
Stock price informativeness of risk disclosure: Does time orientation matter?
Abstract
This paper investigates the extent to which firms’ stock prices may incorporate aggregate risk disclosure levels differently depending on its time orientation, whether forward-looking or non-forward-looking. Using a sample period of ten years for the UK FTSE all-share non-financial firms, this paper used price synchronicity to capture stock informativeness and utilized textual analysis of the narrative sections of annual reports to capture aggregate risk disclosure levels and time orientation. Our empirical results suggest that, whereas the UK market does not incorporate aggregate risk disclosure, it does react significantly to the time orientation of the content of risk disclosure. Specifically, we find that non-forward-looking risk disclosure is significantly and negatively associated with stock price synchronicity, suggesting that this disclosure is firm-specific and it is difficult to replace with market-wide factors. However, we also find that forward-looking risk disclosure, is significantly and positively associated with stock price synchronicity, indicating that such disclosure is generic, and it can be replaced by market-wide factors. These results are likely to have theoretical and practical implications because they testify to the importance of considering the content (time orientation) rather than the level of aggregate risk information when observing the informativeness of the narrative sections of annual reports.     
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 1. Introduction
By observing the impact of levels of risk disclosure on stock price informativeness, this paper investigates how far their informativeness may differ from their time orientation, whether forward-looking or non-forward-looking in their risk disclosure. Our motive for studying the informativeness of future-oriented risk disclosure, as opposed to aggregate levels of risk information, has two main sources. 	Comment by Yousry Ahmed:  I feel this sentence is quite hard. 

Our motive for considering time orientation (non-forward-looking and forward-looking) for risk information, as opposed to aggregate levels of risk information, in the UK, has two main sources. 
First, recent evidence by Bonsall et al. (2016) shows that forward- and non-forward-looking information may be conceptually different; each type has its own strengths and weaknesses. In principle, investors may value forward-looking information since it is likely to be directly related to their decisions and can easily be included in their valuation models. Regulators, as a result, value the provision of future-oriented information. This kind of disclosure, however, has some limitations inherent in its nature, being based on the judgments of managers who have to deal with uncertainty. This makes the information less verifiable at the time of disclosure. With regard to non-forward-looking information, managers are likely to be able to complement important fundamentals with the kind of information provided in financial statements. If managers communicate this information with a high degree of confidence, it may have less of an impact on decisions because it lacks future orientation. Bonsall et al. (2016) find that news in non-forward-looking disclosures is more responsive than that in forward-looking disclosures to variations in current and future earnings and return volatility. In the UK context, Hassanein and Hussainey (2015) conclude that forward-looking disclosure is less relevant since it has a negative effect on firm value and this effect is conditional on earnings performance (the direction, whether negative or positive, of earnings change). Particularly, they find that the negative effect on firm value is more pronounced for poorly performing than for well-performing firms. 
Second, in a recent review of the empirical literature on risk disclosure, Elshandidy et al. (2018) conclude that most of the current risk disclosure research, especially in the UK, concerns the underlying incentives, rather than the informativeness, of either mandatory or and voluntary risk disclosure levels (e.g., Elshandidy et al., 2013 and 2015) or aggregates of these two (e.g., Abraham and Cox, 2007). Furthermore, in the UK, some studies (e.g., Linsley and Shrives, 2006) largely concerned with reviewing analytically the characteristics of risk information conclude that the dominance of backward-looking statements of general risk management policy and a lack of coherence in the risk narratives imply that information about risks is scanty and consequently stakeholders cannot adequately assess a company’s risk profile. In a recent study Elshandidy and Zeng (2022) find that the value relevance of risk information is conditional to its tone content (positive and negative tone of risk information), supporting some of previous research that highlights the importance of highlighting the content of disclosure rather than examining its level (Kothari et al., 2009, Elshandidy and Shrives, 2016, Berns et al., 2022)). Similarly, US research, as in Campbell et al. (2014), questions how aggregated risk disclosure, either in 10-K filings’ item 1.A, Risk Factor, or 10-K fillings’ item 7.A, Quantitative and Qualitative Disclosure about Market Risk, affects firms’ ex ante riskiness and cumulative abnormal returns, or how that in the Management Discussion and Analysis (MD&A) of 10-K fillings affects investors’ perceived risk, as in Kravet and Msulu (2013). Previous research in the UK, however, neither investigates stock price informativeness empirically for aggregate risk disclosure, nor distinguishes the content of such aggregate disclosure, asking whether the market will incorporate revealed information based on its time orientation differently from its way of incorporating aggregate risk information. This is still broadly an empirical, unanswered, question.[footnoteRef:1]  [1:  Our paper is different from Elshandidy and Zeng (2022) and Hassanein and Hussainey (2015). Elshandidy and Zeng’s (2021) is concerned with the tone of disclosure, which is different from the time orientation introduced in our paper. Most importantly, the response variable and underpinning foundation are distinctively different. While Elshandidy and Zeng (2021) used traditional Ohlson model in observing the value relevance of tone of risk disclosure, this paper, however, uses the concept of synchronicity and whether risk information can be replaced by industry and market wider factors, which is considered as an indicative signal for informativeness. Furthermore, our paper provides a method that can be followed to isolate the effect of the heavily studied variable of risk disclosure levels from its time orientation, not only towards forward-looking, but also towards non-forward-looking risk disclosure. Similarly, our paper is different from Hassanein and Hussainey (2015) as they used firm value as an indicative variable to test relevance of forward-looking for general disclosure not for the specific context of risk disclosure that has very distinctive factor to influence, as detailed in Section 2 of our paper. Furthermore, our paper studies both forward versus non-forward-looking, their paper principally looked at the former component. 
] 

