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Path-dependent inefficient strategies and how to make them efficient. Illustrated with the study of a popular retail investment product Carole Bernard (University of Waterloo) & Phelim Boyle (Wilfrid Laurier University)
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Outline of the presentation I What is cost-efficiency? I Path-dependent payoffs are not cost-efficient. I Consequences on the investors’ preferences. I Illustration with a popular investment product: the locally-capped globally-floored contracts (highly path-dependent). I Why do retail investors buy these contracts? I Provide some explanations & evidence from the market. - Investors can overweight probabilities of getting high returns. - Locally-capped products are complex



I Provide a simple model
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Efficiency Cost Dybvig (RFS 1988) explains how to compare two strategies by analyzing their respective efficiency cost. It is a criteria independent of the agents’ preferences. What is the “efficiency cost”?
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Efficiency Cost • Given a strategy with payoff XT at time T . • Its no-arbitrage price PX . • F : XT ’s distribution under the physical measure. The distributional price is defined as: PD(F ) =



min



{YT | YT ∼F }



{No-arbitrage Price of YT }



The “loss of efficiency” or “efficiency cost” is equal to: PX − PD(F )
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Toy Example Consider : ˆ A market with 2 assets: a bond and a stock S. ˆ A discrete 2-period binomial model for the stock S. ˆ A financial contract with payoff XT at the end of the two



periods. ˆ An expected utility maximizer with utility U.



Let’s illustrate what the “efficiency cost” is and why it is a criteria independent of agents’ preferences.
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Toy Example for X2 , a payoff at T = 2 1 2



Real probabilities=p =



and risk neutral probabilities=q = 14 .



S 6 2 = 64 mmm m m mm S 1 = 32Q 6 QQQ1−p p mm QQQ mm ( mmm S0 = 16Q S 2 = 16 6 QQQ1−p p mm m QQQ m ( mmm S1 = 8 Q QQQ1−p QQQ ( p



S2 = 4



1 4



1 16



X2 = 1



1 2



6 16



X2 = 2



1 4



9 16



X2 = 3



U(1) + U(3) U(2) 3 + , PD = Cheapest = e −rT 4 2 2   1 6 9 = Price of X = e −rT + 2+ 3 , Efficiency cost = PX − PD 16 16 16 E [U(X2 )] =



PX
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Y2 , a payoff at T = 2 distributed as X Real probabilities=p =



1 2



and risk neutral probabilities=q = 14 .



S 6 2 = 64 mmm m m mm S 1 = 32 Q 6 QQQ1−p p mm QQQ mm ( mmm S0 = 16Q S 2 = 16 6 QQQ1−p p mm m QQQ m ( mmm S1 = 8 Q QQQ1−p QQQ ( p



S2 = 4



1 4



1 16



Y2 = 3



1 2



6 16



Y2 = 2



1 4



9 16



Y2 = 1



U(2) U(3) + U(1) 3 + , PD = Cheapest = e −rT 4 2 2 (X and Y have the same distribution under the physical measure and thus the same utility)   1 6 9 PX = Price of X = e −rT + 2+ 3 , Efficiency cost = PX − PD 16 16 16 E [U(Y2 )] =
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X2 , a payoff at T = 2 1 2



Real probabilities=p =



and risk neutral probabilities=q = 14 .



S 6 2 = 64 mmm m m mm S = 32 1 QQQ1−q q mm6 QQQ mm Q( mmm S0 = 16Q S2 = 16 QQQ1−q q mm6 m QQQ m ( mmm S1 = 8 Q QQQ1−q QQQ ( q



S2 = 4



E [U(X2 )] =



U(1) + U(3) U(2) + 4 2



PX = Price of X = e Carole Bernard



−rT







,



1 4



1 16



X2 = 1



1 2



6 16



X2 = 2



1 4



9 16



X2 = 3



PD = Cheapest = e −rT



1 6 9 + 2+ 3 16 16 16



 =



5 −rT e 2



,







1 6 9 3+ 2+ 1 16 16 16







=
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Y2 , a payoff at T = 2 1 2



Real probabilities=p =



and risk neutral probabilities=q = 14 .



