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AAU. See Assigned amount units
Accomazzo, D., 472
Account payable, 439
Act of God clause, 60
AFRA. See Average freight rate assessment
Agricultural products, 1, 394–432

cocoa, 408–409
futures, 423–426

coffee, 1, 20, 403–408
corn, 396–398, 399
derivatives, 418, 421–426
ethanol, 409–412, 414–415, 421–426
futures, 418, 422, 423–426
FX, 417
options, 427–429
OTC, 426–432
palm oil, 398–401
price drivers, 412–421
soybeans, 401–403
speculation, 418
spread options, 422, 427–429
sugar, 403
supply chain, 395–402
swaps, 426–427
TARNs, 429–432
vanilla swaps, 427
wheat, 396, 397

Alaska North Slope, 207
Alpha

crude oil, 183
jet fuel hedging, 234

Aluminium, 1, 30
basket options, 151–154
electricity, 319–322
forward price, 139–140
hedging, automotive sector, 139

Amajaro, 421–426
Amaranth Advisors LLC, 72–74
American barrier reset swap

crude oil hedging, 224
gold, 100–102

American Sour Crude Index (ASCI),
207–208

American style option, 12
Annual contracts

coal, 350

LNG, 255
natural gas exchange traded futures,

263
Anthracite, 342
AP. See Approved participant
AP12, 349
API4, 349
Approved participant (AP), ETC, 483
Arabica coffee, 404
Arbitrage

crude oil, 197–198
fair value, 24
forward price curve, 24, 28

quality, 31
time, 29–30

geographic
emissions, 388
forward price curve, 28–29

natural gas, 260
price, 6
risk premium, 468

Argus Media, 207–208
ASCI. See American Sour Crude Index
Asian style put options, 103–104
Asset conversion cycle, financing, 439–453
Asset price

basket options, 490
options volatility term structure, 54
spread options, 16
veta options, 50

Assigned amount units (AAU), 375
At-the-money (ATM)

base metal basket options, 154
income structures, 491
options, 12, 40, 42

non-constant volatility, 51
risk management trading, 69
vega, 50
volatility skew, 52
volatility term structure, 54

Authers, John, 82
Autocallable structures, 493–495
Automotive sector. See also Electric vehicles

hedging aluminium, 139
Average freight rate assessment (AFRA),

crude oil, 164
Average rate options (avros), 16–17
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B
Bachelier model, options, 41–42
Backwardation (contango)

forward price curve, 21–29
longer dated maturities, 61

Baltic Dry Index (BDI), 496–497
Baltic Exchange, iron ore, 356–358
Banks, E., 62
Barclays, 19, 27, 90, 131, 399–400

on risk premium strategies, 467–468
Barley, 418
Barrier options, 14–15, 104–105

two asset, 105–106, 220–223
Base metals, 1, 114–157. See also specific

metals
backwardation, 25
carry trades, 141
commodity trading houses, 6
EV, 133–134
forward price, 135–136

curves, 28–29
FX, 154–157

swaps, 156–157
hedging, 141
inventories, 19
investment banks, 5
LME, 122–130
LME futures, 123
long-term prices, 134
marginal cost, 136–137
options

combination, 146–149
volatility term structure, 56

premiums, 137–139
price drivers, 130–132
risk management, 74–75
short options, 144–146
spot price, 7–8
spreads, 68
structured options, 149–154
swaps, 10
swaptions, 146
synthetic long put, 142–144
vanilla options, 141–142

Baseload, electricity, 303
Basic oxygen furnace (BOF), 120, 121
Basket options, 489–491

base metal structured options, 151–154
BBQ spread, 421
BDI. See Baltic Dry Index
BEIS. See Department for Business, Energy, and

Industrial Strategy, UK
Benchmarks, 7–8

coal, 349
commodity index, 463
crude oil, 169, 191–193
gold price, 80
iron ore, 7

freight, 357
LME, 126
plastics, 336
project finance, 438

Bermudan options, 12
natural gas, 277–278

Beta
crude oil, 183
jet fuel hedging, 234

BFOET. See Brent Blend, Forties, Oseberg, and
Ekofisk and Troll

Bid-offer spread
forward price curve, 22
swaps, 11

Bilateral markets, electricity, 286–287
Bill of Lading

crude oil, 194
financing, 434

Binary options (digital options), 14
Biobutanol, 410
Biodiesel, 410
Biofuels, 410, 415
Biomass to liquids, 410
Bituminous coal, 342
Black, Scholes and Merton (BSM), options,

39–43, 54
Black model, options, 41
Black products, 164
Blow moulding, plastics, 335
Blumsack, S., 311–312
BOF. See Basic oxygen furnace
Bowler, T., 324
Brand loyalty, commodity valuation, 20
Brass, 117
Brent, 169, 191

CFDs, 201–205
complex, 198
contract summary, 208
exchange traded futures, 201, 205
forward contracts, 199–201
futures, 205

ICE, 34
swaps, 218

price relationship, 196
Brent Blend, Forties, Oseberg, and Ekofisk and Troll

(BFOET), 198, 200
British Thermal Unit (BTU), 238
BSM. See Black, Scholes and Merton
BTU. See British Thermal Unit
Buffett, Warren, 81
Bull spread

income structures, 491
three way basement options, 147–148
vanilla options, 454

Business cycle (economic cycle), 466
base metal price, 132
commodity prices, 18–19
plastic price, 337
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Butane, 334
Butler, Willem, 81

C
Caffeine, coffee, 405
Calendar spread options

crude oil, 227–230
natural gas exchange traded futures, 265

Call options, 15
avros, 16, 17
fixed rate, 461
gamma, 48
gold yield enhancement, 111
interest rates, 457–458
longer dated maturities, 61
options, 11–12
OTM, supply and offtake agreements, 453
put-call parity, 43–44
spread options, 16
underlying price, 44–45
vanilla options, 454
weather, 392

Call spread. See Bull spread
Calorific value

coal, 348
natural gas, 238

Campbell and Company, 472
Capesize, iron ore freight, 355
Capital assets, 18
Capital protected notes, 91, 463, 486–488
Carbon cycle, climate change, 369–370
Carbon dioxide

climate change, 368–375
coal, 300–301, 347–348
ethanol, 410
EU ETS, 381
LNG, 249

Carry over, 394, 415
Carry trades

base metals, 141
copper, 450–451

Cash and carry, forward price curve, 29
Cash flow

avros, 17
floating, 32–33, 37
FXD, 35, 36, 37
prepay structures, 446
project finance, 438
PV, 446
swaps, 10, 32–33
volatility, longer dated maturities, 61

Cash price
base metals, 149, 151
crude oil, 213–215
forward price curve, 30–31
LME, 140

Cash settlement
base metal, 130, 140

crude oil, 205, 206, 208
futures, supply and offtake agreements, 453
gold, 103, 105
natural gas, 275
options, 11–12

supply and offtake agreements, 453
CAT. See Cumulative Average Temperature
CCGT. See Combined Cycle Gas Turbine
CDD. See Cooling Degree Days
CDM. See Clean Development Mechanism
Cellulosic ethanol, 410
Certified emission reductions (CERs), 375
CFDs. See Contracts for difference
CFR. See Cost and freight
CFTC. See Commodity Futures Trading

Commission
Charterers, iron ore freight, 356
China

agricultural products, 421
base metal price, 130
crude oil, 176
plastic price, 338
sugar, 403
wheat, 396

