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Abstract 

We investigate the empirical relationship between liquidity costs and Post Earnings 
Announcement Drift, using a sample of 93 zero-leverage firms listed on the FTSE 350 index 
over the time period 2000-2015. We discover that illiquidity levels are significantly enhanced 
around both the earnings and post announcement period, in both the short and long run. Once 
we decompose the bid-ask spread components during the earnings announcements, we observe 
that the adverse selection costs are significantly increased, whereas the inventory holding and 
order processing costs remain unchanged. We conclude that Post Earnings Announcement 
Drift is related with information asymmetry for zero-leverage firms.  
 

JEL code: G10, G14 

 

Keywords: Post Earnings Announcement Drift; Zero-leverage firms; Liquidity; Amihud 

Ratio; Spread Decomposition.  

 

 

 
 

 

 

 

 

 

 

 

 

 

* Denotes Corresponding Author.  



2 
 

1.  Introduction 

One of the most common anomalies in financial markets is the stock price reaction to corporate 

earnings announcements. Over the past several decades researchers have been puzzled by the 

manner in which a company's stock price responds after earnings announcements. When firms 

publicize the information contained in earnings surprises, prices continue to move in the same 

direction for several weeks or even months. This phenomenon is called post earnings 

announcement drift (PEAD) and goes against the efficient market hypothesis, which indicates 

that all public information should be reflected in stock prices. Since Ball and Brown (1968) 

discovered PEAD for the US market, the PEAD anomaly has been examined worldwide with 

mixed evidence. For instance, the PEAD exists in countries such as UK (Hew et al., 1996), 

Spain (Forner and Sanabria, 2010) and New Zealand (Truong, 2010). On the other hand, other 

countries find little evidence of PEAD such as Belgium (Van Huffel et al., 1996) and Singapore 

(Ariff et al., 1997).  

 

The most widely accepted explanation concerning the cause of PEAD is the mispricing of 

earnings announcement information (Bernard and Thomas, 1989). More information is 

competing for investors’ attention than they can process. This implies that investors are 

inattentive and under-react to earnings announcements. This under-reaction does not adjust as 

quickly as it should (Hirshleifer et al. 2009). On the other hand, Alwathnani et al. (2017) 

document that drift arises when investors overweight extreme and surprising events, especially 

during the 3-day short-term event window. Drift can arise when some investors overreact to 

their private information and underweight public earnings reports.  These investors coupled 

with their self-attribution biases, may tend to be overconfident about the information that they 

have generated relative to public signals.  
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A second possible cause of PEAD is associated with stock market inefficiency. This is because 

prices delay in response to new information as the market does not anticipate the full contents 

of the news. The delay in prices could be explained by traders not using all available 

information or due to transaction costs (Hirshleifer et al., 2009). Another possible cause of 

PEAD, is that the Capital Asset Pricing model (CAPM) used to establish stock market reaction 

to news is incorrect, leading to PEAD (Ball, 1992).  

 

In this paper, we aim to examine the PEAD anomaly of zero-leverage firms and the liquidity 

cost effects on the drift.  A zero-leverage firm is defined as a company that has zero outstanding 

debt. The zero-leverage policy is becoming increasingly popular over time. Devos et al. (2012) 

show that in the US market, the public firms that follow zero-leverage policy increases 

constantly, from 8.4% in 1990 to 18.6% in 2008. Dang (2013) provides evidence in the UK 

market from 1980 to 2007, that more than 12.8% of UK firms have no debt in their capital 

structure. Zhang and Gregoriou (2019) report that in the London Stock Exchange, zero-

leverage firms have relatively wider percentage bid-ask spreads, higher transaction costs, more 

information asymmetry and volatility of returns. Faulkender and Petersen (2006) discover that 

zero-leverage firms are more informationally opaque, very little public information is available 

about such firms, the analysts pay less attention to them, and given their small size the relative 

collecting information cost can be quite high (Slovin et al., 1992). Therefore, the information 

obtained from earnings announcements becomes important for the market. On the other hand, 

Slovin et al. (1992) demonstrate that small firms which are younger and have less public 

information face more severe adverse selection problems. Thus, they exhibit greater impact 

from the earnings announcement. Given the interesting characteristics of zero-leverage firms, 

we believe that, the PEAD of zero-leverage firms is important to examine.  In our study, we 

attempt to answer the following research questions: First, does the PEAD anomaly exist around 
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the zero-leverage firms earnings announcement period? Second, if the PEAD anomaly for zero 

leverage firms around the earnings announcement does exist, is it related with liquidity levels 

and information asymmetry costs?  

 

Our empirical results reveal that there is strong evidence of PEAD for zero-leverage firms in 

the post-earnings period. This is accompanied by significant decreases in liquidity. The bid-

ask spreads are larger, and both price impact (illiquidity) ratios, are enhanced in the post 

earnings announcement period. Second, when we decompose the bid-ask spread into its three 

components, we observe that the adverse selection costs are significantly increased, whereas 

the inventory holding and order processing costs are unchanged. Therefore, we conclude that 

the PEAD anomaly is related with information asymmetry for zero-leverage firms. Third, in 

our regression analysis we show that the relation between earnings surprises, liquidity costs 

and PEAD returns is robust, when we control for several firm characteristics such as firm size, 

stock price and trading volume. We report that greater PEAD is related with higher liquidity 

costs. Furthermore, for robustness we re-examine our analysis using different short-and long-

run event windows and alternative definitions of zero-leverage firms. Our results are robust to 

alternative event windows and definitions of zero-leverage firms. 

 

Our study contributes to the previous research in the following ways. First, we are the only 

study to provide a comprehensive analysis of liquidity costs and the PEAD anomaly on the UK 

stock market. Prior research on PEAD in the UK by Hew et al. (1996), and Liu et al. (2003) do 

not attempt to explain the anomaly by liquidity costs. Most papers which link the liquidity and 

PEAD anomaly are focused on the U.S. market (e.g. Chordia et al., 2009; Ng et al., 2008). The 

second contribution to the literature is that we are the first research paper to empirically 

examine the PEAD anomaly for zero-leverage firms. The PEAD anomaly has been found to 
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be stronger in smaller, lower-priced, less liquid, and more volatile securities that are followed 

by less sophisticated investors (Bernard and Thomas, 1989; Bhushan, 1994 and Bartov et al., 

2000). Chordia et al. (2009) show that PEAD mainly occurs in stocks with high trading costs, 

which usually exhibit high levels of illiquidity. Given that zero-leverage firms suffer from 

greater information asymmetry (Zhang and Gregoriou, 2019) and are considered illiquid, we 

would expect greater PEAD than for companies that possess a capital structure of debt and 

equity.  

 

Third, our research examines the liquidity effect on PEAD in both the short and long run. 

Previous research by Ng et al. (2008) examine the trading costs associated with PEAD using 

the entire bid-ask spread to reflect the information environment of companies. The bid-ask 

spread is a very good measure of the short-term impact of news on equity prices, because it 

captures market maker’s reaction to information. However, you cannot acquire the long-term 

effect of PEAD with the bid-ask spread, because market maker’s compensation will go back 

to equilibrium in the long-term. In order to examine the long run effects of liquidity on PEAD 

we use the Amihud (2002) illiquidity ratio (stocks daily return divided by its daily monetary 

volume, RtoV), and an alternative measure of illiquidity developed by Florackis et al. (2011), 

RtoTR (the average ratio of daily absolute stock return divided by its turnover ratio). These two 

ratios encapsulate the long-term liquidity of a company as permanent changes in prices reflect 

alterations in the information environment of a firm.1 

 

Finally, we examine the liquidity costs by decomposing the bid-ask spread into three 

components namely adverse selection, inventory holding and order processing costs.  Several 

studies have provided evidence of a relationship between transaction costs and PEAD. For 

                                                
1 Like previous studies we use the bid-ask spread as our short run liquidity proxy. 
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example, Bhushan (1994) and Ng et al. (2008) show that the magnitude of PEAD is related to 

trading costs. Both studies make the unrealistic assumption that changes in total bid-ask spreads 

are directly associated with movements in the information environment of a security. Through 

examining changes in every individual element of the bid-ask spread we are able to establish 

if PEAD can be explained by variations in information and/or trading costs.  

 
The rest of this study is organized as follows. Section 2 provides a review of the previous 

literature and our three testable hypotheses. Section 3 presents the data. Section 4 describes the 

methodology used to undertake the research, including PEAD measurement, spread 

decomposition, illiquidity methods, event studies and multivariate tests. The empirical analysis 

is reported in Section 5 and finally in Section 6 we conclude.  

 
2.  Literature Review 
 
2.1 PEAD  
 
Ball and Brown (1968) analyse earnings data for US companies from 1946-1966, and discover 

that stock prices respond positively to unexpectedly higher earnings than the expected earnings 

in the next period. The magnitude of unexpected earnings changes and its relationship with 

stock prices provide a different way of measuring the earnings information. The evidence of 

PEAD was later supported by Jones and Litzenberger (1970) in their investigation of quarterly 

earnings with a sample of stocks on the US market between 1962 and 1967. They establish that 

markets do not adjust instantaneously and correctly when new information arrives, causing 

PEAD. Foster et al. (1984) show that high PEAD returns are compensation for bearing risks of 

firms with extreme earnings surprises. It is a persistent phenomenon in their sample period 

from 1974 to 1981 in the US market. Bernard and Thomas (1989) examine stocks in the US 

market over the period 1974-86 and find that a large amount of the drift takes place in the first 

60 days following the announcement day. During the first 60 day period, the drift is 13% for 
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small firms, 18% for medium firms, and 20% for large firms. Both Foster et al. (1984) and 

Bernard and Thomas (1989) document that the magnitude of the PEAD is negatively associated 

with firm size. Livnat and Mendenhall (2006) obtain 5.21% PEAD return per quarter using a 

sample of US stocks from 1987-2003. Cao and Narayanamoorthy (2012) demonstrate that for 

their US sample, the persistence of earnings surprises is equally important along with market 

reactions to the magnitude of the earnings surprise. The PEAD returns due to earnings volatility 

is a general phenomenon, they are not concentrated in firms with the largest trading frictions. 

Bartov et al. (2000) suggest that firms with less institutional following have stronger PEAD, 

since institutional investors are sophisticated market participants less likely to underreact to 

earnings information. Eom et al. (2019) focus on the individual investors in the Korean market, 

find that individual market participants tend to trade in the opposite direction to earnings 

surprises. This impedes a full price response to earnings news, leading to under-reaction and 

PEAD. 

