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a b s t r a c t 

We examine the notion that financial products which cater to investors’ behavioral biases 

can yield high trading activity and thus be profitable for issuers. Our setting considers 

options with a callback feature, namely, callable bull/bear contracts (CBBCs). Such contracts 

have high skewness when close to callback and thus appeal to cumulative prospect theory 

preferences. CBBCs with high skewness earn negative average returns, and issuers’ gross 

profits vary positively with CBBC skewness. Over the 2009–2014 period, issuers earn gross 

profits of about $1.67 billion by trading CBBCs on the Hang Seng Index. These findings 

highlight the role of behavioral finance in financial innovation. 
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1. Introduction 

In neoclassical finance which is based on rational 

agents, financial innovations are desirable because they 

cover additional contingencies (i.e., enable market com- 

pleteness) or mitigate financial frictions ( Ross, 1989; Allen 

and Gale, 1991; Duffie and Rahi, 1995 ). However, a large 

part of the behavioral finance literature focuses on docu- 

menting behavioral biases (see, e.g., Tversky and Kahne- 

man, 1990 ), and it is reasonable to suppose that security 
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issuers might be aware of these biases. Motivated by this 

observation, in a complementary view on financial inno- 

vation, we consider the notions that issuers might design 

and market securities that appeal to investors’ behavioral 

biases, and earn rents from issuing and trading such se- 

curities. We consider these perspectives in the context of 

callable bull/bear contracts (CBBCs) in Hong Kong, which 

are also known as turbo warrants in Europe. 1 These deriva- 

tives are knockout barrier options with a call price and a 

mandatory call feature. Specifically, a CBBC is called back 

and trading stops when the price of the underlying asset 

hits a pre-specified call price. If a callback does not occur, 

the payoff of a bull/bear contract at maturity is that of a 

vanilla European call/put option. 

CBBCs are actively traded among investors in Europe 

and Hong Kong. Indeed, in some European countries, turbo 

warrants account for more than half of total trading in 

derivatives ( Wong and Chan 2008; RCD-HKEx 2009 , Sec- 

tion 2). Further, trading in CBBCs accounted for about 

10% of total turnover on the Hong Kong Stock Exchange 

(HKEx) over the 2009–2014 period (with an average an- 

nual turnover exceeding HKD 1.4 trillion), up from a 2006 

market share of just 0.1%. Moreover, in 2009 there were 

8072 newly listed CBBCs, and their market share (10.9%) 

surpassed that of derivative warrants (10.7%). 

The high trading activity in CBBCs is intriguing. Dif- 

ferent explanations have been proposed to account for 

this phenomenon. It has been claimed that some investors 

prefer CBBCs because they believe that CBBCs are much 

cheaper than their vanilla counterparts, 2 they are much 

less sensitive to volatility ( Huang 2008 , page 10), and be- 

cause they can closely mimic price changes in the un- 

derlying asset (i.e., their absolute delta is close to one), 

which offers investors higher price transparency (see HKEx 

2006 , page 1). Josen (2010) , however, clarifies that “al- 

though the CBBC appears to be cheaper and more trans- 

parent than normal warrants ... investors may see their in- 

vestment suddenly lost if the product is terminated upon 

the call event.”3 In an article by Lam (2011) , Edmond Lee of 

SG Securities attributes the intense trading in CBBCs to the 

unpredictability (volatility) of the stock market. Eva Tsoi, 

a global equity flow strategist at Société Générale, opines 

in Ngan (2012) that it is the high leverage of CBBCs that 

attracts investors. In sum, there is no consensus on the ap- 

peal of CBBCs. 

Here is an hypothetical example illustrating how an in- 

vestor might profit or lose from trading CBBCs: Assume 

that the current Hang Seng Index (HSI) level is 20,0 0 0. 

There is a HSI-based, bull CBBC with strike price 19,0 0 0, 

a call level of 19,200, and an entitlement ratio of 10,0 0 0. 

Suppose an investor buys one such CBBC at a price of 0.10 

1 These contracts can be dated back to late 2001, when they first ap- 

peared in Germany. 
2 Since CBBCs are essentially barrier options, their vanilla counterparts 

are European options and derivative warrants with similar contractual 

terms. 
3 Similar viewpoints also appear in many CBBC investment guides. 

HKEx (2006 , page 5) clearly notifies the potential investors that “When 

the underlying asset is trading close to the call price, the price of a CBBC 

may be quite volatile with wider spreads and uncertain liquidity”. See 

also Barclays (2010 , page 16) and Credit Suisse (2014 , 2014 , item 5.36) is 

also used by UBS as its FAQs. 

HKD (close to the theoretical value computed from the for- 

mula given in Appendix A , discussed later). 

(i) If the HSI never drops to the call level at or 

before maturity, so that the CBBC matures with- 

out being called back, and the settlement price 

for settling a contemporaneously expiring HSI fu- 

tures contract is 23,0 0 0, 4 the investor receives 

max (0, 23,0 0 0 −19 , 0 0 0) / 10 , 0 0 0 = 0 . 40 HKD, and the 

realized return is 300%. 

(ii) If on a particular trading day before maturity, say, 

at 10:31 am, the Hang Seng Index drops to the call 

level of 19,200, so that the CBBC gets knocked out; 

and the minimum of Hang Seng Index during the 

period from 10:31 am to the market closing of that 

day is 19,100, the investor gets a residual value, 

which equals max (0, 19,100 −19 , 000) / 10 , 000 = 0 . 01 

HKD, so that the realized return is −90% . 

Thus, as can be seen, a CBBC provides the potential of 

a large realized return if the contract survives knockout, 

but a virtually complete loss of investment upon knock- 

out. In this paper, we propose that the success of these 

securities is in large part due to their appeal to cumulative 

prospect theory (CPT) preferences, which cause agents to 

invest in such lottery-type investments ( Tversky and Kah- 

neman, 1992 ). We also quantify gross profits accruing to 

institutions from issuing and trading CBBCs, and show that 

they are economically substantial. 

We first exploit the cross-sectional and time-series 

properties of CBBCs such as their callback price, how close 

they are to being called, and their market prices to doc- 

ument that on average, trading activity and open posi- 

tions are higher in CBBCs with the three characteristics 

of lottery-type securities proposed by Kumar (2009) : low 

average price, high volatility, and high positive skewness. 

More specifically, CBBCs close to callback 5 tend to have 

greater trading activity and more open positions on aver- 

age; such CBBCs also tend to have low but volatile prices 

and a positively skewed return distribution. 

In the cross-section, we document a negative relation- 

ship between skewness (as well as the proximity of the 

underlying asset’s price to the callback level) and average 

risk-adjusted CBBC returns, which tends to persist even af- 

ter accounting for price and volatility. This finding is con- 

sistent with Barberis and Huang (2008) , who argue that 

securities with high skewness should earn low average re- 

turns, since investors with cumulative prospect theory util- 

ity are willing to pay price premiums for lottery-type op- 

portunities. We also find that both bull CBBCs (with pos- 

itive betas) and bear CBBCs (with negative betas) with 

high skewness earn negative returns, indicating that nega- 

tive betas are not able to account for our negative returns. 

Overall, our evidence indicates that high trading activity 

and open interest in CBBCs, in large part, are influenced by 

4 In Hong Kong, both HSI futures and CBBCs mature on the penultimate 

trading day of the relevant expiration month. 
5 Throughout this paper, a contract being close to callback means that 

the underlying asset’s day-end closing price is near (or close to) the call 

level stated in the contract. Similarly, a contract’s “distance to call level”

means the distance between the underlying asset’s day-end closing price 

and the contract’s call level. 
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