Chinamax, iron ore freight, 355
Chocfinger, 421–426
Choke points, iron ore freight, 361
Chooser swaps, natural gas-274, 273
CHP. See Combined Heat and Power
Christian, J. M., 401, 422
CIF. See Cost, Insurance, and Freight
Clean Development Mechanism (CDM), 374–375

EU ETS, 383
Clearinghouse, 127–128

forward risk management, 64
TR, 470

Climate change
agricultural products, 412–413
argument against, 372–373
carbon cycle, 369–370
consequences, 371–372
feedback loops, 370–371
GHG, 368–369
human action against, 373–376

CME Group
agricultural products, 421–426
crude oil, 182, 193, 208–209
electricity, 302
futures, 8, 9
natural gas, 252

swaps, 271
weather exchange traded futures, 389–390
WTI negative prices, 211

Coal, 341–353
caloric value, 348
dark spreads, 347
demand and supply, 343–346
derivatives, 349–353
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Coal (Continued)
electricity, 281–282, 297, 349
exchange traded futures, 350
exporting, 350
liquefaction, 349
NPPs, 349
price, 350
proved reserves, 343
supply chain, 346–349
swaps, 349, 351–352
swaptions, 352–353
vanilla options, 349

Cobalt, 123
EV, 133, 134

Cocoa, 408–409
futures, 423–426

Coffee, 1, 20, 403–408
Coking coal, 342
Combined Cycle Gas Turbine (CCGT), 282
Combined Heat and Power (CHP), 282
Commitment of Traders (COT), 418–421
Commodities. See also specific topics

financing, 433–461
fundamentals, 1–57
investing, 462–497
markets

commodity trading houses, 5–6
exotic options, 14–17
forward contracts, 8
futures, 8–9
hedge funds, 6
investment banks, 5
nonhomogeneity of, 2
options, 11–13
overview, 2–3
participants, 3–6
PRAs, 4–5
real money accounts, 6
supply chain, 3–4
swaps, 10–11
time, 60–61
transportation for, 3

traded vs. non-traded, 6–8
valuation, 19–21

Commodity Futures Trading Commission (CFTC),
418–421

Commodity indices, investing, 468–477
Commodity pool operators (CPOs), 419
Commodity risk, 59

base metal swaps, 157
natural gas NPPs, 242

Common Agricultural Policy, EU, 417
Conference of Parties (COP), 376
Consumable/transformable assets (C/T), 18
Contango (backwardation)

forward price curve, 21–29
longer dated maturities, 61

Contracts for difference (CFDs)

Brent crude oil, 201–205
electricity, 313, 317–318

Convenience yield, forward price curve, 25, 26, 27
Convertible forward, gold forward contracts, 97
Cooling Degree Days (CDD), 294

weather call options, 392
weather exchange traded futures, 389–390

COP. See Conference of Parties
Copper, 1

automotive sector, 139
basket options, 151–154
brass and, 117
carry trades, 450–451
futures, 125
FX swaps, 156–157
lifecycle, 115–119
options, 126
resources, 115
scrap, 117
supply chain, 116–117
trading, 117–119
uses, 116

Corn, 396–398, 399
ethanol, 409–412

Correlation risk, 65
Cost, Insurance, and Freight (CIF), 191, 194

coal, 349
LNF, 255

Cost and freight (CFR), iron ore, 354
COT. See Commitment of Traders
Counterparty

credit risk, 449
ETF, 484
forward risk management, 64
gold, 483–484
OSI discounting, 37

LME, 127
Covered call strategy

coal swaptions, 353
gold yield enhancement, 111–112

COVID-19
force majeure, 449
legal risk, 60
WTI negative prices, 211

CPOs. See Commodity pool operators
Crack spreads, 68

crude oil, 197
refiner hedging, 224–227

supply and offtake agreements, 453
Credit risk, 59–60

case study, 65–66
counterparty, 449

ETF, 484
forward risk management, 64
gold, 483–484
OSI discounting, 37

crude oil, 440
ETF, 483
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Credit Support Annex (CSA), LME, 128
Cross, Jessica, 96
Cross market trading, electricity, 315
Crude oil, 1. See also Brent; Refined products; West

Texas Intermediate
acidity, 161
arbitrage, 197–198
avros, 16–17
backwardation, 25
benchmarks, 169, 191–193
chemistry, 160–161
commodity trading houses, 6
consumption, 176, 177
crack spreads, 197
credit risk, 440
delivered price, 190–191
density, 161
EFP, 194, 206–207
electricity, 281–282
ETF, 484
examples, 162–163
exchange traded futures, 193, 196

producer hedging, 212–215
forward contracts, 199–201
forward price curve, 21, 27, 189, 196
freight, 31, 186, 196
futures, 197, 208

jet fuel hedging, 233–234
geopolitics, 187–189
GPW, 169
hedging

producers, 212–223
refined products, 230–236
refiners, 223–230

internal unrest, 187
investment banks, 5
market risk, 196
monomers, 334
nationalism, 187
nonhomogeneity of, 2
options

crack spread heading, 226–227
volatility term structure, 55–56

plastics options, 340
pour point, 162
PRAs, 4
price, 189–195

calculating, 209–211
coal, 350
drivers, 179–189
LNG, 256
natural gas, 253–255
plastics, 337

product substitution, 172, 181
production, 174–175

costs, 184
price driver, 180

profitability, 169–172

proved reserves, 172, 173
price driver, 180

proxy hedge, 212
quality, 187
refining, 165–172

demand, 177–178
price driver, 184–185

repurchase agreement, 440–443
R/P, 172–174
spread trades, 197–198
storage, 31
sulfur content, 161
supply and demand, 172–179

security, 179
supply and offtake agreements, 451–452
supply chain, 163–164

price driver, 184–187
price risk, 212–236

swaps, 10, 32, 35, 216–218
crack spread OTC hedging, 225–226, 227
futures, 219–220

trading, 176–177, 195–212
two asset barrier options, 220–223
USD, 183
value, 159–163
vanilla options, 454–455
viscosity, 162
volatility skew, 51–52
weather, 183–184

Crude oil refiner hedging, crack spreads,
224–227

Crush spread, 422
CSA. See Credit Support Annex
C/T. See Consumable/transformable assets
Cumulative Average Temperature (CAT), 390
Currency markets. See also Foreign exchange

gold price, 90

D
Daily Composite Indicator, coffee, 408
Daily volume, electricity, 304
Dark spreads

coal, 347
electricity, 299–301

Dated Brent (North Sea Dated), 194, 198–199
crude oil swaps, 217–218
forward contracts, 199–201

Debt Service Coverage Ratio (DSCR), 439
Deferred margin accounts, gold, 109–110
Delivered price

crude oil, 190–191
futures, 437

Delta options, 44–47
hedging, risk management trading, 69
plastics, 340

Department for Business, Energy, and Industrial
Strategy, UK (BEIS), 244

Department of Agriculture, US, 416
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Derivatives. See also Forward price; Futures;
Hedging; Options; Swaps

agricultural products, 418, 421–426
asset characteristics, 18
coal, 349–353
commodity prices and economic cycle,