 

Van Huffel et al. (1996) suggest that the standard deviation of the unexpected earnings is much 

higher for small firms, since small firms have a more volatile earnings process.  Doyle et al. 

(2006) support Van Huffel et al. (1996) by providing the evidence that at the time of the 

announcement, firms with extreme earnings surprises are generally smaller than the average 

firms. Firms with large positive earnings surprises experience large positive stock returns over 

the three years subsequent to the earnings announcement in the US market. Truong (2011) also 

reports that firms with large positive earnings surprises exhibit significant positive abnormal 

returns. However, the effect lasts for only one year following the earnings announcement in 

the Chinese market.  
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There are several UK studies which focus on the PEAD anomaly. Hew et al. (1996) provide 

evidence to support PEAD in the UK market, and that PEAD is more evident for smaller firms. 

Liu et al. (2003) measure earnings surprises based on earnings, returns and analyst forecasts 

respectively. They confirm the existence of PEAD in the UK regardless of the measure of 

earnings surprise that is used. In our study, we use the earnings announcement based 

measurement given that it is more suitable for our sample group. More recently, Dargenidou 

et al. (2018) base on 7980 annual earnings announcements in the UK between 1995 to 2013, 

reports that the return difference between the top and bottom unexpected earnings quintiles is 

as large as 3.4%. This PEAD persists for a duration of up to six months. Their UK study focus 

on the implications of corporate insider trading for the PEAD anomaly rather than the liquidity 

aspect of drift. Therefore, we test the following hypothesis: 

 

H1: The PEAD anomaly exists for UK zero-leverage firms. The post announcement returns are 

positive for firms with positive earnings surprise, negative for firms with negative earnings 

surprise.  

 

2.2 PEAD and liquidity 

Prior research on PEAD assesses the ability of liquidity risk, such as transaction costs, to 

explain the drift (e.g.: Bhushan, 1994; Sadka, 2006; Ng et al., 2008 and Zhang et al., 2013). 

Bhushan (1994) argues that a significant proportion of drift is due to transactions costs. The 

author separates the trading cost into direct costs which include the bid-ask spreads and 

commissions, and indirect trading costs which consist of price pressure of large trade quantities 

and delay in executing an entire order. The magnitude of PEAD is positively associated with 

both the direct and indirect costs of trading, and is negatively related to trading volume and 

stock price. Ng et al. (2008) find that transaction costs can provide an explanation for both the 
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persistence and the existence of PEAD, higher transaction costs are linked with higher 

subsequent returns drift. Furthermore, they find that there is no significant evidence between 

stock price and PEAD.  Chordia et al. (2009) analyze more than 1800 U.S. stocks from 1972 

to 2005, find that the PEAD occurs mainly in highly illiquidity stocks which usually have 

higher trading costs. Thus, we test our second hypothesis: 

 

H2: PEAD anomaly is greater for zero-leverage firms which are smaller and more illiquid than 

levered firms. 

 

On the other hand, Kaniel et al. (2012) use NYSE data report that liquidity provision explains 

roughly only half of the abnormal return associated with trading before the earnings 

announcement, with the rest attributable to private information. The information component is 

stronger for smaller firms. Zhang et al. (2013) use a sample based on 4445 US stocks for the 

period 1993 to 2007. They propose two hypotheses, information content which indicates that 

public information has a stronger relationship with the firms with higher information risk. This 

implies that traders react more strongly to the earnings surprises of firms with higher 

information risk. Their second hypothesis is associated with transaction costs, which suggests 

that transaction costs are positively associated with PEAD returns. Their comprehensive study 

discovers that lower information quality leads to higher transaction costs, which in turn delays 

the flow of information into stock prices. However, they do not examine how the different 

spread components impact the PEAD return. 

 

Sadka (2006) observes that a substantial part of PEAD returns can be viewed as compensation 

for liquidity risk. Using NYSE-listed stocks, he decomposes stock liquidity into two 

dimensions: Permanent versus transitory effects of trading on stock prices, and fixed costs 
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versus variable costs per share traded. He reveals that only the variable-permanent component, 

which is associated with private information, can explains a portion of PEAD returns, since the 

variable-permanent price effect depends on the quantity and quality of private information. 

Vega (2006) argues that PEAD is associated with the arrival rate of informed or uninformed 

traders in the US market, and whether the information is public or private is irrelevant.  

 

Imhoff and Lobo (1992) find the stock price response to the unexpected earnings surprises is 

based on the degree of information uncertainty from 1979-1984 in the US market. This is 

because it is more sensitive for firms with a more transparent information environment. Francis 

et al. (2007) find that for the US stock market between 1982-2001, most of the PEAD returns 

are concentrated in stocks with high information uncertainty, and greater PEAD returns for 

higher idiosyncratic volatility stocks can be explained by the greater information uncertainty. 

Brown et al. (2009) investigate the earnings surprises and information asymmetry level in US 

markets. They find that information asymmetry decreases after positive earnings surprises, 

whereas it increases after negative earnings surprises. The relationship is stronger when the 

earnings surprises are more likely to capture investors’ attention. Chung and Hrazdil (2011) 

reveal that firms with superior informational environments experience significantly lower 

PEAD returns. Park et al. (2014) discover that the magnitude of information asymmetry differs 

with the different direction of earnings surprises (positive or negative), for Korean data from 

2001-2010. Son et al. (2018) conclude that the market participants can facilitate a more 

efficient processing of earnings if the information from the past is available. This leads to a 

smaller degree of PEAD. Thus, we test the following related hypothesis:  

 

H3: PEAD anomaly of zero-leverage firms are related with the information asymmetry. 
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3.  Data 
 
Zero-leverage firms in our study are defined as companies with no short or long-run debt during 

our sample period. Our data sample consists of all zero-leverage firms listed on the FTSE 350 

index, from January 2000 to the end of December 2015 2 . The FTSE 350 is a market 

capitalization weighted stock market index which consists of the largest 350 firms listed on the 

London Stock Exchange. It combines the FTSE 100 and FTSE 250 index, representing 

approximately 89% of the entire trading volume on the London Stock Exchange. This enables 

us to obtain an accurate description of the UK stock market. 3  We also acquire the 

corresponding data for all FTSE 350 firms for comparison purposes. In total, there are 93 zero-

leverage firms within the FTSE 350 that have sufficient data for our study. There are 5730 

quarterly earnings announcements after restricting the announcements to those with sufficient 

data to conduct our empirical investigations. In order to compare how the leverage level of the 

sample firms influence PEAD, we acquire a sub-sample of zero-leverage firms that lever up 

for the first time. This is done by them securing an initial bank loan. We compare the PEAD 

between the pre and post-lever up period in the same sample firms4. There are 44 zero-leverage 

firms that lever up during our sample period. 

 

We collect quarterly earnings announcement dates and earnings reports from Thomas Reuter 

Eikon, a worldscope fundamental financial database. Previous studies have focused on the firm 

size and drift (Foster et al., 1984; Bernard and Thomas, 1989 and Bhushuan, 1994). Therefore, 

we obtain the zero-leverage firms’ market capitalization (number of shares traded multiplied 

by the share price). Following Bhushan (1994), we collect share price as one of the variables 

since it is a proxy for the inverse of direct costs of trading. Trading volume, is used as a proxy 

                                                
2Our sample excludes financial, utility companies and closed-end funds. 
3For more information viewers are referred to the FTSE 350 factsheet 
http://www.ftse.com/Analytics/Factsheets/temp/1550722b-648a-4ee7-82d6-bed50f09bb55.pdf. 
4 In our dataset the announcement and the issue date of the loan are identical. 
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of indirect transaction costs. Bhushan (1994) believe that the drift is inversely related to both 

the share price and trading volume. We also collect the turnover ratio (the average number of 

shares outstanding during the period divided by the total number of shares traded) for one of 

our price impact (illiquidity) ratio measurements. Furthermore, we collect bid and ask prices 

in order to compute the effective spread.  

 

4.  Methodology 

4.1   Measurement of earnings surprises 

The prior PEAD literature measures earnings surprises using two methods. The analyst 

forecasts-based model (e.g. Liang, 2003; Livnat and Mendenhall, 2006; and Park et al., 2014) 

and the Earnings announcement model (e.g.Ng et al., 2008). As we mention above, zero-

leverage firms attract less attention from analysts. Moreover, analysts’ forecasts can be a noisy 

measure if analysts fail to reflect all available information into their forecasts (Dichev and 

Tang, 2009). Easterwood and Nutt (1999) point out that analysts’ forecast-based measures 

could be a poor measure of the degree of information asymmetry. Analysts over-react to 

positive information and under-react to negative information. For some markets, the 

availability of analyst forecast data is limited to recent years (e.g. in Tallinn stock exchange, 

the analyst report is available from 2006, Laidroo and Grigaliuniene, 2014). Thus, we use the 

seasonal random-walk model (UE) which refers to drift as the standardized unexpected 

earnings.  

 

We define earnings surprise for zero-leverage firm i at time t, UE, as: 

                                    UEi,q= !",$%!&,'%(
)*",+,-

                                                                               (1) 

Where Ei,t is the most recent quarterly earnings, Ei,q-4 is the quarterly earnings four quarters 

before, and MVi,q-4 is the market capitalization four quarters earlier. There are several papers 
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that scale the changes between the most recent quarterly earnings and previous four quarters 

by the standard deviation of prior unexpected earnings (e.g.: Chordia et al., 2009). In our study, 

we follow Van Huffel et al. (1996) and Ng et al. (2008), by using market value to scale the 

changes of earnings as it provides the largest sample for us. Based on the distribution of the 

earnings surprises, the sample firms are assigned into decile and quintile portfolios.  

 

4.2 Measurement of Transaction costs: Effective spread and their decomposition 

Following Ng et al. (2008), we obtain effective the bid-ask spread as one of our approximations 

of liquidity risk. The bid-ask measure is directly observable and it reflects the real transaction 

costs paid by market participants. The most direct measure is the absolute bid-ask spread, 

which is the difference between the bid and ask price. However, some researches such as 

Madhavan et al. (1997) indicate that the absolute bid-ask spread is not reliable for measuring 

investors’ trading costs. This is because many trades are executed within the bid-ask spread, 

resulting in absolute bid-ask spreads overstating the trade execution cost. The effective spread 

overcomes the weaknesses of the absolute spread. It is based on the notion that the trade is only 

costly to the investors to the extent that the trade price deviates from the true price. It is 

approximated by the bid-ask price midpoint: 

                                            Midpoint=.&/	12&345678	12&34
9

                                                    (2) 

On a round-turn, the cost would be incurred twice, hence the measure of the effective spread 

is calculated as twice the absolute value of the actual execution price minus the mid-point of 

the quoted spread immediately before the transaction. In mathematical terms this can be 

illustrated by equation (3).  