S 6 2 = 64 mmm m m mm S = 32 1 QQQ1−q q mm6 QQQ mm Q( mmm S0 = 16Q S2 = 16 QQQ1−q q mm6 m QQQ m ( mmm S1 = 8 Q QQQ1−q QQQ ( q



S2 = 4



E [U(X2 )] =
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−rT
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1 4



1 16



Y2 = 3



1 2



6 16



Y2 = 2



1 4



9 16



Y2 = 1



PY = e −rT



1 6 9 + 2+ 3 16 16 16



 =







1 6 9 3+ 2+ 1 16 16 16



5 −rT e 2



,



 =



3 −rT e 2
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Cost-efficiency in a general arbitrage-free model ˆ In an arbitrage-free market, there exists at least one state



price process (ξt )t . We choose one to construct a pricing operator. ˆ The cost of a strategy (or of a financial investment contract) with terminal payoff XT is given by: c(XT ) = E [ξT XT ] ˆ The “distributional price” of a cdf F is defined as:



PD(F ) =



min



{Y | Y ∼F }



{c(Y )}



where {Y | Y ∼ F } is the set of r.v. distributed as XT is. ˆ The efficiency cost is equal to:



c(XT ) − PD (F ) Carole Bernard
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Minimum Cost-efficiency Given a payoff XT with cdf F . We define its inverse F −1 as follows: F −1 (y ) = min {x / F (x) ≥ y } . Theorem Define XT∗ = F −1 (1 − Fξ (ξT )) then XT∗ ∼ F and XT∗ is unique a.s. such that: PD(F ) = c(XT∗ )
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Path-dependent payoffs are inefficient Corollary In general, path-dependent derivatives are not cost-efficient. To be cost-efficient, the payoff of the derivative has to be of the following form: XT∗ = F −1 (1 − Fξ (ξT )) Thus, it has to be a European derivative written on the state-price process at time T . It becomes a European derivative written on the stock ST as soon as the state-price process ξT can be expressed as a function of ST .
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Monotonic Payoffs may be efficient Corollary Consider a derivative with a payoff XT which could be written as: XT = h(ξT ) Then XT is cost efficient if and only if h is non-increasing. Moreover, if XT is cost-efficient, it satisfies: XT = XT∗ = F −1 (1 − Fξ (ξT )) a.s.



Carole Bernard



Path-dependent inefficient strategies



16



Cost-Efficiency



Main result



Example



Preferences



Retail Market



Overweighting



Impact on Decision



Black and Scholes model (Dybvig (1988)) Any path-dependent financial derivative is inefficient. Indeed  ST −b ξT = a S0       2 2 where a = exp σθ µ − σ2 T − r + θ2 T , b = σθ , θ = 



µ−r σ .



To be cost-efficient, the payoff has to be written as:  −b !! ST ∗ −1 X =F 1 − Fξ a S0 It is a European derivative written on the stock ST (and the payoff is increasing with ST when µ > r ). Carole Bernard
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L´ evy model with the Esscher transform (Vanduffel et al. (2008)) Any path-dependent financial derivative is inefficient. Indeed h St



e S0 ξt = e −rt mt (h) where h ∈ R is the unique real number such that ξt St is a martingale under the physical measure. (h)



mt (h) is a normalization factor such that ft



(h)



defined by ft (x) =



e hx ft (x) mt (h)



is a



density where ft denotes the density of St under the physical measure.



To be cost-efficient, the payoff has to be written as: XT∗ = F −1 (1 − Fξ (ξT )) It is a European derivative written on the stock ST (and the payoff is increasing with ST when h < 0). Carole Bernard
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The least efficient payoff Theorem Let F be a cdf such that F (0) = 0. Consider the following optimization problem: max



{Z | Z ∼F }



{c(Z )}



The strategy ZT∗ that generates the same distribution as F with the highest cost can be described as follows: ZT∗ = F −1 (Fξ (ξT )) Consider a strategy with payoff XT distributed as F . The cost of this strategy satisfies: Z 1 −1 PD (F ) 6 c(XT ) 6 E [ξT F (Fξ (ξT ))] = Fξ−1 (v )F −1 (v )dv 0
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Put option in Black and Scholes model Assume a strike K . Its payoff is given by: LT = (K − ST )+ The payoff that has the lowest cost and is distributed such as the put option is given by: YT∗ = FL−1 (1 − Fξ (ξT )) The payoff that has the highest cost and is distributed such as the put option is given by: ZT∗ = FL−1 (Fξ (ξT ))
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Cost-efficient payoff of a Put cost efficient payoff that gives same payoff distrib as the put option 100