Our paper fills this gap by examining the informativeness of risk disclosure. Arguably, stock price informativeness is an intuitive measure for capturing the economic consequences of disclosure; it measures how far a stock price successfully incorporates firm-specific information (Russell, 2015). This comes from the notion of Morck et al. (2000) that stock prices exhibit synchronicity: they move up and down in alignment with market and industry information. Thus, stock price synchronicity is a measure of the extent to which variations on firm stock returns can be explained by the variations in market and industry returns. This suggests that synchronicity is the inverse of informativeness, or, in other words, less stock price synchronicity suggests that stock prices incorporate (capitalize) more firm-specific information, and that the converse is also true. 
[bookmark: _Hlk42809516]We measure the levels of aggregate risk disclosure as the number of sentences that reflect risk in relation to all the sentences coded across all the narrative sections of firms’ annual reports. In order to do so, we developed a risk word list that is generally consistent with prior literature (e.g., Kravet & Muslu, 2013; Elshandidy et al., 2015). We then further investigated the content of risk information based on its time orientation, reclassifying each risk sentence by checking whether it reflected the future or not, which led us to generate two other distinct scores. The first indicates the future (taken as forward-looking risk disclosure) if a risk sentence contains one or more words indicative of the future based on a forward-looking word list that is consistent with earlier literature (e.g., Muslu, Radhakrishnan, Subramanyam, & Lim, 2014). The second reflects backward-information (taken as non-forward-looking risk disclosure), comprising risk sentences that are not future-oriented or have not been classified as part of the score for future risk (the residual from the aggregate risk disclosure after excluding the forward-looking risk disclosure). We scaled each score either by the aggregate of risk sentences or the all the sentences coded in the narrative sections of firms’ annual reports. 
To investigate the informativeness of aggregate risk disclosure as distinctively from its time orientation (forward- or non-forward), we build, consistent with Kravet and Muslu (2013), three competing arguments. The first, known as the null argument, is that risk disclosure will not have an observable economic effect on stock price informativeness because such disclosure is boilerplate. The second argument, known as the divergence argument, is that risk disclosure will be negatively associated with stock price informativeness since such revealed risk information is likely to be firm-specific and because investors are likely to incorporate it into their decisions on prices the market is likely to economically react to it. The third argument, known as the convergence argument, holds that risk disclosure will be positively related to stock price informativeness since such information resolves a company’s known risk factors.
Over a period of ten years, our empirical results suggest that, whereas, the market does not incorporate aggregate risk disclosure, suggesting that aggregate risk disclosure is likely to be generic, the market does react significantly to time orientation in the content of aggregate risk disclosure. Specifically, while we find that non-forward-looking risk disclosure significantly and negatively associated with the co-movements of stock prices, forward-looking risk disclosure is significantly and positively associated with such co-movements. These results suggest that while non-forward-looking information is firm-specific and such information is difficult (simple) to anticipate or replace with market-wide factors, forward-looking information is generic and such information can be easily anticipated or replaced by market-wide factors. When we further look at whether this observed informativeness is conditional on the firms’ strength of governance, our findings continue to support the significant impact of the time orientation of risk information. 
Consequently, the current paper seeks to make the following contributions to the existing literature. First, it contributes to the extant literature on risk reporting by investigating how different types of disclosures may have different informational content. Furthermore, there is a strong claim in the literature (e.g., Beretta and Bozzolan, 2004 and 2008; Ntim et al., 2013) that forward-looking information is informative per se. This strand of the literature argues that forward-looking information is likely to be reliable and more relevant to investors who need help in taking investment decisions. Therefore, when such research (e.g., Beretta and Bozzolan, 2004) constructs a quality index for risk disclosure, it gives forward-looking risk disclosure greater weight than non-forward-looking risk disclosure. Most previous studies suggest that firms should provide more forward-looking information as a way to improve and increase the relevance of risk information. Our paper is distinctively different from another strand in the literature that looks at the predictive value of the content of MD &A (i.e., forward-looking, SEC ratings of disclosure, tone of disclosure) on predicting earnings (Barron et al., 1999), bankruptcy (Mayew et al., 2015), and investment activities (Berns et al., 2022). Yet, no prior research has examined this claim, which moreover gives deep insight into the extent to which the level of aggregate risk disclosure may control its influence over the market by a suitable time orientation. 
Second, we provide the first evidence of the way in which non-forward-looking and forward-looking (time-oriented) risk disclosure may affect stock price informativeness differently from the way in which aggregate levels of risk information do. Third, our paper answers the demand from earlier literature (Kothari et al., 2009; Li, 2010) to look at the content of disclosures rather than the level. If our results are valid, drawing conclusions about the informativeness of risk information without considering the content of such information may lead to misleading interpretations. Fourth, our results offer some key signals to the accounting literature on financial disclosures, given that we use an advanced method in order to interact the captured risk disclosure with its content regarding the time orientation of such disclosure. By doing so, we overcome the current limitations inherent in using software which relies on built-in dictionaries or importing customised lists of words (bags of words; for a review, see Loughran and McDonald, 2015) without the possibility of interacting the context of captured scores. Our method addresses this limitation by interacting the captured risk information with its time orientation context. 
[bookmark: _Hlk42809928][bookmark: _Hlk42809007]The remainder of this paper is structured as follows. The following section discusses the background of this paper. Section 3 introduces this paper’s theoretical framework, Section 4 reviews relevant prior literature and develops the research hypothesis. Section 5 presents the research design, which includes the sample selection, the variables measurement, and the empirical models. Section 6 introduces the empirical findings and some further analyses. Section 7concludes and suggests some avenues for future research.
2. Background
This section provides a background, describing the UK institutional context; it includes an overview of the disclosure environment, the regulatory framework for risk disclosure, and major outlets from which managers reveal information to stakeholders.
Disclosure policy in the UK has been shaped over the years by several regulations. The combined Code on Corporate Governance has influenced UK listed firms since 1998. This code, which has been edited several times – in 2003, 2006, 2008, 2012, and 2016 – requires firms to provide extensive information on whether or not they comply with the corporate governance code under what is called the “Comply” or “Explain” principle. UK firms respond to this by providing a separate section of their annual report in which the describe the state of their corporate governance, known as the “corporate governance report”. Furthermore, UK firms are required to provide a remuneration report as n part of their annual report. In addition to these two key areas, three other areas that have been introduced, namely, a management performance commentary, forward-looking information, and business strategy. Additionally, UK firms are required by Section 417 of the Companies Act 2006 and, as is followed in the Reporting Statement No.1 (RS 1), UK firms are required to introduce an Operating and Financial Review (OFR), which is similar to MD&A in the US, only with the significant difference that the OFR is voluntary rather than mandatory in nature. The commentary report was introduced in 2010 through a revision of Reporting Statement No.1 and requires firms to provide more information on their business models, strategies and objectives (Athanasakou et al., 2020).
The regulatory framework for risk disclosure in the UK has developed over time through many initiatives, notably the first, in 1997, when the Institute of Chartered Accountants in England and Wales (ICAEW) provided a very detailed study on ways for firms to treat risk in their annual reports (ICAEW, 1997). This has been followed by two publications (ICAEW, 1999, 2002), each of which emphasizes the essential role of directors in communicating informative risk information in the narrative sections of annual reports. With the relevance of risk information being increasingly questioned, ICAEW (2011) explores such claims and identifies the main challenges of risk disclosure, as follows: (1) risk identification and assessment are inherently subjective; (2) competitive costs incurred in making a full disclosure on a firm’s riskiness may exceed its perceived benefits; (3) firms may choose to reveal more generic information, from which it will be difficult to draw specific conclusions about a certain firm at a certain time, and there may be some risks which firms scarcely ever report (e.g., the risk of poor management). Furthermore, the International Accounting Standards Board (IASB) publishes several standards for regulating disclosure. The International Financial Reporting Standards No.7 (IFRS 7) identifies credit, liquidity, and market risks as three of the main types of risk. It highlights the aspects that should be included in the annual reports in relation to these risks. Further, the Financial Reporting Council (FRC) has established a Financial Reporting Lab to enhance the effectiveness of corporate disclosure among UK firms. On the basis of a project entitled Presentation of Market Risk Disclosures, the FRC (2013) finds that outside investors would like to see more risk disclosure, at a deeper level.
UK reporting outlets are distinctively different from those provided in the US. In the US, most of the textual research is based on 10-K fillings which can easily be accessed through the Securities and Exchange Commission's (SEC) EDGAR system (for a review of the research which goes into this system, see Loughran & McDonald, 2016). These fillings have a standardized template with several sections (items) where firms provide information on aspects of their business. Furthermore, these sections can easily be extracted and amended on a larger scale by implementing automated textual analysis since the fillings, with their plain text formatting, can be retrieved in bulk downloads. Unlike these features, most textual research in the UK has been conducted on the basis of annual reports that are not standardized. The sections of these annual reports across all firms can be presented in a different sequence under different headings. Managers, as a result, have flexibility in conveying whatever information they like in the way that they prefer. In the context of risk disclosure in the UK, there is no specific section on presenting risk information in firms’ annual report. These differences between the UK and US explain the relatively large sample sizes in studies done in the US compared with those from the UK. However, the sample sizes in automated textual analyses (as in the present paper) are still larger than those in the manual analyses measuring UK firms’ disclosures. In their recent review, Elshandidy et al (2018) identify the method of measuring risk disclosure (automated versus manual content analysis) as a divergent area in the empirical research on risk reporting. In sum there are no regulations in the UK that stipulate the order of sections where information is provided, or on the formatting of information (tabulated, in the text, or in infographics), or in the mandatory of the voluntary sections of the annual report, and no regulations imposing any upper limit on voluntary information (e.g., El-Haj et al., 2020). In the 10-K fillings in the US two sections are deemed to reflect the SEC’s mandatory risk requirements: that is, item 1.a for the Risk Factor; 7.a for Quantitative and Qualitative Disclosure about Market Risk. Empirical research on risk disclosure in the US either used only the mandated sections (Campbell et al., 2014) or the entire 10-K fillings (Kravet & Muslu, 2013). In the UK, research uses the entire annual report to capture either the aggregate (Elshandidy et al., 2013) or the mandatory and voluntary risk disclosures (Elshandidy and Neri, 2015; Elshandidy et al., 2015). In summary, the UK context provides us with a unique setting in which firms are encouraged to provide more meaningful risk information in the narrative sections of their annual report.