                                           ESi,t=2 P&,; − Mid&,;                                                         (3)                 
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Where ESi,t refers to the effective bid-ask spread of stock i at time period t. Pi,t is the stock price 

of stock i at time period t and Midi,t is the midpoint between the bid and the ask price of stock 

i at time period t.  

 

In order to further examine the effect of information advantages that informed investors may 

have, we use the Huang and Stoll (1997) model for reporting the effective spread 

decomposition. Defining the trader indicator as Q, Q=1 if a transaction is buyer initiated, Q=-

1 if it is seller initiated and Q=0 if the transaction occurs at the midpoint. Therefore, the three-

way decomposition model is: 

                           E(Qt-1|Qt-2)=(1-2π)Qt-2                                                            (4) 

                         ∆Mid;=(α+β)A$,B
9

Qt-1-α
A$,C
9

Qt-2(1-2π)+εt                                             (5) 

Where S is the spread of stock i at time t, π is the probability of a trade flow reversal. Midt is 

the midpoint of the bid-ask spread of stock i at time t. α and β are the percentages of the half-

spread attributable to the adverse selection and inventory holding cost respectively. Since α 

and β are stated as proportions, the order processing component equal to 1-(α+β). D$,B
9

 is the 

half spread at time t-1. The public information component is captured by εt.  

 

As we have discussed in Section 1, bid-ask spreads measure liquidity in the short run. In 2002, 

Amihud developed a measure of stock illiquidity that is calculated using daily or monthly price 

and trading volume data. The Amihud (2002) ratio measures illiquidity as the average of daily 

price impacts of the order flow. This allow us to examine the profitability of the long-short 

strategy (Chordia et al., 2009). Amihud’s illiquidity, or the RtoV ratio is defined as the absolute 

daily return on stock i, divided by the firm’s daily monetary volume, averaged over the trading 

period. 
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                         RtoVi=
E
F"

|H",I|
J",I

F"
/KE                                                            (6) 

Where ∣Ri,d ∣and Vi,d refers to the absolute return and monetary volume of stock i on day d 

respectively, Di is the number of trading days for stock i. Amihud’s ratio computes the average 

daily price related to a unit of trading volume. It is straightforward and easy to calculate over 

long-run time periods and data is readily available from financial databases. However, 

Florackis et al. (2011) investigate that the Amihud ratio carries a significant size bias because 

trading volume is positively related with firm size. Thus, the Amihud ratio is not comparable 

across stocks with different sizes. Given these shortcomings, Florackis et al. (2011) construct 

a new illiquidity ratio, defined as the average ratio of the daily absolute stock return to its 

turnover ratio (RtoTR ratio):  

                   RtoTRi=
E
F"

 |H",I|
LH",I

F"
/KE                                                            (7)          

Where TRi,d denotes the turnover ratio of stock i at day d, Di and Ri,d are the same as previously 

defined in equation (6). The RtoTR ratio is free of any size bias, as there is no direct correlation 

between firm size and turnover. Thus, it can be compared across firms with different market 

capitalizations (Florackis et al., 2011). In our empirical framework we compute both the RtoV 

and RtoTR ratios for completeness. 

 

4.3 Event Study 

We calculate daily abnormal returns for both short and long-run periods around the 

announcement date. To be precise, for every stock with sufficient data at the announcement 

date, we examine abnormal returns (ARs) for a three-day period around the announcement day 

[-1, +1]. Following Ng et al. (2008) and Truong (2011), to avoid the noisy information during 

the earnings announcement day, we compute the ARs from the first day after the earnings 

announcement to the 60 days after the announcement [+1, +60]. Bernard and Thomas (1989) 
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demonstrate that the abnormal returns are predictable up to 60 trading days after quarterly 

earnings announcements. Therefore, we choose the long-term event window from 1 day after 

the earnings announcement until 60 days after the earnings announcement. More specifically, 

we estimate the abnormal returns by using the following econometric market-adjusted model:  

                                          ARi,t=Ri,t-Rm,t
                                        (8)         

Where ARi,t is the abnormal return earned by stock i at time t. Ri,t is the return on stock i at time 

t, and Rm,t is the value-weighted market index return at time t. As a proxy for the market’s 

return, we obtain the FTSE index returns for the event period. Cumulative abnormal return 

(CAR) of the event window surrounding the announcement date can be calculated using the 

following model: 

    CARi,t(-q,+q)= AR&,;A
;K'                 (9) 

Where q represents the different time periods during the event window. The standard t-test is 

used to test if the ARi,t and CARi,t differ significantly from zero. There are also other return 

models that are widely used in the financial literature. For example the CAPM by Brown and 

Warner (1980). However, according to Fama (1998), the CAPM model can produce spurious 

abnormal returns when an event sample is tilted towards small stocks such as zero-leverage 

firms. Another classical return measurement, buy-and-hold returns (hereafter BHARs), also 

has been widely used in recent literature for examining the long-term returns (e.g. Doyle et al., 

2006), However, Mitchell and Stafford (2000) find that BHARs can give false impressions of 

the speed of price adjustment to an event. This is because return grows with the return horizon 

even when there is no abnormal return after the first period. Therefore, in our study, following 

most of the other PEAD papers, we apply the market adjusted model.  
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4.4 Regression analysis 

Following Ng et al. (2008) we test the relationship between PEAD returns, liquidity costs and 

other explanatory variables by estimating the following pooled multivariate analysis.  

     PEADi,t=β0+β1UEi,t+β2Illiquidityi,t+β3Voli,t+β4Sizei,t+β5StdDevi,t+β6Pricei,t+εi,t.               (10) 

Where PEADi,t represents either PEAD3, which is the CAR from one day before the earnings 

announcement to one day after or PEAD60, which is the CAR from one day following the 

earnings announcement to 60 days post the earnings announcement for stock i. Independent 

variables include UEi,t, defined as the earnings surprises measured by earnings expectation 

from a seasonal random walk model. Illiquidityi,t is either Spread, RtoV, RtoTR, or the three 

spread components (α, β and 1-(α+β)) of the firms.  Voli,t, is the daily trading volume of stock 

i at time t, Sizei,t captures the market capitalization of firm i at time t. StdDevi,t, represents daily 

return volatility at time period t. Pricei,t, is stock i’s daily closing price. To facilitate the 

interpretation of the coefficients on the interaction terms, we follow Ng et al. (2008) and rank 

Illiquidity, Vol, Size, StdDev and Price into quintiles within each quarter. We then rescale the 

data to take values within the range 0 to 1.  

 

5. Empirical Results 

5.1 Descriptive statistics  

In Table 1 we compare the firm-level descriptive statistics between zero-leverage firms and all 

firms from the FTSE 350. We observe that in our sample, the market capitalization of zero-

leverage firms is smaller than the average level, £4070 million for zero-leverage firms as 

compared to £4524 million for all FTSE 350 firms. Our result is consistent with Devos et al. 

(2012), who provide evidence that zero-leverage firms are small.  
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Furthermore, the average bid-ask spread of zero-leverage firms are 0.473, as compared to 0.316 

for all firms. This suggests that zero-leverage firms are more illiquid than all FTSE 350 firms. 

The average volatility of returns predicted by the standard deviation of zero-leverage 

companies (1.333) are higher than all firms (1.295). This is consistent with Zhang and 

Gregoriou (2019), which implies that zero-leverage firms have less information available due 

to their lower market capitalization and their scarcity of information due to their lack of 

exposure to debt financing. 

[INSERT TABLE 1 HERE] 

5.2 Unexpected Earnings (UE) decile analysis 

To examine whether our model explains PEAD, we construct 10 UE portfolios in a similar vein 

to Foster et al. (1984). In Table 2, Panel A represents the UE decile and firm characteristics. 

Firms in the extreme deciles (group 1 or 10) have smaller size and lower trading volume than 

firms in the middle deciles. For example, the average firm size of zero-leverage firms in group 

1 and group 10 is £2132.5 million and £2330.3 million respectively, whereas for group 5 and 

6 it is £4845.9 and £4808.6 million respectively. The average trading volume in group 1 is 

4322.7 million and for group 10 the value is 4435.8 million, whereas for group 5 and 6 it is 

6725.8 and 6603.2 million respectively. For all other levered FTSE 350 firms, the pattern is 

similar but both size and trading volume are typically larger than the zero-leverage firms. These 

results are consistent with Foster et al. (1984) and Bernard and Thomas (1989). The PEAD 

anomaly is larger for small size firms. Baker et al. (2019) mention that when firm size increases, 

a firm has a smaller impact on its delayed price response in the drift window. Therefore, the 

drift is inversely related to firm size.  

 

The last four columns of Panel A display stock returns for each UE decile. AR3 is the 3-day 

abnormal returns around the announcement date and AR60 is the 60 day abnormal returns from 
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one day following the announcement date. The results show that abnormal returns increase 

from decile 1 to 10. The post announcement returns are positive for firms with positive earnings 

surprise (group 6 to 10) and negative for firms with negative earnings surprise (group 1 to 5). 

For the zero-leverage sample, firms in the bottom decile generate 3-day abnormal returns of -

3.58% and 60 day abnormal returns of -5.30%, whereas the top decile generate 3-day abnormal 

returns of 2.48% and 60-day abnormal returns of 4.09%. This is consistent with our first 

hypothesis, that the PEAD anomaly exists for UK zero-leverage firms. Post announcement 

returns are positive for firms with positive earnings surprise, whereas firms with negative 

earnings surprise have negative announcement returns. 

 

Panel B of Table 2 represents the UE decile and stock price, bid-ask spread and spread 

components. The stock price is similar with firm size and trading volume, the extreme deciles 

group are much lower than the firms in the middle deciles. The bid-ask spread of group 1 is 

1.93 for zero-leverage firms and 1.08 for all other firms, for group 5 the spread is 0.23 for zero-

leverage firms and 0.20 for all other firms. This finding is similar to prior research, with zero-

leverage firms facing more information asymmetry than the levered firms. This results in the 

illiquidity level (bid-ask spread) being much higher than the levered firms. Sorting spread 

decomposition according to UEs, we find that the extreme deciles have larger percentages of 

both the adverse selection and inventory holding components. This is consistent with our 

second hypothesis in Section 2.2. The PEAD anomaly is greater for zero-leverage firms which 

are smaller and more illiquid than levered firms.  