18–19
electricity, 313–331
emissions, 384–388
ethanol, 421–426
forward price curve, 21–31
freight, iron ore, 362–367
fundamentals, 1–57
gold price, 80
heat rate, electricity, 326–331
interest rate, 457–463
iron ore, 354–355
LNG, 279
natural gas, 263–279
options, 12
valuation, 18–57
weather, 388–393

Diesel, 165
applications, 231
ULSD, 197

Digital options (binary options), 14
Directional changes, forward price curve, 135
Discounts

forward price curve, 26
gold flat forwards, 97
LME, 124–125
swaps, 33, 34–39

Diversification, investing, 463
DMT. See Dry metric tonne
Double down swaps, natural gas, 274
Dry metric tonne (DMT), 125
DSCR. See Debt Service Coverage Ratio
Dunn, R., 62

E
E10 fuel, 411
EAF. See Electric arc furnace
Earth Summit, 374
ECMWF. See European Centre for Medium Range

Weather forecasts
Economic cycle. See Business cycle
The Economist, 259, 421
EDSP. See Exchange delivery settlement price
EEX. See European Energy Exchange
EFA. See Electricity Forward Agreement
EFP. See Exchange for physicals
EIA. See Energy Information Administration
El Niño Southern Oscillation (ENSO), 413
Electric arc furnace (EAF), 120, 121
Electric vehicles (EVs), 133–134

crude oil price, 182
electricity, 295

Electricity

aluminium, 319–322
bilateral markets, 286–287
CFD, 313, 317–318
coal, 281–282, 297, 349
commercial production, 282–283
consumers, 302
contract volumes, 303–304
cross market trading, 315
dark spreads, 299–301
defined, 280
demand, 294–295
derivatives, 313–331
emission markets, 378
EU, 287–288
forward price, 297–298

curve, 313–315
fuels, 281–282
generators, 284
heat rate, 301

derivatives, 326–331
options, 328–331

interconnectors, 296
intermediaries, 303
load, 291–292

shapes, 303
maturity, 298
measuring, 283
natural gas, 259, 281–282, 296–297, 349
negative prices, 298–299
options, 321
pools, 285–286
price, 321

drivers, 291–295
formation, 304–307

producers, 302
production optimisation, 307–308
spark spreads, 299–301
spot price, 297–298
spread options, 319
suppliers, 302
supply, 295–297
supply chain, 283–285
swaps, 315–317
swaptions, 318–319, 323–325
system imbalances, 308–309
timing mismatches, 309
trading, 301–313
UK, 284, 288

trading conventions, 309–310
US, 288–289

traded markets, 310–313
wholesale markets, 290

weather, 294, 393
Electricity Forward Agreement (EFA), 309–310
Emission Trading Schemes (ETS), 374–375
Emissions market, 1

derivatives, 384–388
options, 388
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price drivers, 376–379
swaps, 386–387

Emissions Trading System (ETS), 379–384
Energy Information Administration (EIA), 166, 185

electricity, 283
WTI negative prices, 211

ENSO. See El Niño Southern Oscillation
EONIA. See European Overnight Index Average
Equilibrium price, base metals, 134
Equity index, forward price curve, 21
Equity risk, 59
ER. See Excess return index
ESTER. See Euro short term rate
ETC. See Exchange Traded Commodity
ETF. See Exchange Traded Fund
Ethane, 165, 334
Ethanol, 409–412, 414–415

derivatives, 421–426
Ethylene, 332–334
ETN. See Exchange Traded Note
ETP. See Exchange traded products
ETS. See Emission Trading Schemes; Emissions

Trading System
EU. See European Union
EU Commission, 298
EUAs. See European Union Allowances
Euro short term rate (ESTER), 457
European Centre for Medium Range Weather

forecasts (ECMWF), 390
European Energy Exchange (EEX)

electricity, 302
EU ETS, 381

European Overnight Index Average (EONIA), 38
European Union (EU)

Common Agricultural Policy, 417
electricity, 287–288
natural gas, 244
sugar, 403
wheat, 396

European Union Allowances (EUAs), 375, 381, 384,
385, 387, 388

European Union Transaction Log (EUTL), 382
EVs. See Electric vehicles
Excess return (ER) index, 470
Exchange delivery settlement price (EDSP), LME,

127
Exchange for physicals (EFP)

crude oil, 194, 206–207
natural gas exchange traded futures, 265–266

Exchange Traded Commodity (ETC), 464, 483
Exchange Traded Fund (ETF), 464, 483–484
Exchange traded futures

Brent, 201, 205
coal, 350
crude oil, 193, 196

crack spread hedging, 224–225
producer hedging, 212–215

forward contract risk management, 64

natural gas, 263–266
spot price, 7
weather, 389–390
WTI, 213–215

Exchange Traded Note (ETN), 464, 485–486
Exchange traded products (ETP), 462, 463, 464,

480–486
gold price, 85, 88, 91

Exotic options, commodity markets, 14–17
Exotic swaps, iron ore freight, 366–367
Extrusion, plastics, 335

F
Facility margin, 440
Fair value

arbitrage, 24
crude oil, 183
emissions, 384, 385
forward price, 22, 23
LIBOR, 24
options, 41, 104
speculation, 183

Federal Energy Regulatory Commission
(FERC), 289

Feedback loops, climate change, 370–371
FERC. See Federal Energy Regulatory Commission
FFAs. See Forward freight agreements
Financial Times, 5, 60, 388, 416
Financial Transmission Rights (FTRs), electricity,

313
Financing

asset conversion cycle, 439–453
Bill of Lading, 434
case studies, 436–437
ETP, 462, 480–486
interest rate hybrids, 456–461
LC, 435
loan structures, 433–434
longer term debt funding, 453–461
margin, 444–445
ownership, 434
possession, 434
prepaid variable forwards, 446–449
prepay structures, 445–446
project, 437–439
risk management, 449–450
structured products, 486–497
supply and offtake agreements, 451–453
TPA, 444–445
TR, 434
vanilla options, 454–456
warehouse receipt, 435–436
working capital, 439–453

Fine art, store of value assets, 18
Fixed cash flows (FXD), LIBOR discounting,

35, 36, 37
Fixed price

crude oil, 193
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Fixed price (Continued)
swaps, 32, 217

electricity, 302
jet fuel, 65
jet fuel hedging, 234
options, 11
plastics swaps, 339

Fixed rate
American barrier reset swap, 101
call options, 461
floating price, 32
jet fuel, 232
natural gas, 277–278
swaps, 10–11, 32–33, 36, 223–224, 226

Fixed value
coffee, 408
gold price, 80

Flat rates, gold forward contracts, 97
Floating cash flow, swaps, 32–33, 37
Floating leg, swaps, 10
Floating price

fixed rate, 32
forward contract

electricity, 315
natural gas, 267–268

Floating rate forward, gold forward
contracts, 97

FOB. See Free on Board
Force majeure, 449
Foreign exchange (FX)

agricultural products, 417
base metals, 154–157

price, 130
crude oil two asset barrier options, 220–223
gold

price, 93
swaps, 99

swaps
base metals, 156–157
gold, 106–109

Foreign exchange (FX) risk, 59
Forest products, 1
Forward contracts

Brent, 199–201
commodity markets, 8
crude oil, 199–201
emissions, 385
floating price

electricity, 315
natural gas, 267–268

futures, 9
gold, 8, 96–99
knock-out, base metal structured options,

149–150
natural gas, 267–269
options, 11
plastics, 338–340
prepaid variable, 446–449

