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(1) Overview

This paper is dedicated to the analysis of the oil price / stock price relationship. Until recently, such analyses were conducted by using econometric tools. Two approaches appear to have been chosen to analyse the subject: the aggregate approach, in which the stock price is represented by a global financial market index, and the sectoral approach, which distinguishes various sectoral stock prices. Most of these papers note a significant relationship between oil and stock prices. However, the sign of this relationship, its amplitude and its causality direction remain controversial. They seem to depend on the type of oil shock considered (positive or negative), on the economic sector (for the sectoral approach) and on the data time scale.

(2) Methods

In order to solve the above mentioned controversy, research on the relationship between the oil price and the stock price has recently started to use non parametric techniques usually employed in the theory of signal. Among these techniques, one is more and more considered to hold good promises, the wavelet theory. It enables to decompose a variable according to various time scales by projecting a signal on an orthogonal basis composed by functions with specific properties (the wavelets). While other methods of the theory of signal, like the Fourier Transform are not suitable for non stationary signals (i.e. for most of financial and economic time series), it is not an obstacle for the wavelet theory. The wavelet transform is similar to the Fourier Transform in that it also consists in projecting a signal x(t) onto a basis of functions (real or complex), but unlike sines and cosines, these functions must hold specific properties. This family of functions called “daughter wavelets” are obtained by rescaling and translating a single function, the “mother wavelet”
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 which has to comply with some constraints which ensure that it will constitute a good approximation of the signal, and that we will be able to recover the original signal once we have projected it on the basis.

This method offers the possibility to analyse variables from the time-frequency perspective, and to decline the nature of the relationship between variables on multiple scales (multi resolution analysis, MRA).

(3) Results

- About the relationship between an aggregate stock index and the oil price: the MRA allows to observe that on a large time scale (a long period component of a signal, or low frequency component) an aggregate index of the developed world stock price is leading the oil price by approximately 6 months.

- About the relationship between sectoral stock indices and the oil price : IT and telecommunications’ stock prices do not show any correlation with the oil price, at any of the time scale considered. For the other sectors (chemical, construction materials, energy equipment and services, oil & gas, consumer discretionary, consumer staples, financials, health care, utilities, industrial, metals & mining) the relationship seems to be of a bidirectional nature with feedback effects appearing at various time scales. The signs of the correlation vary as well. Two features deserve mentioning: at small time scales, we observe that the oil price is leading the sectoral stock prices by one month, with a negative correlation, while at longer time scales, we oberve that sectoral stock prices lead the oil price by several months, with a positive correlation.

Additional research regarding cointegration and Granger causality between oil and stock prices is currently ongoing, and should provide some more interesting results.

(4) Conclusions

Studies dedicated to the analysis of the oil price – stock price relationship are showing up more and more as the world financial integration and the oil price are simultaneously increasing. We have decided to tackle this issue with a new method, the wavelet decomposition. It has proven fruitful, both for aggregate stock prices and for sectoral ones. This paper also contributes in showing that the nature of a relationship between variables is not the same through all timescales, and that a multiscale analysis can help unravel the changes that can occur in such relationships when various timescales are considered.
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