3. Theoretical framework 
In the disclosure literature, two competing perspectives, opportunism and informativeness, can theoretically explain why firms may provide more or less informative information to investors (Muslu et al., 2014). First, the opportunists predict that managers are likely to influence firms’ disclosure strategies by shaping such strategies according to their desires, such that disclosure practices do not always fully reflect investors’ needs. For example, managers may choose to release more desirable news (or delay undesirable news) before raising capital (Kothari et al., 2009). Second, the proponents of informativeness predict that managers will reveal value-relevant information to investors. Early models which depended on signalling theory argue that managers are likely to disclose all relevant information to mitigate selection problems (Verrecchia, 1990). Subsequent models (Skinner, 1994) argue that managers will be selective in disclosing information about their strategies, towards either desirable news (to signal their success) or undesirable news (to reduce litigation risks) or both, so as to meet investors’ demands and align these investors’ expectations with their own.
On the subject of stock price informativeness, Veldkamp (2006) argues that investors may rely on common (inexpensive) factors driven by market and industry forces to draw expectations as to firms’ cash flows when firm-specific information is unavailable (because this information may be expensive due to acquisition costs). This great reliance on such common factors increases stock price co-movement and lowers stock price informativeness. Jin and Myers (2006) argue that firms have an incentive to reveal firm-specific information to outsiders in order to share the riskiness of this information, which will reduce stock price co-movement and improve stock price informativeness. Principally, stock price movements can be anticipated by noting both common and private factors (Roll, 1988). The common factors include those generated from the market and the firm’s industry, while the private factors relate to the private circumstances of each firm, which differ from one to another and can be expected to change over time. If price movements are closely correlated with changes in market and industry returns, then private factors can be expected to have a significant impact in directing the changes in firms’ returns. If firms reveal incremental information beyond the general factors from the market and the industry, then it is expected that this information will significantly affect the market by increasing the observed informativeness.
In the literature on the informativeness of voluntary disclosure, Haggard et al. (2008) argue that, according to the theory of information of markets, the stock returns of firms that reveal more information will be less correlated to market and industry returns since investors will rely less on common signals from the market and industry, and this will lead to less co-movement and more informativeness. Haggard et al. (2008) further argue that firms are likely to vary in revealing their information due to proprietary costs (the costs of gathering, preparing and providing this information and then the effects on the firms’ competitiveness). The voluntary disclosure scores provided by the Association for Investment Management and Research (AIMR) suggest to them that the disclosure of firm-specific information contributes to more informative stock prices. 
The market is likely to see firms’ revealed risk information as useful if it is specific about these firms’ prospects and if it is difficult to replace with wider information. Practically, risk-related disclosure is useful if the synchronicity of the stock price decreases in line with the market movements since as the specific risk of the stock has changed. In other words, if risk-related disclosure is noisy (more generic and with a weaker signal), then the expectation will be that nothing at the firm (in its returns and risk) will change either or at the market (i.e., market returns) level; thus synchronicity, as a result, will stay the same. Generally, managers are likely to have a motive to reveal useful information and thus reduce information asymmetry between insiders (management) and outsiders, or even to help to reduce the gap between major categories of outsiders, such as sophisticated investors (who have different sources for obtaining information) and less sophisticated investors, by providing them with specific information and avoiding the more generic information that can relate to any business. 
4- Relevant prior literature and hypothesis development
Academic research on risk reporting finds that risk-related disclosure is likely to be more generic and less specific and that firms are likely to engage in the kind of disclosure that is merely boilerplate. For example for 79 non-financial UK listed firms, Linsley and Shrives (2006) find most of the risk disclosure to be qualitative and backward-looking in nature. From their readings of these sentences, they argue that this information is less useful because it lacks specificity and coherence. Consistent with these findings, other studies observe the same characteristics for revealed risk information in other contexts, such as (1) the Italian context, as in Beretta and Bozzolan (2004); (2) the Finnish context, as in Miihkinen (2012); (3) the South African context, as in Ntim et al. (2013); and MENA region as in Elamer et al. (2019), Elamer et al (2020a), Elamer et al. (2020b), Moumen et al. (2015). 
Similarly, UK professional publications have generally concluded that risk information is not very useful. The ICAEW (2011) argues that the puzzle is that while, in principle, managers are likely to be motivated to improve their risk disclosure because doing so indicates the effectiveness of their risk management and also reduces the cost of capital to their firms, the current evidence (based on academic research and general observation) shows that risk information is perceived as less useful than other information. This contradiction may be explained through one, or a combination of the following challenges: the inherent subjectivity related to risk identification and assessment; the competitive costs of making a full disclosure of a firm’s riskiness, which may exceed the perceived benefits of doing so; firms may choose to reveal more generic information, from which it will be difficult to draw specific conclusions about a certain firm at a certain point in time; and the existence of some risks that firms rarely report (e.g., the risk of poor management). Furthermore, Abraham et al. (2012) specifically asked preparers and users (i.e., both buy-side and sell-side analysts) whether risk information was useful or not, and found mixed views on the usefulness of risk information in the narrative sections of annual reports; some analysts considered it useful while others considered it too general and boilerplate. 
To test whether aggregate risk disclosure and its time orientation including forward and non-forward-looking risk disclosure is informative or not, we build three competing arguments, consistent with Kravet and Muslu (2013). The first, known as the null argument, is that risk disclosure will not have an observable economic effect on stock price informativeness, in that such disclosure is boilerplate. The nature of risk disclosure in such a case is likely to be very generic and reveal more noise to market participants, to the extent that they will ignore the signal of this information. The second argument, known as the divergence argument, is that risk disclosure will be significantly and negatively associated with stock price informativeness, since such revealed risk information is likely to be firm-specific and the market is likely to economically react to it because investors are likely to incorporate it into their decisions on prices. Risk-related information under this hypothesis is likely to reveal unknown factors or unknown content to market participants. The third argument, known as the convergence argument, holds that risk disclosure will be significantly and positively related to stock price informativeness because such information resolves a company’s known risk factors. Risk information in this case is likely to confirm what investors had previously concluded from signals in the market and industry. 
Therefore, the expectation is that, if the disclosed risk information (aggregate, forward-looking, and non-forward-looking) is private and firm-specific (generic), then outsiders are (not) likely to rely on it and will place lower (higher) reliance on signals received from the common factors of the market and the firm’s industry. In practice, if variations in stock prices are less (more) attributable to variations in market and industry returns, then the information will be more (less) informative. In light of the previous discussion and consistent with the divergence argument, we conjecture that stock prices are likely to significantly incorporate the aggregate risk disclosure and its directional parts of the disclosure (forward- and non-forward-looking risk information) if this information is useful. This leads us to formulate the following hypothesis:
H1. If the aggregate risk disclosure or its time orientation (forward and/or non-forward-looking risk disclosure) is firm-specific, then it is likely to be significantly and negatively associated with stock price informativeness.

5. Research design 
5.1 Sample selection and data collection 
The sample of our study is based on UK FTSE all-share non-financial firms over a period of ten years, from 2005 to 2014, (#3,390 firm-year observations). Our paper looks mainly at non-financial firms because financial firms are subject to different regulations and have features that are significantly different from those of non-financial firms (i.e., the main sources of finance and investment activities). Our ample starts with the year 2005, when the International Financial Reporting Standards (IFRS) became a mandatory requirement for UK firms. Our sample stops at the year 2014 as the latest year of which annual reports can be feasibly collected manually firm by firm over the 10 years in question, either from Thomson One, or, if not available there, from the company’s website. These annual reports were manually converted into text files to be readable by QSR version 6 (hereafter, QSR N6), which was used to capture the proportions of aggregate, forward- and non-forward-looking risk disclosures. We therefore excluded all annual reports that could not be converted (i.e., secured or generated default errors, #506 firm-year observations). All the financial and governance variables were collected from the Datastream. We excluded observations that contained missing values (#666 firm-year observations). This led to a sample of 2,218 firm-year observations. Appendix 1 detailed the sample selection and allocations across years and industries.[footnoteRef:2]  [2:  As shown in Panel A of Appendix 1, the final sample consisted of 2, 218 firm-year observations of FTSE all-share non-financial firms. These observations were considered after excluding all the missing values for the measures of risk-related disclosures (due to untransformed annual reports from pdf format to text format and/or the lack of a complete series of values for positive and negative words). Panel B shows the allocation over the study period from 2005 to 2014. These observations are allocated, as shown in Panel C of Appendix 1, to eight industries based on the Industry Classification Benchmark (ICB), namely, materials, industrials, consumer goods, healthcare, consumer services, telecommunication, utilities, and technology. 
] 

5.2 Measuring stock price informativeness 
Following Roll (1988) and Morck et al. (2000), we considered R-squared as a measure of stock price informativeness, since it gives a measure of the extent to which stock price variations are driven by common factors related to the market and/or the industry, which can be considered less informative. Highly informative risk information (lower R-squared or higher (1-R-squared)) should enable the market’s participants to successfully incorporate such distinctive information into stock prices, making variations in these firms’ prices less closely correlated with variations in market and industry returns. To measure the stock price informativeness of risk related information (aggregate level, and their time orientation, whether forward and non-forward-looking), we measured R-squared based Equation 1. In this equation, we regressed the firms’ daily returns (RETi,t) on both the market (MARETi,t) and industry (INDRETi,t) daily returns over a period of three months after the annual reports had been made publicly available, to ensure that risk-related disclosure had been publicly made to investors (e.g. Kravet and  Muslu 2013). Additionally, awe included the lagged values of the regressors (MARETi, t-1 and INDRETi, t-1) since the presence of informed parties can impact the timing of the incorporation into prices of market and industry information. Thus, we used the following regression to generate R-squared.
	
	
	Equation 1


To generate high explanatory power (high R-squared) a firm must trade with the market, meaning that the firm’s stock prices must align with the stock prices of other firms in the market or, in other words, the firm should exhibit synchronous stock price movement (e.g., Ashbaugh-Skaife et al. 2006). While R-squared is bounded between 0 and 1, for our regression analyses we followed the prior literature (e.g., Piotroski and Roulstone, 2004; Haggard et al., 2008) and transformed it into an unbounded continuous variable SYNCH:                                      
	
	
	                                                                      Equation 2                                                                                          



5.3 Measuring aggregate risk disclosure and its time orientation 
In order to measure aggregate risk disclosure, we generated a word list largely consistent with the prior literature on risk disclosure, including Kravet and Muslu (2013), Elshandidy et al. (2013), and Elshandidy and Neri (2015). Figure 1 shows the detailed steps in capturing the score for the aggregate risk disclosure and its orientation, along with our final word list. 
[Insert Figure 1 about here]
Our next step was to process the annual reports after we had transferred them into text in the intensive software QSR N6. The first score that we constructed was the aggregate risk disclosure, for which we counted the number of sentences containing at least one word evocative of risk from our final word list. This involved generating the aggregate risk disclosure score for firm i in year t, which was then scaled by the total number of sentences coded in all the narrative sections for firm i in year t to give the proportion of aggregate risk disclosure (PARDi,t). Once we had obtained PARDi,t the next mission was to make a distinction between forward- and non-forward-looking risk information. To this end, we generated another word list to capture future-oriented information that is consistent with Muslu et al. (2014). 
To obtain the future-oriented risk information, each risk sentence among the aggregate risk scores previously captured was reclassified as either a forward-looking risk disclosure, if it contained at least one word indicating the future based on our generated future word list, or non-forward-looking risk disclosure, otherwise. We were therefore able to obtain the number of sentences indicating forward-looking risk disclosure for firm i in year t and the number not indicating this (classified as non-forward-looking risk disclosure for firm i and year t), each of which was scaled by the aggregate risk disclosure scores (ARD i,t) previously calculated to obtain the proportion of sentences that indicated the future (the forward-looking, PFLRDi,t) and the proportion that did not (non-forward-looking, PNFLRDi,t). 
5.4 Empirical model
To test H1, we use the lead-lag approach through the following two equations to examine how PARDi,t., in Equation 3, and PFLRDi,t and PNFLRDi,t, in Equation 4, influence stock price informativeness as measured by SYNCKi,t+1 (generated from Equation 1 and Equation 2) over a period of ten years for the UK FTSE all-share non-financial firms. Both equations rely on ordinary least squares (OLS) covering both year- and industry-fixed effects, to control for unobserved heterogeneity across firms. 
	