 

Overall, the results of Table 2 indicate that zero-leverage firms face more information 

asymmetry than the levered firms, resulting in greater liquidity costs for zero leverage firms as 

opposed to all FTSE 350 firms. For zero-leverage sample firms, the firm-level variables which 
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are related to liquidity and spread components form a U-shape over the magnitude of the UE 

level. Relating the abnormal return of sample firms in every decile with the liquidity costs, we 

report that the stock return in the extreme deciles also have higher liquidity costs. Relating the 

firm size with the effective spread deciles our findings are consistent with Bhushan (1994). 

This is because they establish that transaction costs are higher for small firms and this drives 

the sensitivity of PEAD to firm size.  

[INSERT TABLE 2 HERE] 

5.3 Liquidity ratio changes around the earnings announcement period 

We construct ratios of the bid-ask spreads, the RtoV and RtoTR ratio over various event 

windows around the earnings announcement dates. The null hypothesis is that the ratios are 

equal to unity (indicating no change in the daily average time-weighted spread, RtoV, and 

RtoTR ratio) is tested by a standard t-test. Since bid-ask spread, RtoV and RtoTR ratios are all 

illiquidity ratios, an increase in the value suggests decreases of liquidity in the post-

announcement period. There is clear evidence from Table 3 that illiquidity levels are 

significantly increased after the announcement of earnings. For example, in the [-1, +1] event 

window, the mean of the bid-ask spread ratio is 1.65 with a highly significant t-statistic of 4.28. 

It indicates that bid-ask spreads are significantly higher over the 3-trading day period centred 

on the announcement day. On the announcement day, the bid-ask spread ratio is 1.34, which is 

larger than 1 and significantly different from zero. In all short-run event windows, all effective 

spreads ratios are larger than 1 and most of them are highly significant. However, earnings 

announcements result in an increase in spread that diminishes over 60 trading days after the 

earnings are announced. This is because the average bid-ask spread ratio for the long-term 

period, [0, 60] period is 0.94 and insignificant (t-statistics=-1.26).  
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The increase in illiquidity is also pronounced for the RtoV and RtoTR ratios. From the last four 

columns of Table 3, we observe that both the RtoV and RtoTR ratios show a clear increase over 

the event window. For example, in the [-5, +5] interval the RtoV and RtoTR ratio is 1.27 and 

1.30 respectively. In the [-1, +1] interval, the decrease is more pronounced, 1.57 and 1.49 for 

the RtoV and RtoTR ratios respectively, with both ratios being highly significant. On the event 

day, the ratios are 1.31 for RtoV and 1.33 for RtoTR respectively with high levels of 

significance. There is some evidence of the reversal of the bid-ask spread increase in the 60-

day post-announcement period, but not enough to eliminate the illiquidity accrued during the 

event period. Our results provide clear evidence that earnings announcements decrease 

liquidity.  

[INSERT TABLE 3 HERE] 

5.4 Spread component changes around the earnings announcement period 

In Section 2.2 we predict that the PEAD anomaly of zero-leverage firms is related with the 

information asymmetry. To test this hypothesis, we decompose the bid-ask spread of both zero-

leverage and levered firms using the three-way Huang and Stoll (1997) model. We estimate 

the data 60 trading days before and after the announcement date. For comparison, we also 

obtain the spread decomposition for all FTSE 350 firms in the same event day. For zero-

leverage firms, the estimates of the adverse selection are increasing from 0.296 before to 0.358 

after the earnings announcements. The estimates of the inventory holding cost components are 

0.302 in the pre to 0.299 in the post-announcement period. Panel B presents the results of all 

FTSE 350 firms. There are no changes for all other firms that do not have earnings 

announcements on that day. Since we have established that earnings announcements will lead 

to the increase of spreads, and the order processing costs are fixed, the increase in spreads are 

attributed to changes in the adverse selection component. Given that earnings announcements 
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are associated with high trading volume, the bid-ask spread is widened to protect market 

makers against traders with superior information.  

 

Our results are consistent with Krinsky and Lee (1996) who report that the adverse selection 

cost increases around earnings announcements. However, they detect the decrease of both 

inventory holding costs and order processing costs, whereas in our study this change is 

insignificant. Affleck-Graves et al. (1994) explain that the inventory holding costs may be 

attributed to differences in the characteristics of firms that choose to list on a trading system. 

Our empirical estimates are based on the UK equity market as opposed to the US results 

obtained from Krinsky and Lee (1996), which could explain the difference in our findings.  

[INSERT TABLE 4 HERE] 

5.5 Regression test of PEAD against determinants of zero-leverage firms by liquidity costs  

Following Ng et al. (2008), we obtain the earnings response coefficient regressions to examine 

the effect of the liquidity costs on the PEAD for earnings surprises. Our general regression 

specification is equation (10) in Section 4.4. In our regression model we use two alternative 

definitions of market-adjusted returns. First we use PEAD3 which is a 3-day short window, 

focused on the earning announcement date. Second, we utilize PEAD60 defined as a 60-day 

long event window from the second day to 60 days after the earnings announcement as our 

measure of the drift. The UE, earnings surprise is calculated using equation (1), and other 

variables are the same as we have defined in Section 4.4. To reduce the outliers effect, we rank 

our variables into quintiles within each calendar quarter and rescale the data to range from 0 to 

1. The results are shown in Table 5. 

 

Our primary focus is on each liquidity cost. Overall, in table 5, the PEAD3 models have much 

smaller and insignificant results for most variables. For example, for the spread model the 
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coefficient of UE for the PEAD3 model is much small than the PEAD60 model (0.004 with a 

t-statistics of 1.29 versus 2.128 with a t-statistic of 3.45). This is consistent with the previous 

studies (e.g. Ng et al., 2008), since PEAD3 includes the earnings announcement date, severe 

measurement error problems occur on that event date. Berkman and Truong (2009) document 

that in recent years (after 2000), more than 40% of earnings announcements are made after the 

closing of trading. It leads to the stock price, trading volume and volatility being biased on the 

event day (day 0). The largest changes of price and trading volume in reaction to earnings are 

observed on the first day subsequent to the earnings announcement date. The PEAD60, which 

are calculated from the second day post the earnings announcement period avoid this problem. 

Especially, for firms with a poorer information environment and higher transaction costs such 

as zero-leverage firms, the noise in the earnings expectation model is more transparent. 

Moreover, the coefficient on the bid-ask spread is -0.056 for the regression model of PEAD3 

and -2.130 for the regression model of PEAD60. Also, only the PEAD60 model reports 

significant bid-ask coefficients at the 1% level. The bias in the PEAD3 model causes some 

peculiar predictions on liquidity costs. For example, the coefficient of UE*RtoV is 0.011 and 

UE*RtoTR is 0.009, with both insignificant. Turning to the PEAD60 model, the last two 

columns of Table 5 shows that all the results of liquidity costs variables are consistent with our 

predications that higher liquidity costs are associated with lower earnings response after the 

announcement. The results suggest that the liquidity costs not measured by the bid-ask spread, 

UE*RtoV and UE*RtoTR ratio have a significant effect on the PEAD.  

 

A surprising result from Table 5 is the insignificant and small coefficient for firm size variables 

(for example, in the spread model of panel A, the coefficient is -0.010 for the PEAD3 model 

and -0.003 for the PEAD60 model). The size phenomenon (e.g. the U-shape relation between 

drift and firm size which we indicated in Section 5.2) disappears after we control for other 
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variables. Truong (2010) examines the PEAD anomaly in New Zealand via a group of firms 

which have reasonably large market capitalisation and the size effect is not revealed. Similarly, 

we can explain the insignificant relation between size and drift as our sample firms are 

generally small, leading to the size effect being less significant than previous studies. Like the 

results in Ng et al. (2008), the coefficient of price is insignificant for zero-leverage firms. 

Hence, there is no evidence that stock prices impede activity of PEAD in zero-leverage firms. 

These results could be attributed to our sample of zero-leverage firms which generally have 

lower stock prices than levered firms.  

 

For measuring how the different leverage level effect on the PEAD anomaly to the same firm, 

we subsample the zero-leverage firms which are levered up by seeking the bank loan during 

our sample period. The initial loan announcement of zero-leverage firms is a positive signal 

from the bank and financial market and can help to relieve the information asymmetry 

problems. After the initial loan announcement, the zero-leverage firms start to build up their 

credit history and are monitored by financial institutions. At the same time, they attract more 

attention from the analysts and market agents. Therefore, we choose the quarterly earnings 

announcement for the same sample firms when they are issued the initial loan from the bank.  

We re-examine the regression between PEAD and liquidity costs during the post initial loan 

announcement period for zero-leverage firms, and the results are reported in Panel B of Table 

5. 

 

From Panel B, we can see that the variables of liquidity costs continue to explain the PEAD 

even after the zero-leverage entry into the debt market. There is an important finding to be 

noted from the results. The difference between the coefficients of the PEAD3 and PEAD60 

models are smaller than the pre-initial loan period. This reflects the improvement of the 
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information environment when the zero-leverage firms build the credit relationship with the 

financial institution. 

 

For other variables, Panel B are similar to the findings in Panel A. Trading volumes are 

inversely related with the drift return and the price coefficients remain insignificant. This result 

consistent with Bhushan (1994), supports that the drift is larger for illiquid stocks. One 

interesting point is that the magnitude of the firm size coefficients are significantly enhanced 

after the zero-leverage firms obtain the loan from the bank. This could be because when firms 

borrow funds they are able to use the additional resource to grow, leading to increases in market 

capitalization.  

[INSERT TABLE 5 HERE] 

5.6 Regression test of PEAD against determinants of zero-leverage firms by spread 

decomposition 

In table 6, we re-examine our general regression specification of equation (10), using the spread 

decomposition components as liquidity costs variables. The results of pre-levering up period 

are reported in Panel A whereas the post-levering up period are reported in Panel B. Panel A 

shows that the coefficients on UE*adverse selection are -0.032 and -3.457 for the regressions 

of PEAD3 and PEAD60 respectively. It suggests that after controlling for other firms’ 

characteristics, the adverse selection costs are negatively related with PEAD in both the short 

and long run. Table 6 also reports that there is no relation between drift and inventory holding 

and order processing costs. This implies that information asymmetry is driving the PEAD 

rather than changes in inventory holding and order processing costs. The lack of relation 

between drift and order processing costs supports the fact that PEAD is mainly due to the 

information environment.  
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Similar with table 5, the coefficients of the size variables are insignificant and small in all 

models shown in Panel A, the only exception is the inventory holding model in PEAD3. For 

example, for the adverse selection model, before initial loan announcement, the coefficient is 

-0.013 for the PEAD3 model and -0.007 for the PEAD60 model. Whereas in the post initial 

loan announcement in Panel B, the coefficient of UE*Size is statistically significant with 

coefficients of -0.236 for PEAD3 and -0.203 for PEAD60. This indicates that the size 

phenomenon which disappears in the pre-initial loan announcement period is enhanced during 

the post-initial loan announcement period. The levering up of zero-leverage firms has an 

overall impact on the post earnings stock performance.  

