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1 Introduction 

According to Amihud and Mendelson (1986), illiquid assets yield higher expected returns 

to investors’ net of transaction costs, a relationship that other authors have also confirmed 

(Eleswarapu 1997, Chalmers and Kadlec 1998, Hasbrouck 2009). However, while most 

studies formerly agreed that illiquidity is priced in expected stock returns, the idea has 

been challenged in more recent research. The main criticism stems from the fact that the 

previous results are not robust across different time periods and countries, and can only 

be found during the in-sample periods (Drienko, Smith, and Reibnitz 2019, Harris and 

Amato 2019, Ben-Rephael, Kadan, and Wohl 2015). Others criticize the finding that 

micro-caps largely drive the liquidity effectsF

1. For example, Hou, Xue, and Zhang (2020) 

show that within portfolios, less weight from micro-caps leads to insignificant liquidity 

measures.1F

2
      

Controlling for the former criticisms and further aspects, we examine whether the 

relationship between illiquidity and excess returns in the German stock market varies over 

time. Thereby we do not simply fix the time periods exogenously and examine the 

relationship but rather identify them endogenously by applying Bai and Perron’s (2003) 

multiple structural break point test. We additionally consider in our examination that 

investors base their expectation formation on different time periods in the past and 

therefore integrate Amihud’s (2002) illiquidity measure (ILLIQ) with different rolling 

averages and time lags. This study has practical implications for investors and market 

participants as we find that the relation varies over time and that illiquidity’s impact is 

only lost in periods of financial turmoil. Hence, when periods of financial turmoil are 

excluded, illiquidity still plays a significant role and investors taking structural breaks as 

a trading signal generate higher returns than investors solely buying and holding their 

portfolio. Our findings are robust to different variations of ILLIQ, including a control for 
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Fama-French factors. We additionally quantify the magnitude of illiquidity’s impact in 

non-crisis and crisis phases and examine how accurate our model works to ex-ante 

estimate returns. 

The remainder of this paper is organized as follows. Section 2 provides a literature 

review of liquidity measures and their relationship with stock market returns. Section 3 

presents the data, Section 4 offers our results for the entire sample period, and Section 5 

investigates whether the relationship between excess returns and illiquidity varies over 

time. Section 6 conducts different robustness analyses with respect to the modified ILLIQ 

measures and whether our results hold after controlling for Fama and French (2015) 

factors. Additionally, this section analyses whether a flight-to-liquidity effect occurs, 

quantifies illiquidity’s impact on returns and examines the estimation accuracy of ex-ante 

return. Finally, Section 7 presents our main conclusions. 

2 Literature Review 

2.1 Nature of illiquidity measures and proxies 

Liquidity is present in many different financial and economic contexts, and depends on 

several factors as well as the asset’s features, such as outstanding amount, issue status, 

economic activity cycle, interest rate volatility, or investor risk aversion. Therefore, 

liquidity is an elusive concept that is subjective in nature and difficult to measure (Díaz 

and Escribano 2020). Although a wide range of definitions and measures exist, none 

capture all of its aspects (Amihud, Mendelson, and Pedersen 2005). In this regard, Lybek 

and Sarr (2002), and Bervas (2006) specify five dimensions, namely tightness, 

immediacy, depth, breadth, and resiliency.2F

3  As all these dimensions are different in 

nature, with some being interrelated,, the existing literature has developed and 

implemented different measures to assess them, some of which can simultaneously 
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capture multiple dimensions. 4  For example, while bid-ask spread and trade volume 

measure only tightness or depth, the auto-covariance in price changes covers resilience 

and tightness (Bao, Pan, and Wang 2011), and the Amihud (2002) measure assesses 

depth, immediacy, and tightness. 

Díaz and Escribano (2020) highlight that all liquidity measures can be 

differentiated into direct and indirect measures, latter also called proxies, and the 

difference between them basically results from the frequency and type of employed data. 

Direct measures are based on high-frequency, trade, and/or quote data, and are usually 

accurately computed, further processed, and difficult to obtain. On the other hand, proxies 

are based on low-frequency data (e.g., daily or monthly), are usually less sophisticated 

and complex to compute, and have higher availability and accessibility. The latter factor 

is a major reason why the bulk of the literature employs liquidity proxies (Fong, Holden, 

and Trzcinka 2017). 

The Amihud (2002) ILLIQ is one of the most widely used proxies for analysis in 

the stock and fixed-income marketsF

5. It is defined, for each security, as a ratio of the daily 

absolute stock return to its dollar-traded volume on that day and averaged over a period, 

showing the price change required to move a unit of dollar trading volume. Then, a 

market’s illiquidity can be computed using the average across all stocks. According to 

Fong, Holden, and Trzcinka (2017), ILLIQ is the best cost-per-dollar-volume proxy on a 

daily and monthly basis, when compared to high-frequency liquidity benchmarks. 

Similarly, after examining the dependencies between monthly liquidity, spreads, and 

volatility in the German and Polish stock markets, from 2001 to 2016, Bedowska-Sojka 

(2019) confirms the strong interaction between ILLIQ and high-low spreads within the 

whole sample. Thus, due to ILLIQ’s prevalence, explanatory power, and availability, we 

use it as the illiquidity proxy in this study. 

Electronic copy available at: https://ssrn.com/abstract=3829227



5 

 

2.2 Illiquidity and its impact on asset pricing 

According to Bank, Larch, and Peter (2012), the empirical findings related to illiquidity’s 

influence on stock returns seem rather mixed, especially when studies employ the bid-ask 

spread as an illiquidity measure. They argue that the results seem to be more consistent 

when illiquidity measures, other than the bid-ask spread, are employed, and that although 

studies generally indicate that illiquidity impacts expected returns, some still fail to 

confirm this relationship. Highlighting this association, Amihud (2002) analyses the 

expected market illiquidity’s time-series effects on expected excess stock returns in the 

U.S. stock market from 1964 to 1996. The results reveal that expected market illiquidity 

has a positive and significant effect on expected excess stock returns, while unexpected 

market illiquidity has a negative and significant effect on contemporaneous excess stock 

returns. Furthermore, he demonstrates that these effects are more pronounced for small 

stocks, showing a substitution from less liquid to more liquid, in times of constrained 

market trading, which he termed “flight to liquidity.” After replicating Amihud‘s (2002) 

paper Harris and Amato (2019), as well as Drienko, Smith, and Reibnitz (2019) find 

essentially the same results, but their application on more recent data shows a much 

weaker relationship between liquidity and asset pricing. Both show that only unexpected 

illiquidity is significant, with expected illiquidity losing its significance, and that the 

flight-to-liquidity effect cannot be observed. They attribute this loss of significance to a 

decline in investors’ sensitivity to illiquidity risks over the last few years, with Drienko, 

Smith, and Reibnitz (2019) arguing that the last two decades were a period during which 

technological innovations and decimalization have markedly reduced transaction costs 

and increased stock liquidity. 

Unfortunately, the majority of studies on the liquidity of financial markets focus 

on the U.S., with only a few comparable works tackling the German stock market. For 
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example, approximating illiquidity with four different measures and covering a period of 

32 years until 2006, Koch (2010) provides evidence that illiquidity drives stock returns 

and furthermore entails a significant risk premium independent of the chosen measure. 

Also, Bank, Larch, and Peter (2012) approximate illiquidity using five different measures, 

covering the period between 1999 and 2009. In line with Amihud (2002), they show that 

average market and individual stock returns are a positive function of expected illiquidity, 

while unexpected illiquidity has a negative impact on contemporaneous returns. 

Additionally, Hagemeister and Kempf (2010) analyse the period between 1996 and 2006, 

testing CAPM based on analysts’ expectations, thereby controlling for liquidity, and 

identify the latter as the main determinant of expected returns. 

Studies dealing with the time-varying relationship between illiquidity and stock 

returns are rare and mostly focus on liquidity risk and liquidity premiums but not on 

liquidity level. In almost all cases the respective papers compare the relationships 

between periods of financial turmoil and non-financial turmoil. For periods of financial 

turmoil it is well documented that risk is stronger priced (Watanabe and Watanabe 2008; 

Lou and Sadka 2011; Amihud and Mendelson 2015) and that liquidity premiums are 

higher (Hagströmer, Hansson, and Nilsson 2013; Jang, Kang, and Lee 2017). For liquidity 

level, only a few studies exist, which provide an ambiguous picture. For example, while 

Lou and Sadka (2011) use ILLIQ as the illiquidity measure of their choice and state that 

liquidity level has no impact in times of crises but liquidity risk has, Al-Haji (2020) states, 

replicating Lou and Sadka’s (2011) study with an adjusted ILLIQ measure, that illiquidity 

level also has an impact. Hartian and Sitorus (2015) in turn confirm for ILLIQ having a 

significant impact on returns in crises periods. However, to the best of our knowledge all 

papers exogenously fixed or in a few cases identified under the consideration of a Markov 
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regime switching model the crises periods but none has determined them by using an 

endogenous procedure, like Bai and Perron’s (2003) multiple structural break point test.  

For the German stock market, we are only aware of two articles dealing with the 

time-varying relationship between illiquidity and returns. Weigerding and Hanke (2018) 

approach this relationship and find that market liquidity is the main driver of return 

seasonality. Liu, Gregoriou, and Bo (2020) examine this relationship before (2002–2006), 

during (2007–2009), and after (2010–2013) the global financial crisis, apart from the UK, 

the U.S., and Chinese stock markets, concluding that the German stock market 

consistently exhibit a positive liquidity pattern in relation to the returns across the three 

examined time periods. Other studies deal with the time-varying structure of illiquidity 

itself but not with its impact on returns. Rösch and Kaserer (2014) analyse the dynamics 

and drivers of market liquidity during a financial crisis using a unique volume-weighted 

spread measure called the XETRA liquidity measure. The authors show, inter alia, that 

market liquidity is impaired when stock markets decline and that liquidity commonalities 

vary over time, increasing during market downturns and peaking at major crisis events. 

Johann et al. (2019) employ a relatively new and publicly available dataset called Market 

Microstructure Database XETRA, finding that for the German market, from 1999 to 

2013, liquidity has generally increased over time and is lower in times of crisis. However, 

they also reveal a significant commonality between liquidity in the U.S. and the German 

equity markets that is especially pronounced in times of crisis. Paul, Walther, and Kuester 

Simic (2021) confirm these results for German real estate securities. 

In summary, the literature shows that illiquidity has an impact on stock returns in 

the German stock market, but not in the U.S. market in more recent times. However, when 

it comes to the time-varying impact of illiquidity on returns on the U.S. market, only a 

few studies exist with ambiguous results and for the German stock market there is hardly 
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any research. Furthermore, to the best of our knowledge the periods of structural change 

of illiquidity’s impact over time have never been identified endogenously. Thus, based 

on previous findings, we examine (1) whether illiquidity effects can be measured in the 

German stock market using a more recent dataset, (2) whether illiquidity’ impact varies 

over time measured with an endogenous procedure, (3) whether a flight-to-liquidity effect 

can be observed, and (4) whether illiquidity has an impact on stock returns when 

controlling for other factors including, among others, Fama and French (2015) factors. 

3 Data 

We use monthly German stock market data stemming from Thomson Reuters Datastream, 

covering all CDAX5F

6 constituents, dead or alive, between July 1999 and June 2019. The 

total sample comprises 1,075 individual stocks, with an average of 613 stocks per month, 

but we reduced this average to 407 stocks per month after applying the following filters: 

excluding financial institutions, including stocks that have more than 12 trading days per 

month, and ensuring a minimum trading price of 1€, a positive book-to-market ratio, and 

a market capitalization amounting to at least Mio. 1€. Following Söderberg (2008), we 

only consider stocks’ monthly observations if they are available for two consecutive 

months, further reducing the average sample size to 382 stocks per month. Furthermore, 

ILLIQ is winsorized each month by the highest and lowest 5% to account for erroneous 

data and outliers.6F

7 To calculate the stock excess return, we use EURIBOR7F

8 as the risk-

free yield. 

4 Illiquidity over the total period 

4.1 Estimation procedure 

As noted above, we use Amihud‘s (2002) ILLIQ as the illiquidity proxy in this study and 
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follow his estimation procedure but extent his procedure with further adjustments. The 

monthly illiquidity of stock i in month m is defined as: 

𝐼𝐿𝐿𝐼𝑄𝑖𝑚 =
1

𝐷𝑖𝑚
 ∑

|𝑅𝑖𝑚𝑑|

𝐷𝑉𝑂𝐿𝑖𝑚𝑑
 ,

𝐷𝑖𝑚

𝑡=1

 (1) 

where 𝑅𝑖𝑚𝑑  is the return of security i on day d of month m,𝐷𝑉𝑂𝐿𝑖𝑚𝑑  is the relevant 

trading volume (EUR) of security i on day d of month m and 𝐷𝑖𝑚 refers to the number of 

days with available trading activities for security i in month m. The average across all 

stock’s ILLIQ in month m is the resulting market illiquidity 𝐴𝐼𝐿𝐿𝐼𝑄𝑚 and to reduce its 

high kurtosis (Table 1) a log-transformation 𝑙𝑛𝐴𝐼𝐿𝐿𝐼𝑄 =  ln(1 + 106 ∙ 𝐴𝐼𝐿𝐿𝐼𝑄)  is 

employed. 

