer–dealers, this increase in the bid–ask spread amounts to approximately 40.6%. 

In columns (3), (6), and (9), I report the results of the regression that includes the triple 

interaction term High lev.*High index S.D.*Crisis II to examine whether the effect of high 

index volatility is significantly different among high-leverage issuers compared to low-

leverage issuers during Crisis II. The triple interaction effect is statistically nonsignificantly 

different from zero, confirming the results presented in Table 6. 

 

5 Robustness Checks 

I check the robustness of the main results in two further tests. First, instead of using leverage, 

I employ a short-term funding measure as an alternative proxy for funding constraints. 

Second, I use the quarterly change in the SRP holdings by private households as a proxy for 

the combined on- and off-exchange trading volumes in SRPs. 

5.1 Alternative Measure of Funding Constraint 

Cornett, McNutt, Strahan, and Tehranian (2011) show that banks that relied more on stable 

sources of financing, such as core deposits and equity capital, were less funding constrained 

and were able to continue lending, relative to other banks, during the financial crisis. This is 

the motivation for my use of leverage, the inverse of the equity capital ratio, as my main 

measure of funding constraint. 

An alternative measure that proxies for a lack of funding liquidity is the short-term 

funding ratio. Brunnermeier (2009) explains that, during the financial crisis, banks had 

difficulties rolling over their short-term debt because of a lack of trust in the solvency of the 

banking system, which caused a lack of funding liquidity. Deposits represent a stable source 

of financing (Cornett, McNutt, Strahan, and Tehranian 2011), and banks with higher deposits 

(total deposits divided by total assets) are found to be less vulnerable to short-term funding 

problems (Ivashina and Scharfstein 2010). 

Following the evidence provided by Ivashina and Scharfstein (2010) and Cornett, 

McNutt, Strahan, and Tehranian (2011), I use data from Bankscope to create a short-term 

funding ratio variable, ST-funding, that equals total liabilities minus long-term funding minus 

total deposits, normalized by total assets. This measure should also be negatively related to 

SRP bid quotes and positively related to SRP bid–ask spreads during the financial crisis 

period. As before, I interpolate this measure to create a daily measure and estimate 
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equation (1) using ST funding as the main independent variable. I create an interaction term 

by multiplying the de-meaned st-funding variable with the Crisis II dummy variable. 

The results in Table 8 confirm the findings in this paper. The regression includes 

issuer and quarter fixed effects, and the standard errors are clustered at the issuer–quarter 

level. The results are similarly independent of whether SRP and index control variables are 

included. 

 

5.2 Change in Private Household Holdings 

In all the regressions so far, I have used the number of transactions on the Stuttgart Stock 

Exchange as a proxy for the trading volume. Anecdotal evidence suggests that the OTC 

trading volume—that is, when investors trade directly with the issuer–dealer off the 

exchange—is higher, primarily in leveraged, complex SRPs. Although the products in my 

sample are unlevered and simple, I test the robustness of the findings by employing a proxy 

for the OTC trading volume. I use proprietary and confidential quarterly data from the 

German central bank (Bundesbank), which show the number of SRPs that are being held by 

private households in each SRP–quarter (Bade, Flory, Gomolka, and Schoenberg 2017). The 

quarterly change in the holdings of the private households sector can be regarded as a proxy 

for the net investor sell volume that includes on- and off-exchange transactions. In 

untabulated regressions, I replicate Table 4 but replace the variable Trade vol. with a newly 

constructed variable, ∆PrivateHH holdings, that is the natural logarithm of the quarterly 

change in the holdings of private households for every SRP. The change in private household 

holdings is a statistically nonsignificant determinant of the relative bid and ask quotes. The 

results are very similar to those reported in previous regressions, providing further robustness 

to the conclusions drawn in this paper. The results are available from the author upon request. 

 

6 Conclusion 

During the financial crisis of 2007–2009, investors in index SRPs who wanted to sell their 

securities were quoted significantly lower bid prices relative to the intrinsic value of the 

securities compared to the pre-crisis period. Research so far has only focused on SRP- and 

underlying characteristics as determinants of SRP transaction prices (but not quotes).  
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My results show that funding constraints faced by the issuer–dealer of SRPs are a 

statistically significant determinant of SRP quotes during the period following the default of 

Lehman Brothers, when capital became scarce and the solvency of the financial system was 

at stake. While previous studies have used indirect proxies to link tighter funding conditions 

with an increase in the bid–ask spread, my findings highlight that higher dealer leverage is 

significantly associated with a decrease in the relative bid quotes. Issuers that were highly 

levered before the crisis decreased their relative bid quotes by a statistically significant 167%, 

on average, compared to the pre-crisis average, while the decline in the relative asks is 

nonsignificant. The results provide direct support for the theoretical prediction of 

Brunnermeier and Pedersen (2009) that, during times of crisis, financial institutions 

implement policies to preserve their capital. 

An unlikely alternative explanation for the findings could be that issuers want to 

change their exposure to the underlying index and use lower bid quotes to direct the order 

flow. However, it is not certain why only funding-constrained issuers would do that. More 

importantly, an SRP industry professional confirmed that the SRP business segment is not 

used to manage the risk of the issuing bank as a whole. The findings cannot be explained by 

investors’ heterogeneous beliefs about warrant fundamentals, as in Xiong and Yu (2011), 

either. While Xiong and Yu examine deep out-of-the-money put options, whose value 

depends on a nontrivial assessment of the stock’s future tail distribution, the intrinsic price of 

index SRPs is a fixed proportion of the index price at all times, ruling out nonlinear payoffs. 

The findings have important regulatory implications. Since SRPs are targeted at retail 

investors, it is important for issuers to highlight that, during times of crisis, their funding 

liquidity can impact their pricing of SRPs. Idiosyncratic or systematic shocks to issuers’ 

funding liquidity affect the quote setting to the disadvantage of SRP investors. While the 

index SRPs in my sample are relatively simple products, the documented pricing effect can 

be expected to be even stronger in more complex SRPs, where markups are higher. 
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Figure 1: Monthly Median SRP Relative Bid and Relative Ask Quotes 
This figure shows the monthly medians of the SRP relative bid quotes, RelBid (Panel A), and relative ask 
quotes, RelAsk (Panel B), across all issuer–dealers per month and for issuer–dealers with high leverage (High 
lev.) and low leverage (Low lev.). The high-leverage (low-leverage) issuer–dealers have leverage ratios above 
(below) the sample median in the pre-crisis period. The variable RelBid (RelAsk) is the percentage difference 
between the actual SRP end-of-day bid (ask) quote and its intrinsic price. The intrinsic price of the SRP is 
represented by the zero line. 
 
Panel A: Monthly Median Relative Bid Quotes 

 
Panel B: Monthly Median Relative Ask Quotes 
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Figure 2: Monthly Median SRP Percentage Bid–Ask Spread 
This figure shows the monthly median of the SRP percentage bid–ask spread (Bid-Ask) across all issuer–dealers 
per month and for issuer–dealers with high leverage (High lev.) and low leverage (Low lev.). The high-leverage 
(low-leverage) issuer–dealers have leverage ratios above (below) the sample median in the pre-crisis period. The 
variable Bid-Ask is the euro bid–ask spread divided by the bid–ask midpoint, in percent. The period shown is 
March 2007 to December 2009. 
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Table 1: Index SRP Issuer–Dealer Characteristics 
This table shows, for each dealer in the sample, the number of SRPs issued (# SRPs), the number of observations (Obs.), and other SRP and issuer characteristics. The 
variable RelBid (RelAsk) is the relative bid (ask) quote, that is, the percentage difference between the actual SRP closing bid (ask) quote and its intrinsic price. The variable 
Bid-Ask is the percentage bid–ask spread, that is, the euro bid–ask spread divided by the bid–ask midpoint, in percent. The variable Trade vol. is the number of SRPs traded; 
Lev. is the issuer’s leverage, calculated as the ratio of total assets minus book equity to total assets; and CDS is the issuer’s five-year CDS spread. 
 