Forward freight agreements (FFAs), iron ore,
362–366

Forward plus, base metal structured options,
150–151

Forward price
aluminium, 139–140
base metals, 135–136
electricity, 297–298
fair value, 22, 23
gold FX swaps, 108
gold price, 92–94
project finance, 438
risk management trading, 67–68

Forward price curve, 21–31
base metals, 134, 135
crude oil, 189, 196
electricity, 313–315
natural gas, 73
options, 40

volatility term structure, 55–56
prepay structures, 445
structured products, 489

Forward risk management, 64
Fracking (hydraulic fracturing), natural gas,

237, 247
Frankfurter, M., 472
Fraud risk, 449
Free on Board (FOB)

coal, 349
crude oil, 191, 194
crude oil swaps, 217
LNF, 255

Freight (shipping), 1
crude oil, 31, 186, 196
derivatives, iron ore, 362–367
futures, LNG, 366
iron ore, 355–362

exotic swaps, 366–367
options, 367
price drivers, 360
swaps, 366–367
Worldscale System, 359–360, 365

natural gas, 239
steel, 121

FTRs. See Financial Transmission Rights
Fuel cost

coal, 348
electricity, 300, 305
iron ore, 362

Fuel oils, 165, 168, 177
applications, 231

Futures. See also Exchange traded futures
agricultural products, 418, 422, 423–426
Brent, 205

crude oil swaps, 218
ICE, 34

cash settlement, supply and offtake agreements,
453
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coffee, 408
commodity market, 8–9
copper, 125
crude oil, 194, 197, 208

jet fuel hedging, 233–234
swaps, 219–220

delivered price, 437
forward price curve, 26
freight, LNG, 366
gas oil, jet fuel hedging, 232–233
hedging, 92n13
iron ore, 354–355
LME, 123–124
LNG, 279
plastics, LME, 336
project finance, 438
roll yield, 471–476

FX. See Foreign exchange
FXD. See Fixed cash flows

G
Galitz, L., 34, 39
Gamma options, 48

electricity, 321
risk management trading, 71

GAR. See Gross as received
Gas formula swaps, natural gas, 273
Gas oil, 165, 167, 168

futures, jet fuel hedging, 232–235
put options, 428

Gasolines, 74, 165, 168
applications, 231

Gas-on-gas pricing, 253
GDP. See Gross Domestic Product
Geman, H., 39
Geographic arbitrage

emissions, 388
forward price curve, 28–29

Geopolitics, crude oil, 187–189
GFS. See Global Forecast System
GHG. See Greenhouse gases
Glencore Xstrata, 5
Global Forecast System (GFS), 390
Global Warming Potential (GWP), 369
GlobalCoal NEWC index, 349
GOFO. See Gold forward offered rate
Gold, 1, 76–113

binary options, 14
counterparty credit risk, 483–484
deferred margin accounts, 109–110
delta options, 44–46
fineness, 79
forward contracts, 8, 96–99
forward price curve, 23–24
futures, 8–9
FX swaps, 106–109
hedging, 96–106
intermediaries, 77

inventories, 19
leasing, 91–96
lending and borrowing, 94–96
LME, 78–81
marks, 79
NDFs, 108–109
options, 13, 40, 102–106

risk management trading, 70–71
volatility skew, 53–54
volatility term structure, 56

outperformance, 495–496
price

demand, 85–88
drivers, 81–91
forward contracts, 98
forward price, 92–94
inflation, 88–90
LBMA, 79–81
modeling, 90–91
supply, 82–85
US dollar and, 90, 92–93
yield enhancement, 111–112

purity, 79
roll yield, 472–473
spot price, 91, 487–488
storage, 79
supply chain, 76
swaps, 10, 98–102, 106–109
trading, 106–110
underlying price, 13
weight, 78
yield enhancement, 111–112

Gold forward offered rate (GOFO), 81
Gorton, Gary B., 480
GPW. See Gross product worth
Grains, 1
Greek measures, options risk management, 65, 69
Greenhouse gases (GHG)

climate change, 368–369
Paris Agreement, 376

Greer, R. J., 18, 26
Gregory, R. J., 449
Gross as received (GAR), coal, 348
Gross Domestic Product (GDP), crude oil, 179
Gross product worth (GPW), crude oil, 169
GWP. See Global Warming Potential

H
Handymax, iron ore freight, 355
Handysize, iron ore freight, 355
HDD. See Heating Degree Days
HDPE. See High density polyethylene
Heat rate

derivatives, electricity, 326–331
electricity, 301
options, electricity, 328–331

Heating Degree Days (HDD), 294
weather call options, 392
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Heating Degree Days (HDD) (Continued)
weather exchange traded futures, 389–390

Heating oil (HO), 74, 209
applications, 231
crack spread, 170
seasonality, 19

Heavy and sour oil, 162–163
Hedge funds, 462

agricultural products, 416
cocoa, 424
commodity markets, 6
crude oil, 183
electricity, 315–316
natural gas, 72–74, 270
risk management, 72–74
short dated maturities, 60

Hedge ratio
crude oil futures, 234
delta options, 44, 47

Hedging. See also specific types
aluminium, automotive sector, 139
base metals, 141
crude oil

producers, 212–223
refined products, 230–236
refiners, 223–230

electricity swaps, 316
ETF, 484
forward price curve, 23
futures, 92n13
gold, 96–106
inflation, 466–467
jet fuel, 232–236
natural gas exchange traded futures,

264–265
options, 13, 40
project finance, 438
repurchase agreements, 71
risk management

corporations, 61–63
customers, 63–66

USD, 467–468
Henry Hub (HH), 253, 256, 261, 263

LNG futures, 279
swaps, 271

Heren European Spot Gas Markets
(HESGM), 252

HFCs. See Hydrofluorocarbons
HH. See Henry Hub
High density polyethylene (HDPE), 335
Historical volatility, vega options, 49
HO. See Heating oil
Hog crush trade, 421
Holidays, agricultural products, 416
Horizontal drilling, natural gas, 237
Hubbert’s peak, 180
Hydraulic fracturing (fracking), natural gas,

237, 247

Hydroelectric energy, 281
Hydrofluorocarbons (HFCs), 369

I
ICE. See Intercontinental Exchange
ICIS Heren, 267, 270
ICO. See International Coffee Organisation
ICSG. See International Copper Study Group
IEA. See International Energy Agency
IHS Markit, 336
Implied volatility

avros, 16, 17
base metal basket options, 153
capital protected notes, 488
coal, 350
correlation risk, 65
crude oil price, 197
delta options, 47
gold yield enhancement, 112
options, 13, 40, 41

risk management, 65, 69–75
volatility term structure, 55

plastics options, 340
structured products, 489
vega options, 49–51

Incentive price, base metals, 134
Income structures, 491–492
The Independent, 337
Independent System Operators (ISOs),

electricity, 289
Index points

contango, 21–23
investing, 465
weather, 390

Index price
Brent futures, 205
coal, 351
crude oil swaps, 217–218
electricity, 315
forward price curve, 22–23
jet fuel, 65

Index swaps. See also Overnight Index Swap
natural gas, 272

India
agricultural products, 421
base metal price, 130
plastic price, 338
sugar, 403
wheat, 396