 

[Table 1 about here] 

 

Following Amihud (2002), we test whether expected and unexpected market 

illiquidity affects aggregated stock excess returns. Based on the propositions that 

investors require compensation for expected illiquidity and that the future illiquidity level 

is based on its current level, the hypotheses are that expected excess return is an increasing 

function of expected illiquidity (H1) and unexpected illiquidity has a negative effect on 

contemporaneous unexpected excess returns (H2). Expected market illiquidity is 

estimated by using an autoregressive model. 

 

𝐿𝐼𝑄𝑚 = 𝑐0 + 𝑐1𝐿𝐼𝑄𝑚−𝑧 + 𝑣𝑚, (2) 

where 𝑐0 and 𝑐1 are coefficients, 𝑣𝑚 is the residual, and z = 1,2,3. Investors determine 

the expected illiquidity 𝐿𝐼𝑄𝑚
𝐸  of month m based on information from month m-z.  
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𝐿𝐼𝑄𝑚
𝐸 = 𝑐0 + 𝑐1𝐿𝐼𝑄𝑚−𝑧. (3) 

For a clear reference to our usage of Amihud‘s (2002) ILLIQ, but extended by further 

adjustments, we abbreviate lnAILLIQ to LIQ for the remainder of this paper. Taking into 

consideration that fundamental information of stock exchange listed corporates are not 

published on a monthly basis but rather on a quarterly or yearly basis, that information is 

not always immediately available to investors and that investors not consider only the 

latest information but also older information for their portfolio construction, we extend 

Amihud‘s (2002) procedure by including three different time lags, instead of only 

applying a one month time lag (𝑧 = 1 ). Additionally, we extend Amihud‘s (2002) 

procedure by considering for the calculation of 𝐼𝐿𝐿𝐼𝑄𝑖𝑚 up to previous twelve months of 

data of return and trading volume and not only the corresponding return and trading 

volume of the respective month. This approach results in twelve different rolling averages 

reducing the noise in 𝐿𝐼𝑄𝑚
𝐸  and is in line with different studies, which have adopted 

different measurement periods (Bali, Engle, and Murray 2016). Both extensions (3 x 12) 

result in a total of 36 different variations for 𝐿𝐼𝑄𝑚
𝐸  and increase the robustness of our 

results. 

Based on the expected illiquidity, investors set their prices at month m-z to 

generate the expected excess return for month m: 

(𝑅𝑀 − 𝑅𝑓)𝑚 = 𝑓0 + 𝑓1𝐿𝐼𝑄𝑚
𝐸 + 𝑢𝑚 = 𝑔0 + 𝑔1𝐿𝐼𝑄𝑚−𝑧 + 𝑢𝑚. (4) 

 

Within this formulation, RM is the market return, Rf is the risk-free yield, 𝑔0 = 𝑓0 + 𝑓1𝑐0, 

𝑔1 = 𝑓1𝑐1 , and the residual 𝑢𝑚  represents the contemporaneous unexpected excess 

return. The latter should have a negative relation with unexpected illiquidity, because if 

higher expected illiquidity causes expected excess stock returns to rise (it is reasonable to 
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expect that 𝑐1 > 0, in (3)), then stock prices should fall when illiquidity unexpectedly 

rises. We test both hypotheses using the following model. 

 

(𝑅𝑀 − 𝑅𝑓)𝑚 = 𝑔0 + 𝑔1𝐿𝐼𝑄𝑚−𝑧 + 𝑔2𝐿𝐼𝑄𝑚
𝑈 + 𝑤𝑚, (5) 

where 𝐿𝐼𝑄𝑚
𝑈  is the unexpected illiquidity in month m, and 𝐿𝐼𝑄𝑚

𝑈 = 𝑣𝑚, the residual 

from model (2). The hypotheses consequently have two implications: 

 H1:  𝑔1 > 0, and 

 H2:  𝑔2 < 0. 

4.2 Results 

After testing whether illiquidity has an impact over the total sample period, the estimation 

results of model (5), presented in Table 2, show that expected and unexpected illiquidity 

have the hypothesized signs. However, the levels of significance run counter to each 

other, and lead to a non-significance of the respective expected and unexpected LIQ at a 

certain level of rolling averages. While, unexpected LIQ is highly significant at shorter 

rolling periods and less significant for longer rolling periods and lags, expected LIQ 

becomes increasingly significant for longer rolling periods and lags. This contrasting 

development characterizes the short- and long-term characteristics of expectation 

formation in regard of unexpected and expected illiquidity’s impact on expected returns, 

which are usually based on shorter and longer periods, respectively. Furthermore, we 

observe that the adjusted R² decreases when more months are included in the rolling 

averaged LIQ. 

 

[Table 2 about here] 
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Amihud (2002) only applies an average across one month with a one-month lag and finds 

strong support for H1 and H2. However, in line with Harris and Amato (2019), who also 

applicate the procedure to more recent data, we only find support for H2 when looking at 

the same setup, as only an unexpected LIQ is significant. In addition, we cannot find 

support for Bank, Larch, and Peter (2012), who confirm Amihud‘s (2002) findings in 

their analysis of the German stock market in an earlier period (1999 to 2009). However, 

when considering the rolling averages of five to seven periods, both the expected and 

unexpected LIQs become significant. Hou, Xue, and Zhang’s (2020) US stock market 

study, as well as Cakici and Zaremba‘s (2021) study, which covers 45 developed and 

emerging stock markets, claim that illiquidity has no impact on excess returns when the 

data sample is controlled for micro-caps, but our results show that this is not the case for 

the German stock market, as illiquidity is priced. Due to the high adjusted R² and the 

plausible assumption that information is not always immediately available to investors, 

we use a time lag of three months in the following sections if not otherwise explicitly 

stated. Our subsequent analyses, based on a time lag of one or two months, did not 

significantly change the results (available upon request).Figure 1 illustrates the LIQ for 

10 size portfolios (decentiles) and the total market revealing that for most portfolios, a 

clear increase in illiquidity in times of market turmoil is visible (e.g., around the dotcom 

bubble and the global financial crisis). The aim of this study is to understand whether an 

increase of illiquidity has an impact on the level of excess returns and how the relation 

between both might change in sub-periods that are endogenously, and not exogenously, 

identified.  

 

[Figure 1 about here] 
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5 Illiquidity in sub-periods 

5.1 Estimation procedure 

Following the prior analysis in which expected and unexpected illiquidity both 

have a significant impact on stock returns over the total period between 1999 and 2019, 

we now analyse whether this relationship is stable over time. We hypothesize that 

liquidity in the aggregated German stock market is prone to structural changes and that 

the impact on excess returns changes over time.  

To account for the structural breaks in the time series, Amihud (2002) applies 

Chow‘s (1960) test, noting that “estimated parameters of the model are found to be stable 

over time” (p. 44). However, as the test procedure only allows one exogenously 

determined break point, we employ Bai and Perron‘s (2003) test that can identify multiple 

structural breaks endogenously. We follow Bai and Perron‘s (2003) practical 

recommendations and first check whether the supFT(k) tests indicate the presence of at 

least one structural break, based on global minimizers.9 After testing all rolling periods 

(12), the results of the double maximum statistics (UDmax and WDmax) far exceed the 

critical value. Hence, we reject the null hypothesis of no breaks (Panel A, Table 3). 

 

[Table 3 about here] 

 

As the global minimizer indicates that at least one structural break point exists, 

we begin the sequential procedure SupFT(l+1|l) with F(2|1). Panel B of Table 3 reports 

the results. We stop at F(5|4), which does not indicate more than four breakpoints, and 

analyse the statistical significance at the 5% level using a trimming percentage of 𝜀 =

10%10. Given our T=240 sample size, it seems appropriate to consider serial correlation 

and/or heterogeneity in the data. Furthermore, as Bai and Perron (2003) highlight, the 
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information criteria are biased downward and the sequential supFT(l+1|l) test performs 

better when error distributions are allowed to differ across periods. As we are directly 

interested in the estimated break points, we apply the sequential procedure to all rolling 

periods, following Bai and Perron (2003) and ignoring the supF(1|0) test. The vast 

majority of regressions, except for very short rolling periods, indicate four structural 

breaks at the time points of April 2003, April 2007, March 2009, and December 2016 

(Panel C, Table 3). Finally, we apply likewise these identified break points to all 

regressions to ensure the trends are comprehensible for further analysis. 

5.2 Results 

After repeating the regressions from Section 4.2 and fixing the structural breaks to the 

dates determined in Section 5.1 (Table 4), the significance of illiquidity’s impact on 

excess returns varies substantially from period to period. In periods two (April 2003 to 

March 2007), four (March 2009 to November 2016), and five (December 2016 to June 

2019), expected illiquidity is a significant explanatory factor for the excess returns, but 

not in periods one (July 1999 to March 2003) and three (April 2007 to February 2009) 

that historically correspond to times of financial turmoil, and cover the dotcom bubble 

and global financial crisis. In the non-financial turmoil periods (two, four, and five), 

expected illiquidity’s impact on excess returns is approximately twice as strong and more 

significant than when we consider the total sample period (Section 4.2). In the post-crisis 

phases, covering periods two and four, expected illiquidity is especially significant for all 

rolling periods, contrasting our earlier total sample results. The consideration of sub-

periods shows that the effect of expected illiquidity on excess returns still plays a 

significant role and is more sustainable when excluding periods of financial turmoil. 

On the other hand, unexpected illiquidity in the post-crisis phases has a much 

lower impact on returns, compared to the regression results over the total sample period. 
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In addition, it is only significant for longer rolling periods, which again contrasts the total 

period’s regression results. Unexpected illiquidity’s positive coefficients in the post-crisis 

period are a result of its construction. According to Amihud (2002), unexpected illiquidity 

represents the residual of expected illiquidity’s AR process over time. Consequently, the 

unexpected component will increase during periods of rising market illiquidity, and vice 

versa, when illiquidity levels peak in crisis periods. 

Compared to longer periods (e.g., the total sample), the crisis and post-crisis 

periods only represent a fraction. Hence, we cannot depict differences in these effects 

when looking at the entire period at once. Overall, our results provide important insights 

into long-term investors’ illiquidity effects and the market environment’s impact on a 

shorter time line.  

For portfolio decision reasons, investors must first determine which parameters 

are good indicators of potential structural breaks as structural breaks are only evident with 

a certain time lag. At best, the parameters are the leading economic indicators and the 

relating literature on time-varying economic uncertainty’s role in macroeconomic 

variables is growing rapidly. For instance, Bloom (2009) identifies 17 crisis periods 

between 1962 and 2008 based on stock market volatility, and Opitz and Szimayer (2018) 

identify the Treasury bill rate of return as the most significant factor for differentiating 

extreme situations in financial markets. Other models integrate further macroeconomic 

variables that reduce the number of identified crisis periods (Klose 2014; Jurado, 

Ludvigson, and Ng 2015). For example, Eross, Urquhart, and Wolfe (2019) use a regime-

switching model to identify spillover effects in the interbank market and eventually find 

a significant impact on the economy, illustrating that this occurs via a nonlinear 

framework. 
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[Table 4 about here]  

 

6 Additional analyses 

6.1 Robustness tests 

First, we first employ the turnover-based Amihud measure, proposed by Brennan, Huh, 

and Subrahmanyam (2013), that uses the absolute return-to-turnover ratio instead of the 

absolute return-to-volume ratio. Second, we follow Barardehi et al. (2020) and use open-

to-close returns instead of close-to-close returns. Third, we use a value weighted LIQ that 

considers the stock’s market capitalization for the market ILLIQ calculation, instead of 

simply taking the average across all stocks’ ILLIQ. Fourth, we follow Hou, Xue, and 

Zhang (2020) and control the micro-caps by applying various winsorizing levels. Lastly, 

we adjust the LIQ by inflation. None of the aforementioned variations in our original 

analysis qualitatively change the results and the previous sections’ results hold for various 

robustness test applications (available upon request).  