Issuing bank # SRPs Obs. Average 

   
RelBid RelAsk Bid-Ask Trade vol. Lev. CDS 

ABN Amro 62 4,642 0.3266 1.3889 1.0534 1,142.98 0.9773 . 
BNP Paribas 1 388 0.0046 0.1178 0.1166 564.45 0.9694 39.28 
Bayerische Landesbank 2 516 -0.1635 0.1130 0.2767 202.09 0.9747 47.03 
Bear Stearns 4 712 -0.3298 0.2149 0.5536 0.00 0.9691 189.51 
Citigroup 12 3,739 -0.0188 0.3100 0.3253 875.75 0.9425 66.87 
Commerzbank 59 30,426 -0.8030 0.3012 1.1056 144.99 0.9736 75.00 
Deutsche Bank 25 11,422 -2.3666 -0.2357 2.1827 1,204.54 0.9821 88.41 
HSBC 24 14,631 -0.1071 0.7290 0.8385 295.46 0.9501 69.50 
JP Morgan 5 368 -2.1144 0.1382 2.2923 29.21 0.9224 62.80 
Landesbank Berlin 22 13,345 -0.2524 0.2059 0.4796 258.02 0.9842 36.86 
Morgan Stanley 3 1,111 0.2344 0.3455 0.1125 19.01 0.9393 258.42 
Royal Bank of Scotland 74 34,680 0.1486 1.4280 1.2721 415.23 0.9675 123.57 
Société Générale 37 20,851 -0.7953 0.0666 0.8876 394.87 0.9668 69.53 
UBS 26 14,139 -0.8668 -0.2132 0.6884 386.69 0.9802 107.02 
UniCredit 63 38,104 -0.3727 0.3815 0.7521 109.53 0.9452 81.70 
Vontobel 2 1,140 -1.0235 0.1372 1.1865 74.81 0.9190 . 
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Table 2: Index SRP Descriptive Statistics 
This table presents descriptive statistics for 355 index SRPs and their underlying indices over the period March 
2007 to December 2009. The variable RelBid (RelAsk) is the relative bid (ask) quote, that is, the percentage 
difference between the actual SRP closing bid (ask) quote and its intrinsic price; Bid-Ask is the percentage bid–
ask spread, that is, the euro bid–ask spread divided by the bid–ask midpoint, in percent; Trade vol. is the 
number of SRPs traded; SRP age is the number of days since the issuance of the SRP; Days to ex. is the number 
of days to the next exercise date; Index ret. is the daily logarithmic return of the underlying index in percent; and 
Index S.D. is the standard deviation of Index ret. over the previous 20 trading days. 
 

   Obs.     Mean  Median  St. dev.   min   max 
 RelBid 190,214 −0.499 −0.349 2.041 −39.1 32.7 
 RelAsk 190,214 0.477 0.347 2.156 −38.5 41.6 
 Bid-Ask 190,214 0.974 0.882 0.920 0 17.8 
 Trade vol. 190,214 353.4 0 3,644 0 352,836 
 SRP age 190,214 1,350 1,140 910.2 0 3,410 
 Days to ex. 190,214 221.3 73 323.3 0 999 
 Index ret. 190,214 −0.063 0.019 2.337 −52.6 41.1 
 Index S.D. 190,214 1.936 1.546 1.366 0 19.7 
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Table 3: Univariate analysis: Relative Bids and Asks during the Financial Crisis 
This table compares the mean and median of the relative bid and ask quotes and the percentage bid–ask spread during Crisis I (columns (3) and (4)) and Crisis II (columns 
(5) and (6)) with the pre-crisis period (columns (1) and (2)). The variable RelBid (RelAsk) is the relative bid (ask) quote, that is, the percentage difference between the actual 
SRP closing bid (ask) quote and its intrinsic price; Bid-Ask is the percentage bid–ask spread, that is, the euro bid–ask spread divided by the bid–ask midpoint, in percent; and 
Pre-crisis, Crisis I, and Crisis II represent the periods March 2007 to December 2007, January 2008 to August 2008, and September 2008 to December 2009, respectively. 
Columns (7) and (8) ((9) and (10)) report the differences in means and medians between Crisis I (Crisis II) and the pre-crisis period, respectively. The significance levels are 
based on two-tailed, two-sample t-tests of the difference in means and Wilcoxon–Mann–Whitney tests of the difference in medians. 
 

  Pre-crisis (1)   Crisis I (2)   Crisis II (3)   Difference: (2) − (1)   Difference: (3) − (1) 
  Mean   Median   Mean   Median   Mean   Median   Mean Median   Mean Median 
RelBid -0.2418 -0.2647 

 
-0.3793 -0.3582 

 
-0.7090 -0.3963 

 
-0.1376*** -0.0935*** 

 
-0.4672*** -0.1316*** 

RelAsk 0.5069 0.3683 
 

0.5406 0.3888 
 

0.4279 0.3099 
 

0.0337*** 0.0205 
 

-0.0790*** -0.0584*** 
Bid-Ask 0.7464 0.7933 

 
0.9159 0.9687 

 
1.1373 0.9686 

 
0.1695*** 0.1753*** 

 
0.3909*** 0.1753*** 

Observations 53,198   45,985   91,031             
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Table 4: Issuer–Dealer Leverage and SRP Pricing 
This table presents the daily panel regressions of SRP quotes on linearly interpolated daily issuer leverage with quarter fixed effects and issuer or issuer–SRP fixed effects, as 
indicated in the table footer. The dependent variable is either the relative bid quote (RelBid), the relative ask quote (RelAsk), or the percentage bid–ask spread (Bid-Ask), as 
defined in the previous tables. The variable Lev. is the issuer’s linearly interpolated daily leverage, calculated as the ratio of total assets minus book equity to total assets; lev. 
is Lev. minus its sample mean; Crisis I and Crisis II are dummy variables equal to one during the periods January 2008 to August 2008 and September 2008 to December 
2009, respectively, and zero otherwise; Trade vol. is the daily number of SRPs traded; SRP age is the number of days since the issuance of the SRP; Days to ex. is the number 
of days to the next exercise date; Index ret. is the daily lagged index return; and Index S.D. is the daily standard deviation of Index ret. over the previous 20 trading days. The 
t-statistics, in parentheses, are based on robust standard errors clustered at the issuer–quarter level. *, **, and *** denote significance at the 10%, 5%, and 1% levels, 
respectively. 

 RelBid  RelAsk  Bid-Ask 
 (1) (2) (3) (4)  (5) (6) (7) (8)  (9) (10) (11) (12) 
Lev. 9.63* 9.98* 12.04** 9.78*  16.38** 17.53** 18.81** 17.33**  6.26 7.05 6.22 7.0452 
 (1.70) (1.82) (2.01) (1.76)  (2.33) (2.56) (2.44) (2.43)  (0.98) (1.11) (0.96) (1.09) 
lev.*Crisis I -7.80 -7.90 -8.28 -7.87  -6.97 -8.51* -7.77* -8.52*  0.9978 -0.4715 0.6951 -0.5153 
 (-1.49) (-1.58) (-1.63) (-1.57)  (-1.62) (-1.95) (-1.88) (-1.95)  (0.37) (-0.19) (0.25) (-0.20) 
lev.*Crisis II -20.25*** -22.64*** -21.73*** -22.57***  -8.89* -12.36** -11.23** -12.40**  11.82*** 10.76*** 11.01*** 10.6525*** 
 (-3.72) (-4.35) (-4.07) (-4.31)  (-1.89) (-2.56) (-2.42) (-2.56)  (3.58) (3.42) (3.24) (3.37) 
Crisis I -0.4340*** -0.4270*** -0.4281*** -0.4112***  -0.3343*** -0.3305*** -0.3391*** -0.3291***  0.1007* 0.0968 0.0898 0.0824 
 (-3.39) (-3.44) (-3.46) (-3.23)  (-2.90) (-3.10) (-3.28) (-3.09)  (1.68) (1.58) (1.52) (1.36) 
Crisis II -0.6481*** -0.6477*** -0.5293*** -0.5522***  -0.3487** -0.3304** -0.3768** -0.3490**  0.3000*** 0.3070*** 0.1518* 0.2026** 
 (-3.84) (-4.08) (-3.23) (-3.50)  (-2.25) (-2.39) (-2.40) (-2.57)  (3.45) (3.46) (1.82) (2.33) 
Trade vol.   0.0000*** 0.0000*    0.0000 0.0000    -0.0000*** -0.0000** 
   (2.90) (1.71)    (0.79) (0.63)    (-6.00) (-2.11) 
SRP age   -0.0001 -0.0003    -0.0001* -0.0001    -0.0001* 0.0002 
   (-1.19) (-0.70)    (-1.82) (-0.28)    (-1.79) (1.01) 
Days to ex.   0.0031*** 0.0002    0.0036*** 0.0002    0.0005*** -0.0001 
   (3.50) (1.44)    (3.58) (0.99)    (3.34) (-0.50) 
Index ret.   -0.0018 -0.0005    -0.0044 -0.0017    -0.0026* -0.0011 
   (-0.54) (-0.17)    (-1.35) (-0.53)    (-1.79) (-1.19) 
Index S.D.   -0.0032 -0.0246*    0.0876*** 0.0190    0.0900*** 0.0435*** 
   (-0.17) (-1.80)    (3.37) (1.32)    (6.29) (4.22) 
Constant -8.92 -9.91* -12.05** -9.50*  -14.45** -16.37** -17.74** -16.14**  -5.07 -5.98 -5.15 -6.1534 
 (-1.61) (-1.86) (-2.05) (-1.74)  (-2.10) (-2.47) (-2.36) (-2.30)  (-0.81) (-0.97) (-0.82) (-0.98) 
Issuer FE Yes No Yes No  Yes No Yes No  Yes No Yes No 
Issuer–SRP FE No Yes No Yes  No Yes No Yes  No Yes No Yes 
Quarter FE Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Observations 190,214 190,214 190,214 190,214  190,214 190,214 190,214 190,214  190,214 190,214 190,214 190,214 
Adj. R2 0.102 0.662 0.154 0.662  0.065 0.700 0.133 0.700  0.231 0.737 0.253 0.738 
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Table 5: Issuer–Dealer Leverage versus Issuer–Dealer Default Risk 
This table presents the results of daily panel regressions with quarter fixed effects and issuer or issuer–SRP fixed effects, as indicated in the table footer. The dependent 
variable is either the relative bid quote (RelBid), the relative ask quote (RelAsk), or the percentage bid–ask spread (Bid-Ask), as defined in the previous tables. The variable 
CDS is the issuer’s five-year CDS spread; cds is CDS minus its sample mean; Crisis II is a dummy variable equal to one during the period September 2008 to December 
2009, and zero otherwise; Lev. is the issuer’s linearly interpolated daily leverage, calculated as the ratio of total assets minus book equity to total assets; lev. is Lev. minus its 
sample mean; SRP Controls consist of the variables Trade vol. (the daily number of SRPs traded), SRP age (the number of days since the issuance of the SRP), and Days to 
ex. (the number of days to the next exercise date); and Index Controls consists of the variables Index ret. (daily lagged index return) and Index S.D. (standard deviation of 
Index ret. over the previous 20 trading days). The t-statistics, based on robust standard errors clustered at the issuer–quarter level, are in parentheses. *, **, and *** denote 
significance at the 10%, 5%, and 1% levels, respectively. 
 