Inflation
gold price, 88–90
hedging, 466–467
risk, 59

Infrastructure
base metal price, 131
crude oil price, 185, 186
iron ore freight, 362
natural gas, 258
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Injection moulding, plastics, 335
Interbank, options, 50
Interconnectors

electricity, 296
natural gas, 240–241

Intercontinental Exchange (ICE)
Brent futures, 34, 205
coal, 350
coffee, 408
crude oil, 193
electricity, 302
EU ETS, 381
gold price, 80
iron ore, 354
natural gas, 252, 261

exchange traded futures, 263–264
Interest rate. See also London InterBank

Offered Rate
call options, 457–458
capital protected notes, 488
caps and floors, 457–458
derivatives, 457–462
forward price curve, 31
hybrids, 456–461
options risk management trading, 69
risk, 59
swaps, 34–35, 460–461
zero premium knock-in collars,

458–460
Intergovernmental Panel on Climate Change

(IPCC), 369, 371–372, 373–374
Intermediaries. See also Investment banks;

Trading houses
electricity, 303
gold, 77
supply and offtake agreements, 452, 453

Intermediate crude oil, 162
International Cocoa Organisation, 408
International Coffee Organisation (ICO), 403, 404,

405–406
International Copper Study Group (ICSG), 115
International Energy Agency (IEA),

341–342, 344
International Maritime Bureau, 361
International Sugar Organisation, 403, 410
International Swaps and Derivatives Association

(ISDA), 128
In-the-money (ITM)

barrier options, two asset, 106
coal swaptions, 353
credit risk, 66
options, 12
vega options, 50

Intrinsic value
options, 40
vega options, 51

Inventories
agricultural products, 415

commodity valuation, 19
crude oil price, 185
plastic price, 337
repurchase agreements, 439–444

Inventory, base metal price, 130
Investing, 462–497

diversification, 463
market size, 464–465
one to five years, 463
one year, 462–463
over five years, 463
preferred instruments, 464
rationale for, 465–466

Investment banks, 462
commodity markets, 5
forward price curve, 21
gold, 84
gold forward contracts, 96
longer dated maturities, 61
swaps, 10

IOSCO, 4
IPCC. See Intergovernmental Panel on Climate

Change
Iron ore, 353–367

benchmarks, 7
derivatives, 354–355
freight, 355–362

exotic swaps, 366–367
options, 367
price drivers, 360
swaps, 366–367
Worldscale System, 359–360, 365

futures, 354–355
options, 354–355
price evolution, 354
steel, 7, 120–122, 341
swaps, 8, 354–355

ISDA. See International Swaps and Derivatives
Association

ISOs. See Independent System Operators
ITM. See In-the-money

J
Japan Airlines, 65–66
Japan Customs-cleared Crude (JCC), 256
Jenkins, E., 446
Jet fuel, 165, 168

applications, 231
fixed price, 65
fixed rate, 232
hedging

crude oil futures, 233–234
gas oil futures, 232–235
options, 235–236

index price, 65
Joint Implementation (JI), 374–375

EU ETS, 383
Jones, S. A., 434, 435, 436
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K
Kaminski, V., 327
Kerb sessions, copper, 126
Kerosene, 165
Knock-in, 14

barrier options, 104–105
two asset, 105

zero premium collars, 458–460
Knock-out, 14, 15

forward contracts, base metal structured options,
149–150

gold American barrier swap, 101–102
Kyoto Protocol, 374–375

L
La Niña, 413
LBMA. See London Bullion Markets Association
LC. See Letter of Credit
LDC. See Local distribution company
LDPE. See Low density polyethylene
Lead, 123

automotive sector, 139
Leasing

capital protected notes, 488
gold, 91–96

LEBA. See London Energy Brokers Association
Legal risk, 60
Letter of Credit (LC), 435
Lewis, 26, 27
LIBOR. See London InterBank Offered Rate
Light and sweet crude oil, 162–163
Light distillates, 177
Light Louisiana Sweet, 207
Liquefied natural gas (LNG), 1, 237, 245,

249–250, 252
coal, 349
derivatives, 279
electricity, 281
force majeure, 449
freight futures, 366
futures, 279
price, 255–257

drivers, 259–260
storage, 241

Liquidity risk, 59
Lithium, EV, 133–134
Livestock, 1
LME. See London Metal Exchange
LMP. See Locational Marginal Pricing
LNG. See Liquefied natural gas
Load, electricity, 291–292
Load shapes, electricity, 303
Local distribution company (LDC), natural

gas, 239
Locational Marginal Pricing (LMP), electricity,

312–313
Locational swaps, gold, 99–100

Locational trades, OCM, 263
Loco London Price, 79
London Bullion Markets Association (LBMA), 78,

79–81
London Energy Brokers Association (LEBA),

315–316
London Good Delivery Bars, 79
London InterBank Offered Rate (LIBOR), 25

discounts, 35–37, 38–39
fair value, 24
gold

FX swaps, 108
price, 92–93
spot deferred forward contracts, 97
yield enhancement, 111

interest rate
derivatives, 457–458
swaps, 457

options, 40
London Metal Exchange (LME), 28–29

aluminium, 140
base metals, 122–130
clearinghouse, 127–128
delivery, 128–130
futures, 123–124
gold, 78–81
NASAAC, 139
options, 124
plastics futures, 336
premiums, 137–139
price and contract specification, 124–125
steel, 122
trading, 125–127

London Platinum and Palladium Market (LPPM),
78

London Precious Metals Clearing Limited
(LPMCL), 78, 79

Long digital call, 14
Long digital put, 14
Long position

worst of structures, 496–497
WTI negative prices, 211

Long-term prices, base-metals, 134
Low density polyethylene (LDPE), 335, 336
LPMCL. See London Precious Metals Clearing

Limited
LPPM. See London Platinum and Palladium Market

M
Macquarie Bank, 6, 18
Managed money, CFTC, 419
Margin, 444–445
Margin financing, 444–445
Marginal cost

base metals, 136–137
commodity valuation, 20–21

Mark to market (MTM), options risk management
trading, 70
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Marker crude, 191–193
differential, 193–194

Market manipulation
cocoa, 424–426
electricity, 288

Market precariousness, convenience yield, 27
Market risk, 58–59

case study, 65–66
crude oil, 196
forward risk management, 64

Marketing year, coffee, 405–406
Mars, 207
MASP. See Monthly Average Settlement Price
Massey, J., 295
Masters, B., 472
Maturity

base metal basket options, 152
EFPs, 206
electricity, 298
fair value, 22
gold floating and flat rate forwards, 97
jet fuel hedging, 235
options, 12

risk management, 64
OTC, 128
price fixing hedge, 338
short-dated, 60
spot price, 7, 25
supply and offtake agreements, 453
swaps, 10

MBTE. See Methyl tert-butyl ether
Mean reversion

base metals, 134
commodity valuation, 21

Medium dated maturities, 61
Medium term notes (MTNs), 464
Metal warrants, 138, 435, 451
Metallgesellschaft AG (MG), 74–75
Methane, 165, 237, 334

GHG, 369
Methyl tert-butyl ether (MBTE), 411
MG. See Metallgesellschaft AG
MG Refining and Marketing Inc. (MGRM),

74–75
Middle distillates, 177
Min-max, base metal options, 146–147, 148
MON. See Motor Octane Number
Monomer plastics, 334
Month contracts, natural gas exchange traded

futures, 263
Monthly Average Settlement Price (MASP), LME,

124
Moody’s, 313
Morgan Stanley, 466
Motor Octane Number (MON), 165
MSCI, gold price, 91
MTM. See Mark to market
MTNs. See Medium term notes