6.2 Illiquidity controlled for Fama-French factors 

As a further robustness test to control for other well-known factors having an impact on 

excess returns, we risk-adjust the illiquidity measure using the Fama and French (2015) 

factors.9

11 Following Fama and French (1993), and Amihud et al. (2015), we estimate the 

following regression to obtain the risk-adjusted illiquidity premium 𝐶𝑡  and the 

orthogonalized illiquidity measure 𝑂𝐿𝐼𝑄𝑡.10F

12 

𝐿𝐼𝑄𝑡 =  𝐶 +  𝑎 ×  𝑆𝑀𝐵𝑡 + 𝑏 ×  𝐻𝑀𝐿𝑡  + 𝑐 ×  𝐶𝑀𝐴𝑡 +  𝑑 ×  𝑅𝑀𝑊𝑡 + 𝜖𝑡, (6) 

𝑂𝐿𝐼𝑄𝑡 = 𝐶 + 𝜖𝑡. (7) 
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We find a positive significant relationship between the size-factor SMB and illiquidity for 

longer rolling periods: the correlation between SMB and illiquidity with a 12 months 

rolling average is 0.1525. The remaining Fama-French factors are not significant at the 

10% level, but the intercept is highly significant in all cases, indicating that the Fama-

French factors cannot fully explain the measured illiquidity, with the Durbin-Watson 

statistics supporting this assumption. Hence, the orthogonalized LIQ is similar to the 

original illiquidity measure. 

To test the robustness of our analyses in the previous sections, we replicate the 

regressions from Sections 4 and 5 with orthogonalized illiquidity measures, OLIQ. Table 

5 lists the results. First, we repeat the regressions of model (5) with orthogonalized LIQs, 

and find higher coefficients and t-statistics for expected illiquidity, compared to the 

results in Section 4.2, with all rolling periods being significant at 10% or higher. Again, 

unexpected illiquidity’s significance declines with increasing observation periods and 

time lags, corresponding to the developments in Section 4.2. However, expected 

illiquidity’s increased significance leads to an increased adjusted R2 and Schwarz 

information criteria. Thus, the overall explanatory power of the relationship between 

illiquidity and excess returns increases. Second, we consider the break dates of April 

2003, April 2007, March 2009, and December 2016, and find similar results as those in 

Section 5.2. The only exception is period 4, in which the significance levels are partially 

lower after orthogonalization. However, it is possible that the Fama-French factors 

partially explain unexpected illiquidity’s effects and reduce their impact. By contrast, the 

effects of expected illiquidity are amplified. 

 

[Table 5 about here] 
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6.3 Illiquidity in size-based portfolios - flight to liquidity 

When overall illiquidity rises unexpectedly, all stocks should decrease in value, resulting 

in a substitution from less liquid to more liquid stocks (flight to liquidity). However, 

stocks perceived as more illiquid, usually those with lower market capitalization, should 

decrease more in value than less illiquid stocks. This is because the flight-to-liquidity 

effect counteracts the overall decreasing value trend in favour of less illiquid stocks, due 

to the increase in investors’ demands (see Amihud 2002). To test this relation, we divide 

all stocks by their market capitalization value into 10 size-based portfolios. As a result, 

we adjust model (5) as follows: 

(𝑅𝑆𝑍𝑖 − 𝑅𝑓)𝑚 = 𝑔0
𝑖 + 𝑔1

𝑖 𝐿𝐼𝑄𝑚−3 + 𝑔2
𝑖 𝐿𝐼𝑄𝑚

𝑈 + 𝑤𝑚, (8) 

where 𝑅𝑆𝑍𝑖 is the return on the portfolio of size decile i. He estimates size portfolios i = 

2, 4, 6, 8, and 10, and hypothesizes that the coefficients 𝑔1
𝑖  and 𝑔2

𝑖 , being respectively 

positive and negative, should have magnitudes that decrease and increase monotonically 

in size as value i increases: 

SZ1: 𝑔1
2 > 𝑔1

4 > 𝑔1
6 > 𝑔1

8 > 𝑔1
10 > 0, and  

SZ2: 𝑔2
2 < 𝑔2

4 < 𝑔2
6 < 𝑔2

8 < 𝑔2
10 < 0,  

Amihud (2002) finds support for both hypotheses, and his results suggest that 

market illiquidity’s effects, both expected and unexpected, are stronger for small firm 

stocks than for larger firms, implying that the former have a higher illiquidity risk. After 

replicating Amihud (2002) to more recent data, Harris and Amato (2019), and Drienko, 

Smith, and Reibnitz (2019) only find 𝑔2
𝑖  to be significant with a lose of monotonic 

Electronic copy available at: https://ssrn.com/abstract=3829227



19 

 

increase, which Drienko, Smith, and Reibnitz (2019) argue is an indication of investors’ 

declining sensitivity to illiquidity risks. When no sub-periods are considered, we find for 

𝑔1
𝑖  and 𝑔2

𝑖  the declining and increasing development but it is not monotonical in size, and 

again expected illiquidity is only significant at longer rolling periods, while unexpected 

illiquidity is only significant at shorter rolling periods (Table 6). However, for portfolio 

10 that comprises the largest companies in the CDAX in terms of market capitalization, 

expected illiquidity has no significant effect on excess stock returns. 

When considering the sub-periods, the already known pattern emerge: expected 

and unexpected illiquidity are not significant in periods of financial turmoil, but outside 

of those periods, especially in the post-crisis phases, expected illiquidity’s impact on 

excess returns is highly significant for all rolling averages and nearly all portfolio sizes, 

while unexpected illiquidity’ impact is prevailing at higher rolling averages for all 

portfolio sizes. However, comparing period two and four with each other shows while in 

period two a declining and increasing development of 𝑔1
𝑖  and 𝑔2

𝑖  can be observed this 

development dissipates in the more recent period four.  

 

[Table 6 about here] 

 

6.4 Economic value of illiquidity 

Finally, we quantify illiquidity’s impact on excess returns in non-crisis and crisis periods 

and examine the ex-ante estimation accuracy of excess returns. In this context, we 

demonstrate the economic value of our study and show that it is more advantageous for 

investors to take structural breaks as a trading signal, being periods of financial turmoil, 

and not to ignore them. Being self-evident that a buy and hold investor generates lower 

total returns than investors selling their portfolios in times of crises and holding them in 
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non-crisis periods, we want to turn the gaze towards the need of further research to 

identify possible exogenous variables that can serve as early indicators of such structural 

breaks and financial turmoil periods. Table 7 summarizes the results. 

In the left panel we show the ex-ante estimated excess returns. They are derived 

by regressing the relationship between illiquidity and excess return over rolling 24 months 

periods, corresponding to the minimum length of a period within our structural break 

analysis (trimming level), and considering the applied 3-month lag. Therefore, this 

sample considers monthly returns in the period from October 2001 to October 2018 (205 

months). Finally, based on these regressions, the respective monthly returns are estimated 

ex-ante and averaged over the crisis and non-crisis periods. In a further step, we regress 

the excess returns on the ex-ante estimated returns of the respective periods to examine 

the explanatory power. Over the total period, the estimation accuracy increases with 

increasing the rolling average window. For crisis or non-crisis periods, the estimates are 

less effective and we find them tounderestimated in non-crisis periods and overestimated 

in crisis periods. The reason for the under- and overestimation in the respective periods 

is that for example in crisis periods the expected returns are estimated to a certain extend 

with LIQ parameters from non-crisis periods and vice versa. Hence, when periods of crisis 

and non-crisis alternate at shorter intervals a persistent time lag distorts the estimation 

accuracy for the respective periods. However, as already shown in the previous sections, 

longer LIQ time series are better estimators of expected returns and investors could 

improve their returns if structural breakpoints could be adequately estimated.  

The middle panel presents the ex-post excess returns of the different size 

portfolios. For the total period (buy and hold investors), we find that all portfolios 

generate positive excess returns with a total market’s monthly average return of 0.71%. 

If investors are only investing during non-crisis periods, the average return for these 
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periods increases to 1.65%. Considering the crisis periods when the investor remained in 

cash hold with a return of 0% per month, this corresponds to an average return of 1.13% 

extrapolated on the total period and thus higher than that of the buy and hold investors. 

Hence, the return premium of not being invested in crisis periods averages to 3.07%. 

In the right panel, we consider the return contribution of the total market 

illiquidity. Based on the regression results without structural breaks (Section 4.2), we find 

that for the total period, the return contribution of market illiquidity with rolling one-

month LIQs is 1.78% at the total market level. As the explanatory contribution of 

illiquidity is higher than the excess return (0.71%), other effects have a negative impact, 

but we do not explore these further in the analyses. 

The inclusion of a structural break analysis increases the accuracy of the 

regression and increase the results to 2.71%, compared to 1.78% in the regression without 

structural breaks. In the non-crisis (crisis) period, the return contribution of illiquidity for 

the total market increases (decreases) to 3.27% (0.44%). When comparing the 

explanatory contribution of market illiquidity in the non-crisis periods between the model 

with and without structural breaks, the contribution increases by 1.22%. Considering the 

non-crisis and crisis periods reveals evident size effects. In non-crisis periods, portfolios 

of stocks with smaller value generate stronger effects than those with larger value, 

although the trend is not monotonic. In crisis periods, where the relation between 

illiquidity and excess returns is not significant, we can find flight-to-liquidity effects 

when observing the return contributions (Amihud, Mendelson, and Wood 1990). Small-

capitalization stocks generate negative contributions from market illiquidity (portfolio 1, 

1m rolling: -0.27%) and large capitalization stocks deliver positive return contributions 

(portfolio 10: +1,00%). However, as the larger portfolios’ excess returns are nevertheless 

more negative in times of crisis (-2.91%), compared to that of smaller portfolios (-1.51%), 
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further contrary effects have an impact here as well. As the illiquidity parameters’ roll 

period increases, these portfolio effects become more pronounced.  

In conclusion, the analysis of market illiquidity shows that the identification of 

structural breaks for an investment strategy can significantly increase portfolio returns. 

Obviously, this results from the significantly higher explanatory power of illiquidity, even 

after the Fama-French factors’ risk adjustments. 

 

 [Table 7 about here] 

 

7 Conclusion 

This study contributes to the literature on the structural relation between market illiquidity 

and excess stock returns over time. We set our focus on the following central issue: 

Within the German stock market, does illiquidity still have an impact on excess stock 

returns and is that relation hampered over time? 

After replicating Amihud‘s (2002) estimation procedure in the German stock 

market for more recent times, we, like other authors also, only find support for unexpected 

illiquidity being priced by investors, while expected illiquidity is not. This result deviates 

from Amihud‘s (2002) findings, and might be a result of increased equity trading and 

illiquidity’s overall lower level in more recent times, compared to the period between 

1964 and 1997. However, since expectation formation is usually based on a certain time 

period, we adjust the illiquidity measure and calculate LIQ over longer periods (rolling 

averages), finding expected illiquidity being significant and unexpected illiquidity’s 

significance decreasing until it vanishes. 
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Examining the time series for structural breaks using the Bai and Perron (2003) 

procedure provides significant evidence of instabilities in the relation between illiquidity 

and excess return over time: while neither expected nor unexpected illiquidity provides 

significant explanatory power for excess returns in the crisis phases, expected illiquidity 

in particular has a significant positive effect on portfolio returns across all rolling periods 

in the post-crisis phases. Additionally, we find support for the flight-to-liquidity effect in 

expected and unexpected illiquidity, but their size development is not strictly monotonic 

and even becomes blurry when sub-periods are considered. As demonstrated in the sub-

period analysis, the flight-to-liquidity effect is also only significant in periods outside of 

financial market turmoil. In one of the various robustness tests, we risk-adjust the 

illiquidity parameters by the four Fama-French factors, and the regressions with these 

orthogonalized LIQs confirm the results presented above. Hence, against the increasing 

perception in recent times illiquidity not having an impact on stock excess returns, this 

study shows that illiquidity still had a relevant explanatory contribution on excess returns 

over the past two decades, when controlling for periods of longer expectation formations 

(rolling averages) and financial turmoil. 

 Finally, we consider these econometric insights with practical implications. 

Contrary to our initial belief that illiquidity is especially priced in times of financial 

turmoil, our paper shows that this is not the case. Illiquidity is priced in times outside of 

financial turmoil, and a business cycle-based strategy outperforms a buy-and-hold 

investment strategy. Structural breakpoints are valuable decision support tools for the 

investment process. As they are only detectable in ex-post analyses, further research is 

needed to identify possible exogenous variables that can serve as early indicators of such 

structural breaks. The literature addressing time-varying economic uncertainty’s role in 

macroeconomic variables is growing rapidly, but the transmission channels and 
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mechanisms require deeper insights. To develop a complete picture of the degree of 

explanatory illiquidity in the sub-periods, further studies are required to identify other 

relevant influencing factors. Moreover, as our study only focuses on the German market, 

future research should test whether the same observations hold for other regions, such as 

Anglo-Saxon countries and others.  
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Notes 

1 According to Fama and French (2008), micro-caps account for only 3% of the NYSE-Amex-

NASDAQ universe’s market cap, but they account for about 60% of the total number of stocks. 