 RelBid  RelAsk  Bid-Ask 
 (1) (2) (3) (4)  (5) (6) (7) (8)  (9) (10) (11) (12) 
CDS 0.0047 0.0027 0.0039 0.0022  0.0021 0.0011 0.0012 -0.0001  -0.0028 -0.0017 -0.0027* -0.0023* 
 (1.60) (0.92) (1.46) (0.80)  (0.65) (0.38) (0.46) (-0.02)  (-1.63) (-1.13) (-1.77) (-1.67) 
cds*Crisis II -0.0038 -0.0020 -0.0024 -0.0009  -0.0023 -0.0015 -0.0010 0.0002  0.0016 0.0006 0.0015 0.0011 
 (-1.32) (-0.67) (-0.93) (-0.32)  (-0.76) (-0.55) (-0.38) (0.07)  (0.99) (0.37) (1.03) (0.79) 
Crisis II -0.7160** -0.6546** -0.4822 -0.2559  -0.4016 -0.2370 0.1637 0.1451  0.3274* 0.4262** 0.6432** 0.3975 
 (-2.60) (-2.16) (-1.23) (-0.61)  (-1.52) (-0.89) (0.40) (0.33)  (1.69) (2.51) (2.01) (1.30) 
Lev.  10.97*  9.32   21.20**  18.87**   9.64  9.02 
  (1.70)  (1.59)   (2.43)  (2.32)   (1.27)  (1.19) 
lev.*Crisis II  -23.05***  -23.92***   -12.22**  -13.12**   11.38***  11.27*** 
  (-3.56)  (-3.98)   (-2.27)  (-2.36)   (3.11)  (3.43) 
Constant -0.0392 -10.57* -0.3540 -9.10  0.1169 -20.42** 0.8672** -17.50**  0.1526 -9.28 1.21*** -7.89 
 (-0.21) (-1.69) (-0.98) (-1.57)  (0.50) (-2.40) (2.49) (-2.17)  (0.94) (-1.26) (3.89) (-1.07) 
Issuer FE Yes Yes No No  Yes Yes No No  Yes Yes No No 
Issuer–SRP FE No No Yes Yes  No No Yes Yes  No No Yes Yes 
Quarter FE Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
SRP Controls Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Index Controls Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Observations 131,967 131,967 131,967 131,967  131,967 131,967 131,967 131,967  131,967 131,967 131,967 131,967 
Adj. R2 0.156 0.160 0.630 0.635  0.123 0.124 0.655 0.656  0.254 0.263 0.762 0.770 
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Table 6: Index Volatility and SRP Pricing 
This table presents the results of daily panel regressions with issuer and quarter fixed effects. The dependent variable is either the relative bid quote (RelBid), the relative ask 
quote (RelAsk), or the percentage bid–ask spread (Bid-Ask), as defined in the previous tables. The variable Lev. is the issuer’s linearly interpolated daily leverage, calculated 
as the ratio of total assets minus book equity to total assets; lev. is Lev. minus its sample mean; Crisis II is a dummy variable equal to one during the period September 2008 
to December 2009, and zero otherwise; High index S.D. is a dummy variable equal to one if the 20-day daily trailing SRP volatility is above the median, and zero otherwise; 
CDS is the issuer’s five-year CDS spread; and cds is CDS minus its sample mean. The controls comprise the following SRP and index control variables: Trade vol., the daily 
number of SRPs traded; SRP age, the number of days since the issuance of the SRP; Days to ex., the number of days to the next exercise date; and Index ret., the daily lagged 
index return. The t-statistics, based on robust standard errors clustered at the issuer–quarter level, are in parentheses. *, **, and *** denote significance at the 10%, 5%, and 
1% levels, respectively. 
 

 RelBid  RelAsk  Bid-Ask 
 (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 
Lev. 10.0299 11.5625* 10.5767*  20.1154** 22.0573** 21.2764**  9.5253 9.8883 10.1355 
 (1.63) (1.86) (1.69)  (2.27) (2.54) (2.45)  (1.26) (1.31) (1.34) 
lev.*Crisis II -19.9878*** -23.3972*** -23.9052***  -10.1117** -12.4297** -16.0432**  10.3465*** 11.5186*** 8.3892** 
 (-3.38) (-3.65) (-3.46)  (-2.04) (-2.33) (-2.54)  (2.77) (3.18) (2.49) 
High index S.D. 0.2708** 0.2612** 0.2583**  0.3545*** 0.3444** 0.3427**  0.0783** 0.0785** 0.0797** 
 (2.63) (2.28) (2.27)  (2.75) (2.50) (2.52)  (2.07) (2.01) (2.07) 
High index S.D.*Crisis II -0.4428*** -0.4267*** -0.4188***  -0.2809 -0.2456 -0.2284  0.1702*** 0.1888*** 0.1979*** 
 (-3.17) (-2.86) (-2.79)  (-1.63) (-1.36) (-1.27)  (3.37) (3.72) (3.90) 
Crisis II -0.2852* -0.4097 -0.4189  -0.0497 -0.0642 -0.0840  0.2349** 0.3499** 0.3395** 
 (-1.82) (-1.34) (-1.35)  (-0.37) (-0.25) (-0.32)  (2.07) (2.12) (2.07) 
CDS  0.0011 0.0011   -0.0003 -0.0003   -0.0015 -0.0015 
  (0.38) (0.38)   (-0.10) (-0.10)   (-0.99) (-0.99) 
cds*Crisis II  -0.0003 -0.0002   -0.0002 -0.0002   0.0001 0.0001 
  (-0.09) (-0.08)   (-0.09) (-0.06)   (0.04) (0.08) 
High index S.D.*lev.   3.9943    2.6033    -1.5707 
   (0.78)    (0.53)    (-0.61) 
High index S.D.*lev.*Crisis II   -2.0206    3.5542    5.7353* 
   (-0.30)    (0.52)    (1.71) 
Constant -10.3070* -11.1647* -10.2110*  -19.1522** -21.1803** -20.4242**  -8.2959 -9.4332 -9.6719 
 (-1.70) (-1.85) (-1.68)  (-2.21) (-2.51) (-2.42)  (-1.13) (-1.29) (-1.32) 
Issuer FE Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
Quarter FE Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
Controls Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
Observations 144,229 131,967 131,967  144,229 131,967 131,967  144,229 131,967 131,967 
Adj. R2 0.161 0.161 0.161  0.127 0.124 0.124  0.253 0.261 0.261 
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Table 7: Difference-in-Differences Estimation 
This table presents the results of daily panel regressions with issuer and quarter fixed effects. The dependent variable is either the relative bid quote (RelBid), the relative ask 
quote (RelAsk), or the percentage bid–ask spread (Bid-Ask), as defined in the previous tables. The variable High lev. is a dummy equal to one if issuer leverage is above the 
median during the pre-crisis period, and zero otherwise; High index S.D. is a dummy variable equal to one if the 20-day daily trailing SRP volatility is above the median, and 
zero otherwise; and Crisis II is a dummy variable equal to one during the period September 2008 to December 2009, and zero otherwise. The controls comprise the following 
SRP and index variables: Trade vol., the daily number of SRPs traded; SRP age, the number of days since the issuance of the SRP; Days to ex., the number of days to the next 
exercise date; and Index ret., the daily lagged index return. The t-statistics, based on robust standard errors clustered at the issuer–quarter level, are in parentheses. *, **, and 
*** denote significance at the 10%, 5%, and 1% levels, respectively. 
 

