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Resumo

Costa, Leticia de Almeida; Samanez, Carlos Patricio. Avaliacdo de Opcdes
de Swing em Contratos de G&s Natural Usando o Modelo de Dois
Fatores . Rio de Janeiro, 2012. 88p. Tese de Doutorado - Departamento de
Engenharia Industrial, Pontificia Universidade Catdlica do Rio de Janeiro.

No mercado de g&s natural (GN), muitos contratos incorporam
flexibilidades no volume a ser entregue, conhecidas como opgdes de swing.
Sujeitos a restrigdes, esses contratos concedem ao titular a opcdo de exercer o
direito de receber volumes maiores ou menores de GN contratado, de acordo com
as oscilagcdes dos precos de mercado, dos indicadores econdémicos e a demanda.
Atraveés das opcdes de swing é possivel valorar as flexibilidades embutidas em um
contrato de GN. As opcdes de swing fazem parte das chamadas opcdes exdticas,
cujas caracteristicas sdo especificas distinguindo-se das opcBes padrdo. Um dos
aspectos primordiais na avaliacdo de opc¢des € determinar de que forma séo
tratadas as incertezas do contrato. No presente trabalho, o preco do GN ¢ a
principal fonte de incerteza e foi considerado estocastico seguindo o modelo de
dois fatores de Schwartz e Smith (2000) com sazonalidade trimestral. As
commodities, em geral, ndo sdo negociadas no mercado a vista, sendo negociadas
nos mercados futuros. Por isso, para estimar os pregos a vista do GN, usando 0s
precos dos contratos futuros do Henry Hub negociados na NYMEX, foi preciso
implementar 0 método do filtro de Kalman, que relaciona as variaveis nao
observaveis com os precos futuros de diversas maturidades. Como resultado
principal, analisou-se o valor das clausulas contratuais, ou seja, op¢fes de swing
que ajudam na necessidade de hedge de um mercado sujeito a incertezas. O
apregamento da opgéo foi realizado por meio do modelo de arvore binomial bi-
variavel em tempo discreto, desenvolvido por Hahn e Dyer (2011) para 0 modelo
de Schwartz e Smith (2000). O valor da op¢do de swing foi positivo nos dois
casos analisados, mostrando que essa opcao tem valor e, portanto, deve ser
cuidadosamente analisada para inclusdo nos contratos de GN. As caracteristicas

do contrato analisado foram as mesmas especificadas em Jaillet et al.(2004).

Palavras-chave

Financas; derivativos; precificacdo de contratos; processos estocasticos.
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Abstract

Costa, Leticia de Almeida; Samanez, Carlos Patricio (Advisor). Valuation
of Natural Gas Contracts with Swing Options Using Two-Factor Model.
Rio de Janeiro, 2012. 88p. D.Sc. Thesis - Departamento de Engenharia
Industrial, Pontificia Universidade Catdlica do Rio de Janeiro.

In energy markets, in particular, natural gas (NG), many contracts
incorporate flexibility in the volume to be delivered. These contracts are known as
swing options or take-or-pay contracts. Subject to restrictions, such contracts
allow the option holder to exercise the right to receive greater or smaller amounts
of NG contracted in accordance with market price, economic indicators and
demand. Through swing options it is possible to value the flexibilities built into a
contract for NG. Swing options are part of family called exotic options, which
have unique distinguishing characteristics in comparison to standard options. One
of the key aspects in the evaluation of options is to determine how they behave as
a result of the uncertainties of the contract. In this work, the price of NG was the
main source of uncertainty and was considered following the stochastic two-factor
model of Schwartz and Smith (2000) with quarterly seasonality. Commodities in
general are not traded in the spot market, but rather traded in futures markets.
Therefore, to estimate the spot prices of NG, using the prices of futures contracts
traded on NYMEX Henry Hub, it was necessary to implement the Kalman filter
method, which relates the unobservable variables in the future prices of various
maturities. As the primary focus, we analyzed the value of contractual terms, i.e.
swing options that help to hedge in a market subject to uncertainties. The pricing
of the option was made through the binomial tree model bi-variable in discrete
time developed by Hahn and Dyer (2011) for the model of Schwartz and Smith
(2000). The value of the swing option was positive in both cases analyzed,
showing that this option has value and therefore should be carefully considered
for inclusion in contracts of natural gas. The characteristics of the analysis were

the same as specified in Jaillet et al. (2004).

Keywords
Finance; derivatives; pricing contracts; stochastic processes.
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