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Overview

We delve back into the densely populated literature exploring whether and how stock market activity is related to international oil commodity prices. 

More specifically, it is since the seminal paper of Jones and Kaul (1996) that a wealth of literature has emerged trying to identify how and if oil prices affect stock returns. There are three competing strands in the literature, namely, those studies that (i) examine the effects of oil prices on aggregate stock market returns or industrial sectors returns (see, for instance, Filis and Chatziantoniou, 2014; Broadstock et al., 2014; Degiannakis et al., 2013; Asteriou and Bashmakova, 2013; Miller and Ratti, 2009; Driesprong et al., 2008; Henriques and Sadorsky, 2008), (ii) investigate the effects of oil price shocks rather than oil price changes (see, Angelidis et al., 2015; Degiannakis et al., 2014; Kilian and Park, 2009; Kilian and Park, 2009; Apergis and Miller, 2009; Lescaroux and Mignon, 2008, among others) and (iii) assess whether the oil price or oil shocks effects are time-varying (see, for example, Antonakakis and Filis, 2013; Broadstock and Filis, 2013; Chang et al., 2013; Broadstock et al., 2012; Filis et al, 2011).

Despite the rich evidence evidence on the impact of oil prices or shocks on stock market returns, using either aggregate stock market indices or industrial sectors, literature has paid little attention to examining these effects using firm-level data (see, inter alia, Broadstock et al., 2016; Phan et al., 2015; Narayan and Sharma, 2011; Sadorsky, 2008; Boyer and Filion, 2007). 

To this end we combine the underlying schools of thought encapsulated in the aforementioned strands of the literature and more specifically on the works of Broadstock et al. (2016), Angelidis et al. (2015) and Broadstock and Filis (2014). These works separately operate on the principles that: firm-level analyses offer rich and intricate detail that affords a sense of clarity which might otherwise be masked in studies conducted using industry or country wide portfolios; and that time-variation (driven by a range of natural factors) in the relationships between unexpected oil price changes (i.e. oil shocks) and stock price returns are of substantial consequence and must be modelled directly.
The main focus of the study is in answering the following questions:
· What proportion of stock returns significantly react oil price shocks,

· More importantly, what fraction of time to stocks react to oil price shocks.

It is the second question which ultimately defines the main contribution of this paper. As already mentioned, there is an emergent literature exploring the reaction of individual stocks to oil price changes, including for example Narayan and Sharma (2011), and many of these studies find strong evidence that the majority of firms react to oil price changes, yet the reaction is both sector and size dependent. Nevertheless, few among them go so far as to question to any great depth (i) whether firms react to oil shocks and (ii) whether the reaction takes place the full time, or for sub-samples of it. Admittedly, and as for example in Broadstock et al. (2016), some studies account for structural breaks, but such procedures identify only very broad time varying effects often around a single structural break. Here a formal dynamic econometric specification is adopted which allows for fully-continuous time variation. The dynamic model averaging method proposed by Koop and Koribilis (2012) is applied to 4,753 separate stocks across the US NYSE, AMEX and NASDAQ stock markets using daily data – giving a sample with around 14.5 million firm-day observations averageing 3,300 observations per firm between 1998-2015.

Methods

The empirical framework builds on an emerging class of highly dynamic econometric model structures. We begin by specifiying an empirical asset pricing model structure with features similar to those appearing in Narayan and Sharma (2011) or Broadstock et al (2016). The returns on an individual firm’s stock price are related to oil price shocks both dynamically (via the lagged effects) and asymmetrically (via the separation of price rises from price falls). Assuming the same type of linear-relationship adopted in the wider literature, the general formulation can be given as:
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The model expresses the returns of firm i in period t, 
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, as a function of the overall market return, 
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, a factor describing the difference between the high and low growth firms, 
[image: image4.wmf]t

HML

, and another factor characterizing the difference between the smallest and largest sized firms in the market, 
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 is ‘treated’ before inclusion in the model to delineate the expected component of price changes from the unexpected oil price shocks. The procedure is motivated by the approach in Kilian and Park (2009), but ultimately foregoes their linear de-trending in favour of the scaled oil price decomposition of Lee et al. (1995), which takes first account of the obvious non-linearities in expected price changes (arguably nullifying simple linear de-trending as being suitable for oil price series) and also takes explicit account of the time varying conditional volatility.
It is not assumed a-priori that oil shocks are in the ‘best’ model specification, nor that a 3-factor model is superior to a simpler CAPM, rather it is assumed a-priori that a range of model permutations given the variables in the above specification are each permissible and are equally valid (i.e. that there are alternative possible true models, and we cannot discern in advance which one is right). Following for example Koop and Koribilis (2011) we restrict the model space to K=66 alternative `interesting’ model permutations as opposed to the full K=226= 67,108,864 which would include a range of model specifications of no intrinsic interest. 
Results

The initial results give rise to some very interesting conclusions regarding the importance of oil shocks to stock markets, providing a clear picture of the timing in which oil shocks matter: e.g. the changing prevalence and strength of oil shocks during times of oil price crises and economic recessions. The indications are that oil shocks are diversified away (having a lower probability of effect) during times of heightened oil price uncertainty, though have a stronger effect (larger coefficients) at the same time. Important patterns emerge regarding the role of asymmetry, but in the end, after allowing for time-varying cofficients, it is a static symmetric model specification that proves most prevalent across the stocks, implying a high-degree of efficiency, and relatively simple trading strategies in response to oil market movements. Additional interesting patterns emerge regarding the relative resilience of the NYSE to oil shocks as compared to NASDAQ or AMEX, suggesting information asymmetries in oil markets.
Lastly, regressions are run on the probability and size of oil shocks against a range of accounting indicators taken from the COMPUSTAT database, revealing that certain firm level characteristics help explain the exposure to oil price risk. This in turn suggests the ability to manage away oil risk at the firm level, at least in part.

Conclusions

We confirm that the majority of US stocks react to oil price shocks, but highlight an additional important finding relating to the proportion of time. The amount of time is less than implied by most existing literature. Within the adopted dynamic model structure, we show much higher levels of financial market efficiency than suggested within previous research, with very low incremental information being provided by lagged oil prices. This suggests that some results in previous literature may be a result of failing to model dynamics thoroughly.
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