 

Tables 5 and 6 show evidence that drift is negatively related to trading volume. All the 

coefficients associated with trading volume are highly significant, and the PEAD3 models 

produce more powerful tests. For example, in the adverse selection model in panel A of table 

6, the coefficient of volume is -1.613 for the PEAD3 model and -0.804 for the PEAD60 model. 

This shows that on the announcement date, trading volumes are changing dramatically and 

possess a powerful effect on the return.  

[INSERT TABLE 6 HERE] 

5.7 Regression test of PEAD against determinants of levered firms 

As we mentioned before there are no previous studies focusing on the liquidity level and PEAD 

returns around the earnings announcements in the UK market. In order to fill this gap in the 

literature, in Table 7 we compute equation (10) for all levered firms listed on the FTSE350 

index during our sample period. In table 7, we divide our five liquidity cost measurements into 

two panels. The bid-ask spread, RtoV and RtoTR model in Panel A, and the three spread 

components model in Panel B.  
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Similar with the results of zero-leverage firms, the UE results for the 3-day event window are 

less powerful than the 60-day event window in both Panel A and Panel B. This implies that for 

all levered firms, the measurement error problem in the event day still exists as mentioned in 

Berkman and Truong (2009). In the spread model, the coefficients of UE and PEAD are 

estimated as 0.025 for PEAD3 and 1.306 for PEAD60, with t-statistics equals to 1.46 and 3.49 

respectively, with only the PEAD60 model reporting significance at the 1% level. In the RtoV 

model, the coefficient is 0.016 for the three-day window and 1.457 for the 60-day window. 

Once again, only the PEAD60 model displays significant at the 1% level. Comparing with the 

results in Table 5 and 6, we can see that the coefficients of PEAD3 for levered firms are 

significantly larger than the zero-leverage firms. This indicates that for levered firms, the noise 

in the earnings expectation model is less pronounced.  

 

The UE*Spread coefficient in Panel A, is -0.014 with a t-test equal to 1.33 for PEAD3 (not 

significant) and -1.646 with a t-test equal to 3.77 (significant at the 1% level). This suggests 

that the higher liquidity costs are associated with lower earnings response after the 

announcement. The UE*RtoV and UE*RtoTR are also negatively related to PEAD return in 

both the short and long term. Turning to the spread decomposition and drift return, we discover 

that firms inventory holding costs and order processing costs are unrelated with the PEAD 

return, which is similar to the zero-leverage firms. Based on the Huang and Stoll three spread 

decomposition model, the only components which contributed to the return drift around the 

earnings announcement is the adverse selection costs. Comparing the zero-leverage firm results 

in our study, the coefficients of liquidity costs of levered firms are much smaller than the 

coefficients of zero-leverage firms. The gap between PEAD3 and PEAD60 are not as wide as 

zero-leverage firms. This is consistent with our second hypothesis, that the drift anomaly in 

zero-leverage firms post earnings announcement period is greater than the levered firms.  
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The coefficients of firm size are larger and more significant for levered firms. For example, in 

the spread model of Panel A, the coefficients on UE* Size are -0.248 and -0.203 for PEAD3 

and PEAD60 respectively, with both being significant at the 10% level. The coefficient of stock 

price still small and insignificant for levered firms, 0.021 for PEAD3 and 0.020 for PEAD60. 

[INSERT TABLE 7 HERE] 

5.8 Robustness test: PEAD against determinants in different event windows 

To assess the robustness of our liquidity costs and PEAD explanation, we study the effects of 

liquidity costs for alternative event windows in both the short and long-run. We re-estimate our 

regression model for different event windows between 1 day before the event announcement 

until 40 days after the announcement. We define PEAD5 as (-2, +2) event window around the 

earnings announcement to examine if the measurement errors which happened during the event 

day still exist. We also compute PEAD10, PEAD20, PEAD40 as (+1, 10), (+1, 20) and (+1, 

+40) event periods for robustness, starting from 1 day after the event announcement to avoid 

any possible measurement error. The results are reported in Table 8.  

 

From Table 8 we can see that there is a clear evidence that the measurement error in the event 

day is still presents at the (-2, +2) event period. For example, the coefficient of UE and PEAD5 

are 0.016, 0.017 and 0.022 for spread, RtoV, and the RtoTR model respectively. Whereas in the 

next columns the coefficient between UE and PEAD10 increases dramatically, with 0.948, 

0.754 and 0.609 respectively, all of them being significant at the 10% level. From event 

window (+1, +10), the association between the earnings surprise (UE) and PEAD return is 

significant for all return intervals and the estimated returns are increasing in magnitude.  

 

Most of results in table 8 are similar with our previous findings. In Panel B of Table 8, the 

coefficients on UE*adverse selection are -0.917, -1.349, -2.074 and -2.930, for the regressions 
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of PEAD5, PEAD10, PEAD20 and PEAD40 respectively. The increasing coefficient shows 

that the negative relation between information costs and drift return becomes more significant 

in the long run, after controlling for other firms’ characteristics. Table 8 confirms that there is 

no relation between drifts, inventory holding and order processing costs. This implies that 

information asymmetry is driving the PEAD rather than changes in inventory holding and order 

processing costs. 

[INSERT TABLE 8 HERE] 

 

5.9: Robustness test: Regression test of PEAD using different definitions of zero-leverage 

firms.  

We define zero-leverage firms as companies that do not have any long-term or short-term debt 

over our sample period. However, there are some other definitions of zero-leverage firms. For 

example, Streabulaev and Yang (2013) define zero-leverage firms as companies that have zero 

debt in a given year. Devos et al. (2012) define zero-leverage firms as companies with no debt 

in three consecutive years. For robustness, we re-estimate our empirical results using both these 

alternative definitions of zero-leverage firms5. The results are reported in Table 9. 

 

Table 9 indicates that the results are quantitively similar regardless of how zero-leverage firms 

are defined. For both the Strebulaev and Yang (2013) and Devos et al. (2012) group, once again 

the 3-day test in the first two columns produces less powerful tests. For Strebulaev and Yang 

(2013), the coefficient on the bid-ask spread is -0.108 for the PEAD3 model and -1.917 for the 

regression models of PEAD60. Only the PEAD60 model reports significant coefficients at the 

1% level. For Devos et al. (2012), the coefficients are -0.063 and -2.276 respectively. Table 9 

                                                
5 Overall, based on our previous data selection requirement, there are 164 zero-leverage firms according to the 
Strebulaev and Yang definition, and there are 121 sample firms which meet the definition of Devos et al. (2012). 
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confirms the previously documented insignificant relation between size and PEAD. Trading 

volume is highly significant in the 3-day window models, but weaker in the (+1, +60) event 

period. The stock price variables are still not significant in these multiple regressions.  

[INSERT TABLE 9 HERE] 

6. Conclusion 
 
In this study we investigate how liquidity costs are related with PEAD. Using a sample of 93 

zero-leverage firms listed on the FTSE 350 index over the time period of 2000-2015, we 

discover that illiquidity levels are significantly increased around the earnings announcement 

period. The bid-ask spreads are widened, and price impact (illiquidity) ratios (RtoV, and RtoTR) 

all rise in the post earnings announcement period. Once we decompose the bid-ask spread 

components during the earnings announcements, we observe that the adverse selection costs 

are significantly enhanced, whereas the inventory holding and order processing costs are 

unchanged. We conclude that the PEAD anomaly is related with information asymmetry for 

zero-leverage firms. In addition, using regression analysis, we show that firms with higher 

liquidity costs exhibit greater abnormal returns. This suggests that greater PEAD is related with 

higher liquidity costs and vice versa. Our results are robust to alternative event windows and 

definitions of zero-leverage firms. Dividing the data into positive and negative earnings 

surprises for zero leverage firms would be an interesting avenue for further research.  
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Table 1: Descriptive statistics 
Table 1 provides the descriptive statistics for the data sample. The sample consists of 93 zero-leverage firms listed 
on the FTSE 350 during the time period of 2000-2015, and all levered FTSE 350 firms. Market capitalization is 
calculated as the share price multiplied by the number of shares traded. Stock price is the stock i’s daily closing 
price. Trading volume data is taken directly from the database. Effective spread is defined as two times trade price 
minus quote midpoint, the midpoint is ask price minus bid price divided by two. 
 

 ZERO-LEVERAGE FIRM (NO.=93) ALL LEVERED FIRMS 
(NO.=251) 

MARKET 
CAPITALIZATION 
(₤MILLION) 

4070 4524 

STOCK PRICE (₤) 526.0 599.3 

STANDARD 
DEVIATION OF 
RETURN (%) 

1.333 1.295 

TRADING VOLUME 
(MILLION) 

6324 6730 

EFFECTIVE SPREAD 
(%) 

0.473 0.316 
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Table 2: Characteristics of UE deciles 
Panel A of Table 2 presents the firm level characteristics and abnormal returns for each unexpected earnings (UE) 
decile for both zero-leverage and all levered FTSE350 firms. Panels B presents the spread decomposition for each 
UE decile. Firms are assigned into UE decile portfolios based on the distribution of UE in the prior fiscal quarter. 
Firm size is the market value of sample firms at the earnings announcement month. Trading volume is the average 
daily trading volume during the announcement month. AR3 is the 3-day abnormal returns around the earnings 
announcement and AR60 is the 60 days abnormal returns from one day following the earnings announcement. 
Price is the average closing daily price during the announcement month. Spread is the average daily effective 
spread which is calculated as twice the absolute value of the actual execution price minus the mid-point of the 
quoted bid-ask spread immediately before the transaction. The adverse selection (α), inventory costs components 
(β) is estimated by the Huang and Stoll (1997) three-way decomposition model. *** denotes significance at 1%, ** 
denotes significance at 5% and * denotes significance at 10%. 
 