	


	


Equation 3
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Equation 4


Following prior literature (e.g., Piotroski and  Roulstone, 2004; Haggard et al., 2008, Russell, 2015; Tan et al., 2017), we also account for factors that have frequently been documented as influential on stock price informativeness, namely: firm size (SIZE)i,t; firm leverage (LEV)i,t; trading volume (VOL) i,t; the market to book ratio (MTB)i,t; stock return volatility (VOLATILITY)i,t; profitability (ROA)i,t; board size (BSIZE)i,t; board independence (BINDP)i,t; and insider ownership (CHSHAR)i,t. Consistent with the findings of the above papers, we predict that SIZE, LEVE, VOL, and ROA has a positive sign; whereas, we expect to find a negative sign for MTB, VOLATILITY, BSIZE, BINDP, and CHSHAR. 
Based on the descriptive statistics given in Table 1, we find that the mean of SYNCH, our principal measure for stock informativeness is 0.18 (median 0.19) with a standard deviation of 1.19; it is calculated on the basis of the log transformation of R-squared shown in Equation 2. From Table 1 and with regard to our risk disclosure variables, the results suggest that, during the ten-year period of this study, UK firms revealed, on average, 17% of all the narrative disclosures made by UK FTSE all-share firms as (aggregate) risk disclosure. This result suggests that, over that period of study, UK firms disclosed, on average, 304 risk sentences (17% * of the average length of the annual report (unreported), 1787). Among these sentences, UK firms have a propensity to provide a lower proportion of risk sentences referring to the future (21% of the aggregate risk disclosure on average) relative to non-forward-looking risk information (79% of the aggregate risk disclosure on average). 
[Insert Table 1 about here]
Table 2 provides the associations between our main variables based on the Pearson correlation matrix. Considering principally the correlations between stock price informativeness as measured by SYNCH and the risk information variables, we find that SYNCH is likely to be more economically and statistically sensitive to the time orientation of risk disclosure (PFLRD and PNFLRD) than to the aggregate level of risk disclosure (PARD). The results suggest that, while both aggregate and non-forward-looking risk information have negative relationships with stock price informativeness, the latter is statistically observable. The following section discusses whether these associations continue to hold after considering other factors, shown in Equation 3 and Equation 4.  
[Insert Table 2 about here]
6. Empirical findings
6.1 Regression results 
Table 3 presents the results of pooled regressions of SYNCH on the risk-related information (aggregate risk disclosure, Model 1) and on the time orientation of aggregate risk information (forward- or non-forward-looking risk disclosure, Models 2 and 3). We now introduce Model 4, as a robustness check, since we use two other proxies for forward-looking and non-forward-looking risk disclosure). 
[Insert Table 3 about here]
Model 1 of Table 2 suggests that aggregate risk disclosure has no significant impact on stock prices at any conventional level. The non-significant coefficient on aggregate risk disclosure indicates that, at the aggregate level, risk information has no economic effect on market participants and, therefore, the stock price movements are independent of any changes in risk information at this level. Our result is consistent with the null argument, in which risk information is likely to be boilerplate if the market reacts non-significantly to it (Kravet and Muslu, 2013; Elshandidy and Zeng, 2022). 
Model 2 of Table 2 shows a positive and significant association between forward-looking risk information and stock price synchronicity (t-statistic 2.993 at 1%), suggesting that this information carries economic signals. Specifically, a one standard deviation (0.07) increase in the proportion of forward-looking disclosure (PFLRD) is associated with a 1.248 (coefficient of PFLRD * standard deviation of SYNCH =1.049*1.19) increase in the synchronicity (SYNCH), suggesting that the market already includes such information in its movements. The economically significant coefficient on forward-looking information indicates that the market is likely to consider this information, and it suggests that this information is not boilerplate. The direction (positive) of this relationship suggests that this kind of information is likely to be related to common factors in the market and, therefore, investors can rely on either source (Haggard et al., 2008, Russell, 2015; Tan et al., 2017). This result supports the convergence argument since the disclosed forward-looking information reveals information already known to the market. It may be argued that managers are reluctant to provide future information since it may cause legal actions if their predictions turn out to be inaccurate or untrue (e.g., Asay and Hales, 2015; Bonsall et al., 2016). This result suggests while forward-looking information is directly linked to valuation models, such information is associated with a high level of uncertainty and is largely unverifiable because the current regulations under IFRS and UK GAAP give very little guidance on the content and the form of such information. 
When we introduce the non-forward-looking information in Model 3 of the same table, we find that the market continues to react significantly but negatively to this information (t-statistic -1.049 at 1%), suggesting that this information is firm-specific and that the market is likely to incorporate it significantly into its movements. Specifically, an increase of one standard deviation (0.07) in the proportion of non-forward-looking risk disclosure (PNFLRD) is related to a -1.248 (=-1.049*1.19) lower Synchronicity (SYNCH). Our finding is consistent with the argument of Asay and Hales (2015) that forward-looking information may naturally induce a greater degree of caution among investors than if the disclosure contains backward information. Asay and Hales (2015) relied on two experiments and show that nonprofessional investors are largely credulous towards forward-looking information when surrounding cautionary language is omitted. Consistent with this view, UK investors are likely to rely on this information in lieu of relying on inexpensive signals that can result in greater market co-movement. This finding confirms that this kind of risk information is informative and it is therefore consistent with the divergence argument, since the disclosed future risk information is likely to reveal unknown information to the market. Our finding stresses the differences in information content between non-forward-looking information and the aggregate level of risk information, as shown previously under Model 1. It also differs from that of forward-looking risk information, as shown previously under Model 2.
Model 4 of Table 3 suggests there is a substantial influence of stock price informativeness in the same directions as previously observed, that is, negative for backward-looking and positive for future risk information with t-statistics of -1.897 and +2.170 at 10% and 5%, respectively. 
Our findings have theoretical and practical implications. The theoretical implications are as follows. Distinguishing between the aggregate level of risk disclosure and its content based on its time orientation is essential for observing the impact of such disclosure on the market. Future studies therefore may follow our approach to observe the usefulness of risk information, in particular, or disclosure practices more generally. The practical implications are these: first, the findings should be of interest to regulators because they signal the usefulness to investors of increasing the non-forward-looking information in the narrative sections of annual reports, and such a conclusion is against the regulatory claim which posits that forward-looking risk information is useful per se (e.g., ICAEW, 2011). Second, our results shed light on the current debate over the credibility of the information conveyed in narrative sections of annual reports to investors. Our evidence shows that investors react to the revealed information and that the information has an impact that is economically and statistically observable. Third, our findings show that investors incorporate backward risk information in their decisions, because this information reflects the specific nature of the firm and has the power to indicate and predict the future. The future-oriented risk information also appears to affect investors significantly, in view of its confirmatory impact. However, investors can replace this information, partially or totally, with other information derived from common factors.
Turning to our control variables, we find that a firm’s size (SIZE) and trading volume (VOL) are significantly and positively associated with stock price informativeness. Further, we find that ownership structure (CHSHAR) is significantly and negatively associated with stock price informativeness. Our findings on these variables are consistent with prior literature (e.g., Ding et al., 2013).
6.2 Further analysis and robustness checks
6.2.1 System GMM estimations
To account for the endogeneity problem associated with the OLS analysis, we use a system GMM to estimate whether firms’ stock prices may incorporate aggregate risk disclosure levels differently depending on their time orientation.[footnoteRef:3] System GMM addresses endogeneity by using both lagged levels as well as lagged differences (Blundell and Bond, 1998; Deng and Liu, 2022). The GMM model integrates the lagged values of the dependent variable (Stock price synchronicity) as an independent variable. It uses instruments in both levels and first differences. We use only the second lag of the endogenous variables as instruments because, unlike the second lag, the first lag is expected to be autocorrelated with the error term (Roodman, 2009; Kasbar et al., 2022). [3:  To mitigate the problem of omitted variables (as a main source of endogeneity), we use firm fixed-effect estimations. The unreported results (for brevity) lead to the same conclusion on the importance of distinguishing the content of risk information based on the information time orientation from the aggregate level of risk disclosure when investigating the informativeness of such information. Our findings suggest that time-invariant unobserved firm characteristics cannot explain the influence of risk-related information on stock price informativeness.  
] 

[Insert Table 4]
We use the Hansen test to check whether the lagged variables are valid as instruments, and the Arellano and Bond test, where the null hypothesis is the absence of autocorrelation of the second-order errors AR (2). Table 3 shows that our instrument variables set is valid (Hansen test) and we accept the absence of an AR (2) effect. Overall, our results are consistent with the baseline findings of Table 3. 