2 Hou, Xue, and Zhang (2020) replicate the bulk of the anomalies literature by compiling an 

extensive data library of 452 anomalies. They find that 102 of the 106 variables that are in the 

category containing liquidity, market micro-structure, and other trading friction variables become 

insignificant when they control for micro-caps. 

3 Díaz and Escribano (2020) define the five dimensions as follows: tightness (the amount of 

transaction costs), immediacy (the speed with which orders are executed), depth (the number of 

orders around equilibrium prices), breadth (the number of orders and their volumes around 

equilibrium prices), and resiliency (the market’s capacity to recover from unexpected events). 

Some prior literature specifies four (Black 1971; Grossman and Miller 1988) or three (Kyle 1985) 

of these dimensions. 

4 For a detailed description of the dimensions’ interrelations, please refer to Díaz and Escribano 

(2020). Goyenko, Holden, and Trzcinka (2009) also provide an overview of a close association 

between many dimensions and their respective measures. 

5 Our list of papers using ILLIQ (Acharya and Pedersen 2005; Sadka 2006 ; Mahanti et al. 2008; 

Pu 2009; Lin, Wang, and Wu 2011; Jankowitsch, Nagler, and Subrahmanyam 2014; Bao and Pan 

2013; Jankowitsch, Nashikkar, and Subrahmanyam (2011); Ben-Rephael, Kadan, and Wohl 2015; 

Han and Zhou 2016; Drienko, Smith, and Reibnitz 2019; Harris and Amato 2019) or an extension 

of it (Goyenko, Holden, and Trzcinka 2009; Schestag, Schuster, and Uhrig-Homburg 2016; Han 
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and Zhou 2016; Fong, Holden, and Trzcinka 2017) is not complete. It simply represents a small 

fraction of available research papers. 

6 “CDAX” is a registered trademark of Deutsche Börse AG, representing an index containing all 

German stocks listed on the Frankfurt Stock Exchange in the General Standard and Prime 

Standard. Foreign stocks are not included. 

7 To account for the findings of Hou, Xue, and Zhang (2020), as well as Cakici and Zaremba 

(2021) we control for the effects of micro-caps by computing different winsorizing levels 

(0.5%/99.5%, 5%/95%, and 10%/90%) and weighting types (equal and value weighted). Our 

results are robust with respect to these variations. 

8 “EURIBOR” ® is a registered trademark of EMMI a.i.s.b.l. 

9 We analyse the supFT(k) tests, based on global minimizers. We follow the literature and allow 

for the possibility of serial correlations in the disturbances for the supFT(k) tests and reported 

standard errors. The heteroscedasticity and autocorrelation consistent covariance matrix is based 

on a quadratic kernel with automatic bandwidth selection with an AR(1) approximation, as 

suggested by Andrews (1991), and Andrews and Monahan (1992). 

10 According to Bai and Perron (2003) using any value of the trimming ε will lead to tests with 

adequate sizes if serial correlation and/or heterogeneity in the data or errors across segments are 

not allowed in the estimated regression model. However, if such features are allowed, which we 

do, a higher trimming is needed. Bai and Perron (2003) recommend for a sample of 𝑇 = 120 to 

use 𝜀 = 15% when allowing for heterogeneity in the errors or data and to use  𝜀 = 20% when 

allowing for serial correlations. Hence, each segment has at least 18 to 24 observations. 

However, the trimming levels can be reduced if larger sample sizes are available, which is the 

case in our paper (𝑇 = 240). Hence, we reduced our trimming level to 10%, imposing a 

minimum length of 24 observations per segment. A trimming level of 15% imposes a minimum 

length of 36 observations per segment and thus cannot separate crises, which are often shorter 

and substantial for the impact. A trimming level of 5% imposes a relatively small minimum 

length of 12 observations and does not change our results. 
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11 The Fama-French factors were gratefully provided by M. Hanauer, TU Munich. They are 

available for the German market until October 2018 and determine the OLIQs observation period. 

12 In our regressions, the German stock market’s excess return is the variable to be explained. 

Therefore, we only consider the four Fama-French factors (size, value, investment factors, and 

profitability) in the orthogonalization. 
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Figure 1: LIQs over time 
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Note: This figure shows the LIQs of 10 size portfolios and the total market over the entire sample period. 
All stocks in the sample are sorted at the year-end into one of 10 equal-weighted portfolios, based on their 
respective value. For LIQ’s calculation, we use a 12-month rolling average. The illiquidity measures are 
winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 to 
June 2019. 
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Table 1: Statistical parameters (monthly) 

Parameters Excess Returns AILLIQ lnAILLIQ 

Mean -0.03 0.8048 11.7037 

SD 5.49 1.2240 2.8529 

Skew -0.96 2.05 -0.78 

Kurt 2.05 3.80 0.36 

Min -21.43 0.0002 0.0000 

Median -10.35 0.2172 12.2266 

Max -2.64 5.8604 15.8344 

n 396 382 382 

Note: This table presents the summary statistics of the monthly excess returns and the illiquidity measures, 

AILLIQ and lnAILLIQ, for the stocks in the sample. ILLIQi is the average daily ratio of absolute returns to 

the EUR stock volume i in month m. AILLIQ represents the average market illiquidity across stocks’ ILLIQ 

in each month. The ILLIQs are winsorized at the 5% and 95% levels, and the distribution of AILLIQ is 

highly skewed and leptokurtic. Thus, we log-transform the AILLIQ (natural log of one plus the AILLIQ 

values, which is then multiplied by 106). Hence, the lnAILLIQ can be interpreted as the percentage price 

impact of trading one million EUR (impact is measured as a decimal), and the results are nearly normally 

distributed. To examine the illiquidity effects, we use the work of Bali et al. (2016) as a guide to calculate 

the variables for different rolling periods. The values in the table are based on a 12 months period. n 

indicates the average number of stocks for which a given variable is available. The data include CDAX 

stocks from July 1999 to June 2019. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electronic copy available at: https://ssrn.com/abstract=3829227



 

3 

 

Table 2: Regression results without breaks 

 Lag 1 Lag 2 Lag 3 

averaged 

across m 
months Adj. R2 

Illiquidity 

Adj. R2 

Illiquidity 

Adj. R2 

Illiquidity 

Exp. Unexp. Exp. Unexp. Exp. Unexp. 

1 0.1357 0.50     -20.77 *** 0.1218 1.24     -15.32 *** 0.1435 1.92     -14.58 *** 

2 0.1287 0.88     -30.60 *** 0.0861 1.77     -15.36 *** 0.0841 2.21     -12.36 *** 

3 0.1252 1.30     -36.77 *** 0.0709 2.04     -16.36 *** 0.0715 2.59     -12.13 *** 

4 0.0920 1.65     -35.67 *** 0.0646 2.43     -16.98 **  0.0692 2.99 *   -12.56 *** 

5 0.0997 1.97     -40.18 *** 0.0729 2.80     -18.99 *** 0.0665 3.23 *   -12.78 **  

6 0.0952 2.38     -40.24 *** 0.0629 3.09 *   -17.85 **  0.0594 3.48 *   -12.01 **  

7 0.0802 2.69     -38.35 *** 0.0538 3.35 *   -16.18 **  0.0524 3.70 **  -10.89 *   

8 0.0721 2.98     -36.18 *** 0.0516 3.59 *   -15.54 *   0.0506 3.92 **  -10.36     

9 0.0666 3.25 *   -34.40 **  0.0495 3.83 **  -14.57     0.0446 4.04 **  -9.01     

10 0.0633 3.52 *   -32.72 **  0.0430 3.99 **  -12.30     0.0409 4.18 **  -7.79     

11 0.0494 3.75 *   -26.38     0.0385 4.15 **  -10.00     0.0380 4.31 **  -6.43     

12 0.0460 3.92 **  -23.81     0.0378 4.28 **  -9.02     0.0365 4.40 **  -5.49     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns 

and illiquidity measures for different time lags and rolling averages (3x12). It includes the coefficients of 

expected and unexpected illiquidity, with their respective significance levels, and an adjusted R-square, 

based on market excess returns (dependent variable). However, the intercept is not reported. ***, ** and * 

denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The illiquidity 

measures are winsorized at the 5% and 95% levels for each month m. The data include CDAX stocks from 

July 1999 to June 2019.  
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Table 3: Results of the stability tests 

 Panel A: Global minimizer 

averaged 

across m 
months 

UDmax WDmax  

1 33.58 * (1) 33.58 * (1)     

3 30.38 * (1) 37.88 * (5)     

6 35.50 * (1) 41.30 * (4)     
12 28.22 * (4) 40.67 * (5)     

 Panel B: Sequential break point test 

 SupFT(2|1) SupFT(3|2) SupFT(4|3) SupFT(5|4) 

1 1.68  2.90    2.90    2.46  
3 1.75  9.64 * 9.64 * 2.60  

6 2.59  10.83 * 10.83 * 4.45  

12 1.45  14.87 * 6.00 * 3.39  

 Panel C: Estimated break dates with four breaks 

 Break 1 Break 2 Break 3 Break 4 

1 2002M10 2005M06 2009M03 2011M02 

3 2003M04 2007M04 2009M03 2016M12 
6 2003M04 2007M04 2009M03 2016M12 

12 2003M04 2007M04 2009M03 2016M12 

Note: The table shows the stability test results of model (5) on equal-weighted excess returns and illiquidity 

measures, following the Bai and Perron (2003) stability test procedure for a time lag of three months and 

rolling averages across one, three, six, and 12 months. In Panel A, we report the results of the supFT(k) test 

statistics, based on global minimizers. We show the maxima of the UDmax and WDmax values, and their 

significance at the 5% level (*). The number of associated breakpoints is in parentheses. In panel B, we 

present the results of the sequential test, supFT(l+1|l). Panel C shows the structural break points, based on 

the four breaks. The supFT(k) tests and reported standard errors allow for the possibility of serial 

correlations in the disturbances. The heteroscedasticity and autocorrelation consistent covariance matrix is 

based on a quadratic kernel with automatic bandwidth selection with an AR(1) approximation, as suggested 

by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using VAR(1). We 

use a 10% trimming size for the sequential test, supFT(l+1|l). The illiquidity measures are winsorized at the 

5% and 95% levels for each month m. The data include CDAX stocks from July 1999 to June 2019.
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Table 4: Regression results with fix breaks 

 Period 1 Period 2 Period 3 Period 4 Period 5 

averaged 

across m 

months Adj. R2 SIC 

Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 

Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

1 0.2342 -2.9940 -0.94     -9.09     6.84 *** -6.58 *   -7.42     -16.65     5.98 **  -3.44     10.31     -19.21     

2 0.2098 -2.9626 -0.87     -9.33     7.68 *** -1.73     -9.46 *   -5.46     6.63 *** 3.03     6.50     -31.64 *   

3 0.2191 -2.9745 -0.71     -11.42     7.90 *** 0.11     -10.96 *   -1.61     6.83 *** 5.63     10.97     -40.70 *** 

4 0.2212 -2.9772 -0.50     -12.99     8.02 *** 2.22     -10.45     -8.15     6.97 *** 7.49     12.40 *   -44.32 *** 

5 0.2188 -2.9741 -0.31     -13.34     7.84 *** 3.75     -11.88     -5.57     6.72 *** 8.18     13.23 *   -49.95 *** 

6 0.2125 -2.9661 -0.26     -13.19     7.76 *** 5.15     -11.00     -12.75     6.45 *** 10.74 *   20.05 *** -32.95 *   

7 0.2183 -2.9734 -0.07     -14.04     7.64 *** 8.32     -8.84     -23.57     6.16 *** 13.55 **  22.59 *** -30.32     

8 0.2187 -2.9739 0.41     -16.26     7.41 *** 10.47 *   -7.84     -29.42     5.86 *** 14.94 *** 23.26 *** -20.52     

9 0.2212 -2.9772 0.85     -18.77     7.19 *** 15.36 **  -7.66     -31.60     5.44 *** 16.64 *** 23.26 *** -15.63     

10 0.2175 -2.9724 1.60     -22.73     6.78 *** 17.96 *** -9.22     -27.94     5.13 *** 17.91 *** 23.99 *** -8.86     

11 0.2183 -2.9734 2.56     -27.74     6.30 *** 21.38 *** -11.81     -22.30     4.87 *** 19.09 *** 23.73 *** -8.19     

12 0.2144 -2.9685 2.62     -29.11     5.67 **  22.64 *** -14.15     -18.65     4.58 *** 19.47 *** 23.44 *** -5.60     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures for a time lag of three months and 12 rolling 

averages for the identified sub-periods. It includes the coefficients of expected and unexpected illiquidity with their respective significance levels, the adjusted R-squares, and 

the Schwarz information criteria (SIC), based on the market’s excess returns (dependent variable). However, the intercept is not reported. ***, ** and * denote the test statistics 

of the coefficients at the 1%, 5% and 10% levels, respectively. The heteroscedasticity and autocorrelation consistent covariance matrix is based on a quadratic kernel with 

automatic bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using VAR(1). 