80 Put option



Payoff



60



Y* Best one
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With σ = 20%, µ = 9%, r = 5%S0 = 100, T = 1 year, K = 100. Distributional Price of the put = 3.14 Price of the put = 5.57 Efficiency loss for the put = 5.57-3.14= 2.43 Carole Bernard
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Up and Out Call option in Black and Scholes model Assume a strike K and a barrier threshold H > K . Its payoff is given by: LT = (ST − K )+ 1max06t6T {St }6H The payoff that has the lowest cost and is distributed such as the barrier up and out call option is given by: YT∗ = FL−1 (1 − Fξ (ξT )) The payoff that has the highest cost and is distributed such as the barrier up and out call option is given by: ZT∗ = FL−1 (Fξ (ξT ))
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Cost-efficient payoff of a Call up and out



With σ = 20%, µ = 9%, S0 = 100, T = 1 year, strike K = 100, H = 130 Distributional Price of the CUO = 9.7374 Price of CUO = Pcuo Worse case = 13.8204 Efficiency loss for the CUO = Pcuo -9.7374 Carole Bernard
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Utility independent criteria Denote by ˆ XT the final wealth of the investor, ˆ V (XT ) the objective function of the agent, Assumptions (adopted by Dybvig (JoB1988,RFS1988)) 1



2



3



4



Agents’ preferences depend only on the probability distribution of terminal wealth: “state-independent” preferences. (if XT ∼ ZT then: V (XT ) = V (ZT ).) Agents prefer “more to less”: if c is a non-negative random variable V (XT + c) > V (XT ). The market is perfectly liquid, no taxes, no transaction costs, no trading constraints (in particular short-selling is allowed). The market is arbitrage-free.



For any inefficient payoff, there exists another strategy that should be preferred by these agents. Carole Bernard
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Link with First Stochastic Dominance Theorem Consider a payoff XT with cdf F , 1



Taking into account the initial cost of the derivative, the cost-efficient payoff XT∗ of the payoff XT dominates XT in the first order stochastic dominance sense : XT − c(XT )e rT ≺fsd XT∗ − PD (F )e rT



2



The dominance is strict unless XT is a non-increasing function of ξT .



Thus the result is true for any preferences that respect first stochastic dominance. This possibly includes state-dependent preferences. Carole Bernard
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How to explain the demand for inefficient payoffs (path-dependent, non-monotonic...)? 1



Needs may be state-dependent ˆ Presence of a background risk : ˆ Hedging a long position in the market index ST (background risk) by purchasing a put option PT . ˆ the background risk can be path-dependent, ˆ Presence of a stochastic benchmark:



If the investor wants to outperform a given (stochastic) benchmark Γ such that: P {ω ∈ Ω / WT (ω) > Γ(ω)} > α



Her preferences are now state-dependent preferences. ˆ Intermediary consumptions, additional constraints 2



Presence of another source of uncertainty. The state-price process is not always a decreasing function of the asset price at maturity (non-markovian stochastic interest rates for instance)
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What do popular contracts in the US look like? Structured products sold by banks and Variable Annuities, Equity Indexed Annuities sold by insurance companies have become very popular. Structured product designs can be modified and extended in countless ways. Here are some of them: ˆ Guaranteed floor, Upper limits or caps ˆ Path-dependent payoffs (Asian, lookback, barrier) ˆ Multi-period based returns: locally-capped contracts



We concentrate our study on the latter ones. Biased beliefs may be an important reason to explain the demand among retail investors.
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Example of a locally-capped contract Quarterly Cap 6% Quarter 1 2 3 4



Raw Index Return % 5 9 -10 11



Capped return% 5 6 -10 6



Payoff of a Quarterly Sum Cap = 5+6-10+6=7
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Example of a locally-capped contract ˆ Issuer: JP Morgan Chase ˆ Underlying: S&P500 ˆ Maturity: 5 years ˆ Initial investment: $1,000 ˆ Payoff= max ($1, 100 ; $1, 000 + additional amount) ˆ In the prospectus dated June 22, 2004: “The additional amount will be calculated by the calculation agent by multiplying $1,000 by the sum of the quarterly capped Index returns for each of the 20 quarterly valuation periods during the term of the notes.”
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Payoff of a locally-capped globally-floored contract ˆ Initial investment= $1,000 ˆ Minimum guaranteed rate g = 10% at maturity T = 5 years. ˆ Local Cap c = 6% on the quarterly return.