 RelBid  RelAsk  Bid-Ask 
 (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 
Crisis II -0.0496 0.0793 0.0940  -0.0818 -0.0354 0.0131  -0.0362 -0.1210 -0.0860 
 (-0.36) (0.56) (0.69)  (-0.64) (-0.25) (0.09)  (-0.32) (-1.05) (-0.79) 
High lev.*Crisis II -0.5173*** -0.5209*** -0.5442***  -0.1927 -0.2000 -0.2981  0.3367*** 0.3330*** 0.2556** 
 (-3.10) (-3.20) (-2.90)  (-1.31) (-1.38) (-1.66)  (2.93) (2.88) (2.50) 
High index S.D.  0.2813** 0.3589**   0.3544*** 0.4424*   0.0676* 0.0783 
  (2.58) (2.00)   (2.67) (1.97)   (1.75) (1.57) 
High index S.D.*Crisis II  -0.4566*** -0.5291**   -0.2808 -0.4134   0.1843*** 0.1221 
  (-3.12) (-2.41)   (-1.59) (-1.54)   (3.59) (1.64) 
High lev.*High index S.D.   -0.1499    -0.1698    -0.0203 
   (-0.66)    (-0.64)    (-0.26) 
High lev.*High index S.D.*Crisis II   0.1393    0.2628    0.1279 
   (0.53)    (0.85)    (1.06) 
Constant -0.9104*** -0.9693*** -0.9703***  -0.0786 -0.1603 -0.1617  0.8422*** 0.8205*** 0.8201*** 
 (-4.64) (-4.85) (-4.85)  (-0.35) (-0.70) (-0.70)  (12.52) (11.93) (11.93) 
Issuer FE Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
Quarter FE Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
Controls Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
Observations 144,229 144,229 144,229  144,229 144,229 144,229  144,229 144,229 144,229 
Adj. R2 0.159 0.161 0.161  0.125 0.126 0.126  0.243 0.250 0.250 
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Table 8: Short-Term Funding Ratio and SRP Pricing 
This table presents the results of daily panel regressions with issuer and quarter fixed effects. The dependent variable is either the relative bid quote (RelBid), the relative ask 
quote (RelAsk), or the percentage bid–ask spread (Bid-Ask), as defined in the previous tables. The variable ST-funding is defined as the issuer’s linearly interpolated daily 
total liabilities minus long-term funding minus total deposits, normalized by total assets; st-funding is ST-funding minus its sample mean; Crisis II is a dummy variable equal 
to one during the period September 2008 to December 2009, and zero otherwise; CDS is the issuer’s five-year CDS spread; and cds is CDS minus its sample mean. The SRP 
controls are Trade vol., the daily number of SRPs traded; SRP age, the number of days since the issuance of the SRP; and Days to ex., the number of days to the next exercise 
date. The index controls are Index ret., the daily lagged index return, and Index S.D., the standard deviation of Index ret. over the previous 20 trading days. The t-statistics, 
based on robust standard errors clustered at the issuer–quarter level, are in parentheses. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively. 
 
 RelBid  RelAsk  Bid-Ask 
 (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 
ST-funding  3.64*** 3.63*** 3.58***  3.24*** 2.97*** 3.06***  -0.4596 -0.7158 -0.5736 
 (3.40) (3.38) (3.15)  (3.71) (3.65) (3.74)  (-0.41) (-0.67) (-0.50) 
st-funding*Crisis II -4.04*** -4.09*** -4.56***  -2.93*** -2.92*** -3.19***  1.18** 1.24** 1.44** 
 (-4.87) (-5.10) (-5.56)  (-5.08) (-5.53) (-5.80)  (2.17) (2.25) (2.63) 
Crisis II -0.7226*** -0.7766*** -1.1424***  -0.5312*** -0.5757*** -0.7769***  0.2013 0.2110 0.3851** 
 (-5.21) (-5.33) (-4.46)  (-3.64) (-4.12) (-3.32)  (1.49) (1.63) (2.09) 
CDS   0.0047**    0.0024    -0.0024 
   (2.16)    (1.02)    (-1.29) 
cds*Crisis II   -0.0016    -0.0012    0.0004 
   (-0.69)    (-0.53)    (0.23) 
Constant -1.56** -1.57** -1.50**  -1.30** -1.19** -1.21**  0.2844 0.4056 0.3074 
 (-2.35) (-2.36) (-2.11)  (-2.21) (-2.07) (-2.08)  (0.47) (0.74) (0.52) 
Issuer FE Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
Quarter FE Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
SRP Controls No Yes Yes  No Yes Yes  No Yes Yes 
Index Controls No Yes Yes  No Yes Yes  No Yes Yes 
Observations 138,752 138,752 131,160  138,752 138,752 131,160  138,752 138,752 131,160 
Adj. R2 0.122 0.165 0.169  0.068 0.125 0.129  0.232 0.251 0.257 
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Online Appendix 
 

The Effect of Issuer Leverage on Issuer Bid and Ask Quotes for 
Structured Retail Products 

 
Stefan Petry 

 
In this Online Appendix, I provide additional information about structured retail products (SRPs) 

and show results from robustness checks that supplement the findings in the main text, as 

referenced therein. The list below briefly describes the contents of each table, followed by the 

actual tables. 

 

• Table OA1 provides a sample excerpt from an SRP prospectus. 

• Table OA2 describes the trading and product details of SRPs. 

• Table OA3 compares index SRPs with index exchange-traded funds (ETFs) and lists their 

main differences in terms of trading, arbitrage, dividends, taxes, and issuer credit risk. 

• Table OA4 provides more details about the sample cleaning procedure. 

• Table OA5 replicates Table 4 but uses the quarterly issuer leverage actually reported instead 

of the linearly interpolated value used in the paper. The interpretations of the findings are 

unaffected by this change in issuer data frequency. 

• Table OA6 replicates Table 4 and includes the natural logarithm of total assets and the return 

on assets as additional issuer control variables. For ease of exposition, I only report results 

using the Crisis II dummy variable and its interactions with the issuer explanatory variables. 

• Table OA7 replicates Table 5 but removes missing trading volume data, instead of replacing 

them with zero. The number of observations is only approximately half that in Table 4, but 

the results remain similar. 

• Table OA8 replicates Table 5 but only considers indices whose constituents are stocks from a 

country of the euro area (euro-denominated indices), to avoid that large timing differences 

between the end-of-day price of a foreign index and the price of the SRP that replicates said 

index in Germany lead to a mismeasured intrinsic price of the SRP. The results remain largely 

unchanged. 

• Table OA9 replicates Table 5 but uses the natural logarithm of CDS instead of CDS. 
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Table OA1: Sample Excerpt From an SRP Prospectus 
 
The securities issues of Raiffeisen Centrobank AG are subject to these General Securities 
Terms. The Final Terms (see Chapter VI of the Base Prospectus of 21 July 2006) will 
contain any supplementary information specific to the individual securities. Raiffeisen 
Centrobank AG retains the right to change these Securities Terms. 
 
 

SECURITIES TERMS 
(to FT No. 141 of 2nd April 2007) 

of 
Raiffeisen Centrobank AG 

for Open-End Investment Certificates (see Final Terms, line 1) 
 

§ 2 General Risks 

3. The value of structured securities is influenced not only by the changes to the price of the 
underlying instrument, but additionally by a number of other factors such as the maturity of the 
structured securities (and other product-specific parameters) as well as by the frequency and 
intensity of price fluctuations (volatility) of the underlying instrument. A reduction in the value 
of a structured security may occur even if the price of the underlying instrument remains 
constant. 