 
Panel A: Firm characteristics and abnormal returns 
 

Decile  Firm size(₤million) Trading volume(million) AR 3(%) AR 60(%) 
 ZL firms L firms ZL firms L firms ZL firms L firms ZL firms L firms 
1 2132.5 2824.0 4322.7 4526.4 -3.58 -2.05 -5.30 -2.98 
t-stat     -22.6*** -18.9*** -29.3*** -21.2*** 
2 2680.1 3236.8 4896.1 4903.7 -2.34 -1.11 -2.37 -1.25 
t-stat     -19.3*** -16.3*** -20.2*** -16.4*** 
3 3499.4 3874.1 5531.4 5908.2 -0.85 -0.61 -0.99 -0.87 
t-stat     -14.8*** -14.2*** -15.6*** -15.0*** 
4 4032.0 4408.4 6636.6 6926.5 -0.56 -0.27 -0.74 -0.59 
t-stat     -31.7*** -12.9** -14.4*** -13.9*** 
5 4845.9 5037.5 6725.8 7530.7 -0.33 -0.15 -0.65 -0.33 
t-stat     -13.2*** -12.3** -14.5*** -13.3*** 
6 4808.6 5142.3 6603.2 7399.1 0.48 0.62 0.82 1.11 
t-stat     13.6*** 14.5*** -15.5*** 16.2*** 
7 4231.3 4899.3 5218.9 6938.9 0.76 1.33 1.59 1.78 
t-stat     14.5*** 16.4*** 17.1*** 15.7*** 
8 3244.1 4407.6 4934.7 5827.6 1.03 1.96 2.43 2.64 
t-stat     15.9*** 17.4*** 19.9*** 21.2*** 
9 2908.9 3988.5 4014.5 5104.8 1.90 2.38 3.84 3.99 
t-stat     16.7*** 18.7*** 23.1*** 24.3*** 
10 2330.3 3271.4 4435.8 4980.4 2.48 2.95 4.09 4.37 
t-stat     20.6*** 21.9*** 26.8*** 27.2*** 

 
 
Panel B: Price, spread and spread decomposition 

Decile  Price Spread Adverse selection Inventory holding 
 ZL firms L firms ZL firms L firms ZL firms L firms ZL firms L firms 
1 358.0 373.4 1.93 1.08 0.435 0.423 0.313 0.317 
t-stat   8.2 5.3 13.6*** 13.6*** 13.1*** 13.3*** 
2 432.5 472.9 1.48 0.96 0.387 0.315 0.314 0.321 
t-stat   6.5 5.2 13.4*** 13.0*** 13.1*** 14.2*** 
3 498.4 523.7 0.65 0.53 0.389 0.298 0.285 0.291 
t-stat   4.3 4.0 13.4*** 12.9*** 13.0*** 11.0*** 
4 563.0 584.6 0.34 0.29 0.314 0.249 0.280 0.263 
t-stat   3.0 2.8 13.1*** 12.7*** 12.9*** 10.9*** 
5 659.5 692.7 0.23 0.20 0.211 0.204 0.249 0.234 
t-stat   2.6 2.1 12.3*** 12.3*** 12.8*** 10.7*** 
6 628.4 690.8 0.22 0.19 0.204 0.200 0.258 0.225 
t-stat   2.4 1.7 12.1*** 12.3*** 12.8*** 9.4*** 
7 574.8 615.3 0.48 0.35 0.355 0.245 0.266 0.239 
t-stat   3.5 3.2 13.1*** 12.7*** 12.9*** 10.8*** 
8 532.5 572.9 0.76 0.68 0.374 0.294 0.298 0.301 
t-stat   4.9 4.7 13.4*** 12.8*** 13.0*** 12.2*** 
9 439.9 480.4 1.27 1.03 0.358 0.307 0.307 0.304 
t-stat   5.5 5.0 13.3*** 12.9*** 13.0*** 12.7*** 
10 398.6 431.1 1.84 1.46 0.418 0.325 0.316 0.309 
t-stat   7.9 6.4 13.5*** 13.1*** 13.1*** 13.3*** 
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Table 3 Liquidity ratio changes around the earnings announcement period 
 
Table 3 provides the robustness test for liquidity between the pre and post earnings announcement period. The 
sample consists of 93 zero-leverage firms listed on the FTSE 350 during the time period of 2000-2015.Illiquidity 
is measured by the Spread, RtoV and RtoTR ratio. Bid-ask spread is calculated as twice the absolute value of the 
actual execution price minus the mid-point of the quoted bid-ask spread immediately before the transaction. RtoV 
ratio is defined as the average daily absolute stock return to its trading volume. RtoTR ratio is defined as the 
average daily absolute stock return to its turnover. The null hypothesis is that the mean of the reported ratio is 
equal to unity and is tested using a standard t-test. ***   denotes significance at the 1%, ** denotes significance at 
the 5% and * denotes significance at the 10%. 
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Event day Spread T-test RtoV T-test RtoTR T-test 
0 1.34 4.19*** 1.31 2.99** 1.33 3.08** 
(-1,+1) 1.65 4.28*** 1.57 3.28*** 1.49 2.87** 
(-2 ,+2) 1.17 2.74** 1.33 2.25** 1.58 3.14** 
(-5,+5) 1.36 2.33* 1.27 2.04* 1.30 2.61** 
(-10,10) 1.45 2.89** 1.34 2.48** 1.06 1.94* 
(0,+60) 0.94 -1.26 0.96 -1.84* 1.05 -1.84* 

 

 

Table 4. Spread components for zero-leverage firms and levered FTSE 350 firms using the three-
way Huang and Stoll model 
 
Table 4 reports a comparison of the bid-ask spread components of zero-leverage firms before and after the 
earnings announcement. The sample consists of 93 zero-leverage firms listed on the FTSE 350 during the time 
period of 2000-2015.The Table also reports the bid-ask spread components for all levered FTSE 350 firms during 
the same event period. The adverse selection (α) and inventory costs components (β) is estimated by the Huang 
and Stoll (1997) three-way decomposition model. We estimate the data 60 trading days before and after the 
announcement date. Two tailed tests of significance are reported as follows, *** denotes significance at 1%, ** 
denotes significance at 5% and * denotes significance at 10%. 
 

Zero-leverage firms 
 Before  T-stat After T-stat 
αi (%) 0.296 18.11*** 0.358 11.26*** 
βi (%) 0.302 18.76*** 0.299 22.66*** 
 
All levered firms  
 Before  T-stat After T-stat 
αL (%) 0.251 16.42*** 0.249 15.44*** 
βL (%) 0.314 14.14*** 0.317 13.89*** 
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Table 5: Regression of PEAD and liquidity costs (Spread, RtoV, and RtoTR) for zero-leverage 
firms 
Table 5 represents the results of earnings response coefficient regressions to examine PEAD for earnings surprises 
of zero-leverage firms around the earnings announcement date, using the following pooled model.  
PEADi,t=β0+β1UEi,t+β2Illiquidityi,t +β3Voli,t+β4Sizei,t+β5StdDevi,t+β6Pricei,t+εt.      
 
PEADi,t represents either PEAD3 or PEAD60, for stock i in time period t. Independent variables include the UE, 
which is the earnings surprise measured using earnings expectations from a seasonal random walk model. 
Illiquidityi,t is the illiquidity measure Spread, RtoV or RtoTR. Voli,t, is the daily trading volume of stock i at time 
t, Sizei,t captures the market capitalization of firm i at time t. StdDevi,t represents daily return volatility at time 
period t. Pricei,t, is stock i’s daily closing price. Two tailed tests of significance are reported as follows, *** denotes 
significance at 1%, ** denotes significance at 5% and *  denotes significance at 10% 
 

Panel A: Zero-leverage firms before initial loan announcement 
Spread PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  2.455  7.24***  3.698  6.68*** 
UE  0.004  1.29  2.128  3.45*** 
UE*Spread -0.056 -1.98* -2.130 -3.31*** 
UE*Vol. -1.234 -4.35*** -0.717 -2.33** 
UE*Size -0.010 -1.33 -0.003 -1.05 
UE*StdDev -0.063 -1.98* -0.145 -2.84** 
UE*Price  0.046  1.23  0.015  0.97 
RtoV PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  1.088  6.35***  1.900  8.88*** 
UE  0.006  2.07*  1.933  3.13** 
UE*RtoV  0.011  1.24 -1.969 -2.58** 
UE*Vol. -1.105 -1.73* -0.860 -1.25 
UE*Size -0.009 -0.98 -0.004 -0.24 
UE*StdDev -0.054 -1.67* -0.201 -3.05** 
UE*Price  0.035  1.33  0.026  0.98 
RtoTR PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  0.946  4.13***  1.985  5.33*** 
UE  0.003  1.84*  2.125  3.99*** 
UE*RtoTR  0.009  1.11 -2.018 -5.10*** 
UE*Vol. -1.458 -4.23*** -0.632 -2.85** 
UE*Size -0.013 -1.08 -0.001 -0.76 
UE*StdDev -0.073 -2.16* -0.186 -2.99** 
UE*Price  0.044  1.52*  0.019  1.33 

 
Panel B: Zero-leverage firms after initial loan announcement 
Spread PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  1.988  4.67***  3.987  9.25*** 
UE  0.401  1.33  2.045  3.58*** 
UE*Spread  0.231  1.24 -1.860 -3.07** 
UE*Vol. -1.633 -5.13*** -0.685 -2.99** 
UE*Size -0.191 -1.98* -0.143 -1.70* 
UE*StdDev -0.080 -1.69* -0.094 -2.58** 
UE*Price  0.024  1.51*  0.014  1.43 
RtoV PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  2.813  5.64***  3.025  6.69*** 
UE  0.502  1.26  2.148  3.03** 
UE*RtoV  0.131  1.00 -1.843 -2.88** 
UE*Vol. -1.135 -2.99** -0.929 -2.02* 
UE*Size -0.129 -1.93* -0.126 -1.89* 
UE*StdDev -0.014 -1.33 -0.087 -2.31** 
UE*Price  0.025  1.76*  0.013  1.08 
RtoTR PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  2.094  4.38***  2.855  5.13*** 
UE  0.226  1.37  1.994  3.41*** 
UE*RtoTR -0.015 -1.98* -1.131 -3.02** 
UE*Vol. -1.740 -3.56*** -0.904 -2.11* 
UE*Size -0.200 -2.67** -0.124 -1.88* 
UE*StdDev -0.015 -1.98* -0.047 -2.53** 
UE*Price  0.019  1.03  0.013   0.68 
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Table 6: Regression of PEAD and liquidity costs (Spread decomposition) for zero-leverage firms 
 
Table 6 represents the results of earning response coefficient regressions to examine the PEAD to earnings surprise of zero-
leverage firms around the earnings announcement day.  
PEADi,t=β0+β1UEi,t+β2Illiquidityi,t +β3Voli,t+β4Sizei,t+β5StdDevi,t+β6Pricei,t+εt.       
 