N
Naphtha, 162, 165

applications, 231
monomer plastics, 334

NAR. See Net as received
NASA, 368
NASAAC. See North American Special Aluminum

Alloy Contract
Natenberg, S., 39
National Balancing Point (NBP), natural gas,

253, 262
National Grid, 284
National Grid Gas, 244, 258, 263
National oil companies (NOCs), 163–164, 195
National Transmission System (NTS), natural gas,

239, 240
Nationalism

base metal price, 131
crude oil, 187

Nationally determined contribution (NDC), 376
Natural disasters

agricultural products, 408
crude oil price, 186
plastics, 337

Natural gas. See also Liquefied natural gas
Bermudan options, 277–278
consumption, 248
customers, 241–242
delivery points, 262
deregulation and re-regulation, 242–245
derivatives, 263–279
electricity, 281–282, 296–297, 349
exchange traded futures, 263–266
exporting, 248–249, 259
fixed rate, 277–278
formation, 237
forward contracts, 267–269
hedge funds, 72–74
interconnectors, 240–241
investment banks, 5
measuring, 238
monomer plastics, 334
NPPs, 242
options, 275–278

volatility skew, 53–54
OTC, 262, 266–274
plastics options, 340
price, 250–257

coal, 350
drivers, 257–260
plastics, 337

production, 246–247
proved reserves, 257–258
relative importance, 245–246
reserves, 246
risk management, 251, 260
R/P, 248
security, 259
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Natural gas. See also Liquefied natural gas
(Continued)

spread options, 278
spread trades, 72–74
storage, 239, 265
supply, 241
supply chain, 260
swaps, 269–274
swaptions, 275–277
trading, 260–263

UK, 262–263
UK, 244, 282

NBP. See National Balancing Point
NDC. See Nationally determined contribution
NDFs. See Non-deliverable forwards
Negative prices

electricity, 298–299
WTI, 211

NERC. See North American Electric Reliability
Corporation

Net as received (NAR), coal, 348
Net carry, 473
Net present value (NPV)

C/T, 18
swaps, 32

NETA. See New Electricity Trading Arrangements
Network Code, 245, 262

natural gas, 240
New Electricity Trading Arrangements

(NETA), 288
New technology

agricultural products, 414
commodity valuation, 20
crude oil, 172
plastic price, 338

New York Mercantile Exchange (NYMEX)
crude oil price, 210–211
freight futures, 366
natural gas, 73, 252

swaps, 271
natural gas exchange traded futures, 263–264

Nitrogen oxides, iron ore freight, 361
Nitrous oxide

EU ETS, 381
GHG, 369

NOCs. See National oil companies
Non-constant volatility, options, 51–57
Non-deliverable forwards (NDFs), gold, 108–109
Non-physical participants (NPPs)

coal, 349
natural gas, 242

North American Electric Reliability Corporation
(NERC), 289–290

North American Special Aluminum Alloy Contract
(NASAAC), 139

North Sea Dated. See Dated Brent
NPPs. See Non-physical participants
NPV. See Net present value

NTS. See National Transmission System
NYMEX. See New York Mercantile Exchange

O
OCM. See On-the-Day Commodity Market
Off peak, electricity, 303
Official selling price, crude oil, 193
Offset hedge, plastics, 338, 339
OGA. See Oil and Gas Authority, UK
OGCT. See Open Cycle Gas Turbine
Oil and Gas Authority, UK (OGA), 244
OIS. See Overnight Index Swap
One-off transactions, 7
On-the-Day Commodity Market (OCM), natural

gas, 261, 262–263
OPEC. See Organisation for Petroleum Exporting

Countries
Open Cycle Gas Turbine (OGCT), 282–283
Options, 40. See also specific types

agricultural products, 427–429
base metals, combination, 146–149
cash settlement, supply and offtake agreements,

453
commodity markets, 11–13
copper, 126
correlation risk, 65
crude oil, crack spread heading, 226–227
electricity, 321
emissions, 388
fair value, 41, 104
gold, 102–106
heat rate, electricity, 328–331
interbank, 50
iron ore, 354–355

freight, 367
jet fuel hedging, 235–236
LME, 122–123, 124
natural gas, 275–278
non-constant volatility, 51–57
plastics, 340
put-call parity, 43–44
risk management, 42, 64–65

measurement, 44–57
trading, 69–75

underlying price, 40
valuation, 39–44
volatility term structure, 54–57
weather, 392

Organisation for Petroleum Exporting Countries
(OPEC), 187–188, 192–193

OTC. See Over-the-counter
Out-of-the-money (OTM)

barrier options, 15
two asset, 106

base metal
short options, 144–146
synthetic long put, 142

call options, supply and offtake agreements, 453
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coal swaptions, 353
credit risk, 66
gold yield enhancement, 111
income structures, 491
options, 12, 42

non-constant volatility, 51
risk management trading, 70
volatility skew, 52

prepaid variable forwards, 446–447
vega options, 50–51
zero premium collars, 393

Outperformance
gold, 495–496
notes, 495–496
options, 13

Overnight Index Swap (OIS), 34
discounting, 37–38

Overnights, electricity, 303
Over-the-counter (OTC)

agricultural products, 426–432
Brent forward contract, 201
coal

swaps, 349, 351–352
swaptions, 352–353

crude oil crack spread hedging, 225–226,
227

electricity, 302, 308
emissions, 385
forward contracts, 8, 9
gold, 78
LME, 123, 128
natural gas, 262, 266–274
plastics options, 340
weather, 391

Ownership, financing, 434

P
Palladium, 76

automotive sector, 139
correlation risk management, 65
EVs, 133

Palm oil, 398–401
Panamax/Kamsarmax, iron ore freight,

355, 356
Paraffinic crude oil, 162
Paris Agreement, 376
PCW. See PetroChem Wire
PE. See Polyethylene
Peak load, electricity, 303
Peanuts, 418
Pentane, 334
Perfluorocarbons (PFCs), 369

EU ETS, 381
PET. See Polyethylene terephthalate
PetroChem Wire (PCW), 336
PFCs. See Perfluorocarbons
PGMs. See Platinum Group Metals
Pipelines, natural gas, 239–240

Piracy
crude oil freight, 186
iron ore freight, 361

Plastics
applications, 335
chemistry, 332–333
forward contracts, 338–340
futures, LME, 336
monomers, 334
offset hedge, 339
options, 340
polymerisation, 334
price

determination, 336
drivers, 337–338

production, 333
proxy hedge, 339–340
supply chain, 336
swaps, 338–340

Platinum
automotive sector, 139
correlation risk management, 65

Platinum Group Metals (PGMs), 76
fixed value, 80

Polyethylene (PE), 335
Polyethylene terephthalate (PET), 335
Polymerisation, plastics, 334
Polypropylene (PP), 335, 336
Polystyrene (PS), 335
Polytetrafluoroethylene (PTFE), 335
Polyvinyl chloride (PVC), 335
Pools, electricity, 285–286
Popcorn spread, 421
Population growth, agricultural products, 415–416
Position risk, 450
Possession, financing, 434
Pour point, crude oil, 162
Power and natural gas, 1
PP. See Polypropylene
PRAs. See Price reporting agencies
Precious metals, 1. See also Gold