 

§ 6 Influence of Trades, especially of Hedging Transactions by the Issuer, on the Structured 
Securities 

The issuer has the right to buy or sell on the open market or in non-public transactions the 
structured products at any time during the term of the structured securities. Within the scope of 
its regular business activities, the issuer engages in trading in the underlyings of the structured 
securities and furthermore hedges fully or in part against the financial risks related to the 
structured securities by entering into hedging transactions in the respective underlying 
instruments. 

§ 9 Exercise/Redemption 

2. In the case of investment certificates without a predefined maturity (open-end), the issuer shall 
have the right for the first time after three calendar years as of the issue date to determine a 
maturity date for the certificates on any exchange trading day, with the remaining time to 
maturity of the certificates having to be at least one calendar year. The fixing of the maturity is 
published indicating the maturity date pursuant to § 22. 

§ 12 Redemption date/Due Date of Payment 
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4. A "banking business day" in the meaning of these General Securities Terms is — unless 
otherwise specified or supplemented in the Final Terms — a day on which commercial banks are 
open for business in Austria and Germany. 

§ 16 Termination 

a. In the case of issues on indices or index baskets: If the underlying instrument is an index, the 
issuer is also entitled to terminate the security stating the termination amount if in its opinion 
liquidity is very low in the shares included in the index on the relevant exchange/price-fixing 
entity or on the primary exchange or on a derivatives exchange on which futures or options 
contracts on such index are traded. 

PREMATURE REDEMPTION/TERMINATION OF OPEN-END SECURITIES 

The holder of a structured security is entitled for the first time after four calendar years of the 
start of the issue to terminate a structured security prematurely on every first banking business 
day of a month (termination date). These redemption rights may be exercised only for at least 
one hundred (100) structured securities with the same ISIN or security identification number or a 
multiple thereof in whole numbers. 

To be effective, the issuer must have received the notice of termination on the last banking 
business day before a termination date prior to 12:00 noon (local time Vienna). 

Vienna, 2nd April 2007 
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Table OA2: Trading and Product Details of SRPs 
 

In this appendix, I provide more institutional details about the functioning of the SRP market in 

Germany, with emphasis on the trading mechanism and the product characteristics of index 

SRPs.1 

OA2.1 Trading 

SRPs trade on special warrant segments of exchanges. Because secondary market volume is 

typically low, exchange operators require the issuer to assign a market maker for their products. 

In Germany, issuers themselves act as the only market maker for their products. The issuer must 

provide continual actionable quotes. The data in this paper come from the Euwax exchange, the 

most liquid exchange for SRPs in Germany. While the arrangements can differ across exchanges, 

the Euwax exchange has established a so-called Quality Liquidity Provider (QLP), who may step 

in when investor and market maker quotes cannot be matched. The role of the QLP is different 

from that of the NYSE specialist in that the QLP does not enter bid and offer quotes, but rather 

steps in if a trade with another market participant cannot be filled completely. There is no 

evidence, however, for how often this occurs and how effective this mechanism is.2 

The issuing bank, therefore, can be considered to have a quasi-monopoly. The only 

competition would be from the exchange trades of other traders; but because exchange 

transactions rarely occur, the issuing bank is most likely always the main counterparty in a 

transaction. 

Investors can submit an order through their broker to either trade on the exchange or to 

trade directly with the issuer OTC. Most trades, in fact, occur directly with the issuer OTC. The 

quotes provided by the market maker should be the same for both types of transaction.3 To avoid 

the market maker abusing price-setting power, investors also possess exercise rights, which I 

describe below. 

  
                                                            
1 The information in this section derives from talks with industry professionals when not otherwise indicated. 
2 https://www.boerse-stuttgart.de/en/stock-exchange/segments-and-initiatives/euwax/trading. 
3 Muck (2006) finds that the OTC prices of leveraged exchange-traded structured products are, on average, higher 
than the exchange prices. The author compares prices across issuers but does not examine OTC vs. exchange prices 
within issuers. 
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OA2.2 Product characteristics 

SRPs are issued by banks. They are synthetic, that is, the issuing bank does not need to own the 

underlying securities. They are unsecured debt obligations of the issuer, which gives rise to 

issuer credit risk. While there is no evidence on how issuers replicate the performance of the 

underlying, this is most likely accomplished via derivatives. 

Issuance 

Banks issue SRPs partly for financing purposes, but they always make profits through the 

spreads of their market making. This is mentioned in the prospectuses. If it is for financing 

purposes, issuers do not hedge the SRP, but the issue amount becomes a liability on the balance 

sheet. If SRPs are not issued for financing purposes, their risks are hedged right away to avoid 

setting aside expensive equity capital. SRPs are not issued to hedge existing bank risks. SRPs are 

issued at a premium. The premium can be higher if the issuer cooperates with another 

commercial bank as a sales partner who builds in a sales margin. The issue premium slowly 

declines over the course of post-IPO trading. Issuers typically apply for a very large SRP issue 

even though they only expect to sell a fraction of it, so that they can flexibly sell more post-IPO. 

Since an IPO of SRPs is relatively cheap in Germany, instead of doing a seasoned 

offering of the same issuance, issuers may also do a new IPO, in which the issue gets a separate 

ISIN. This enables the issuer to cooperate with different private banks as sales partners and to 

use different marketing means for each issue, even though it is on the same underlying. This can 

lead to a situation where an issuer of different SRPs on the same underlying provides different 

quotes for each issue. 

Market maker profit: dividends and spreads 

In addition to being a possible funding source, issuers make a profit from issuing index SRPs 

through the market making spreads and from the index dividends if the index is a price index. 

Dividends are not passed on to investors. In performance indices, the investor indirectly receives 

the dividends, because they are automatically reinvested in the index. Index SRPs on 

performance indices, therefore, have higher spreads (often between 0.25% and 1%) (Doll, 2009, 
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p. 136). As long as issuers generate a profit through their market making and dividend income, 

there is no reason for them to terminate an index SRP. 

Callability and fees 

If SRPs do not have a maturity date, as is the case with the sample index SRPs, the issuer usually 

has the right to call the SRPs. Details vary by product and issuer. Often, issuers use the same 

legal disclaimer for the same product category, that is, there is not a high within-issuer variation 

of prospectus clauses for index SRPs. On average, the index SRPs in the sample can be called on 

the last day every quarter, 1 year after issuance, by giving a notice period to investors of at least 

10 months. There are also index SRPs that can be called any day of the year, but only 3 years 

after issuance and after giving a notice period of 24 months. Other index SRPs can be called only 

once a year with a notice period of 12 months. There are only a few cases where the index SRP 

could be called right after issuance with only a 1-month notice period. However, there does not 

seem to be a prominent case where an index SRP has indeed been terminated. In the case of a 

call, the investor would receive the price of the index minus eventual fees, which are outlined in 

the prospectus. Fees typically exist only if the index is a performance index where the dividends 

are reinvested in the index, or if the underlying is exotic and investors can normally not invest in 

them directly. Issuers usually have a long-term cancellation right, for example, every 10 years 

(Doll, 2009, p. 131). 

Redemption 

In addition to selling the SRPs on the exchange or OTC to the issuer, investors have the right to 

sell them back to the issuer at the conversion ratio on exercise dates defined in the prospectus. 

Similar to the issuer call feature, the investor exercise dates vary by product and issuer. Mostly, 

they are either once a year or once every quarter. The prospectus also defines a valuation date, 

which is either the exercise date, or it precedes the exercise date by 2-5 days. The end-of-day 

price of the underlying on the valuation date is used as the price for which the investor decides to 

return the product to the issuer. There are no data available on how often investors make use of 

this exercise right. One online broker provided me with an estimate that, of all their sell orders 

for options and warrants, approximately 0.1% or less are exercised. 
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To exercise the redemption right, the investor must inform the broker in writing. 

Sometimes, the prospectus of the SRP mentions a notice period, which provides the latest date 

by which the investor must inform the broker. The broker charges a fee for the redemption. For 

example, one of the largest online brokers in Germany currently charges a fixed fee of 10 EUR 

for redemption. Redemption costs are usually fixed but can vary by broker. The excerpt from a 

sample index SRP in Online Appendix Table OA1 is not representative regarding its redemption 

policy in that it allows a redemption only 4 years after issuance and only in multiples of 100 

products. 
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Table OA3: Characteristics Index ETFs vs. Index SRPs 
This table displays differences between exchange traded index funds (index ETFs) and index 
SRPs, followed by a detailed description below the table. 
 