Regression variables are defined as: PEADi,t represents either PEAD3 or PEAD60, for stock i at time period t. Independent 
variables include the UE, is the earnings surprises measured using earnings expectation from a seasonal random walk model. 
Illiquidityi,t is the three spread components of zero-leverage firms, adverse selection costs (α), inventory holding costs (β),or 
order processing costs (1-(α+β)). Voli,t, is the daily trading volume of the stock i at time t, Sizei,t captures the market 
capitalization of the firm i at time t. StdDevi,t represents daily return volatility at time period t. Pricei,t, is the stock i’s daily 
closing price. Two tailed tests of significance are reported as follows, *** significance at 1%, ** significance at 5% and * 
significance at 10% 
 

Panel A: Zero-leverage firms before initial loan announcement 
Adverse Selection  PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  2.044  4.38***  4.025  5.99*** 
UE  0.015 1.94*  3.449  3.93*** 
UE*α -0.032 -2.04* -3.457 -3.85*** 
UE*Vol. -1.613 -4.28*** -0.804 -2.57** 
UE*Size -0.013 -1.26 -0.007 -1.04 
UE*StdDev -0.017 -2.08* -0.103 -3.48*** 
UE*Price  0.013  1.37  0.007  0.73 
Inventory Holding PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  2.810  5.22***  3.074  7.33*** 
UE  0.023  0.95  2.358  3.21** 
UE*β -0.014 -1.04 -0.215 -1.26 
UE*Vol. -1.035 -2.28* -0.637 -2.00* 
UE*Size -0.010 -1.77* -0.005 -1.33 
UE*StdDev -0.009 -1.03 -0.094 -1.87* 
UE*Price  0.020  1.99*  0.009  0.88 
Order Processing PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  3.005  7.83***  2.036  6.45*** 
UE  0.011  1.27  2.014  2.69** 
UE*(1-α-β) -0.000 -0.76 -0.312 -1.28 
UE*Vol. -1.238 -3.33*** -0.737 -2.39** 
UE*Size -0.012 -0.91 -0.009 -0.86 
UE*StdDev -0.034 -1.98* -0.125 -2.44** 
UE*Price  0.017  1.43  0.003  0.69 

 
Panel B: Zero-leverage firms after initial loan announcement 
Adverse selection PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  2.866  4.79***  2.064  5.28*** 
UE  0.214  1.98*  2.339  3.15** 
UE*α -0.338 -2.01* -2.069 -3.18** 
UE*Vol. -1.269 -3.96*** -0.938 -1.99* 
UE*Size -0.236 -2.58** -0.203 -2.36** 
UE*StdDev -0.013 -1.77* -0.056 -2.04* 
UE*Price  0.016  1.39  0.008  1.03 
Inventory cost PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  3.001  4.74***  3.009  7.28*** 
UE  0.302  1.66*  1.950  3.33*** 
UE*β -0.109 -0.94 -0.936 -1.25 
UE*Vol. -1.003 -3.18** -0.543 -1.91* 
UE*Size -0.191 -2.25** -0.134 -2.18* 
UE*StdDev -0.013 -1.77* -0.057 -2.04* 
UE*Price  0.008  1.48*  0.007  0.96 
Order processing PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  3.610  4.19***  2.881  6.51*** 
UE  0.231  2.07*  2.008  3.91*** 
UE*(1-α-β) -0.024 -1.30 -0.168 -1.13 
UE*Vol. -1.654 -3.03** -0.726 -2.40** 
UE*Size -0.203 -1.91* -0.114 -1.64* 
UE*StdDev -0.009 -1.03 -0.029 -1.67* 
UE*Price  0.014  1.49*  0.003  0.93 
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Table 7: Regression of PEAD and liquidity costs for all levered firms 
Table 7 represents the results of earnings response coefficient regressions to examine PEAD for earnings surprises for all 
levered FTSE350 firms around the earnings announcement date, using the following pooled model.  
PEADi,t=β0+β1UEi,t+β2Illiquidityi,t +β3Voli,t+β4Sizei,t+β5StdDevi,t+β6Pricei,t+εt.      
 
PEADi,t represents either PEAD3 or PEAD60, for stock i in time period t. Independent variables include the UE, which is the 
earnings surprise measured using earnings expectations from a seasonal random walk model. Illiquidityi,t is the illiquidity 
measure Spread, RtoV or RtoTR. Voli,t, is the daily trading volume of stock i at time t, Sizei,t captures the market capitalization 
of firm i at time t. StdDevi,t represents daily return volatility at time period t. Pricei,t, is stock i’s daily closing price. Two tailed 
tests of significance are reported as follows, *** denotes significance at 1%, ** denotes significance at 5% and * denotes 
significance at 10% 

Panel A: Spread, RtoV, RtoTR 
Spread PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  2.341   5.26***  4.448   7.25*** 
UE  0.025   1.46  1.306   3.49*** 
UE*Spread  -0.014  -1.33  -1.646  -3.77*** 
UE*Vol.  -1.313  -3.38***  -0.721  -2.83** 
UE*Size  -0.248  -2.14*  -0.203  -1.76* 
UE*StdDev  -0.031  -1.66*  -0.065  -1.35 
UE*Price  0.021   1.42  0.020   1.13 
RtoV PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  2.936  5.20***  3.458  7.09*** 
UE  0.016  1.01  1.457   4.01*** 
UE*RtoV  -0.024  -1.26  -1.104  -3.64*** 
UE*Vol.  -1.174  -3.45***  -0.832  -2.99** 
UE*Size  -0.136  -1.74*  -0.124  -1.63* 
UE*StdDev  -0.024  -1.25  -0.043  -1.07 
UE*Price  0.019  1.05  0.012    0.72 
RtoTR PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C   1.590   3.24**   2.308   4.99*** 
UE   0.020   1.32   1.263   3.77*** 
UE*RtoTR  -0.033  -1.41  -1.438  -3.92*** 
UE*Vol.  -1.023  -3.08**  -0.719  -2.54** 
UE*Size  -0.200  -1.90*  -0.132  -1.81* 
UE*StdDev  -0.017  -1.23  -0.037  -1.22 
UE*Price   0.020   1.33   0.013   1.14 

 
 

Panel B: Spread Decomposition 
Adverse selection PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C 3.029 7.18*** 3.215 7.44*** 
UE 0.106 2.19** 1.587 3.85*** 
UE*α -0.294 -1.87* -1.708 -3.91*** 
UE*Vol. -0.936 -3.31*** -0.719 -2.38** 
UE*Size -0.318 -2.00* -0.206 -1.69* 
UE*StdDev -0.010 -1.24 -0.023 -1.54* 
UE*Price 0.014 1.96* 0.009 1.48* 
Inventory holding PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  3.097  7.45*** 4.888  9.06*** 
UE  0.106  1.53* 1.343  3.12** 
UE*β -0.089 -1.24 -0.415 -2.33** 
UE*Vol. -1.004 -3.23** -0.776 -2.82** 
UE*Size -0.271 -1.97* -0.199 -1.61* 
UE*StdDev -0.007 -0.88 -0.018 -1.28 
UE*Price  0.004  0.79 0.000 0.46 
Order Processing PEAD 3 PEAD 60 
 Coef. T-stat Coef. T-stat 
C  4.133  8.64*** 4.019  8.00*** 
UE  0.201  2.02* 1.696  3.96*** 
UE*(1-α-β) -0.017 -0.93 -0.124 -1.53* 
UE*Vol. -1.007 -3.44*** -0.846 -2.91** 
UE*Size -0.204 -2.13* -0.188 -1.76* 
UE*StdDev -0.011 -0.45 -0.023 -1.20 
UE*Price  0.019  1.33 0.005  1.04 
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Table 8: Robustness test: Regression of PEAD and liquidity costs using different event windows 
Table 8 represents the results of earnings response coefficient regressions to examine the PEAD to earnings surprise of zero-
leverage firms around the different short-and long-run event window earnings announcement day.  
PEADi,t=β0+β1UEi,t+β2Illiquidityi,t +β3Voli,t+β4Sizei,t+β5StdDevi,t+β6Pricei,t+εt.      
 
Regression variables are defined as: PEADi,t represents either PEAD5,PEAD10, PEAD20 or PEAD40, for stock i at time period 
t. Independent variables include the UE, is the earnings surprises measured using earnings expectation from a seasonal random 
walk model. Illiquidityi,t is the illiquidity measure Spread, RtoV, or RtoTR. Voli,t, is the daily trading volume of stock i at time 
t, Sizei,t captures the market capitalization of firm i at time t. StdDevi,t represents daily return volatility at time period t. Pricei,t, 
is the stock i’s daily closing price. Two tailed tests of significance are reported as follows, *** significance at 1%, ** significance 
at 5% and * significance at 10% 