LME futures, 124
spreads, 68

Premiums
avros, 17
barrier options, 104–105
base metals, 137–139

basket options, 154
binary options, 14
coffee, 408
delta options, 44–47
LME, 137–139
options, 12, 39, 40–41

volatility term structure, 54–57
risk, 467–468
theta options, 48–49

Prepaid variable forwards, 446–449
Prepay structures, financing, 445–446
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Present value (PV). See also Net present value
aluminium, 154
cash flow, 446
LIBOR discounting, 35, 37
prepay structures, 446

Price arbitrage, 6
Price fixing hedge, 338–339
Price indexes

natural gas, 252
PRA, 5
swaps, 10

Price inelasticity, commodity valuation, 20
Price reporting agencies (PRAs), commodity

markets, 4–5
Price risk, crude oil, 212–236
Probability of exercise, delta options,

44, 46
Product substitution

agricultural products, 415
base metal price, 131
commodity valuation, 20
crude oil, 172, 181

Production costs
base metal price, 131
crude oil, 184

Production disruption, base meta1
price, 130

Profitability, 37
aluminium, 30
carry trade, 450
crude oil, 169–172

Project finance, 437–439
Propane, 165, 334
Protectionism

agricultural products, 417
base metal price, 131

Proved reserves
coal, 343
crude oil, 172, 173

price driver, 180
natural gas, 257–258

Proxy hedge
cocoa, 425–426
crude oil, 212
plastics, 339–340

PS. See Polystyrene
PTFE. See Polytetrafluoroethylene
Put options, 12

agricultural products, 429
avros, 16
gamma, 48
gold convertible forwards, 97
put-call parity, 43–44
vanilla, 102–103
weather, 393

Put-call parity, 43–44
PV. See Present value
PVC. See Polyvinyl chloride

Q
Quality arbitrage (technical arbitrage), forward

price curve, 31
Quality risk, 450
Quality swaps, gold, 99–100
Quarter contracts, natural gas exchange traded

futures, 263

R
Ratio min-max, base metal options, 147, 148
RBOB. See Reformulated Gasoline Blendstock for

Oxygen Blending
RC. See Refining costs
Real money accounts, 462

commodity markets, 6
Recycling, plastic price, 337
Red coal, 342
Refined products, 1

applications, 231
avros, 16–17
backwardation, 25
commodity trading houses, 6
crude oil hedging, 230–236
forward price curve, 21, 27
investment banks, 5
nonhomogeneity of, 2
options volatility term structure, 55–56
PRAs, 4
swaps, 10, 32, 35
volatility skew, 51–52

Refining costs (RC), LME, 124
Reformulated Gasoline Blendstock for Oxygen

Blending (RBOB), 209
Regional Transmission Organisations (RTOs),

electricity, 289
Relative value trades, 463
Religion, agricultural products, 416
Remargining, 443
Repurchase agreements

crude oil, 440–443
emissions, 385–386
hedging, 71
inventories, 439–444

Research Octane Number (RON), 165
Reserves to Production (R/P), 172–174

coal, 343
natural gas, 248

Reverse convertibles, 492–493
Rhodium, 76

EVs, 133
PRAs, 4

Rice, 418
Ring sessions, copper, 125, 126
Risk Magazine, 25, 42
Risk management. See also specific risk types

base metal, 74–75
coffee, 408
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financing, 449–450
futures, 9
hedge funds, 72–74
hedging

corporations, 61–63
customers, 63–66

natural gas, 251, 260
options, 42, 64–65

measurement, 44–57
principles, 58–75
steel, 122
swaps, 64
trading, 66–75

forward price, 67–68
gamma options, 71
options, 69–75
spot price, 67
swaps, 68

vega options, 69
Risk premium, 467–468
Risk transference, swaps, 10
Robusta coffee, 404
Roll yield, 471–476
Rolling process, WTI negative prices, 211
RON. See Research Octane Number
Ross, Gary, 185
R/P. See Reserves to Production
RTOs. See Regional Transmission Organisations
Rubber, 418
Rumsfeld, Donald, 172

S
SCA. See Specialty Coffee Association
Scaroni, Paolo, 179
Schofield, N. C., 324
Scrubbing systems, iron ore freight, 361
Season contracts, natural gas exchange traded

futures, 263
Seasonality

commodity valuation, 19
crude oil, 172
iron ore freight, 362
natural gas, 258, 259

Secured Overnight Financing Rate (SOFR), 438, 457
Security, natural gas, 259
Sell buyback, 440n1
Semi-fabricators

copper, 117, 119
LME, 124

Shale gas, 247
Shanghai Futures Exchange (SHFE), 28–29
Shape change, forward price curve, 135
SHFE. See Shanghai Futures Exchange
Shimko, D., 472
Shipping. See Freight
Short dated maturities, 60
Short options, base metals, 144–146
Silver, 1

fixed value, 80
Singapore Exchange, iron ore, 354, 356–357
Singapore futures exchange, 341
Slope change, forward price curve, 135
Slope of price line

delta options, 44, 46
theta options, 48

Smithson, Charles, 63
SMP. See System marginal price
SOFR. See Secured Overnight Financing Rate
Soft commodities, 1

cocoa, 408–409
coffee, 1, 20, 403–408
sugar, 403

Solar energy, 281, 297
SONIA. See Sterling Overnight Index Average
Souleles, N., 480
Sovereign Wealth Funds, 462
Soybeans, 401–403
S&P Global Platts, 200

S&P GSCI®, 183
S&P Platts

crude oil, 193, 194, 199
electricity, 327
refined products, 230, 231

Spall, Jonathan, 81, 88
Spark spreads, 68

electricity, 299–301
Specialty Coffee Association (SCA), 404
Specialty markets, 1
Specialty products, crude oil, 165
Speculation

agricultural products, 418
crude oil price, 183
fair value, 183

Spot deferred, gold forward contracts, 97
Spot index, 470
Spot price, 7–8

barrier options, 15
capital protected notes, 487–488
coffee, 408
electricity, 297–298
emissions, 384
exchange traded futures, 7
forward contracts, 8
forward price curve, 24, 25, 26, 27, 29
gold, 91, 487–488
ITM, 12
maturity, 7, 25
natural gas, 252
options, 11, 39, 40
project finance, 438
risk management trading, 67
roll yield, 471–476
swaps, 10
theta options, 48
vega options, 50

Spread options, 16
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Spread options (Continued)
agricultural products, 422, 427–429
electricity, 319
natural gas, 278

Spread trades
crude oil, 197–198
natural gas, 72–74

Starbucks, 407, 408
Steam (thermal) coal, 342
Steam cracking, 334
Steel

automotive sector, 139
coal, 341
freight, 121
iron ore, 7, 120–122, 341
price, 121
risk management, 122

Sterling Overnight Index Average (SONIA), 457
Stocks to use ratio, 394
Storage, 3

crude oil, 31, 163
gold, 79
LNG, 241
natural gas, 239, 241, 258, 259, 260, 265
trading houses, 5