 Index ETF Index SRP 

Trading 

• Trade continuously. 
• Price set by supply and demand 

close to NAV. 
• Subject to tracking error. 

• Limited secondary market 
liquidity. 

• Issuer is the only market maker. 
• Issuer is required to provide 
continuous, actionable quotes. 

• No tracking error. 

Arbitrage 

• Creation and redemption facility 
in cash and in kind for selected 
institutional investors 
(“authorized participants”) 

• Can be shorted. 

• No arbitrage opportunity. 
• Cannot be shorted. 
• Investor has return right on 

certain days of the year. 

Dividends 
• Either reinvested if underlying is 

performance index or paid out. 
• Only reinvested if underlying is 

performance index. 
• No pay out. 

Taxes 

• If bought before 31/12/2008 and 
held longer than 12 months, 
capital gains tax free. 

• If bought after 31/12/2008, taxed 
at 25% of lower personal tax rate. 

• If bought before 15 March 2007 
and held longer than 12 months, 
capital gains tax free. 

• If bought after 15 March 2007, 
held longer than 12 months and 
sold before 30 June 2009, capital 
gains tax free. 

• If bought after 15 March 2007 
and sold after 30 June 2009, or if 
bought after 30 June 2008 and 
sold any time after, taxed at 25% 
or lower personal tax rate. 

Issuer credit 
risk 

• No. Issuer acquires underlying 
assets. 

• Max. 10% of fund can be based 
on swap agreement. 

• Yes. Similar to promissory note. 
• Investor becomes unsecured 

lender. 

 
Below I describe in more detail the content of Appendix Table OA3.  

Trading. Similar to ETFs, SRPs can be traded on the exchange during normal exchange trading 
hours. In contrast to ETFs, however, the secondary market trading volume of SRPs is very low 
(Henderson and Pearson 2011). To ensure liquidity, exchange rules require the issuing bank to 
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act as a market maker for their own products. The market maker role requires provision of 
actionable quotes to investors. Investors can trade SRPs either on the exchange or directly with 
the issuer OTC. The exchanges have also put in place a specialist as an intermediary. The 
specialist is responsible for an orderly trading process. The specialist can also step in if the 
market maker does not provide the necessary number of SRPs to execute an order. However, it 
has been noted that the specialist has mainly a supervisory role (Lammersdorf, Burghardt, and 
Wagener 2010). Hence, the market for structured products is characterized by a monopolistic 
market maker, as in Rust and Hall (2003). ETFs attempt to replicate the performance of the 
underlying index as closely as possible by holding part or all of the securities that form that 
index. The value of the securities that the ETF owns forms its net asset value (NAV) to which 
the ETF price is related. An imperfect performance replication by the EFF provider, however, 
can lead to a tracking error. Index SRPs, on the other hand, promise the exact index performance 
without a tracking error. The SRP price is a fixed ratio of the underlying index price.  

Arbitrage. ETFs allow for an in-kind creation and redemption process. Selected institutional 
investors, so-called authorized participants, can deposit the underlying securities with the fund 
itself to create the ETF shares, or they can redeem their fund shares to receive the underlying 
securities (Gastineau 2001).4 This arbitrage facility ensures that the ETF price trades close to its 
NAV. Hence, ETFs combine the creation and redemption facility of open-end funds with the 
intraday tradability of CEFs (Deville 2008). Index SRPs do not need an arbitrage mechanism, 
because they are promissory notes. However, being a monopolistic market maker, the issuing 
bank could exploit investors. Doing this consistently, however, would damage the bank’s 
business (Deuskar, Gupta, and Subrahmanyam 2011). In addition, SRPs can be returned to the 
issuer at the conversion ratio on certain exercise days of the year as defined in the prospectus. 
Normally, this is one day per quarter (Doll 2009, p. 131).  

Dividends. ETF investors receive dividends either in cash if the underlying is a price index or the 
dividends are reinvested if the underlying is a performance index. Investors in index SRPs never 
receive a cash dividend. They benefit from dividends only if the underlying index is a 
performance index, which reinvests dividends.  

Taxes. In 2009, Germany introduced a capital gains tax of 25%. That is, if ETFs were bought 
before 31 December 2008 and held for 12 months they would have been capital gains tax free. If 
they are bought from 2009 onward, they are taxed at 25% or the lower personal tax rate. For 
SRPs, the tax took effect 5 months earlier. SRPs bought on or before 31 July 2008 and held for 
12 months were capital gains tax free. After 31 July 2008, they are also taxed at 25% or the 
lower personal tax rate.  

Issuer credit risk. In ETFs, the underlying securities become part of the “special assets” that 
serve as collateral in the case of the issuer’s default. Only up to 10% of the ETF performance can 
be based on swap agreements, but usually ETFs are over-collateralized.5 SRPs, on the other 

                                                            
4 Ben-David, Franzoni, and Moussawi (2012) describe the arbitrage process in more detail. 
5 The European Fund Regulation (UCITS III) allows that a maximum of 10% of the ETF’s prevailing net asset value 
be part of a swap agreement between the ETF provider and the swap partner. The swap partner is typically the 
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hand, are promissory notes, so that the investor becomes a lender. Although they appear to be a 
derivative, SRPs are not traded on a derivative exchange via a clearing house. They are traded on 
the cash market like stocks or bonds, and investors are subject to issuer default risk. Hence, 
while ETFs are backed by their underlying assets, SRPs represent only a promise by the issuing 
bank to deliver the performance of the index. 

 

  

                                                                                                                                                                                                
parent bank. Anecdotal evidence suggests that the 10% maximum is never fully exploited, and ETFs are over-
collateralized (DeutscheBank 2010). 
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Table OA4: Sample Cleaning Procedure 

To be included in the sample, the index SRPs must have a German securities identification 

number, an ISIN, and its underlying asset must have an ISIN to match it with the correct index. I 

focus on SRPs without expiry date ("open-end") to prevent time to expiry from impacting 

pricing, as found in Henderson and Pearson (2011). 

To remove seemingly erroneous data points, I exclude SRPs for which the premium is in 

the upper or lower 5% tail of its sample distribution on 50% or more of their trading days. This 

cleaning measure filters out SRPs for which the mid-quote and/or intrinsic price is consistently 

recorded with an error. I also exclude observations for which the premium is either smaller than 

−40% or larger than 40%, as these most likely represent erroneous data points. Examination of 

the data suggests 40% as a cut-off point. However, winsorizing the premium at the 1% tails as an 

alternative way to address outliers yields similar results. Finally, I remove two outlier 

observations for which the daily SRP return exceeds 100%. Of particular importance for correct 

calculation of the intrinsic price of the SRP is the conversion ratio and the currency of the 

underlying asset. I hand-check these data by going through the prospectus of each SRP, and by 

checking the Euwax website. I amend the raw data where they are incorrect. 
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Table OA5: Issuer–Dealer Leverage and SRP Pricing - Quarterly Leverage 
Daily panel regressions of SRP quotes on quarterly leverage with quarter fixed effects and issuer or issuer-SRP fixed effects, as indicated in the table footer. The 
dependent variable is either the relative bid quote (RelBid), the relative ask quote (RelAsk), or the percentage bid–ask spread (Bid-Ask) as defined in the previous 
tables. Lev. is quarterly issuer book leverage calculated as the ratio of total assets to book equity. lev. is Lev. minus its sample mean. Crisis I and Crisis II are 
dummy variables equal to one during the periods January 2008-August 2008 and September 2008-December 2009, respectively, and zero otherwise. Trade vol. is 
the daily number of SRPs traded. SRP age is the number of days since the issuance of the SRP. Days to ex. is the number of days to the next exercise date. Index 
ret. is the daily lagged index return. Index S.D. is the daily standard deviation of Index ret. over the previous 20 trading days. t-statistics based on robust standard 
errors clustered at the issuer-quarter level are in parentheses. *, **, and *** denotes significance at the 10%, 5%, and 1% levels, respectively. 
 