XT = 1, 000 + 1, 000 max



g ,



20 X i=1



 min



St − Sti−1 c, i Sti−1



!



ˆ The contract consists of: I a zero coupon bond with maturity amount $1, 100. I a complex option component
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Distribution of the Payoff of a Quarterly Sum Cap 1



The distribution of the payoff of a Quarterly Sum Cap is extremely difficult for investors to have a realistic representation of the sum of periodically capped returns.



2



The reason stems from how the cap affects the final distribution of returns.
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ˆ Minimum guaranteed rate of 10% (global floor) over T years. ˆ Density of the payoff under the Quarterly Sum Cap (X ). ˆ Parameters are set to r = 5%, δ = 2%, µ = 0.09, σ = 15%.
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LC contracts are not cost-efficient. Let F be the distribution of the payoff of a locally-capped. The payoff X ∗ should be preferred (lower cost & same utility), S0 = 100, T = 5 years.
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Summary But then, why do retail investors buy locally-capped contracts? They should choose simpler contracts that are not path-dependent. I Investors are optimistic: investors may be influenced by the bias in the hypothetical projections displayed in the prospectuses to overweight the probabilities of receiving the maximum possible return. I The complexity of the contract confuses investors and they make inappropriate choices (Carlin (2006)).
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Characteristic of this locally-capped contract ˆ AMEX Ticker: NAS ˆ This product is based on the Nasdaq under the name NAS:



Nasdaq-100 Index TIERS. ˆ The initial investment is $10 ˆ The maturity payoff is a compounded monthly-capped returns ˆ Capped at 5.5% per month. ˆ In the prospectus, there are 7 hypothetical examples.
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Observations ˆ Most outrageous set of unrealistic assumptions we observed. ˆ In the 3 first examples, the final payoffs are respectively



1.0366 = $60.35, 1.05566 = $332.5, 1.05566 = $332.5. ˆ Empirical probability of a monthly return exceeding 5.5% is 0.2 (1971-2008). ˆ Assuming an i.i.d. distribution of the monthly returns, the probability of the maximum possible return is 0.266 = 7 × 10−47 which is an impossible event. ˆ Getting returns such as in Examples 4 and 5 have an historical probability of about 50% of taking place. ˆ Maximum value of the compounded return of 66 consecutive monthly-capped returns is 2.7 (end in May 1996). ˆ These securities are also subject to default risk. Carole Bernard
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Overview I Our analysis of the hypothetical examples presented in the 39 prospectuses (39 locally-capped globally-floored contracts out of 208 index-linked notes as of October 2006 listed on AMEX) reveals that the above description is common practice. I All issuers provide in their prospectus 4 to 7 hypothetical examples. One or two of the first three examples assumes that the investor receives the maximum possible return. I We suggest that including these illustrations as hypothetical scenarios provides very concrete evidence of attempts to overweight the probabilities of obtaining the maximum possible return.
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Local Cap vs Global Cap ˆ Initial investment= $1,000 ˆ Maturity T = 5 years ˆ Let g = 10% be the minimum guaranteed rate. ˆ YT : Globally-capped (with global Cap C )



 YT = 1, 000 + 1, 000 max



  ST − S0 g , min C , S0



(long position in a bond and in a standard call option and short position in another standard call option.) ˆ XT : Locally-Capped (Local Cap c on the quarterly return). XT = 1, 000 + 1, 000 max



g ,



20 X i=1



Carole Bernard



 min



St − Sti−1 c, i Sti−1



!
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How to perform the comparison?