The sub-periods are defined as follows: (1) July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 2016; and 

(5) December 2016 to June 2019. The illiquidity measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 to June 

2019.  
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Table 5: Regression results with orthogonalized LIQ and Fama-French factors without breaks and with fix breaks 

 Total Sample Subsamples with breakpoints 

   Period 1 Period 2 Period 3 Period 4 Period 5 

averaged  Illiquidity  Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 
across m 

months Adj. R2 Exp. Unexp. Adj. R2 Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

1 0.3867 2.89 *   -11.26 *** 0.6402 -2.02     -1.60     8.10 *** -5.34 *   -12.98 *   -0.26     2.35     -6.03 *   13.96     -28.42     

2 0.3562 3.21 *   -9.84 *** 0.6272 -1.90     -2.42     8.90 *** -0.84     -13.18     0.32     2.71     -2.77     13.84     -35.90     
3 0.3593 3.80 **  -10.30 *** 0.6308 -1.53     -4.96     9.06 *** 0.30     -13.23     -0.23     3.26 *   0.24     13.08     -48.14 **  

4 0.3658 4.34 *** -11.12 *** 0.6338 -0.92     -7.63 *   9.18 *** 1.19     -13.45     -5.71     3.60 *   2.55     12.09     -55.89 **  

5 0.3745 4.81 *** -12.16 *** 0.6321 -0.30     -9.52 **  9.02 *** 1.90     -14.81     -3.07     3.72 **  2.18     16.00 *   -51.20 *   
6 0.3696 5.07 *** -11.45 *** 0.6277 -0.19     -9.66 **  8.98 *** 1.91     -14.71     -4.13     3.62 **  4.18     22.69 *** -31.34     

7 0.3609 5.23 *** -9.98 **  0.6262 -0.18     -9.44 **  8.73 *** 6.35     -14.11     -7.97     3.41 **  7.20     25.22 *** -27.22     

8 0.3547 5.42 *** -8.36 **  0.6253 -0.13     -9.15 *   8.50 *** 8.05 *   -13.70     -10.88     3.28 **  9.20 **  26.63 *** -17.05     
9 0.3453 5.42 *** -6.23     0.6252 -0.36     -8.66 *   8.18 *** 11.35 **  -13.20     -11.89     3.02 *   10.16 *** 27.70 *** -15.29     

10 0.3392 5.39 *** -4.33     0.6216 -0.80     -7.74     7.83 *** 12.00 **  -13.52     -9.72     2.89 *   10.30 *** 28.76 *** -15.11     

11 0.3343 5.34 *** -2.06     0.6225 -0.93     -7.75     7.49 *** 13.85 *** -13.43     -5.48     2.79 *   11.21 *** 29.91 *** -19.14     
12 0.3316 5.27 *** -0.54     0.6209 -1.07     -8.12     7.10 *** 14.71 **  -13.35     -1.08     2.66 *   11.65 *** 30.47 *** -12.71     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures for a time lag of three months, and 12 

rolling averages for the total period, without breaks, and identified sub-periods. It includes the coefficients of expected and unexpected illiquidity with their respective 

significance levels, and the adjusted R-squares, based on the market’s excess returns (dependent variable). However, the intercept is not reported. ***, ** and * denote the test 

statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The OLIQ, which represents the orthogonalized LIQ, is the illiquidity measure. This orthogonalized 

LIQ is risk-adjusted for the four Fama-French factors. The heteroscedasticity and autocorrelation consistent covariance matrix is based on a quadratic kernel with automatic 

bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using VAR(1). The 

sub-periods are defined as follows: (1) July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 2016; and (5) 

December 2016 to October 2018. The illiquidity measures are winsorized at the 5% and 95% levels for each month m. The data include CDAX stocks from July 1999 to 

October 2018.  
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Table 6: Regression results without breaks and with fix breaks on size-based portfolios 

 Total Sample Subsamples with breakpoints 

   Period 1 Period 2 Period 3 Period 4 Period 5 

Size-  Illiquidity  Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 
Portfolios Adj. R2 Exp. Unexp. Adj. R2 Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

Averaged across 1 month 

2 0.1689 3.19 *   -15.24 *** 0.2467 -0.26     -8.50 *   7.32 *** -14.12 *** -3.35     -13.05     6.96 **  -2.15     6.50     -22.60 *   

4 0.1405 1.40     -15.54 *** 0.2482 -2.36     -6.95     6.97 *** -9.04 **  -7.03     -14.40     5.39 **  -3.79     8.42     -17.12     
6 0.1367 1.86     -15.91 *** 0.2095 0.88     -10.15     4.79 *** -7.65 **  -5.70     -21.39     4.26     -6.14 *   8.36     -18.22     

8 0.1056 2.53     -13.99 *** 0.1798 1.06     -7.40     6.04 *** -4.90     -9.44     -13.68     8.07 *** -3.65     2.39     -26.61     

10 0.0805 -0.01     -12.03 *** 0.1772 -3.83     -10.62 *   4.99 *** 2.34     -13.12 **  -17.13 *   6.73 **  -2.44     12.82 **  -14.74 *   
TOTAL 0.1435 1.92     -14.58 *** 0.2342 -0.94     -9.09     6.84 *** -6.58 *   -7.42     -16.65     5.98 **  -3.44     10.31     -19.21     

Averaged across 6 months 

2 0.0737 4.59 **  -11.46     0.2067 -0.28     -9.34     9.28 *** 3.09     -6.12     -9.50     7.31 **  11.33     20.61 *** -33.80 **  

4 0.0749 3.37 *   -15.57     0.2371 -2.45     -9.54     8.64 *** 1.40     -10.63     -10.15     6.35 *** 8.20     24.39 *** -27.62     
6 0.0599 3.61 *   -13.98     0.1881 2.25     -16.49     6.15 *** 1.98     -10.76     -10.80     5.12 **  9.21     17.48 *   -39.70 *   

8 0.0472 4.16 **  -10.88     0.1749 5.04     -23.23     6.30 *** 7.51     -11.75     -10.60     8.29 *** 13.43 **  12.92     -49.21 *   

10 0.0143 1.12     -8.91     0.1604 -2.88     -18.17     4.26 *** 8.56 **  -19.58 **  -11.12     6.49 *** 14.04 *   15.21 *** -21.69     

TOTAL 0.0594 3.48 *   -12.01     0.2125 -0.26     -13.19     7.76 *** 5.15     -11.00     -12.75     6.45 *** 10.74 *   20.05 *** -32.95 *   

Averaged across 12 months 

2 0.0500 5.33 *** -3.83     0.2110 3.22     -28.33     7.21 **  24.40 *** -6.21     -19.43     5.25 *** 20.51 **  25.89 *** -0.49     

4 0.0406 4.55 **  -8.25     0.2429 1.55     -31.42     6.64 **  22.89 *** -14.38     -15.50     4.82 *** 18.32 *** 29.08 *** 6.81     
6 0.0377 4.70 **  -8.02     0.1913 5.33     -30.86     4.50 **  18.67 *** -12.78     -20.96     3.37     18.47 *** 21.46 **  -15.61     

8 0.0311 4.93 **  -3.48     0.1643 7.53     -31.39     4.30 *   18.63 *** -19.07 *   -5.10     5.72 *** 24.20 *** 18.99 *   -17.72     

10 0.0025 1.84     -5.27     0.1538 -4.00     -20.96     2.34     17.51 *** -25.33 **  -24.57     4.13 *   21.23 *** 14.62 **  -8.69     
TOTAL 0.0365 4.40 **  -5.49     0.2144 2.62     -29.11     5.67 **  22.64 *** -14.15     -18.65     4.58 *** 19.47 *** 23.44 *** -5.60     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures for a time lag of three months and different 

rolling averages of the selected size portfolios, as well as the total market for the total period, without breaks, and the identified sub-periods. It includes the coefficients of 

expected and unexpected illiquidity with their respective significance levels and the adjusted R-squares, based on the market’s excess returns (dependent variable). However, 

the intercept is not reported. ***, ** and * denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The heteroscedasticity and autocorrelation 

consistent covariance matrix is based on a quadratic kernel with automatic bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews 

and Monahan (1992). The residuals are pre-whitened using VAR(1). All stocks in the sample are sorted at the year-end into one of 10 portfolios, based on their respective value. 

The sub-periods are defined as follows: (1) July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 2016; and 

(5) December 2016 to June 2019. The illiquidity measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 to June 

2019. 
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Table 7: Economic value of illiquidity 

 
ex-ante analysis ex-post analysis 

 Return Return Return contribution of market illiquidity 

   

Without 

breaks With breaks 

Size-

Portfolio Total period Non-crisis period Crisis-period 

Total 

period 

Non-

crisis 

period Crisis period 

Total 

period 

Total 

period 

Non-

crisis 

period 

Crisis 

period 

Difference between 

non-crisis periods 

(with vs. w/o breaks) 

Averaged across 1 month 

1 0.71     1.49     -2.38     1.34 2.05 -1.51 *   2.98 4.28 5.41 -0.27 2.25 *** 

2 0.09     0.72     -2.41     0.64 1.57 -3.08 *** 2.26 2.86 3.77 -0.77 1.24 *** 

4 0.05     0.71 **  -2.57     0.52 1.64 -3.93 *** 1.42 2.51 3.29 -0.61 1.55 *** 
6 -0.08     0.64 *** -2.96     0.58 1.62 -3.55 *** 1.65 1.95 2.36 0.30 0.41 **  

8 0.17     0.76 *** -2.15     0.84 1.72 -2.67 **  2.30 3.20 3.47 2.11 0.96 *** 

10 -0.25     0.05 *** -1.46 *** 0.53 1.39 -2.91 **  1.18 1.90 2.13 1.00 0.70 *** 
TOTAL 0.10     0.70     -2.26     0.71 1.65 -3.07 *** 1.78 2.71 3.27 0.44 1.22 *** 

Averaged across 6 months 

1 0.74 **  1.51     -2.32     1.34 2.05 -1.51 *   3.96 4.85 6.16 -0.42 2.11 *** 

2 0.10 **  0.73     -2.43     0.64 1.57 -3.08 *** 3.36 3.94 4.94 -0.09 1.40 *** 
4 0.13 *   0.67     -2.01     0.52 1.64 -3.93 *** 3.04 3.51 4.39 0.00 1.07 *** 

6 0.30     0.84     -1.85     0.58 1.62 -3.55 *** 2.99 2.68 3.16 0.79 -0.06     

8 0.03     0.60     -2.27     0.84 1.72 -2.67 **  3.65 3.72 4.01 2.56 0.18     
10 0.01     0.27     -1.04     0.53 1.39 -2.91 **  2.23 2.59 2.86 1.54 0.44 **  

TOTAL 0.28     0.82     -1.87     0.71 1.65 -3.07 *** 3.07 3.46 4.11 0.86 0.84 *** 

Averaged across 12 months 

1 0.97 *** 1.77     -2.22     1.34 2.05 -1.51 *   3.90 4.26 5.55 -0.91 1.66 *** 
2 0.20 *** 1.02     -3.06     0.64 1.57 -3.08 *** 3.35 3.60 4.57 -0.24 1.16 *** 

4 0.43 **  1.14     -2.40     0.52 1.64 -3.93 *** 3.28 3.22 4.03 -0.02 0.63 **  

6 0.97     1.53     -1.28     0.58 1.62 -3.55 *** 3.14 2.22 2.73 0.18 -0.49     

8 0.44 *   1.01     -1.85     0.84 1.72 -2.67 **  3.59 3.27 3.54 2.16 -0.09     

10 0.53     0.68     -0.07 **  0.53 1.39 -2.91 **  2.26 2.27 2.56 1.12 0.26     
TOTAL 0.68 **  1.44     -2.34     0.71 1.65 -3.07 *** 3.15 3.02 3.68 0.41 0.47     

Note: This table presents in the left panel the means of the ex-ante estimated excess returns and the explanatory power of the excess returns by the estimated ex-ante returns. 