 RelBid  RelAsk  Bid-Ask 
 (1) (2) (3) (4)  (5) (6) (7) (8)  (9) (10) (11) (12) 
Lev. 10.94* 11.14** 13.11** 11.08**  6.26 6.59 9.87 6.94  -4.96 -4.83 -3.58 -4.42 
 (1.96) (2.04) (2.43) (2.02)  (0.70) (0.77) (1.18) (0.82)  (-0.58) (-0.56) (-0.43) (-0.51) 
lev.*Crisis I -7.11 -7.21 -8.05 -7.30  -5.51 -6.93 -6.76 -6.97  1.7157 0.3564 1.43 0.4164 
 (-1.37) (-1.44) (-1.59) (-1.46)  (-1.26) (-1.56) (-1.60) (-1.56)  (0.62) (0.13) (0.50) (0.15) 
lev.*Crisis II -19.44*** -21.763*** -20.75*** -21.70***  -7.86* -11.12** -9.99** -11.16**  11.99*** 11.06*** 11.23*** 10.98*** 
 (-3.77) (-4.37) (-4.11) (-4.35)  (-1.70) (-2.32) (-2.18) (-2.33)  (3.56) (3.42) (3.26) (3.37) 
Crisis I -0.4333*** -0.4266*** -0.43*** -0.4196***  -0.3529*** -0.3494*** -0.3568*** -0.3441***  0.0819 0.0782 0.0725 0.0764 
 (-3.48) (-3.53) (-3.53) (-3.38)  (-3.09) (-3.27) (-3.52) (-3.22)  (1.36) (1.21) (1.28) (1.22) 
Crisis II -0.6314*** -0.6193*** -0.5095*** -0.5558***  -0.3577** -0.3403** -0.3816** -0.3505**  0.2742*** 0.2784*** 0.1268 0.2045** 
 (-3.72) (-3.93) (-3.06) (-3.49)  (-2.34) (-2.46) (-2.43) (-2.61)  (3.28) (3.21) (1.60) (2.46) 
Trade vol.   0.0000*** 0.0000*    0.0000 0.0000    -0.0000*** -0.0000** 
   (2.90) (1.74)    (0.77) (0.57)    (-6.10) (-2.27) 
SRP age   -0.0001 -0.0001    -0.0001* -0.0002    -0.0001* -0.0001 
   (-1.18) (-0.17)    (-1.81) (-0.53)    (-1.82) (-0.71) 
Days to ex.   0.0031*** 0.0002    0.0036*** 0.0002    0.0005*** -0.0001 
   (3.50) (1.34)    (3.58) (0.95)    (3.36) (-0.47) 
Index ret.   -0.0019 -0.0007    -0.0044 -0.0017    -0.0025* -0.0009 
   (-0.57) (-0.22)    (-1.33) (-0.52)    (-1.75) (-1.05) 
Index S.D.   -0.0039 -0.0261*    0.0883*** 0.0191    0.0914*** 0.0450*** 
   (-0.21) (-1.85)    (3.34) (1.35)    (6.39) (4.47) 
Constant -10.20* -11.03** -13.10** -10.93**  -4.56 -5.78 -9.01 -6.04  5.89 5.52 4.43 5.17 
 (-1.87) (-2.09) (-2.48) (-2.06)  (-0.52) (-0.70) (-1.10) (-0.73)  (0.70) (0.66) (0.54) (0.63) 
Issuer FE Yes No Yes No  Yes No Yes No  Yes No Yes No 
Issuer-SRP FE No Yes No Yes  No Yes No Yes  No Yes No Yes 
Quarter FE Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Observations 190,214 190,214 190,214 190,214  190,214 190,214 190,214 190,214  190,214 190,214 190,214 190,214 
Adj. R2 0.102 0.662 0.154 0.662  0.065 0.700 0.133 0.700  0.228 0.734 0.251 0.736 
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Table OA6: Issuer–Dealer Leverage and SRP Pricing - Issuer Controls  

Daily panel regressions with issuer and quarter fixed effects. The dependent variable is either the relative bid quote (RelBid), the relative ask quote (RelAsk), or 
the percentage bid–ask spread (Bid-Ask) as defined in the previous tables. Lev. is the issuer's linearly interpolated, daily leverage calculated as the ratio of total 
assets minus book equity to total assets. lev. is Lev. minus its sample mean. Crisis II is a dummy variable equal to one during the period September 2008-
December 2009, and zero otherwise. ln(Total assets) is the natural logarithm of the book value of total assets. ln(total assets) is ln(Total assets) minus its sample 
mean. ROA is the ratio of the issuer’s operating income to total assets. roa is ROA minus its sample mean. Controls are the following SRP and index control 
variables: Trade vol. is the daily number of SRPs traded. SRP age is the number of days since the issuance of the SRP. Days to ex. is the number of days to the 
next exercise date. Index ret. is the daily lagged index return. Index S.D. is the standard deviation of Index ret. over the previous 20 trading days. t-statistics based 
on robust standard errors clustered at the issuer-quarter level are in parentheses. *, **, and *** denotes significance at the 10%, 5%, and 1% levels, respectively. 
 

 RelBid  RelAsk  Bid-Ask 
 (1) (2) (3) (4)  (5) (6) (7) (8)  (9) (10) (11) (12) 
Lev. -4.74 32.87** -23.86** 3.63  10.56 42.52*** 3.69 18.86*  15.05** 8.57 27.81*** 14.90* 
 (-0.77) (2.10) (-2.60) (0.33)  (1.25) (2.94) (0.44) (1.82)  (2.25) (0.83) (4.97) (1.79) 
lev.*Crisis II -16.91*** -37.85***  -19.51**  -8.49 -25.90***  -11.07*  8.82** 12.83**  8.87* 
 (-2.74) (-3.53)  (-2.62)  (-1.61) (-2.83)  (-1.96)  (2.25) (2.01)  (1.89) 
ln(Total assets) 0.8582*** 0.6376** 1.04*** 0.8535***  0.2103 0.0309 0.3037 0.2056  -0.6584*** -0.6116** -0.7468*** -0.6583*** 
 (3.40) (2.48) (4.48) (3.37)  (0.68) (0.10) (1.04) (0.68)  (-2.78) (-2.40) (-3.21) (-2.77) 
ROA -62.04** 32.05 -95.46*** -65.61**  -72.09** 3.38 -83.90*** -75.63**  -7.94 -29.00 14.24 -7.88 
 (-2.42) (1.07) (-2.84) (-2.47)  (-2.45) (0.12) (-2.77) (-2.51)  (-0.45) (-1.25) (0.77) (-0.44) 
Crisis II -0.6974*** -0.4233** -0.8237*** -0.6876***  -0.3669** -0.1433 -0.4174** -0.3572**  0.3400*** 0.2827** 0.4184*** 0.3398*** 
 (-3.70) (-2.39) (-4.26) (-3.92)  (-2.06) (-0.89) (-2.50) (-2.06)  (3.15) (2.33) (3.47) (3.17) 
ln(total assets)*Crisis II  -0.1047 -0.0195 -0.1034   -0.1037 -0.0454 -0.1026   0.0022 -0.0267 0.0019 
  (-1.16) (-0.25) (-1.08)   (-1.42) (-0.64) (-1.39)   (0.04) (-0.53) (0.03) 
roa*Crisis II  -209.33*** 32.11    -169.36** -4.10    45.29 -36.59  
  (-2.78) (0.59)    (-2.55) (-0.09)    (0.99) (-1.08)  
Constant -13.56** -45.77*** 1.47 -21.60*  -14.14 -41.68*** -9.34 -22.12**  -0.1261 5.25 -10.77 0.0246 
 (-2.17) (-3.11) (0.17) (-1.95)  (-1.47) (-3.04) (-0.98) (-2.07)  (-0.01) (0.54) (-1.50) (0.00) 
Issuer FE Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Quarter FE Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Controls Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Observations 141,213 141,213 141,213 141,213  141,213 141,213 141,213 141,213  141,213 141,213 141,213 141,213 
Adj. R2 0.164 0.166 0.162 0.164  0.129 0.130 0.128 0.129  0.255 0.255 0.253 0.255 
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Table OA7: Dealer Leverage and SRP Pricing - Missing volume 
Daily panel regressions with dealer and quarter fixed effects, removing missing trading volume data instead of 
replacing them with zero. The dependent variable is either the relative bid quote (RelBid), the relative ask quote 
(RelAsk), or the percentage bid–ask spread (Bid-Ask) as defined in the previous tables. Lev. is the issuer’s linearly 
interpolated, daily leverage calculated as the ratio of total assets to book equity. lev. is Lev. minus its sample mean. 
Crisis II is a dummy variable equal to one during the period September 2008-December 2009, and zero otherwise. 
SRP Controls consist of the variables Trade vol. (the daily number of SRPs traded), SRP age (the number of days 
since the issuance of the SRP), and Days to ex. (the number of days to the next exercise date). Index Controls consist 
of the variables Index ret. (the daily lagged index return) and Index S.D. (the standard deviation of Index ret. over 
the previous 20 trading days). CDS is the issuer’s 5-year credit default swap spread. cds is CDS minus its sample 
mean. t-statistics based on robust standard errors clustered at the dealer-quarter level are in parentheses. *, **, and 
*** denotes significance at the 10%, 5%, and 1% levels, respectively. 
 