Panel A: Spread, RtoV and RtoTR 
 PEAD 5 PEAD 10 PEAD 20 PEAD40 
 Coef. T-stat Coef. T-stat Coef. T-stat Coef. T-stat 
Spread 
C 2.789  5.03*** 2.846 5.02*** 2.669 4.88*** 2.933 5.47*** 
UE 0.016  1.20 0.948 3.46*** 1.406 3.50*** 1.842 3.85*** 
UE*Spread -0.268 -1.94* -0.836 -3.05** -1.449 -3.58*** -2.038 -4.31*** 
UE*Vol. -0.912 -3.26** -0.913 -3.27** -0.766 -2.88** -0.729 -2.73** 
UE*Size -0.009 -0.79 -0.007 -0.84 -0.004 -0.83 -0.000 -0.54 
UE*StdDev -0.070 -1.87* -0.106 -1.41 -0.129 -1.78* -0.133 -2.09* 
UE*Price 0.034 1.28 0.028 1.44 0.018 1.29 0.016 1.33 
RtoV 
C 1.001  5.24*** 1.074  5.62*** 1.548 4.06*** 2.119 3.87*** 
UE 0.017  1.36 0.754  2.43** 0.863 2.97** 1.506 3.71*** 
UE*RtoV -0.004 -0.76 -0.858 -2.95** -1.369 -3.48*** -1.871 -3.97*** 
UE*Vol. -1.120 -3.28** -1.026 -3.08** -0.843 -2.91** -0.895 -3.24** 
UE*Size -0.012 -1.23 -0.009 -0.80 -0.006 -1.21 -0.003 -1.33 
UE*StdDev -0.059 -1.88* -0.085 -1.94* -0.077 -1.95* -0.111 -2.68** 
UE*Price 0.042 1.64* 0.036  1.59* 0.024 1.53* 0.019 1.42* 
RtoTR 
C 1.207  5.87***  1.339 6.01*** 1.548  6.25*** 1.666 6.87*** 
UE 0.022  1.30  0.609 2.73** 1.006  2.97** 1.843 -3.93*** 
UE*RtoTR -0.013 -1.24 -0.226 -2.36** -1.117 -3.23** -1.785 -3.88*** 
UE*Vol. -1.105 -3.49*** -0.919 -3.31*** -0.812 -2.84** -0.739 -2.48** 
UE*Size -0.011 -1.16 -0.007 -0.79 -0.006 -0.78 -0.001 -0.71 
UE*StdDev -0.084 -2.45** -0.113 -1.88* -0.177 -1.76* -0.142 -1.65* 
UE*Price 0.047  1.69* 0.034 1.13 0.026  1.41 0.020 1.28 
Panel B: Spread decomposition 
 PEAD 5 PEAD 10 PEAD 20 PEAD40 
 Coef. T-stat Coef. T-stat Coef. T-stat Coef. T-stat 
Adverse selection 
C 2.346  7.28*** 2.057 7.99*** 2.009 7.03*** 2.044  5.97*** 
UE 0.304  2.69** 1.258 3.29** 1.499 3.56*** 2.273  4.13*** 
UE*α -0.917 -3.04** -1.349 -3.46*** -2.074 -4.48*** -2.930 -4.24*** 
UE*Vol. -1.118 -3.53*** -0.937 -3.01** -0.814 -2.94** -0.832 -2.92** 
UE*Size -0.011 -1.25 -0.012 -1.04 -0.009 -0.88 -0.007 -1.06 
UE*StdDev -0.072 -1.96* -0.098 -2.38** -0.087 -1.87* -0.100 -2.05* 
UE*Price 0.010  1.23 0.006 0.86 0.006 0.73 0.004  0.90 
Inventory costs 
C 2.877  7.46***  3.245  9.13*** 2.698  6.99*** 2.996 7.48*** 
UE 0.105  2.73**  0.990  2.89** 1.874  3.83*** 1.932  3.92*** 
UE*β -0.016 -1.45 -0.013 -1.76* -0.107 -1.69* -0.204 -1.63* 
UE*Vol. -0.835 -2.41** -0.726 -2.93** -0.719 -2.57** -0.700 -2.54** 
UE*Size -0.011 -1.32 -0.008 -1.04 -0.007 -1.00 -0.006 -1.06 
UE*StdDev -0.032 -1.68* -0.068 -2.16* -0.077 -2.14* -0.086 -2.49** 
UE*Price 0.017 -1.53*  0.010 -1.69* 0.008 -1.28 0.010 -1.33 
Order flow processing 
C 3.044  9.28*** 3.105  10.04***  2.903  7.28*** 2.784 7.66*** 
UE 0.073  2.24** 0.642  2.23**  1.135  3.25*** 1.808 3.91*** 
UE*(1-α-β) -0.013 -1.45* -0.026 -1.33 -0.102 -1.30 -0.241 -1.58* 
UE*Vol. -1.141 -3.20** -0.824 -2.97** -0.893 -2.84** -0.766 -2.73** 
UE*Size -0.010 -1.24 -0.011 -1.01 -0.007 -1.13 -0.010 -1.05 
UE*StdDev -0.096 -2.58** -0.112 -1.86* -0.103 -1.44 -0.129 -1.57* 
UE*Price 0.015 -1.66* 0.010 -0.94  0.008 -1.03 0.006 -0.85 
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Table 9: Robustness test: Regression of PEAD and liquidity costs for different zero-leverage 
firm definitions 
Table 9 represents the results of earnings response coefficient regressions to examine the PEAD to earnings surprise of zero-
leverage firms around the earnings announcement day. Zero-leverage is defined as a firm with zero debt in one given year 
(Strebulaev and Yang (2013)). Alternatively, zero leverage is defined as a firm that does not have any debt for three consecutive 
years (Devos et al (2010)).   
PEADi,t=β0+β1UEi,t+β2Illiquidityi,t +β3Voli,t+β4Sizei,t+β5StdDevi,t+β6Pricei,t+εt.      
 
Regression variables are defined as: PEADi,t represents either PEAD3, or PEAD60, for stock i at time period t. Independent 
variables include the UE, is the earnings surprises measured using earnings expectation from a seasonal random walk model. 
Illiquidityi,t is the illiquidity measure Spread, RtoV, or RtoTR. Voli,t, is the daily trading volume of stock i at time t, Sizei,t 
captures the market capitalization of firm i at time t. StdDevi,t represents daily return volatility at time period t. Pricei,t, is the 
stock i’s daily closing price. Two tailed tests of significance are reported as follows, *** significance at 1%, ** significance at 
5% and * significance at 10% 

Panel A: Spread, RtoV and RtoTR 
 S&Y Devos et al. 
 PEAD 3 PEAD 60 PEAD3 PEAD60 
 Coef. T-stat Coef. T-stat Coef. T-stat Coef. T-stat 
Spread 
C 2.703 5.44*** 3.891 7.25*** 2.045  4.38***  2.874  5.06*** 
UE 0.016 1.23 1.754 3.89*** 0.017  1.23  2.345  4.88*** 
UE*Spread -0.108 -1.86* -1.917 -4.00*** -0.063 -1.65* -2.276 -4.52*** 
UE*Vol. -1.224 -3.64*** -0.783 -2.53** -1.300 -3.47*** -0.628 -2.44** 
UE*Size -0.039 -1.48 -0.027 -1.44 -0.019 -1.28 -0.008 -0.87 
UE*StdDev -0.074 -1.65* -0.138 -1.99* -0.065 -1.70* -0.139 -2.00* 
UE*Price 0.014 1.16 0.007 1.18 0.028  1.53*  0.015  0.94 
RtoV 
C 2.045 4.91***  2.670  5.29*** 1.543 3.80*** 1.669 4.22*** 
UE 0.025 1.73*  1.747  4.05*** 0.019 -1.43 1.827 3.98*** 
UE*RtoV 0.024 1.44 -1.988 -4.52*** 0.017 -1.36 -2.045 -4.18*** 
UE*Vol. -1.103 -3.56*** -0.812 -2.98** -1.230 -3.14** -0.774 -2.97** 
UE*Size -0.017 -1.27 -0.010 -1.29 -0.020 -1.49 -0.013 -1.08 
UE*StdDev -0.032 -1.86* -0.116 -2.03* -0.045 -1.86* -0.101 -2.37** 
UE*Price 0.009 0.98 0.007  1.02 0.021 1.54* 0.014 1.13 
RtoTR 
C 1.232  4.10*** 2.039 5.17***  1.094  3.81*** 1.931 4.09*** 
UE  0.019  1.84* 1.233 3.59***  0.008  1.02 1.946 3.91*** 
UE*RtoTR -0.003 -1.02 -1.745 -3.88***  0.014  1.28 -1.129 -3.26*** 
UE*Vol. -1.023 -3.56*** -0.713 -2.87** -1.548 -3.69*** -0.769 -2.99** 
UE*Size -0.025 -1.97* -0.017 -1.34 -0.026 -1.48* -0.011 -1.37 
UE*StdDev -0.047 -2.02* -0.183 -1.81* -0.094 -1.91* -0.131 -1.83* 
UE*Price 0.018 1.65* 0.005 1.04 0.013 1.20 0.008 1.04 
Panel B: Spread decomposition     
 PEAD 3 PEAD 60 PEAD 3 PEAD60 
 Coef. T-stat Coef. T-stat Coef. T-stat Coef. T-stat 
Adverse selection 
C 2.517 5.23*** 3.675 6.99*** 1.999 4.38*** 3.060 6.20*** 
UE 0.037 1.64* 2.013 -4.26*** 0.032 1.44 3.197 4.03*** 
UE*α -0.080 -2.06* -2.118 -4.65*** -0.044 -1.87* -3.129 -3.94*** 
UE*Vol. -1.734 -3.88*** -0.992 -3.09** -1.419 -3.25** -0.724 -2.81** 
UE*Size -0.039 -1.87* -0.017 -1.34 -0.016 -1.41 -0.011 -1.04 
UE*StdDev -0.011 -0.81 -0.177 -2.25** -0.019 -1.53* -0.163 -2.06* 
UE*Price 0.018 1.25 0.009 1.08 0.012 1.28 0.020 1.17 
Inventory costs 
C 2.973 5.69*** 3.214 6.27*** 1.699 4.16*** 3.250 6.95*** 
UE 0.034 1.87* 2.179 4.36*** 0.026 1.52* 2.290 4.43*** 
UE*β -0.033 -2.33** -0.148 -1.64* -0.050 -1.80* -0.329 -2.09* 
UE*Vol. -1.114 -3.35*** -0.638 -2.48** -1.176 -3.23** -0.624 -2.47** 
UE*Size -0.032 -1.64* -0.009 -1.23 -0.015 -1.13 -0.006 -0.89 
UE*StdDev -0.016 -1.14 -0.087 -1.30 -0.023 -1.40 -0.119 1.97* 
UE*Price 0.019 -1.35 0.011 1.16 0.014 1.08 0.006 1.00 
Order flow processing 
C 4.248 8.26*** 3.055 6.27*** 2.936 5.44*** 2.588 5.17*** 
UE 0.026 1.49 1.938 3.82*** 0.014 1.36 1.928 3.97*** 
UE*(1-α-β) -0.009 -1.04 -0.374 -2.15* -0.004 -0.93 -0.237 -2.06* 
UE*Vol. -1.217 -3.67*** -0.729 -2.92** -1.029 -3.58*** -0.773 -3.01** 
UE*Size -0.014 -1.21 -0.008 -1.03 -0.023 -1.89* -0.014 -1.06 
UE*StdDev -0.024 -1.39 -0.105 -1.71* -0.011 -1.32 -0.169 -2.08* 
UE*Price 0.016 1.28 0.010 1.45* 0.012 1.33 0.007 0.61 

 
 