The ex-ante estimated excess-returns are derived by model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures over rolling 24 months 

periods, corresponding to the minimum length of a period within our structural break analysis (trimming level), and a lag of 3 month. The means of the ex-post excess returns 

are presented in the middle panel, and the return impact of orthogonalized market illiquidity in the right panel. All these data are shown for the total period (205 months), non-

crisis periods (140 months), and crisis periods (65 months). These are presented in percentage points per month for portfolios of different sizes, with a time lag of three months, 

and rolling averaged across one, six, and 12 months. In addition, we compare the difference between illiquidity’s impact in non-crisis periods from the model with and without 

structural breaks by testing a t-statistic to determine whether the difference is equal to zero. ***, ** and * denote the test statistics of the coefficients at the 1%, 5%, and 10% 

levels, respectively. The illiquidity measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from October 2001 to October 2018. 
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Table 1: Regression results without breaks – equal-weighted, adjusted for inflation 

 Lag 1 Lag 2 Lag 3 

averaged 

across m 
months Adj. R2 

Illiquidity 

Adj. R2 

Illiquidity 

Adj. R2 

Illiquidity 

Exp. Unexp. Exp. Unexp. Exp. Unexp. 

1 0.1302 0.87     -18.88 *** 0.1187 1.59     -14.00 *** 0.1395 2.22     -13.32 *** 

2 0.1237 1.27     -27.57 *** 0.0850 2.13     -13.91 *** 0.0826 2.51     -11.18 *** 

3 0.1211 1.69     -33.09 *** 0.0707 2.39     -14.73 *** 0.0718 2.91 *   -10.92 *** 

4 0.0895 2.04     -31.79 *** 0.0664 2.78     -15.31 **  0.0704 3.30 *   -11.26 **  

5 0.0986 2.38     -35.85 *** 0.0751 3.16 *   -17.06 *** 0.0684 3.54 **  -11.41 **  

6 0.0940 2.78     -35.47 *** 0.0657 3.43 *   -15.83 **  0.0617 3.77 **  -10.56 **  

7 0.0806 3.09 *   -33.62 *** 0.0574 3.68 **  -14.18 *   0.0557 3.98 **  -9.44 *   

8 0.0731 3.37 *   -31.30 **  0.0559 3.92 **  -13.49 *   0.0543 4.18 **  -8.86     

9 0.0686 3.63 **  -29.50 **  0.0544 4.14 **  -12.50     0.0491 4.30 *** -7.53     

10 0.0660 3.88 **  -27.85 *   0.0486 4.29 **  -10.30     0.0460 4.43 *** -6.31     

11 0.0536 4.10 **  -21.74     0.0448 4.44 *** -8.08     0.0438 4.55 *** -4.98     

12 0.0508 4.26 **  -19.28     0.0445 4.56 *** -7.11     0.0427 4.63 *** -4.08     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns 

and illiquidity measures for different time lags and rolling averages (3x12). The illiquidity measures are 

adjusted for inflation (EUR-turnover adjusted by consumer price index, Germany). It includes the 

coefficients of expected and unexpected illiquidity, with their respective significance levels, and an adjusted 

R-square, based on market excess returns (dependent variable). However, the intercept is not reported. ***, 

** and * denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The 

illiquidity measures are winsorized at the 5% and 95% levels for each month. The data include CDAX 

stocks from July 1999 to June 2019.  

 

Table 2: Regression results without breaks – equal-weighted, lag 3 months, different winsorizing levels 

win-level 0.5% / 99.5% 5.0% / 95.0% 10.0% / 90.0% 

averaged 
across m 

months Adj. R2 

Illiquidity 

Adj. R2 

Illiquidity 

Adj. R2 

Illiquidity 

Exp. Unexp. Exp. Unexp. Exp. Unexp. 

1 0.1230 2.23     -12.35 *** 0.1435 1.92     -14.58 *** 0.1713 1.90     -17.09 *** 

2 0.0669 2.51     -10.09 *** 0.0841 2.21     -12.36 *** 0.0994 2.20     -14.37 *** 

3 0.0496 2.90 *   -8.59 **  0.0715 2.59     -12.13 *** 0.0869 2.59     -14.56 *** 

4 0.0437 3.30 *   -7.60 *   0.0692 2.99 *   -12.56 *** 0.0862 3.02 *   -15.62 *** 

5 0.0451 3.58 **  -7.43 *   0.0665 3.23 *   -12.78 **  0.0838 3.27 *   -16.31 *** 

6 0.0430 3.85 **  -6.38     0.0594 3.48 *   -12.01 **  0.0766 3.53 *   -15.98 *** 

7 0.0400 4.05 **  -5.03     0.0524 3.70 **  -10.89 *   0.0661 3.76 **  -14.81 **  

8 0.0406 4.25 *** -4.28     0.0506 3.92 **  -10.36     0.0625 3.97 **  -14.40 **  

9 0.0390 4.38 *** -2.92     0.0446 4.04 **  -9.01     0.0541 4.11 **  -13.02 *   

10 0.0380 4.46 *** -1.65     0.0409 4.18 **  -7.79     0.0478 4.23 **  -11.75     

11 0.0381 4.55 *** -0.07     0.0380 4.31 **  -6.43     0.0431 4.36 **  -10.44     

12 0.0389 4.61 *** 0.98     0.0365 4.40 **  -5.49     0.0405 4.46 **  -9.58     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns 

and illiquidity measures for a time lag of three months and different and rolling averages (1 to 12 months). 

It includes the coefficients of expected and unexpected illiquidity, with their respective significance levels, 

and an adjusted R-square, based on market excess returns (dependent variable). However, the intercept is 

not reported. ***, ** and * denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, 

respectively. The illiquidity measures are winsorized at the 0.5% and 99.5%, the 5% and 95%, and the 10% 

and 90% levels for each month, respectively. The data include CDAX stocks from July 1999 to June 2019.  
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Table 3: Regression results without breaks – value-weighted 

averaged 

across m 

months 

Lag 1 Lag 2 Lag 3 

Adj. R2 

Illiquidity 

Adj. R2 

Illiquidity 

Adj. R2 

Illiquidity 

Exp. Unexp. Exp. Unexp. Exp. Unexp. 

1 0.0811 -1.57     -153.26 *** 0.0738 3.72     -132.18 *** 0.0909 21.74     -125.12 *** 

2 0.0521 0.62     -203.22 **  0.0401 14.31     -119.60 **  0.0463 25.97     -104.08 *** 

3 0.0489 8.00     -234.37 **  0.0358 19.27     -132.86 **  0.0419 32.79 *   -104.58 **  

4 0.0313 13.06     -215.57 *   0.0332 25.92     -139.28 **  0.0418 39.10 *   -110.47 **  

5 0.0370 19.67     -251.91 **  0.0393 33.15     -157.34 **  0.0333 40.09 *   -104.25 **  

6 0.0244 26.45     -205.65     0.0215 34.89     -118.09     0.0298 45.19 **  -96.09 *   

7 0.0071 28.72     -121.02     0.0182 39.40 *   -103.66     0.0236 47.10 **  -82.35     

8 0.0122 32.42     -149.38     0.0205 42.14 *   -112.03     0.0248 49.30 **  -85.89     

9 0.0075 35.70     -104.33     0.0166 44.62 **  -91.87     0.0219 51.24 **  -75.60     

10 0.0053 37.90 *   -71.66     0.0142 46.19 **  -77.25     0.0171 50.68 **  -61.71     

11 0.0038 39.56 *   -34.69     0.0108 46.44 **  -57.77     0.0162 52.07 **  -55.86     

12 0.0028 39.70 *   10.40     0.0106 47.63 **  -52.89     0.0177 54.06 **  -59.81     

Note: This table presents the results of model (5)’s time-series regressions on value-weighted excess returns 

and illiquidity measures for different time lags and rolling averages (3x12). It includes the coefficients of 

expected and unexpected illiquidity, with their respective significance levels, and an adjusted R-square, 

based on market excess returns (dependent variable). However, the intercept is not reported. ***, ** and * 

denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The illiquidity 

measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from 

July 1999 to June 2019.  
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Table 4: Results of the stability tests – equal-weighted, adjusted for inflation 

 Panel A: Global minimizer 

averaged 

across m 
months 

UDmax WDmax  

1 37.43 * (1) 37.43 * (1)     

3 32.44 * (1) 37.49 * (5)     

6 36.00 * (1) 40.26 * (4)     
12 28.45 * (4) 41.40 * (5)     

 Panel B: Sequential breakpoint test 

 
SupFT(2|1) SupFT(3|2) SupFT(4|3) SupFT(5|4) 

1 1.82    2.89    2.89    2.35    
3 1.57    9.15 * 9.15 * 2.59    

6 2.39    10.36 * 10.36 * 4.42    

12 1.21    14.68 * 5.93    3.68    

 Panel C: Estimated break dates with four breaks 

 Break 1 Break 2 Break 3 Break 4 

1 2002M10 2005M06  2009M0 2011M02 

3 2003M04 2007M04  2009M0 2016M12 

6 2003M04 2007M04  2009M0 2016M12 
12 2003M04 2007M04  2009M0 2016M12 

Note: The table shows the stability test results of model (5) on equal-weighted excess returns and illiquidity 

measures, following the Bai and Perron (2003) stability test procedure for a time lag of three months and 

rolling averages across one, three, six, and 12 months. The illiquidity measures are adjusted for inflation 

(EUR-turnover adjusted by consumer price index, Germany). In Panel A, we report the results of the 

supFT(k) test statistics, based on global minimizers. We show the maxima of the UDmax and WDmax 

values, and their significance at the 5% level (*). The number of associated breakpoints is in parentheses. 

In panel B, we present the results of the sequential test, supFT(l+1|l). Panel C shows the structural break 

points, based on the four breaks. The supFT(k) tests and reported standard errors allow for the possibility 

of serial correlations in the disturbances. The heteroscedasticity and autocorrelation consistent covariance 

matrix is based on a quadratic kernel with automatic bandwidth selection with an AR(1) approximation, as 

suggested by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using 

VAR(1). We use a 10% trimming size for the sequential test, supFT(l+1|l). The illiquidity measures are 

winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 to 

June 2019. 
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Table 5: Results of the stability tests - equal-weighted, winsorizing level 0.5% and 99.5% 

 Panel A: Global minimizer 

averaged 

across m 
months 

UDmax WDmax  

1 33.50 * (1) 33.50 * (1)     

3 40.52 * (1) 40.52 * (1)     

6 46.36 * (1) 46.36 * (1)     

12 28.84 * (1) 28.84 * (1)     

 Panel B: Sequential breakpoint test 

 
SupFT(2|1) SupFT(3|2) SupFT(4|3) SupFT(5|4) 

1 1.20    5.07    2.60    4.33    
3 1.51    5.59    6.64 * 2.84    
6 2.30    6.00 * 6.00 * 6.00    

12 1.15    11.43 * 4.57    2.99    

 Panel C: Estimated break dates with four breaks 

 Break 1 Break 2 Break 3 Break 4 

1 2002M10 2007M04  2009M0 2011M06 

3 2001M10 2007M05  2009M0 2016M12 

6 2001M10 2004M09  2007M0 2009M03 

12 2003M04 2007M04  2009M0 2016M12 

Note: The table shows the stability test results of model (5) on equal-weighted excess returns and illiquidity 

measures, following the Bai and Perron (2003) stability test procedure for a time lag of three months and 

rolling averages across one, three, six, and 12 months. In Panel A, we report the results of the supFT(k) test 

statistics, based on global minimizers. We show the maxima of the UDmax and WDmax values, and their 

significance at the 5% level (*). The number of associated breakpoints is in parentheses. In panel B, we 

present the results of the sequential test, supFT(l+1|l). Panel C shows the structural break points, based on 

the four breaks. The supFT(k) tests and reported standard errors allow for the possibility of serial 

correlations in the disturbances. The heteroscedasticity and autocorrelation consistent covariance matrix is 

based on a quadratic kernel with automatic bandwidth selection with an AR(1) approximation, as suggested 

by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using VAR(1). We 

use a 10% trimming size for the sequential test, supFT(l+1|l). The illiquidity measures are winsorized at the 

0.5% and 99.5% levels for each month. The data include CDAX stocks from July 1999 to June 2019. 
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Table 6: Results of the stability tests – equal-weighted, winsorizing level 10% and 90% 

 Panel A: Global minimizer 

averaged 

across m 
months 

UDmax WDmax  

1 40.20 * (1) 40.20 * (1)     

3 26.98 * (3) 38.48 * (5)     

6 27.46 * (1) 32.84 * (3)     
12 34.89 * (4) 48.94 * (4)     

 Panel B: Sequential breakpoint test 

 
SupFT(2|1) SupFT(3|2) SupFT(4|3) SupFT(5|4) 