 RelBid  RelAsk  Bid-Ask 
 (1) (2)  (3) (4)  (5) (6) 
Lev. 20.21* 19.70  18.25 17.78  -2.63 -2.58 
 (1.69) (1.64)  (1.20) (1.18)  (-0.21) (-0.21) 
lev.*Crisis II -36.37*** -35.83***  -23.53** -23.03**  13.69* 13.64* 
 (-3.22) (-3.19)  (-2.35) (-2.34)  (1.90) (1.90) 
Crisis II -0.5221* -0.8263  -0.0676 -0.3494  0.4587** 0.4860* 
 (-1.74) (-1.66)  (-0.24) (-0.84)  (2.55) (1.70) 
CDS 0.0014** 0.0052  0.0003 0.0039  -0.0011*** -0.0015 
 (2.07) (1.06)  (0.49) (0.99)  (-2.73) (-0.52) 
cds*Crisis II  -0.0039   -0.0036   0.0003 
  (-0.79)   (-0.93)   (0.12) 
Constant -19.47* -19.00  -17.60 -17.16  2.51 2.47 
 (-1.67) (-1.63)  (-1.20) (-1.17)  (0.21) (0.20) 
Issuer FE Yes Yes  Yes Yes  Yes Yes 
Quarter FE Yes Yes  Yes Yes  Yes Yes 
SRP Controls Yes Yes  Yes Yes  Yes Yes 
Index Controls Yes Yes  Yes Yes  Yes Yes 
Observations 95,804 95,804  95,804 95,804  95,804 95,804 
Adj. R2 0.177 0.177  0.138 0.138  0.249 0.249 
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Table OA8: Dealer Leverage and SRP Pricing - EUR indices only 
Daily panel regressions of SRP quotes on linearly interpolated, daily issuer leverage with quarter and issuer fixed effects, as indicated in the table footer. The 
sample is restricted to SRPs on EUR denominated indices, i.e., indices whose constituents are stocks from a country of the European currency union. The 
dependent variable is either the relative bid quote (RelBid), the relative ask quote (RelAsk), or the percentage bid–ask spread (Bid-Ask) as defined in the previous 
tables. Lev. is the issuer’s linearly interpolated, daily leverage calculated as the ratio of total assets to book equity. lev. is Lev. minus its sample mean. Crisis II is 
a dummy variable equal to one during the period September 2008-December 2009, and zero otherwise. CDS is the issuer’s 5-year credit default swap spread. cds 
is CDS minus its sample mean. SRP Controls consist of the variables Trade vol. (the daily number of SRPs traded), SRP age (the number of days since the 
issuance of the SRP), and Days to ex. (the number of days to the next exercise date). Index Controls consist of the variables Index ret. (the daily lagged index 
return) and Index S.D. (the standard deviation of Index ret. over the previous 20 trading days). t-statistics based on robust standard errors clustered at the dealer-
quarter level are in parentheses. *, **, and *** denotes significance at the 10%, 5%, and 1% levels, respectively. 
 

 RelBid  RelAsk  Bid-Ask 
 (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 
Lev. -4.681 -0.1477 1.21  13.71* 21.96** 21.11**  17.82*** 19.29*** 19.15*** 
 (-0.70) (-0.02) (0.16)  (1.86) (2.55) (2.53)  (2.77) (2.81) (2.80) 
lev.*Crisis II -21.82*** -26.24*** -30.52***  -10.53* -21.11*** -20.09***  11.85*** 11.08*** 11.24*** 
 (-2.67) (-3.26) (-3.62)  (-1.68) (-3.17) (-3.17)  (2.98) (2.67) (2.75) 
Crisis II -0.5535*** -0.6219*** -1.22***  -0.1970 -0.2055 -0.7656**  0.3617*** 0.5615*** 0.4721*** 
 (-2.80) (-2.97) (-2.91)  (-1.11) (-1.02) (-2.29)  (3.68) (4.95) (2.77) 
CDS   0.0068*   -0.0003 0.0069**   -0.0012** -0.0000 
   (1.69)   (-0.30) (2.07)   (-2.21) (-0.01) 
cds*Crisis II   -0.0062    -0.0075**    -0.0012 
   (-1.51)    (-2.25)    (-0.78) 
Constant 5.38 -0.0007 -1.11  -11.42 -20.73** -19.95**  -16.27** -18.25*** -18.12*** 
 (0.82) (-0.00) (-0.15)  (-1.58) (-2.47) (-2.45)  (-2.59) (-2.73) (-2.72) 
Issuer FE Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
Quarter FE Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
SRP Controls Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
Index Controls Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
Observations 98,570 98,570 90,104  98,570 90,104 90,104  98,570 90,104 90,104 
Adj. R2 0.143 0.218 0.218  0.089 0.182 0.182  0.310 0.364 0.364 
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Table OA9: Issuer–Dealer Leverage versus Issuer–Dealer Default Risk 
Daily panel regressions with quarter fixed effects and issuer or issuer-SRP fixed effects, as indicated in the table footer. The dependent variable is either the 
relative bid quote (RelBid), the relative ask quote (RelAsk), or the percentage bid–ask spread (Bid-Ask) as defined in the previous tables. ln(CDS) is the natural 
logarithm of the issuer's 5-year credit default swap spread (CDS). ln(cds) is ln(CDS) minus its sample mean. Crisis II is a dummy variable equal to one during 
the period September 2008-December 2009, and zero otherwise. Lev. is the issuer's linearly interpolated, daily leverage calculated as the ratio of total assets 
minus book equity to total assets. lev. is Lev. minus its sample mean. SRP Controls consist of the variables Trade vol. (the daily number of SRPs traded), SRP 
age (the number of days since the issuance of the SRP), and Days to ex. (the number of days to the next exercise date). Index Controls consist of the variables 
Index ret. (the daily lagged index return) and Index S.D. (the standard deviation of Index ret. over the previous 20 trading days). t-statistics based on robust 
standard errors clustered at the issuer-quarter level are in parentheses. *, **, and *** denotes significance at the 10%, 5%, and 1% levels, respectively. 
 

 RelBid  RelAsk  Bid-Ask 
 (1) (2) (3) (4)  (5) (6) (7) (8)  (9) (10) (11) (12) 
ln(CDS) 0.1632* 0.0992 0.0818 0.0658  0.0747 0.0474 0.0583 0.0272  -0.0929* -0.0548 -0.0254 -0.0396 
 (1.76) (1.09) (0.97) (0.85)  (0.81) (0.57) (0.72) (0.33)  (-1.90) (-1.18) (-0.51) (-1.05) 
ln(cds)*Crisis II -0.1116 -0.1096 -0.0572 -0.0734  -0.1288 -0.1345 -0.0886 -0.0904  -0.0140 -0.0215 -0.0293 -0.0149 
 (-0.94) (-0.76) (-0.54) (-0.57)  (-1.16) (-1.22) (-0.82) (-0.78)  (-0.21) (-0.28) (-0.37) (-0.18) 
Crisis II -0.6677*** -0.6233** -0.5962*** -0.3175*  -0.3646* -0.2170 -0.0280 0.0154  0.3152* 0.4146*** 0.5678*** 0.3297* 
 (-2.90) (-2.46) (-3.03) (-1.67)  (-1.84) (-1.04) (-0.15) (0.08)  (1.83) (2.66) (3.71) (1.94) 
Lev.  11.461*  5.9423   21.46**  15.78*   9.3903  9.4033 
  (1.74)  (0.95)   (2.47)  (1.98)   (1.22)  (1.23) 
lev.*Crisis II  -23.22***  -24.12***   -12.54**  -13.03**   11.23***  11.5736*** 
  (-3.54)  (-4.02)   (-2.31)  (-2.42)   (3.06)  (3.81) 
Constant -0.3587 -11.24* -0.5931* -5.86  -0.0306 -20.75** 0.7519** -14.45*  0.3333* -8.9271 1.3411*** -8.1805 
 (-1.35) (-1.76) (-1.88) (-0.96)  (-0.11) (-2.45) (2.59) (-1.87)  (1.94) (-1.20) (5.34) (-1.09) 
Issuer FE Yes Yes No No  Yes Yes No No  Yes Yes No No 
Issuer-SRP FE No No Yes Yes  No No Yes Yes  No No Yes Yes 
Quarter FE Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
SRP Controls Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Index Controls Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Observations 131,967 131,967 131,967 131,967  131,967 131,967 131,967 131,967  131,967 131,967 131,967 131,967 
Adj. R2 0.156 0.160 0.629 0.634  0.123 0.124 0.654 0.655  0.253 0.262 0.754 0.763 
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