Store of value assets, 18
Strike price

avros, 16
base metal basket options, 152
binary options, 14
electricity CFD, 318
electricity options, 321
options, 11, 12, 39, 40

risk management, 64
spread options, 16
underlying price, 12

Structured options, base metals, 149–154
Structured products, 486–497
Structured repo, 443
Sturm, F. J., 272
Sugar, 403

ethanol, 409–412
Sulfur, iron ore freight, 361
Sulfur hexafluoride, 369
Supply and offtake agreements, 451–453
Supply chain

agricultural products, 395–402
coal, 346–349
coffee, 406
commodity markets, 3–4
copper, 116–117
crude oil, 163–164

price driver, 184–187
price risk, 212–236

electricity, 283–285
ethanol, 411–412
gold, 76
natural gas, 238–242, 260

plastics, 336
trading houses, 5

Supramax/Ultramax, iron ore freight, 355
Swaps. See also specific types

agricultural products, 426–427
CFTC, 419
coal, 349, 351–352
commodity markets, 10–11
crude oil, 32, 216–218

crack spread OTC hedging, 225–226, 227
electricity, 315–317
emissions, 386–387
ETF, 484
fixed rate, 10–11, 32–33, 36, 223–224, 226
FX

base metals, 156–157
gold, 106–109

gold, 98–102, 106–109
interest rates, 460–461
iron ore, 8, 354–355
iron ore freight, 366–367
jet fuel heading, 234–235
natural gas, 269–274
plastics, 338–340
risk management, 64
risk management trading, 68
TRS, 464, 477–479
valuation, 32–39
weather, 391–392

Swaptions
base metals, 146
coal, 352–353
electricity, 318–319, 323–325
natural gas, 275–277

Swing, natural gas, 240, 272
Synthetic long put, base metals, 142–144
System marginal price (SMP), natural gas, 263, 267

T
TAN. See Total Acid Number
Tapis/Oman, 191
TAPOs. See Traded Average Price Options
Target redemption structures (TARNs), 429–432
Taxation

crude oil price, 182
EU ETS, 383–384

TC. See Time charter; Treatment charges
Technical arbitrage (quality arbitrage), forward

price curve, 31
Thermal (steam) coal, 342
Thermoplastics, 335
Theta options, 48–49

electricity, 321
Three way, base metal options, 147–149
Tick size, 390
Tidal energy, 281
Till, H., 472
Time arbitrage, forward price curve, 29–30
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Time charter (TC), iron ore freight, 356, 364
Time value, options, 40–41
Title trades, OCM, 263
Title Transfer Facility (TTF), natural gas, 253
Tompkins, R., 39, 43, 49–50
Total Acid Number (TAN), 161
Total contracted volume, electricity, 304
Total return (TR) index, 470
Total return swaps (TRS), 464, 477–479
TPA. See Tri-party agreements
TR. See Total return index; Trust Receipt
Traded Average Price Options (TAPOs), LME, 124
Trading

copper, 117–119
crude oil, 176–177, 195–212
electricity, 301–313
gold, 106–110
LME, 125–127
natural gas, 260–263

UK, 262–263
risk management, 66–75

forward price, 67–68
gamma options, 71
options, 69–75
spot price, 67
swaps, 68

Trading advisors, 60, 462
agriculture products, 419
crude oil, 183

Trading houses
agricultural products, 416
commodity markets, 5–6
crude oil, 195
gold, 77, 84
short dated maturities, 60

Trafigura, 2, 31
Transmission System Operator (TSO)

electricity, 284
natural gas, 240, 260

Transportation. See also Freight
agricultural products, 414
for commodity market, 3
crude oil price, 182, 186

Treatment charges (TC), LME, 124
Tri-party agreements (TPA), 444–445
TRS. See Total return swaps
Trust Receipt (TR), 434
TSO. See Transmission System Operator
TTF. See Title Transfer Facility
Two asset barrier options, 105–106

crude oil, 220–223

U
UK. See United Kingdom
ULCC. See Ultra Large Crude Carrier
ULSD. See Ultra Low Sulphur Diesel
Ultra Large Crude Carrier (ULCC), 164, 209

iron ore freight, 356, 362

Ultra Low Sulphur Diesel (ULSD), 197
Underlying price

agricultural product swaps, 426
call options, 44–45
delta options, 44
electricity swaptions, 323
gamma options, 48
gold, 13
natural gas, 328
options, 40

risk management, 64
strike price, 12
swaps, 10
vanilla call option, 235

UNFCCC. See United Nations Framework
Convention on Climate Change

United Kingdom (UK)
electricity, 284, 288

trading conventions, 309–310
natural gas, 244, 282

trading, 262–263
United Nations Framework Convention on Climate

Change (UNFCCC), 375
United States (US)

electricity, 288–289
traded markets, 310–313
wholesale markets, 290

ethanol, 411
sugar, 403
wheat, 396

Up and out contract, 15
Urals, 162, 169, 191, 217, 218
US. See United States
US dollar (USD). See also specific topics

crude oil, 183
gold

American barrier reset swaps, 100–102
forward contracts, 98
price and, 90, 91, 92–93

hedging, 467–468
plastic price, 338

US Geological Service (USGS), iron ore, 353–354

V
Valemax, iron ore freight, 355
Vanilla call option

gold, 97
underlying price, 235

Vanilla FX hedge, base metals, 154–156
Vanilla interest rate swap, 456
Vanilla options

base metals, 141–142
coal, 349
crude oil, 454–455
financing, 454–456

Vanilla put options, 102–103
reverse convertibles, 493

Vanilla swaps
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Vanilla swaps (Continued)
agricultural products, 427
natural gas, 270

VC. See Voyage charter
Vega options, 49–51

electricity, 321
plastics, 340
risk management, 69

Very Large Crude Carrier (VLCC), 164, 186
iron ore freight, 356

Vichichi, Fabrizio, 409
Viscosity, crude oil, 162
VLCC. See Very Large Crude Carrier
Volatility. See also Implied volatility

cash flow, longer dated maturities, 61
risk premium, 468
skew, options, 51–52
term structure, options, 54–57

Volume per settlement period, electricity,
304

Voyage charter (VC), iron ore freight,
356, 363

W
Wall Street Journal, 184
Ward, Anthony, 424
Warehouse receipt, 435–436
Wave energy, 281
WCI. See World Coal Institute
Weather, 1

agricultural products, 412–413
call options, 392
crude oil, 183–184
derivatives, 388–393
electricity, 294, 393
exchange traded futures, 389–390
natural gas, 258, 259
options, 392
OTC, 391
plastic price, 337
put options, 393
swaps, 391–392

West Texas Intermediate (WTI), 10, 169, 191, 192,
193

exchange traded futures, 213–215
negative prices, 211
price relationship, 196, 197
trading, 207
volatility skew, 51–52

West Texas Sour (WTS), 169, 207
Wheat, 396, 397
White products, 164
Widow maker, 73
Wind energy, 281, 297
WisdomTree, 482
Working capital, financing, 439–453
World Coal Institute (WCI), 341
Worldscale System, 359–360

iron ore freight, 365
Worst of structures, 496–497
Wrong way risk, 449
WTI. See West Texas Intermediate
WTS. See West Texas Sour

Y
Yield enhancement

gold price, 111–112
notes, 463
reverse convertible, 492

Z
Zero coupons

capital protected notes, 486–488
income structures, 491
longer dated maturities, 61
swaps, 34

Zero premium collars, 146, 319, 367
knock-in, 458–460
OTM, 393
prepaid variable forwards, 446

Zinc, 6
automotive sector, 139
brass and, 117
steel, 121, 139