1 1.50    3.43    3.43    2.61    
3 1.54    6.90 * 6.90 * 2.43    

6 1.95    6.31 * 6.31 * 6.31 * 

12 1.61    6.63 * 6.63 * 3.11    

 Panel C: Estimated break dates with four breaks 

 Break 1 Break 2 Break 3 Break 4 

1 2002M10 2007M04  2009M0 2011M05 

3 2003M04 2007M04  2009M0 2016M12 

6 2001M10 2004M09  2007M0 2009M03 
12 2003M04 2007M04  2009M0 2016M12 

Note: The table shows the stability test results of model (5) on equal-weighted excess returns and illiquidity 

measures, following the Bai and Perron (2003) stability test procedure for a time lag of three months and 

rolling averages across one, three, six, and 12 months. In Panel A, we report the results of the supFT(k) test 

statistics, based on global minimizers. We show the maxima of the UDmax and WDmax values, and their 

significance at the 5% level (*). The number of associated breakpoints is in parentheses. In panel B, we 

present the results of the sequential test, supFT(l+1|l). Panel C shows the structural break points, based on 

the four breaks. The supFT(k) tests and reported standard errors allow for the possibility of serial 

correlations in the disturbances. The heteroscedasticity and autocorrelation consistent covariance matrix is 

based on a quadratic kernel with automatic bandwidth selection with an AR(1) approximation, as suggested 

by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using VAR(1). We 

use a 10% trimming size for the sequential test, supFT(l+1|l). The illiquidity measures are winsorized at the 

10% and 90% levels for each month. The data include CDAX stocks from July 1999 to June 2019. 
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Table 7: Results of the stability tests – value-weighted 

 Panel A: Global minimizer 

averaged 

across m 
months 

UDmax WDmax  

1 13.20   (0) 17.95 * (5)     

3 12.11   (0) 12.30   (0)     

6 13.56   (0) 19.02 * (4)     
12 13.16   (0) 20.04 * (5)     

 Panel B: Sequential breakpoint test 

 
SupFT(2|1) SupFT(3|2) SupFT(4|3) SupFT(5|4) 

1 3.25    1.19    5.61    1.90    
3 1.65    1.49    1.72    2.12    

6 2.65    2.03    1.56    0.75    

12 6.62 * 1.14    6.19 * 6.19    

 Panel C: Estimated break dates with four breaks 

 Break 1 Break 2 Break 3 Break 4 

1 2002M10 2006M12 2008M11 2011M10 

3 2001M10 2006M12 2008M11 2008M11 

6 2001M10 2006M12 2008M11 2009M03 
12 2002M04 2006M12 2008M11 2009M08 

Note: The table shows the stability test results of model (5) on value-weighted excess returns and illiquidity 

measures, following the Bai and Perron (2003) stability test procedure for a time lag of three months and 

rolling averages across one, three, six, and 12 months. In Panel A, we report the results of the supFT(k) test 

statistics, based on global minimizers. We show the maxima of the UDmax and WDmax values, and their 

significance at the 5% level (*). The number of associated breakpoints is in parentheses. In panel B, we 

present the results of the sequential test, supFT(l+1|l). Panel C shows the structural break points, based on 

the four breaks. The supFT(k) tests and reported standard errors allow for the possibility of serial 

correlations in the disturbances. The heteroscedasticity and autocorrelation consistent covariance matrix is 

based on a quadratic kernel with automatic bandwidth selection with an AR(1) approximation, as suggested 

by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using VAR(1). We 

use a 10% trimming size for the sequential test, supFT(l+1|l). The illiquidity measures are winsorized at the 

5% and 95% levels for each month. The data include CDAX stocks from July 1999 to June 2019. 

 

 

Electronic copy available at: https://ssrn.com/abstract=3829227



8 

 

Table 8: Regression results with fix breaks – equal-weighted, adjusted for inflation 

 Period 1 Period 2 Period 3 Period 4 Period 5 

averaged 

across m 
months Adj. R2 SIC 

Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 

Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

1 0.2325 -2.9918 -0.73     -8.92     6.83 *** -6.12 *   -6.72     -15.07     5.91 **  -2.79     8.40     -15.24     

2 0.2095 -2.9622 -0.69     -9.16     7.58 *** -1.49     -8.77 *   -4.41     6.57 *** 3.03     5.85     -24.74 *   

3 0.2193 -2.9747 -0.52     -11.23     7.79 *** 0.31     -10.21 *   -0.55     6.80 *** 5.37     10.01     -31.50 *** 

4 0.2213 -2.9773 -0.32     -12.71     7.90 *** 2.37     -9.74     -6.27     6.93 *** 7.03     11.37 **  -34.05 *** 

5 0.2188 -2.9741 -0.15     -12.99     7.71 *** 3.89     -11.11     -3.66     6.67 *** 7.62     12.08 **  -38.43 *** 

6 0.2126 -2.9662 -0.13     -12.74     7.62 *** 5.27     -10.24     -10.40     6.38 *** 9.95 *   17.21 *** -25.37 *   

7 0.2182 -2.9733 0.05     -13.54     7.48 *** 8.35 *   -8.09     -20.86     6.06 *** 12.50 **  19.24 *** -23.48     

8 0.2185 -2.9737 0.54     -15.71     7.24 *** 10.47 *   -7.06     -26.59     5.74 *** 13.81 *** 19.62 *** -15.58     

9 0.2212 -2.9772 0.96     -18.04     6.98 *** 15.20 *** -6.84     -28.75     5.29 *** 15.40 *** 19.56 *** -11.69     

10 0.2177 -2.9727 1.68     -21.70     6.55 *** 17.74 *** -8.39     -25.00     4.95 *** 16.59 *** 20.08 *** -6.31     

11 0.2186 -2.9738 2.63     -26.41     6.05 *** 21.00 *** -10.99     -19.19     4.67 *** 17.64 *** 19.85 *** -5.74     

12 0.2148 -2.9690 2.71     -27.77     5.41 **  22.28 *** -13.34     -15.22     4.36 *** 17.93 *** 19.59 *** -3.51     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures for a time lag of three months and 12 

rolling averages for the identified sub-periods. It includes the coefficients of expected and unexpected illiquidity with their respective significance levels, the adjusted R-squares, 

and the Schwarz information criteria (SIC), based on the market’s excess returns (dependent variable). The illiquidity measures are adjusted for inflation (EUR-turnover adjusted 

by consumer price index, Germany). However, the intercept is not reported. ***, ** and * denote the test statistics of the coefficients at the 1%, 5% and 10% levels, respectively. 

The heteroscedasticity and autocorrelation consistent covariance matrix is based on a quadratic kernel with automatic bandwidth selection with an AR(1) approximation, as 

suggested by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using VAR(1). The sub-periods are defined as follows: (1) July 1999 to March 

2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 2016; and (5) December 2016 to June 2019. The illiquidity measures are 

winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 to June 2019.  
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Table 9: Regression results with fix breaks - equal weighted, winsorizing level 0.5% and 99.5% 

 Period 1 Period 2 Period 3 Period 4 Period 5 

averaged 

across m 

months Adj. R2 SIC 

Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 

Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

1 0.2210 -2.9480 -0.36     -9.59 *   6.98 *** -3.94     -12.27     -0.31     6.35 **  -4.37     8.02     -8.49     

2 0.1976 -2.9184 -1.11     -6.62     7.62 *** -0.32     -13.05 *   9.45     7.02 *** 2.71     8.78     -17.61     

3 0.2031 -2.9253 -1.23     -6.71     7.92 *** 2.55     -13.24     5.13     7.24 *** 5.91     13.68 *** -18.14 *   

4 0.2059 -2.9288 -1.41     -5.71     7.97 *** 4.09     -12.14     -8.74     7.27 *** 8.05     14.73 *** -17.62 *   

5 0.2046 -2.9273 -1.62     -4.70     7.74 *** 3.83     -14.27     -3.35     6.94 *** 8.34 *   15.16 *** -17.13     

6 0.2001 -2.9216 -2.12     -2.67     7.54 *** 4.96     -14.07     -9.11     6.66 *** 9.18 *   16.68 *** -8.71     

7 0.2066 -2.9297 -2.79     -0.50     7.37 *** 7.34     -12.17     -21.15     6.22 *** 10.84 **  17.03 *** -10.93     

8 0.2095 -2.9335 -2.22     -3.04     7.12 *** 9.51 *   -10.84     -31.02 *   5.84 *** 11.52 *** 16.79 *** -6.52     

9 0.2122 -2.9368 -2.31     -3.26     6.71 *** 13.09 *** -10.19     -34.02     5.46 *** 12.53 *** 16.55 *** -7.51     

10 0.2063 -2.9293 -2.17     -4.60     6.22 *** 15.16 *** -11.59     -32.87     5.16 *** 12.79 *** 16.85 *** -1.73     

11 0.2009 -2.9226 -1.68     -6.74     5.69 *** 17.18 *** -15.21     -26.10     4.89 *** 13.28 *** 16.55 *** -0.15     

12 0.1957 -2.9162 -1.00     -10.30     5.04 **  17.17 *** -17.67     -23.65     4.59 *** 13.34 *** 16.54 *** 3.35     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures for a time lag of three months and 12 

rolling averages for the identified sub-periods. It includes the coefficients of expected and unexpected illiquidity with their respective significance levels, the adjusted R-squares, 

and the Schwarz information criteria (SIC), based on the market’s excess returns (dependent variable). However, the intercept is not reported. ***, ** and * denote the test 

statistics of the coefficients at the 1%, 5% and 10% levels, respectively. The heteroscedasticity and autocorrelation consistent covariance matrix is based on a quadratic kernel 

with automatic bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using 

VAR(1). The sub-periods are defined as follows: (1) July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 

2016; and (5) December 2016 to June 2019. The illiquidity measures are winsorized at the 0.5% and 99.5% levels for each month. The data include CDAX stocks from July 

1999 to June 2019.  
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Table 10: Regression results with fix breaks - equal weighted, winsorizing level 10% and 90% 

 Period 1 Period 2 Period 3 Period 4 Period 5 

averaged 

across m 
months Adj. R2 SIC 

Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 

Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

1 0.2474 -3.0572 -0.76     -10.37     6.93 *** -7.32 **  -5.74     -21.37 *   5.59 **  -6.24     -1.53     -39.01 **  

2 0.2119 -3.0111 -0.89     -9.55     8.11 *** -1.08     -8.76 **  -8.79     6.31 **  0.16     -2.58     -53.19 **  

3 0.2165 -3.0169 -0.65     -12.50     8.39 *** 0.78     -10.62 **  -4.90     6.53 *** 2.76     3.54     -62.18 *** 

4 0.2197 -3.0210 -0.45     -14.21     8.53 *** 2.86     -9.50     -12.05     6.79 *** 4.63     5.45     -69.70 *** 

5 0.2170 -3.0175 -0.18     -15.03     8.36 *** 4.35     -10.86     -10.61     6.60 *** 5.70     9.09     -74.07 *** 

6 0.2107 -3.0095 0.11     -15.97     8.31 *** 5.89     -9.93     -16.79     6.41 *** 8.69     19.51 **  -50.82 *   

7 0.2148 -3.0147 0.29     -16.77     8.24 *** 8.79 *   -7.15     -27.42     6.19 *** 12.88     24.24 *** -43.62     

8 0.2162 -3.0165 0.57     -18.23     8.03 *** 11.05 **  -5.54     -34.24     5.93 *** 14.72 **  26.16 *** -32.15     

9 0.2172 -3.0178 0.38     -17.87     7.87 *** 15.50 *** -5.42     -36.00     5.55 *** 16.91 **  26.53 *** -25.90     

10 0.2142 -3.0139 1.12     -22.07     7.51 *** 18.99 *** -7.62     -31.11     5.23 *** 18.70 **  27.65 *** -18.16     

11 0.2158 -3.0160 2.74     -30.52     7.06 *** 22.55 *** -11.24     -23.16     4.96 *** 20.78 *** 28.35 *** -14.26     

12 0.2151 -3.0150 3.32     -34.80     6.45 *** 24.71 *** -14.49     -17.34     4.69 **  21.63 *** 28.48 *** -11.31     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures for a time lag of three months and 12 

rolling averages for the identified sub-periods. It includes the coefficients of expected and unexpected illiquidity with their respective significance levels, the adjusted R-squares, 

and the Schwarz information criteria (SIC), based on the market’s excess returns (dependent variable). However, the intercept is not reported. ***, ** and * denote the test 

statistics of the coefficients at the 1%, 5% and 10% levels, respectively. The heteroscedasticity and autocorrelation consistent covariance matrix is based on a quadratic kernel 

with automatic bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using 

VAR(1). The sub-periods are defined as follows: (1) July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 

2016; and (5) December 2016 to June 2019. The illiquidity measures are winsorized at the 10% and 90% levels for each month. The data include CDAX stocks from July 1999 

to June 2019.  
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Table 11: Regression results with fix breaks – value-weighted 

 Period 1 Period 2 Period 3 Period 4 Period 5 

averaged 

across m 
months Adj. R2 SIC 

Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 

Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

1 0.1382 -2.7801 2.20     -143.02     93.09 *** 33.05     -124.97 **  -71.58     39.22     -56.23     66.55     -231.49     