Parameter values are r = 5%, δ = 2%, σ = 15%. Same no-arbitrage prices along the curve. Carole Bernard
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Mean Variance Investors ˆ Let Z0 be the initial investment ˆ Let the guarantee be (1 + g )Z0 at the maturity T . ˆ We define the modified Sharpe ratio as follows



RZ =



E[ZT ] − Z0 (1 + g ) std(ZT )



ˆ We compute this ratio for the quarterly-capped contract RX



and for the globally-capped contract RY .
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Mean Variance Investors



ˆ The Quarterly Sum cap has a quarterly cap of 8.7%, a global



floor g = 10% and a maturity T = 5 years. ˆ For each volatility, the global cap is such that the GC contract has the same no-arbitrage price as the 8.7% quarterly-capped (which is equal to 920$). ˆ Other parameters r = 5%, δ = 2%, µ = 0.09. Carole Bernard
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Overweighting Technique 1 2



increase the drift of the underlying index add a lump of probability at the right end of the distribution.



Density of the payoff under the Quarterly Sum Cap (X ) with an additional expected annual Index return of 5%. The quarterly cap is c = 8.7%, r = 5%, µ = 9%, δ = 2%, σ = 15%.
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Impact on Decision Making I Modified Sharpe ratio using the new measure for the quarterly Sum Cap and the original measure for the other contract: ˜ X = EQ [ZT ] − Z0 (1 + g ) R stdQ (ZT ) ˜ X with RY I Compare of R I 8.7% quarterly cap, g = 10%, T = 5 years. I Other parameters r = 5%, δ = 2%, µ = 0.09.
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Impact on Decision Making The quarterly-capped contract has a 8.7% quarterly cap, g = 10%, T = 5 years. For each volatility, the cap of the globally-capped contract is such that the contract has the same no-arbitrage price as the 8.7% quarterly-capped contract. Investors overweight the tail of the distributions. Other parameters r = 5%, δ = 2%, µ = 0.09.
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Conclusions of this study I We describe some popular designs in the market: locally-capped contracts. I The demand for these complex products is puzzling. I We provide a possible explanation based on investor misperception of the return distribution where low probability events of high returns are overweighted. I We provide evidence that this tendency is encouraged by the hypothetical examples in the prospectus supplements.



Carole Bernard



Path-dependent inefficient strategies



51



Cost-Efficiency



Main result



Example



Preferences



Retail Market



Overweighting



Impact on Decision



Conclusions of this study I We describe some popular designs in the market: locally-capped contracts. I The demand for these complex products is puzzling. I We provide a possible explanation based on investor misperception of the return distribution where low probability events of high returns are overweighted. I We provide evidence that this tendency is encouraged by the hypothetical examples in the prospectus supplements.



Carole Bernard



Path-dependent inefficient strategies



51



























des documents recommandant







[image: alt]





Path-dependent inefficient strategies - Carole Bernard 

Away a Million Dollars in the Stock Marketâ€� in RFS 1988). arole Bernard ... Examples: the put option and the geometric Asian option. arole Bernard.










 


[image: alt]





Path-dependent inefficient strategies - Carole Bernard 

â€œInefficient Dynamic Portfolio Strategies or How to Throw. Away a Million Dollars in the Stock Marketâ€� in RFS 1988). arole Bernard. Path-dependent inefficient ...










 


[image: alt]





Explicit Representation of Cost-efficient Strategies - Carole Bernard 

e derive an explicit representation of the payoff X such that. X. F in the ... A discrete -period binomial model for the stock S. .... random variable V(X + c). V(X ).










 


[image: alt]





Optimal Portfolio - Carole Bernard 

allowing for more trading strategies and thus more degrees of freedom will further ..... Highest state-prices Î¾T (Ï‰) correspond to states Ï‰ of bad economic ...










 


[image: alt]





Optimal Portfolio - Carole Bernard 

materialized through S* - drops below its Value-at-Risk at some high confidence level. .... An insight of this work is that if all institutional investors implement ...










 


[image: alt]





Optimal Portfolio - Carole Bernard 

Page 5. Introduction. Diversification Strategies ... the expected growth rate ÂµÏ€ âˆ’ 1. 2Ïƒ2 Ï€. It is Ï€* = Î£. -1 Â·. (â†’. Âµ âˆ’r. â†’. 1. ) . Carole Bernard. Optimal Portfolio. 5/21 ...










 


[image: alt]





BOOK REVIEW - Carole Bernard 

actuaries who are involved in the decision process of designing insurance prudential regulation. .... since it is an industry with a high level of risk management.










 


[image: alt]





Optimal Portfolio - Carole Bernard 

materialized through S* - drops below its Value-at-Risk at some high confidence level. ..... An insight of this work is that if all institutional investors implement ...