6.2.2 Strongly versus weakly governed firms
[bookmark: _Hlk48577854]This sub-section explores the extent to which the observed impact of aggregate, forward-, and non-forward-looking risk disclosure on stock price informativeness is conditional upon firms’ strength of corporate governance. Our motive to account for governance overall effect is supported by relevant prior research’s findings. Some empirical papers (Ding et al., 2013) find evidence that stock price informativeness is significantly determined by governance factors, suggesting that a firm’s strength of governance improves its stock informativeness. Furthermore, prior literature on corporate disclosure (Elshandidy and Neri, 2015) argues that firms’ strength of governance significantly influences firms’ decisions on the amount of disclosure to release in the narrative sections of their annual reports. Concerning risk disclosure, for example, Elshandidy and Neri (2015) find that strongly governed firms have higher incentives to make more risk disclosure, and these firms’ disclosures are likely to impact on market liquidity. They also find that the impact of risk disclosure practices on market liquidity was subject to the strength of corporate governance. The extant evidence leads us to expect different patterns of risk disclosure effects on stock price informativeness. We conjecture, therefore, that risk information will be more informative for strongly governed firms than for weakly governed firms. To find out, we relied on the governance score provided by Datastream to score the independency of the board of directors.[footnoteRef:4] We distinguish between strongly and weakly governed firms on the basis of whether the total score of a firm is above or below the median score. [4:  This score is calculated based on the percentage of strictly independent board members. An independent member should: not employed by the company; not served on the board for more than ten years; not a reference shareholder with more than 5% of holdings; no cross-board membership; no recent, immediate family ties to the corporation; and not accepting any compensation other than compensation for board service.] 

For aggregate risk information, our results, shown under Models 1 and 2 of Table 5, suggest that investors cannot incorporate the aggregate risk disclosure from either strongly or weakly governed firms (this information is positively related to the market movements even though it lacks statistical significance at any conventional level). When we combine forward- with non-forward-looking risk information, we observe that the market is likely to significantly incorporate the non-forward-looking (t-statistics -2.044 at 5%) rather than forward-looking (t-statistics 1.724 at 10%) risk information of strongly governed firms into its stock prices. 

 [Insert Table 5 about here]

6.2.3 The effect of the global financial crisis on stock price informativeness for risk disclosure 
[bookmark: _Hlk48578937][bookmark: _Hlk48579008]Our sample period encompasses the global financial crisis of 2008-2009, and we expect that firms are likely to behave differently during these extreme circumstances (e.g., Elshandidy and Neri, 2015). For example, during the crisis period, Krause et al. (2017) find that, while there is a significant increase in the quantity of forward-looking disclosure, the observed quality of this disclosure is significantly in decline. 
Panels A and B of Table 6 suggest that there are variations on our paper’s main variables over our sample period. Panel A shows that there are some fluctuations in the percentage of aggregate risk disclosure over the ten-year period. It shows that, on average, UK firms tended regularly to reveal risk information and that the amount of disclosure was a minimum of 17%, on average, and a maximum of 18.7%, on average, of the narrative sections of their annual reports. The same panel shows also that there was a sudden drop of forward-looking risk disclosure in 2006 (an average of 15% from aggregate risk information) and then there was a steady increase in forward-looking risk disclosure (reaching to 19%, on average, from aggregate risk disclosure in 2014). Contrary to this, non-forward-looking risk disclosure which peaked in 2006 with an average of about 85% of aggregated risk information. Then there was a steady decrease in this type of risk information during the study period, reaching around 81%, on average, of aggregate risk disclosure. Collectively, the amount of risk disclosure and its time orientation seem to be persistent over time, for once managers start to reveal such information, investors and other users will expect to find the same type of information year on year. Maintaining this level of disclosure is something that managers will try to achieve to meet investors’ expectations. Panel A of Table 6 suggests that there were variations in the extent to which firms’ stock prices synchronized, on average, both market and industry information relative to firm specific risk information and its time orientation over the sample period. The average drops significantly from 2005 to 2006, and then builds up again during the following three years - 2007, 2008, 2009 – until a sharp decline in 2010 and 2011, with short recovery during 2012 and 2013 and a final decline. 
Panel B of Table 6 shows that there are significant differences on stock price informativeness, aggregate risk disclosure, forward-looking risk disclosure, and non-forward-looking risk disclosure between the crisis period (2008 and 2009) and the non-crisis periods (2005-2007 and 2010-2014). Altogether, the changes in stock price informativeness suggest that a firm’s stock price is significantly more closely aligned with market and industry factors during a crisis period relative to other periods (2005-2007 &2010-2014); a limited role, therefore, is expected for firm-specific factors (risk disclosure and its time orientation) to play in explaining the variations in firms’ stock prices. However, to examine such conjectures empirically, we provide the following discussion of this section.  
[Insert Table 6 about here]
In Table 7, we run our main analyses in three different periods. First, prior crisis period that includes the years of 2005, 2006, and 2007. Second, the crisis period that contains the years of 2008 and 2009. Finally, the post crisis period that includes the years of 2010, 2011, 2012, 2013, and 2014. For the prior crisis period, under Models 1, 2, 3, and 4, we observe the same pattern (as in Tables 3) of associations between stock price informativeness and aggregate risk disclosure (Model 1; coefficient of -0.864 is not significant with t-statistic of -0.602), Forward-looking risk disclosure (Model 2; coefficient of 2.525 is significant with t-statistic of 4.879 at 1% ), non-forward-looking risk disclosure (Model 3; coefficient of -2.525 is significant with t-statistic of -4.879 at 1%), and both forward- and non-forward-looking risk disclosure (Model 4; coefficient of 11.068 is significant with t-statistic of 3.853 at 1% and  coefficient of -3.674 is significant with t-statistic of -2.424 at 5%, respectively). The overall results suggest that aggregate risk disclosure is non-significant in influencing stock price informativeness, while non-forward-looking risk information is more informative (by being firm-specific) than forward-looking risk disclosure (which is more closely related to wider factors of market and industry). For the period during the crisis (from Models 7-10), and the period after the crisis (Models 11-14), our results suggest that during and after the global crisis the level of aggregate disclosure and its time orientation are not informative. Collectively, our results show that market does not incorporate risk information and its time orientation in periods of uncertainties as closer attention has been given to market and industry wider factors.   
[Insert Table 7 about here]
7. Concluding remarks
Over  the sample period, our empirical results suggest that non-forward-looking risk information is significantly and negatively associated with the co-movements of stock prices, suggesting that this information is firm-specific and such information is difficult to anticipate or replace with market-wide factors. However, we find forward-looking risk information is significantly and positively associated with synchronicity, suggesting that this information is not firm-specific and can be replaced and anticipated by market- and industry-wide factors. These results are likely to have theoretical and practical implications in that they reveal the importance of considering the content rather than the level of aggregate risk information and they also add more insights to the debate on the informativeness of the narrative sections of annual reports.
Our paper has some limitations that can be covered by future research. Our paper looks distinctively at the time orientation of the levels of risk disclosure; further research may usefully look at the tone of the aggregate levels of risk disclosure. The tone may reflect different patterns of informativeness subject to whether the revealed information conveys good or bad news. Much attention has been given recently to this area of research following the seminal work of Loughran and McDonald (2011). Further research may also look at more attributes of forward-looking risk information which together can indicate the quality (e.g., Beretta and Bozzolan, 2008) and/or the tone of such information (e.g., Li, 2010). Finally, the current evidence largely concerns the equity market; more research is needed to explore the informativeness of risk information and its content in the debt market (e.g., Elamer et al., 2021).
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Tables

Table 1. Descriptive statistics 
	Variable
	Observations
	Mean
	Std. Dev.
	25%
	Median
	75%

	Main variables 
	
	
	
	
	
	

	SYNCH 
	2,218
	0.18
	1.19
	-0.54
	0.19
	0.96

	PARD 
	2,218
	0.17
	0.04
	0.15
	0.17
	0.20

	PFLRD 
	2,218
	0.21
	0.07
	0.16
	0.19
	0.24

	PNFLRD 
	2,218
	0.79
	0.07
	0.76
	0.81
	0.84

	PFLRD_1
	2,218
	0.036
	0.01
	0.02
	0.03
	0.04

	PNFLRD_1
	2,218
	0.14
	0.03
	0.12
	0.14
	0.16

	Control variables 
	
	
	
	
	
	

	SIZE
	2,218
	13.70
	1.64
	12.44
	13.46
	14.81

	LEV
	2,218
	0.59
	1.57
	0.10
	0.32
	0.84

	VOL 
	2,218
	1.22
	1.18
	0.48
	0.83
	1.55

	MTB
	2,218
	3.32
	11.46
	1.40
	2.33
	3.84

	VOLATILITY 
	2,218
	0.36
	0.15
	0.25
	0.32
	0.43

	ROA
	2,218
	7.49
	7.67
	4.21
	6.98
	10.96

	BSIZE
	2,218
	2.48
	0.37
	2.30
	2.48
	2.70

	BINDP 
	2,218
	0.72
	0.23
	0.63
	0.77
	0.88

	CHSHAR 
	2,218
	17.99
	18.41
	1.49
	13.21
	28.19

	This table reports the descriptive statistics for our main and control variables. Our main variables include stock price informativeness measure and risk information as respectively dependent and independent variables for all empirical models. All continuous variables are winsorized at the 1st and 99th percentiles. All variables’ definitions, measures and sources are provided in Appendix 2.
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Table 2. Correlation matrix 
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)
	(15)

