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6.3.2 Itō’s Lemma 92
6.3.3 Shares as Generalized Wiener Processes 93
6.3.4 Shares as a Log Process 93
6.3.5 Linking Both 94

6.4 Elementary Credit Model 95
6.4.1 Probabilities 95
6.4.2 Recovery Rate 98
6.4.3 Credit Triangle 98

6.5 Binomial Equity Models 99
6.5.1 Introduction 99
6.5.2 Binomial Tree 100
6.5.3 Unconditional Default Risk in the Binomial Tree 109
6.5.4 Adding Conditional Default Risk 116
6.5.5 Alternative Ways to Incorporate Credit Risk 120

6.6 Pricing Convertibles Using Binomial Trees 122
6.7 Credit Spread Modelling in Binomial Trees: A Practitioner’s Approach 155
6.8 Conclusions 156

7 Multinomial Models 159
7.1 Convergence of the Binomial Model 159

7.1.1 Distribution Error 160
7.1.2 Non-linearity Error 160

7.2 Moments 161
7.3 Multinomial Models 164
7.4 Trinomial Model 166

7.4.1 Solving Moment-Matching Equations 166
7.4.2 Alternative Trinomial Models 167

7.5 Heptanomial Model 170
7.5.1 Solving Moment-Matching Equations 170
7.5.2 Calculation Time 171

7.6 Further Optimization 172
7.6.1 Smoothing 173
7.6.2 Adaptive Mesh Method 174
7.6.3 Truncation 175
7.6.4 Richardson Extrapolation 175
7.6.5 Bardhan–Derman–Kani–Ergener Correction 175

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om



P1: TIX
fm JWBK498-Schoutens November 30, 2010 22:13 Printer: Yet to come

x Contents

7.7 Other Refinements 179
7.7.1 Stock Borrowing 179
7.7.2 Cross-Currency 182
7.7.3 Discrete Dividends 184
7.7.4 Transaction Costs 196
7.7.5 Rational Issuers 199
7.7.6 Pricing Dilution 201

7.8 Resets in Multinomial Models 201
7.8.1 Convertible Bond Pricing: Conclusions 203

8 Ascots 207
8.1 Risk Components of a Convertible 207
8.2 Asset Swaps 208

8.2.1 Introduction 208
8.2.2 Credit Risk 211
8.2.3 Closing Out the Swap 212

8.3 Ascots 213
8.3.1 Making the Asset Swap Callable 213
8.3.2 Convertible Asset Swap Package 213
8.3.3 Ascot Features 215
8.3.4 Ascot Term Sheet 216

8.4 Advantages for the Credit Buyer 216
8.5 Advantages for the Ascot Buyer 217

8.5.1 Credit 217
8.5.2 Leverage 218

8.6 Pricing of Ascots 219
8.6.1 Intrinsic Model 219
8.6.2 Option Model 219

8.7 Ascot Greeks 222
8.7.1 Rho 222
8.7.2 Delta 223
8.7.3 Vega 225

8.8 CB Warrants 226

PART III RISK MANAGEMENT AND STRATEGIES 227

9 Measuring the Risk 229
9.1 Portfolio Risk 229
9.2 A Portfolio in Trouble 231
9.3 Risk Categories 238

9.3.1 Market Risk 238
9.3.2 Liquidity Risk 239
9.3.3 Takeover Risk 242
9.3.4 Example: Nokian Tyres 0% 2014 246
9.3.5 Example: Allergan Inc 1.5% 2026 247
9.3.6 Documentation Risk 248
9.3.7 Model Risk 248

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om



P1: TIX
fm JWBK498-Schoutens November 30, 2010 22:13 Printer: Yet to come

Contents xi

9.3.8 Counterparty Risk 249
9.3.9 Operational Risk 249
9.3.10 Regulation Risk 250
9.3.11 Financing Risk 250

9.4 Coherent Risk Measures 251
9.5 Option Greeks 253

9.5.1 Introduction 253
9.5.2 Extended Tree Method 257
9.5.3 Delta 258
9.5.4 Gamma 260
9.5.5 Rho 261
9.5.6 Omicron 263
9.5.7 Vega 265
9.5.8 Volga 266
9.5.9 Epsilon 269
9.5.10 Theta 270

9.6 Fixed Income Measures 272
9.6.1 Duration (Modified) 272
9.6.2 Yields 273

9.7 Cross Greeks 275
9.7.1 Charm 278
9.7.2 Vanna 279

9.8 Speed and Colour 282
9.9 VaR and Beyond 283

9.9.1 VaR Approaches 284
9.9.2 VaR-Related Measures 289
9.9.3 VaR Caveats 291

9.10 Back Testing 292
9.11 Stress Testing 293

10 Dynamic Hedging 295
10.1 Hedge Instruments 295
10.2 Delta Hedging 297

10.2.1 Introduction 297
10.2.2 More than Only Delta 297
10.2.3 Delta Hedge: Neutral, Over- or Under-hedge 299
10.2.4 Delta Caveats 302
10.2.5 Delta and Volatility 302

10.3 Volatility 302
10.3.1 Estimating Historical Volatility 304
10.3.2 Volatility Cone 306
10.3.3 Volatility Surface 308
10.3.4 Term Structure of σI 309
10.3.5 Volatility Smile of σI 310
10.3.6 Volsurface Movements 310
10.3.7 At-the-Money Volatility 310

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om



P1: TIX
fm JWBK498-Schoutens November 30, 2010 22:13 Printer: Yet to come

xii Contents

10.4 Gamma Trading 311
10.4.1 Rebalancing the Delta Hedge 312
10.4.2 Dynamic Hedging with Transaction Costs 314
10.4.3 Hedging at What Volatility? 317

10.5 The Variance Swap 324
10.5.1 Introduction 324
10.5.2 Volatility Convexity 326
10.5.3 Spot and Forward Start 327
10.5.4 Mark to Market of the Variance Swap 327
10.5.5 Caveats 328

11 Monte Carlo Techniques for Convertibles 329
11.1 Adding More Realism 329

11.1.1 Introduction 329
11.1.2 Deterministic Volatility 330
11.1.3 Multifactor Models 330

11.2 Monte Carlo Method 334
11.2.1 Introduction 334
11.2.2 Generating Random Paths 336
11.2.3 Errors 338
11.2.4 Variance Reduction 338

11.3 American Monte Carlo 340
11.3.1 Introduction 340
11.3.2 Longstaff and Schwartz Model 343
11.3.3 Example 346

References 363

Index 369

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om