 


[image: alt]





Optimal Portfolio - Carole Bernard 

Extension to the case when investors have state-dependent constraints. .... materialized through S* - drops below its Value-at-Risk at some high confidence level. ...... An insight of this work is that if all institutional investors implement strateg










 


[image: alt]





Timer Options - Carole Bernard 

Design, Pricing and Practice ... Numerical example. Timer-style .... higher than its exercise value when the underlying does not ..... Compare the target e piry time.










 


[image: alt]





Lebanese Mathematical Society - Carole Bernard 

Keller-Ressel, M., and J. Muhle-Karbe (2012): â€œAsymptotic and exact pricing of options on variance,â€� Finance and Stochastics, forthcoming. Carole Bernard.










 


[image: alt]





article in press - Carole Bernard 

establishes regulation intervention levels in order to control for instance the ..... the maturity date with the risk-free interest rate r; (c) Î³ âˆˆ [0,1] implies that the ...










 


[image: alt]





Financial Bounds for Insurance Claims - Carole Bernard 

Given a strategy with payoff XT at time T, and initial price at time 0 c(X) = E[Î¾T XT ]. â€¢ F : XT 's distribution under the physical measure P. The distributional price is ...










 


[image: alt]





Mr. Madoff's Amazing Returns - Carole Bernard 

Examination of option greeks to make sure the hedge is ... We need the prices of call and put options with one month ..... develop statistic tests to detect fraud.










 


[image: alt]





OPTIMAL INVESTMENT UNDER PROBABILITY ... - Carole Bernard 

The financial market contains a (risk-free) bond with price process {Bt = B0ert, t â©¾ 0}. ... in the absence of additional constraints optimal investment strategies will ...










 


[image: alt]





44th Annual EGRIE Seminar - Carole Bernard 

â€œEquilibrium recoveries in insurance markets with limited liabilityâ€�. (Discussant: R. Rogalla). 18:30-19:30. 19:30-22:00. Drinks reception - The Berkeley Hotel.










 


[image: alt]





Power Options in Executive Compensation - Carole Bernard 

Feb 5, 2016 - This paper proposes a new type of executive stock option contract that improves upon ... that the power option dominates the Asian option in the case of two out of three incentive ...... close to that of the geometric average. 21 ...










 


[image: alt]





Multivariate Option Pricing Using Copulae - Carole Bernard 

Underlying Indices Modeling. â–· Daily returns. S (t) : closing price of index i for the trading day t r , = log (S (t + 1)/S (t)). â–· GARCH(1,1) r , = i + 7 , , Ïƒ , = + Î² Ïƒ , + Î± ...










 


[image: alt]





Dynamic Preferences for Popular Investment ... - Carole Bernard 

Choose a utility function â‡’ Find the optimal investment strategy. Opposite way. Given an ... Financial Market & Portfolio Value Process. One-dimensional market ...










 


[image: alt]





Department of Mathematics and Applied ... - Carole Bernard 

Department of Mathematics and Applied Mathematics. University of Crete. Workshop : Â«Stochastics and FinanceÂ». July 18-19, 2017. TALKS SCHEDULE.










 


[image: alt]





Multivariate Option Pricing Using Copulae - Carole Bernard 

Feb 10, 2012 - years. More and more basket options and complex exotic contracts depending ..... (Î¸Q(t)) is as close as possible to the ..... out of {S1,S2,S3}.










 


[image: alt]





Cost-Efficiency in Portfolio Management - Carole Bernard 

Carole Bernard. Cost-Efficiency in Portfolio Management. 1 ... Reinsurer Credit Risk : Counterparty Risk for the Insurer ... Other Applications in Actuarial Science.










 


[image: alt]





Financial Bounds for Insurance Claims - Carole Bernard 

In the case of Yaari's theory (when U = V ) pa = p b ... Indeed this framework is incompatible with pricing of financial claims. Assume a common stock with payoff ... and a risky asset S such that all call options (written on S) maturing at time T > 










 


[image: alt]





Actsc 631 Financial Mathematics 3 - Carole Bernard 

Introduction to credit risk: types of models; types of credit derivatives. Notes: Together with Actsc 624, this course covers CT8. It also substantially covers course.










 














×
Report Path-dependent inefficient strategies - Carole Bernard





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