	(1)
	SYNCH
	1.000
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(2)
	PARD
	-0.004
	1.000
	
	
	
	
	
	
	
	
	
	
	
	
	

	(3)
	PFLRD
	0.059**
	0.023
	1.000
	
	
	
	
	
	
	
	
	
	
	
	

	(4)
	PNFLRD
	-0.059**
	-0.023
	-1.000***
	1.000
	
	
	
	
	
	
	
	
	
	
	

	(5)
	PFLRD_1
	0.037*
	0.549***
	0.810***
	-0.809***
	1.000
	
	
	
	
	
	
	
	
	
	

	(6)
	PNFLRD_1
	-0.022
	0.922***
	-0.337***
	0.337***
	0.200***
	1.000
	
	
	
	
	
	
	
	
	

	(7)
	SIZE
	0.149***
	0.081***
	0.024
	-0.024
	0.053**
	0.069***
	1.000
	
	
	
	
	
	
	
	

	(8)
	LEV
	0.031
	0.009
	-0.007
	0.007
	-0.002
	0.011
	0.148***
	1.000
	
	
	
	
	
	
	

	(9)
	VOL
	0.1644***
	0.006
	0.056***
	-0.056***
	0.051**
	-0.021
	0.211***
	0.057***
	1.000
	
	
	
	
	
	

	(10)
	MTB
	-0.012
	0.007
	0.021
	-0.021
	0.018
	-0.006
	0.010
	0.394***
	0.021**
	1.000
	
	
	
	
	

	(11)
	VOLATILITY
	-0.065***
	0.013
	0.081***
	-0.081***
	0.091***
	-0.025
	-0.254***
	-0.108***
	-0.051**
	-0.022*
	1.000
	
	
	
	

	(12)
	ROA
	0.025
	-0.023
	0.023
	-0.023
	0.002
	-0.028
	0.011
	0.025
	0.089***
	0.133***
	-0.250***
	1.000
	
	
	

	(13)
	BSIZE
	0.089***
	0.065***
	0.049***
	0.049*
	0.065***
	-0.041**
	0.5063***
	0.065***
	0.201***
	0.009
	-0.115***
	0.073***
	1.000
	
	

	(14)
	BINDP
	-0.010
	0.023
	0.124***
	-0.124***
	0.119***
	-0.026
	0.008**
	-0.052**
	-0.063**
	-0.013
	0.096***
	-0.037**
	0.108***
	1.000
	

	(15)
	CHSHAR
	-0.098***
	-0.039**
	-0.029
	0.029
	-0.037*
	-0.026
	-0.276***
	-0.022
	-0.143***
	-0.005
	0.120***
	-0.0262
	-0.159***
	-0.080***
	1.000

	This table shows the Pearson correlation coefficients between each pair of variables. ***, **, and * indicate the 1%, 5%, and 10% significance levels respectively.  All continuous variables are winsorized at the 1st and 99th percentiles. All variables’ definitions, measures and sources are provided in Appendix 2.










Table 3. Stock price informativeness of aggregate, forward, and non-forward-looking risk disclosure
	Independent variables
	E.S
	Dependent variable: SYNCH

	
	
	Model (1)
	Model (2)
	Model (3)
	Model (4)

	PARD  
	(-)
	-0.300
	
	
	

	
	
	(-0.488)
	
	
	

	PFLRD
	(-)
	
	1.049***
	
	

	
	
	
	(2.993)
	
	

	PNFLRD
	(-)
	
	
	-1.049***
	

	
	
	
	
	(-2.993)
	

	PFLRD_1
	(-)
	
	
	
	3.838**

	
	
	
	
	
	(2.170)

	PNFLRD_1 
	(-)
	
	
	
	-1.435*

	
	
	
	
	
	(-1.897)

	SIZE
	(+)
	0.093***
	0.092***
	0.092***
	0.093***

	
	
	(4.516)
	(4.487)
	(4.487)
	(4.511)

	LEV
	(+)
	0.001
	0.001
	0.001
	0.001

	
	
	(0.046)
	(0.062)
	(0.062)
	(0.063)

	VOL
	(+)
	0.080***
	0.076***
	0.076***
	0.076***

	
	
	(3.292)
	(3.109)
	(3.109)
	(3.104)

	MTB
	(-)
	-0.002
	-0.002
	-0.002
	-0.002

	
	
	(-0.910)
	(-1.003)
	(-1.003)
	(-0.989)

	VOLATILITY
	(-)
	-0.091
	-0.114
	-0.114
	-0.114

	
	
	(-0.501)
	(-0.631)
	(-0.631)
	(-0.628)

	ROA
	(+)
	0.002
	0.001
	0.001
	0.001

	
	
	(0.525)
	(0.438)
	(0.438)
	(0.448)

	BSIZE
	(-)
	-0.098
	-0.107
	-0.107
	-0.103

	
	
	(-1.177)
	(-1.285)
	(-1.285)
	(-1.231)

	BINDP 
	(-)
	-0.042
	-0.092
	-0.092
	-0.084

	
	
	(-0.368)
	(-0.796)
	(-0.796)
	(-0.724)

	CHSHAR
	(-)
	-0.005***
	-0.005***
	-0.005***
	-0.005***

	
	
	(-3.464)
	(-3.451)
	(-3.451)
	(-3.467)

	Intercept
	(?)
	-0.520
	-0.741**
	0.308
	-0.486

	
	
	(-1.480)
	(-2.140)
	(0.687)
	(-1.382)

	Industry-fixed effects
	Yes
	Yes
	Yes
	Yes

	Year-fixed effects
	Yes
	Yes
	Yes
	Yes

	Average VIF
	1.73
	1.74
	1.74
	1.74

	Max VIF
	1.93
	1.93
	1.93
	1.93

	F-statistics 
	6.41***
	6.61***
	6.61***
	6.40***

	Adj. R-squared as %
	5.7
	6.0
	6.0
	5.8

	Observations
	2,218
	2,218
	2,218
	2,218

	[bookmark: _Hlk43025955]This table reports the regression estimates from OLS regressions of stock price informativeness on risk information and other controls. The dependent variable is SYNCH, and the independent variable is PARD in Model (1), PFLRD in Model (2), PNFLRD in Model (3), and PFLRD_1 and PNFLRD_1 in Model (4). Model (4) replicates, as robustness checks, Models (2) and (3). E.S is the expected sign. All estimates also account for both industry- and year-fixed effects. The standard errors are corrected for any heteroskedastic bias. Numbers in parentheses represent t-values. ***, **, and * indicate the 1%, 5%, and 10% significance levels respectively. All continuous variables are winsorized at the 1st and 99th percentiles. All variables’ definitions, measures and sources are provided in Appendix 2.






	Independent variables
	E.S
	
	Dependent variable: SYNCH

	
	
	(1)
	(2)
	(3)

	
	
	Model
	Model
	Model

	First lag SYNCH
	(+)
	0.679***
	0.447**
	0.447**

	
	
	(3.259)
	(2.335)
	(2.335)

	PARD  
	(-)
	-4.771
	
	

	
	
	(-0.844)
	
	

	PFLRD
	(-)
	
	1.383**
	

	
	
	
	(2.375)
	

	PNFLRD
	(-)
	
	
	-1.383**

	
	
	
	
	(-2.375)

	SIZE
	(+)
	1.547
	0.676
	0.676

	
	
	(0.948)
	(0.446)
	(0.446)

	LEV
	(+)
	0.570
	0.441
	0.441

	
	
	(1.422)
	(1.591)
	(1.591)

	VOL
	(+)
	0.025
	0.357
	0.357

	
	
	(0.069)
	(0.823)
	(0.823)

	MTB
	(-)
	-0.075
	-0.048
	-0.048

	
	
	(-1.373)
	(-0.886)
	(-0.886)

	VOLATILITY
	(-)
	-2.844**
	-2.392*
	-2.392*

	
	
	(-2.113)
	(-1.834)
	(-1.834)

	ROA
	(+)
	0.005
	0.007
	0.007

	
	
	(0.306)
	(0.528)
	(0.528)

	BSIZE
	(-)
	0.101
	0.042
	0.042

	
	
	(0.575)
	(0.217)
	(0.217)

	BINDP 
	(-)
	-0.011
	-0.167
	-0.167

	
	
	(-0.048)
	(-0.695)
	(-0.695)

	CHSHAR
	(-)
	-0.009**
	-0.008*
	-0.008*

	
	
	(-2.124)
	(-1.866)
	(-1.866)

	Industry-fixed effects
	
	Yes
	Yes
	Yes

	Year-fixed effects
	
	Yes
	Yes
	Yes

	AR (2) (p-value)
	
	0.685
	0.123
	0.123

	Hansen test (p-value)
	
	0.766
	0.879
	0.833

	Observations
	
	1,542
	1,542
	1,542


Table 4. System GMM estimations of stock price synchronicity on risk disclosure
This table reports the coefficient estimates of system GMM regressions of stock price synchronicity on risk disclosure. The dependent variable is SYNCH, and the independent variable is PARD in Model (1), PFLRD in Model (2), and PNFLRD in Model (3). E.S is the expected sign. All estimates also account for both industry- and year-fixed effects. The standard errors are corrected for any heteroskedastic bias. Numbers in parentheses represent t-values. ***, **, and * indicate the 1%, 5%, and 10% significance levels respectively. All continuous variables are winsorized at the 1st and 99th percentiles. All variables’ definitions, measures and sources are provided in Appendix 2.









Table 5. Stock price informativeness of aggregate, forward, and non-forward-looking risk disclosure conditional on the strength of corporate governance 
	Independent variables

	E.S
	Dependent variable:  SYNCH

	
	
	Strong CG
Model (1)
	Weak CG
Model (2)
	Strong CG
Model (3)
	Weak CG
Model (4)

	PARD  
	(-)
	-0.678
	0.141
	
	

	
	
	(-0.840)
	(0.146)
	
	

	PFLRD_1
	(-)
	
	
	4.190*
	3.779

	
	
	
	
	(1.724)
	(1.415)

	PNFLRD_1
	(-)
	
	
	-2.044**
	-0.863

	
	
	
	
	(-2.062)
	(-0.731)

	SIZE
	(+)
	0.094***
	0.100***
	0.095***
	0.099***

	
	
	(3.174)
	(3.097)
	(3.226)
	(3.078)

	LEV
	(+)
	-0.003
	0.008
	-0.004
	0.010

	
	
	(-0.129)
	(0.294)
	(-0.162)
	(0.352)

	VOL
	(+)
	0.094**
	0.055*
	0.090**
	0.051

	
	
	(2.518)
	(1.674)
	(2.395)
	(1.528)

	MTB
	(-)
	-0.001
	-0.005
	-0.001
	-0.006

	
	
	(-0.460)
	(-1.117)
	(-0.538)
	(-1.165)

	VOLATILITY
	(-)
	-0.013
	-0.225
	-0.042
	-0.244

	
	
	(-0.050)
	(-0.886)
	(-0.155)
	(-0.963)

	ROA
	(+)
	0.004
	0.001
	0.003
	0.001

	
	
	(0.745)
	(0.160)
	(0.668)
	(0.114)

	BSIZE
	(-)
	-0.046
	-0.131
	-0.059
	-0.130

	
	
	(-0.351)
	(-1.181)
	(-0.448)
	(-1.170)

	BINDP 
	(-)
	0.015
	-0.062
	-0.037
	-0.097

	
	
	(0.077)
	(-0.404)
	(-0.196)
	(-0.632)

	CHSHAR
	(-)
	-0.006**
	-0.006***
	-0.005**
	-0.006***

	
	
	(-2.151)
	(-2.848)
	(-2.085)
	(-2.861)

	Intercept
	(?)
	-0.596
	-0.589
	-0.562
	-0.556

	
	
	(-1.095)
	(-1.144)
	(-1.036)
	(-1.078)

	Industry-fixed effects
	Yes
	Yes
	Yes
	Yes

	Year-fixed effects
	Yes
	Yes
	Yes
	Yes

	Average VIF
	1.81
	1.72
	1.82
	1.73

	Max VIF
	2.15
	1.76
	2.15
	1.76

	F-statistics 
	4.47***
	3.36***
	4.57***
	3.50***

	Adj. R-squared as %
	7.1
	4.3
	7.4
	4.4

	Observations
	1,130
	1,088
	1,130
	1,088

	This table reports the regression estimates from OLS regressions of stock price informativeness on risk information and other controls. All these estimates are given subject to the firms’ strength of corporate governance. Strongly (weakly) governed firms are identified based on whether the firm’s governance score, obtained from the Datastrem database, is above (below) the median governance score. Estimates for strongly governed firms are given in the odd-numbered models, and those for weakly governed firms in the even-numbered models. Other specifications as provided in Table 3.







	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Table 6. Yearly informativeness and aggregate risk disclosure and its time-orientation
Panel A: Graph of yearly informativeness, aggregate risk disclosure, and its time-orientation

	
	

	
	

		Panel B: Descriptive statistics for main variables during financial crisis period and during other years 

	
	Outside financial crisis 
	
	Within financial crisis 
	

	Main variables 
	N
	Mean
	Std.Dev.
	
	       N
	Mean
	Std.Dev.
	t-statistics

	SYNCH 
	1722
	0.133
	1.17
	
	496
	0.348
	1.23
	-3.555***
	

	PARD 
	1722
	0.176
	0.03
	
	496
	0.179
	0.04
	-1.730*
	

	PFLRD 
	1722
	0.208
	0.07
	
	496
	0.199
	0.06
	2.520***
	

	PNFLRD 
	1722
	0.791
	0.07
	    496
	0.800
	0.06
	-2.520***
	

	This table gives distribution of this paper’s main variables over years in two panels. Panel A graphs yearly informativeness, aggregate risk disclosure, and its time-orientation. Panel B gives the differences in main variables of interest between the period of financial crisis (2008-2009) and other years. The difference t-statistics are shown in the last column. ***, **, and * indicate the 1%, 5%, and 10% significance levels respectively. All continuous variables are winsorized at 1% on both tails. All variables definitions, measures and sources are provided in Appendix 2.
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	Table 7. Stock price informativeness of aggregate, forward, and non-forward-looking risk disclosure after accounting for global financial crisis 

	Independent variables

	E.S
	Dependent variable:  SYNCH

	
	
	Prior crisis (2005-2007)
	During the crisis (2008-2009)
	Post crisis (2010-2014)

	
	
	Model (1)
	Model (2)
	Model (3)
	Model (4)
	
	Model (7)
	Model (8)
	Model (9)
	Model (10)
	
	Model (11)
	Model (12)
	Model (13)
	Model (14)

	PARD  
	(-)
	-0.864
	
	
	
	
	-0.100
	
	
	
	
	0.065
	
	
	

	
	
	(-0.602)
	
	
	
	
	(-0.068)
	
	
	
	
	(0.086)
	
	
	

	PFLRD
	(-)
	
	2.525***
	
	
	
	
	-0.647
	
	
	
	
	-0.572
	
	

	
	
	
	(4.879)
	
	
	
	
	(-0.757)
	
	
	
	
	(-1.015)
	
	

	PNFLRD
	(-)
	
	
	-2.525***
	
	
	
	
	0.647
	
	
	
	
	0.572
	

	
	
	
	
	(-4.879)
	
	
	
	(0.757)
	
	
	
	(1.015)
	

	PFLRD_1
	(-)
	
	
	
	11.068***
	
	
	
	-4.823
	
	
	
	-4.439*

	
	
	
	
	
	(3.853)
	
	
	
	(-1.136)
	
	
	
	(-1.655)

	PNFLRD_1
	(-)
	
	
	
	-3.674**
	
	
	
	1.026
	
	
	
	-1.188

	
	
	
	
	
	(-2.424)
	
	
	
	(0.568)
	
	
	
	(-1.136)

	SIZE
	(+)
	0.186***
	0.186***
	0.186***
	0.187***
	0.157***
	0.161***
	0.161***
	0.162***
	-0.009
	-0.01
	-0.01
	-0.011

	
	
	(4.737)
	(4.789)
	(4.789)
	(4.808)
	(3.516)
	(3.535)
	(3.535)
	(3.561)
	(-0.323)
	(-0.364)
	(-0.364)
	(-0.422)

	LEV
	(+)
	0.03
	0.026
	0.026
	0.026
	-0.017
	-0.018
	-0.018
	-0.019
	-0.088***
	-0.089***
	-0.089***
	-0.089***

	
	
	(0.993)
	(0.893)
	(0.893)
	(0.898)
	(-0.495)
	(-0.532)
	(-0.532)
	(-0.566)
	(-2.657)
	(-2.665)
	(-2.665)
	(-2.695)

	VOL
	(+)
	0.064*
	0.056
	0.056
	0.055
	0.037
	0.037
	0.037
	0.039
	0.068
	0.074
	0.074
	0.081

	
	
	(1.765)
	(1.547)
	(1.547)
	(1.542)
	(0.898)
	(0.925)
	(0.925)
	(0.954)
	(1.274)
	(1.396)
	(1.396)
	(1.532)

	MTB
	(-)
	-0.002
	-0.002
	-0.002
	-0.002
	-0.004
	-0.004
	-0.004
	-0.004
	0.005
	0.005
	0.005
	0.005

	
	
	(-0.616)
	(-0.525)
	(-0.525)
	(-0.551)
	(-1.074)
	(-1.031)
	(-1.031)
	(-1.004)
	(0.716)
	(0.748)
	(0.748)
	(0.782)

	VOLATILITY
	(-)
	-0.282
	-0.434
	-0.434
	-0.42
	0.098
	0.108
	0.108
	0.115
	0.247
	0.262
	0.262
	0.279

	
	
	(-0.751)
	(-1.186)
	(-1.186)
	(-1.140)
	(0.251)
	(0.277)
	(0.277)
	(0.294)
	(1.102)
	(1.167)
	(1.167)
	(1.241)

	ROA
	(+)
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.007
	0.007
	0.007
	0.008

	
	
	(0.189)
	(0.133)
	(0.133)
	(0.139)
	(0.055)
	(0.078)
	(0.078)
	(0.078)
	(1.329)
	(1.384)
	(1.384)
	(1.417)

	BSIZE
	(-)
	0.004
	-0.033
	-0.033
	-0.029
	0.011
	0.016
	0.016
	0.016
	-0.03
	-0.02
	-0.02
	-0.016

	
	
	(0.022)
	(-0.211)
	(-0.211)
	(-0.181)
	(0.067)
	(0.097)
	(0.097)
	(0.095)
	(-0.285)
	(-0.192)
	(-0.192)
	(-0.150)

	BINDP 
	(-)
	0.392**
	0.197
	0.197
	0.196
	-0.32
	-0.323
	-0.323
	-0.325
	-0.18
	-0.173
	-0.173
	-0.167

	
	
	(2.226)
	(1.102)
	(1.102)
	(1.091)
	(-1.126)
	(-1.149)
	(-1.149)
	(-1.145)
	(-1.086)
	(-1.047)
	(-1.047)
	(-1.013)

	CHSHAR
	(-)
	-0.006**
	-0.006**
	-0.006**
	-0.006**
	0.001
	0.001
	0.001
	0.001
	-0.006***
	-0.006***
	-0.006***
	-0.006***

	
	
	(-2.181)
	(-2.196)
	(-2.196)
	(-2.207)
	(-0.108)
	(-0.094)
	(-0.094)
	(-0.088)
	(-3.223)
	(-3.248)
	(-3.248)
	(-3.239)

	Intercept
	(?)
	-2.289***
	-2.688***
	-0.163
	-2.077***
	-1.551*
	-1.483*
	-2.130*
	-1.592*
	0.418
	0.533
	-0.039
	0.417

	
	
	(-3.439)
	(-4.285)
	(-0.211)
	(-3.177)
	(-1.926)
	(-1.926)
	(-1.852)
	(-1.954)
	(0.884)
	(1.119)
	(-0.061)
	(0.882)

	Industry-fixed effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Average VIF
	1.82
	1.86
	1.86
	1.82
	1.81
	1.82
	1.82
	1.80
	1.86
	1.86
	1.86
	1.84

	Max VIF
	2.04
	2.03
	2.03
	2.04
	1.74
	1.75
	1.75
	1.75
	1.84
	1.84
	1.84
	1.84

	F-statistics 
	6.67***
	8.25***
	8.25***
	7.80***
	2.16***
	2.21***
	2.21***
	2.13***
	2.31
	2.35**
	2.35***
	2.39***

	Adj. R-squared as %
	10.9
	13.5
	13.5
	13.4
	4.9
	5.0
	5.0
	5.0
	2,2
	2.3
	2.3
	2.4

	Observations
	753
	753
	753
	753
	496
	496
	496
	496
	969
	969
	969
	969

	This table reports the regression estimates from OLS regressions of stock price informativeness on risk information and other controls. All these estimates are given in three different periods: prior crisis period that includes 2005-2007, during crisis period that includes 2008 and 2009, and post crisis period that includes 2010-2014. Other specifications as provided in Table 3.




Figure 1. Measuring risk disclosure and its time orientation using textual analysis

	Our final risk word list includes the following words: 

against, catastrophe (catastrophic), challenge (challenges), chance (chances), decline (declined), decrease (decreased), differ*, diversify*, fail (failure), fluctuate*, gain (gains), increase (increased), less, loss*, low*, peak (peaked), probable*, risk*, shortage, significant*, threat, unable, uncertain (uncertainty; uncertainties), reverse (reversed) and viable.

Words marked with a ‘*’ also include derivatives of the original.

	
	
Our final forward-looking word list includes the following words: 

(1) forward-looking words:
 coming (financial) year(s), coming month(s), confidence (or confident), forecasting, forthcoming, future, look-forward, look-ahead, optimistic, outlook, prospect, next month(s), next year(s), novel, shortly, soon, and year(s) ahead; 

(2) counting any sentence that included any conjugations of the following verbs: accelerate, anticipate, await, envisage, estimate, eventual, expect, forecast, intend (or intention), plan*, predict*, remain*, renew*, and will (for words marked with a ‘*’ we also included derivatives of the original); and

 (3) counting any sentence that contained a reference to a year later than the year of the analyzed annual report (e.g. the year 2007 in a company’s annual report for 2006 or 2005). 


This figure describes the three main steps taken to generate risk disclosure scores (aggregate and its time orientation), it also provides our final risk and forward-looking word lists.




	Panel A. Sample selection 

	FTSE All non-financial firms, obtained from Thomson One, from 2005 to 2014 
	3,390

	Exclude:

               Firms with unconvertible (into text) annual reports
	

(506)

	              Firms without a complete time series of both annual reports and market data 
	(666)

	Final sample size (number of firms)/Firm-year observations 
	2,218


Appendix 1. Sample selection and allocation

	Panel B. Sample allocation over years

	Year
	Freq.
	Percent

	2005
	243
	10.96

	2006
	254
	11.45

	2007
	256
	11.54

	2008
	257
	11.59

	2009
	239
	10.78

	2010
	207
	9.33

	2011
	195
	8.79

	2012
	194
	8.75

	2013
	192
	8.66

	2014
	181
	8.16

	Total
	2,218
	100.00



Panel C. Sample allocation across industries
	Industry
	Freq.
	Percent

	Materials
	146
	6.58

	Industrials
	828
	37.33

	Consumer goods
	291
	13.12

	Healthcare
	104
	4.69

	Consumer services
	602
	27.14

	Telecommunication
	37
	1.67

	Utilities
	81
	3.65

	Technology
	129
	5.82

	Total
	2,218
	100.00

	Panel A of Appendix 1 shows the sample selection procedure resulting in 2,218 firm-year observations of FTSE all-share non-financial firms. Panel B shows the allocation of observations over the study period from 2005 to 2014. Panel C of Appendix 1 shows that these firms are allocated to eight industries, namely: materials, industrials, consumer goods, healthcare, consumer services, telecommunication, utilities, and technology.








	Appendix 2. Variable definitions, measures and sources

	Variable
	Definitions and measures
	Source 

	SYNCH 
		
	


Stock price informativness, which is measured based on the following two equations:
	
	




	Datastream/ Regression estimations 

	PARD 
	Percentage of aggregated risk disclosure measured by counting the number of sentences indicative of risk relative to all sentences coded on the whole narrative sections of annual report.
	Annual reports/ Textual analysis

	PFLRD
	Percentage of forward-looking risk disclosure measured by counting the number of risk sentences that indicate the future relative to the aggregate risk disclosure scores.
	Annual reports/ Textual analysis/

	PNFLRD
	Percentage of backward risk disclosure measured by counting the number of risk sentences that do not reflect the future relative the aggregate risk disclosure scores. This measure is calculated as follows: 

	
	



	Annual reports/ 
Textual analysis

	PFLRD_1
	Percentage of forward-looking risk disclosure measured by counting the number of risk sentences that indicate the future relative to all sentences coded on the narrative sections. This measure is used as an alternative measure for robustness checks.
	Annual reports/ 
Textual analysis

	PNFLRD_1
	Percentage of backward risk disclosure measured by counting the number of risk sentences that do not indicate the future relative to all sentences coded on the narrative sections. This measure is used as an alternative measure for robustness checks. This measure is calculated as follows:

	
	




	Annual reports/
Textual analysis

	SIZE
	Firm size measured by the natural logarithm of total assets
	Datastream

	LEV
	Firm leverage measured by the ratio of total debt to total equity
	Datastream

	VOL
	Trading volume measured as the ratio of the number of stocks traded in a year to the number of outstanding shares at the end of the fiscal year
	Datastream

	MTB
	Market to book ratio measured as the ratio of total assets to the market value of equity at the end of the fiscal year
	Datastream

	VOLATILITY
	Stock return volatility measured by the standard deviation of daily stock returns
	Datastream

	ROA
	Firm profitability measured as the ratio of net income to total assets
	Datastream

	BSIZE
	Board size measured by the natural logarithm of the total number of directors on the board
	Datastream

	BINDP
	Board independence measured by the proportion of independent directors on the board
	Datastream

	CHSHAR
	Insider ownership measured by the percentage of closely held shares (shares held by officers, directors and their families)
	Datastream

	This appendix provides the variable definitions, measures, and sources.





Import annual reports after transforming them to text files and create a corpus for all firms all years   


Search all narrative sections of annual reports for any sentence indicating risk (i.e., that contains at least one word from the  risk word list)


Count the total number of sentences indicating risk, which gives the aggregate risk disclosure score for each firm, each year. 


Forward-looking risk disclosure


Non-forwad risk disclosure


Aggregate risk disclosure


Classify the sentences that form aggregate risk disclosure based on its time-orientation (i.e., that contain at least one word from the forward-looking word list).  





PARD

PARD	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	0.17	0.17	0.17299999999999999	0.18099999999999999	0.17799999999999999	0.17199999999999999	0.17100000000000001	0.182	0.187	0.18099999999999999	


SYNCH

SYNCH	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	0.57999999999999996	0.06	0.29899999999999999	0.26200000000000001	0.44	-7.8E-2	-8.4000000000000005E-2	0.11600000000000001	5.3600000000000002E-2	-3.3000000000000002E-2	


PFLRD and PNFLRD

PFLRD	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	0.3	0.153	0.17599999999999999	0.19400000000000001	0.20399999999999999	0.21099999999999999	0.23599999999999999	0.20599999999999999	0.19800000000000001	0.191	PNFLRD	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	0.7	0.84599999999999997	0.82299999999999995	0.80500000000000005	0.79600000000000004	0.78800000000000003	0.76300000000000001	0.79300000000000004	0.80200000000000005	0.80800000000000005	
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