2 0.1068 -2.7443 -13.47     -95.73     87.77 *** 85.02     -53.01     -168.67     53.44 *   -9.72     31.98     -178.59     

3 0.1108 -2.7488 -18.28     -108.80     83.78 *** 110.20     -27.23     -243.88     59.93 *   -3.05     82.34     -175.22     

4 0.1099 -2.7477 -15.25     -104.27     83.59 *** 133.36     30.42     -350.73     61.57 *   7.87     107.98     -135.87     

5 0.1064 -2.7439 -13.46     -116.88     79.74 *** 173.18     -71.78     -262.60     54.28     30.10     147.34     -198.04     

6 0.1043 -2.7415 -3.21     -126.72     74.92 *** 174.87     -66.48     -295.70     53.69     45.54     194.10 *   -128.27     

7 0.1073 -2.7449 -8.12     -118.92     70.02 *** 196.07 *   34.82     -448.11     49.99     64.62     224.48 **  -99.49     

8 0.1096 -2.7474 -5.45     -131.91     59.78 **  212.76 **  62.95     -509.43 *   47.15     50.12     271.34 **  -78.33     

9 0.1101 -2.7479 -10.13     -118.77     55.13 **  228.70 *** 45.84     -512.21 *   43.29     62.45     314.53 *** -71.88     

10 0.1098 -2.7477 -4.25     -137.83     48.45 **  252.24 *** -3.92     -470.57     35.58     85.33     349.78 *** -8.94     

11 0.1048 -2.7421 5.71     -151.13     42.18 *   229.35 *** -30.56     -455.22     31.18     106.40     373.49 *** 45.81     

12 0.0988 -2.7353 7.94     -161.54     39.22     181.80 *** -29.77     -474.47     28.12     110.78     395.19 *** 95.63     

Note: This table presents the results of model (5)’s time-series regressions on value-weighted excess returns and illiquidity measures for a time lag of three months and 12 

rolling averages for the identified sub-periods. It includes the coefficients of expected and unexpected illiquidity with their respective significance levels, the adjusted R-squares, 

and the Schwarz information criteria (SIC), based on the market’s excess returns (dependent variable). However, the intercept is not reported. ***, ** and * denote the test 

statistics of the coefficients at the 1%, 5% and 10% levels, respectively. The heteroscedasticity and autocorrelation consistent covariance matrix is based on a quadratic kernel 

with automatic bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using 

VAR(1). The sub-periods are defined as follows: (1) July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 

2016; and (5) December 2016 to June 2019. The illiquidity measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 

to June 2019.  
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Table 12: Calculating ILLIQ-Alphas – equal-weighted, different rolling periods 

Portfolio 

averaged 

across m 

months 

adj. R2 SIC 
Durban-
Watson 

F-Test constant SMB HML CMA RMW 

TOTAL 

1 0.0020 0.2637 0.1738 1.1161 0.5831 *** 0.7090     0.0613     0.6095     -0.6563     
2 -0.0052 0.2353 0.0941 0.6996 0.5801 *** 0.7569     0.2890     0.1656     -0.2995     

3 -0.0035 0.2090 0.0723 0.7962 0.5783 *** 0.8455     0.4515     -0.0554     -0.2586     

4 -0.0003 0.1850 0.0684 0.9847 0.5767 *** 0.9700     0.5191     -0.1584     -0.2331     
5 0.0045 0.1609 0.0710 1.2623 0.5744 *** 1.1337     0.6006     -0.2334     -0.1070     

6 0.0083 0.1415 0.0749 1.4853 0.5724 *** 1.2173     0.6892     -0.2747     -0.0291     

7 0.0101 0.1246 0.0779 1.5900 0.5709 *** 1.2553     0.7173     -0.2921     0.0233     
8 0.0126 0.1056 0.0788 1.7343 0.5696 *** 1.3174 *** 0.6927     -0.2530     0.0482     

9 0.0126 0.0891 0.0793 1.7378 0.5687 *** 1.3117 *** 0.6812     -0.2509     0.0501     

10 0.0123 0.0724 0.0799 1.7191 0.5676 *** 1.2984 *** 0.6780     -0.2643     0.0722     
11 0.0136 0.0541 0.0787 1.7966 0.5666 *** 1.3266 *** 0.6861     -0.2996     0.0978     

12 0.0137 0.0381 0.0790 1.8023 0.5662 *** 1.3341 *** 0.6546     -0.3249     0.0790     

                

2 

12 

0.0164 0.8938 0.0913 1.9604 1.0704 *** 2.0713 *** 0.4544     -0.4473     -0.7092     

4 0.0061 0.6717 0.0758 1.3520 0.6478 *** 1.4137     0.8189     -0.3773     -0.4850     

6 -0.0016 -0.2787 0.0811 0.9080 0.3437 *** 0.6336     0.5914     -0.1542     0.3848     

8 0.0104 -2.2880 0.1607 1.6082 0.1035 *** 0.2624     0.1002     0.1913     0.2019     
10 0.0217 -4.5488 0.2850 2.2780 0.0250 *** 0.0797     0.0945     -0.0517     0.1706     

TOTAL 0.0137 0.0381 0.0790 1.8023 0.5662 *** 1.3341 *** 0.6546     -0.3249     0.0790     

Note: This table presents the results of model (6)’s time-series regressions on equal-weighted excess returns and illiquidity measures using four factors to explain expected 

illiquidity for several portfolios and rolling averages over m months. It includes the coefficients of SMB (small minus big - the size factor), HML (high minus low Book-to-

Market Ratio - the value factor), RMW (robust minus weak operating profitability - the profitability factor), and CMA (conservative minus aggressive investment firms - the 

investment factor) (see Fama and French 2015) with their respective significance levels, an adjusted R-square, Schwarz Information Criteria (SIC), Durban-Watson statistic, 

and the result of the F-Test based on portfolio resp. market excess returns (dependent variable). ***, ** and * denote the test statistics of the coefficients at the 1%, 5%, and 

10% levels, respectively. The illiquidity measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 to June 2019.  
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Table 13: Calculating ILLIQ-Alphas – equal-weighted, adjusted for inflation 

Portfolio 

averaged 

across m 

months 

adj. R2 SIC 
Durban-
Watson 

F-Test constant SMB HML CMA RMW 

TOTAL 

1 0.0002 0.3401 0.1808 1.0090 0.6540 *** 0.7840     -0.0118     0.4801     -0.7447     
2 -0.0062 0.3122 0.0974 0.6420 0.6509 *** 0.8272     0.2282     0.0169     -0.3633     

3 -0.0040 0.2872 0.0750 0.7713 0.6492 *** 0.9242     0.4004     -0.2127     -0.3224     

4 -0.0002 0.2649 0.0711 0.9886 0.6476 *** 1.0580     0.4728     -0.3211     -0.2964     
5 0.0049 0.2428 0.0738 1.2821 0.6453 *** 1.2338     0.5577     -0.3992     -0.1651     

6 0.0085 0.2258 0.0781 1.4976 0.6433 *** 1.3250     0.6524     -0.4432     -0.0829     

7 0.0104 0.2112 0.0809 1.6070 0.6418 *** 1.3688 *** 0.6840     -0.4626     -0.0284     
8 0.0130 0.1945 0.0820 1.7600 0.6405 *** 1.4387 *** 0.6597     -0.4218     -0.0024     

9 0.0131 0.1802 0.0827 1.7692 0.6396 *** 1.4352 *** 0.6475     -0.4188     -0.0014     

10 0.0129 0.1657 0.0835 1.7563 0.6386 *** 1.4233 *** 0.6442     -0.4322     0.0214     
11 0.0145 0.1495 0.0828 1.8480 0.6376 *** 1.4543 *** 0.6526     -0.4689     0.0479     

12 0.0150 0.1353 0.0835 1.8793 0.6374 *** 1.4628 *** 0.6192     -0.4946     0.0271     

                

2 

12 

0.0202 0.9821 0.0992 2.1928 1.1801 *** 2.2317 *** 0.3400     -0.7071     -0.8699     

4 0.0064 0.7351 0.0817 1.3696 0.7217 *** 1.5025     0.7952     -0.5545     -0.5568     

6 -0.0033 -0.1354 0.0803 0.8102 0.3876 *** 0.6926     0.5987     -0.2517     0.3985     

8 0.0103 -2.2198 0.1764 1.5983 0.1170 *** 0.2993     0.0980     0.1755     0.2140     
10 0.0187 -4.2245 0.2697 2.1026 0.0291 *** 0.0885     0.1025     -0.0658     0.1975     

TOTAL 0.0150 0.1353 0.0835 1.8793 0.6374 *** 1.4628 *** 0.6192     -0.4946     0.0271     

 
Note: This table presents the results of model (6)’s time-series regressions on equal-weighted illiquidity measures using four factors to explain expected illiquidity for several 

portfolios and rolling averages over m months. It includes the coefficients of SMB (small minus big - the size factor), HML (high minus low Book-to-Market Ratio - the value 

factor), RMW (robust minus weak operating profitability - the profitability factor), and CMA (conservative minus aggressive investment firms - the investment factor) (see Fama 

and French 2015) with their respective significance levels, an adjusted R-square, Schwarz Information Criteria (SIC), Durban-Watson statistic, and the result of the F-Test based 

on portfolio resp. market excess returns (dependent variable). ***, ** and * denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The 

illiquidity measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 to June 2019.  
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Table 14: Calculating ILLIQ-Alphas – equal-weighted, winsorizing level 0.5% and 99.5% 

Portfolio 

averaged 

across m 

months 

adj. R2 SIC 
Durban-
Watson 

F-Test constant SMB HML CMA RMW 

TOTAL 

1 0.0000 0.3663 0.2110 1.0016 0.7463 *** 0.8322     0.0517     0.4348     -0.7013     
2 -0.0049 0.3231 0.1099 0.7190 0.7433 *** 0.8344     0.2846     -0.0759     -0.5180     

3 -0.0016 0.2974 0.0911 0.9094 0.7398 *** 0.9401     0.4717     -0.3078     -0.5006     

4 0.0029 0.2797 0.0870 1.1704 0.7377 *** 1.0934     0.5592     -0.3943     -0.4659     
5 0.0077 0.2614 0.0927 1.4464 0.7346 *** 1.2705     0.6387     -0.4420     -0.3135     

6 0.0117 0.2469 0.0948 1.6845 0.7316 *** 1.3731 *** 0.7398     -0.4842     -0.2181     

7 0.0132 0.2361 0.0984 1.7736 0.7293 *** 1.4113 *** 0.7517     -0.4681     -0.1810     
8 0.0157 0.2235 0.0988 1.9188 0.7274 *** 1.4704 *** 0.7330     -0.4268     -0.1914     

9 0.0157 0.2100 0.0999 1.9212 0.7258 *** 1.4675 *** 0.7339     -0.4246     -0.1553     

10 0.0159 0.1967 0.1001 1.9357 0.7241 *** 1.4647 *** 0.7454     -0.4464     -0.1362     
11 0.0168 0.1844 0.0994 1.9887 0.7229 *** 1.4860 *** 0.7381     -0.4813     -0.1290     

12 0.0173 0.1748 0.0996 2.0141 0.7225 *** 1.4970 *** 0.7037     -0.5201     -0.1577     

                

2 

12 

0.0142 1.0479 0.1240 1.8294 1.2826 *** 2.1257 *** 0.6326     -0.5349     -0.8097     

4 0.0077 0.8167 0.1051 1.4509 0.7151 *** 1.4332     0.9592     -0.3492     -0.7262     

6 -0.0018 -0.0933 0.1025 0.8991 0.3633 *** 0.6221     0.6736     -0.1491     0.4664     

8 0.0088 -2.1782 0.1977 1.5110 0.1070 *** 0.2035     0.0612     0.2469     0.2714     
10 0.0202 -4.5097 0.2915 2.1879 0.0254 *** 0.0732     0.0969     -0.0548     0.1718     

TOTAL 0.0173 0.1748 0.0996 2.0141 0.7225 *** 1.4970 *** 0.7037     -0.5201     -0.1577     

 
Note: This table presents the results of model (6)’s time-series regressions on value-weighted illiquidity measures using four factors to explain expected illiquidity for several 

portfolios and rolling averages over m months. It includes the coefficients of SMB (small minus big - the size factor), HML (high minus low Book-to-Market Ratio - the value 

factor), RMW (robust minus weak operating profitability - the profitability factor), and CMA (conservative minus aggressive investment firms - the investment factor) (see Fama 

and French 2015) with their respective significance levels, an adjusted R-square, Schwarz Information Criteria (SIC), Durban-Watson statistic, and the result of the F-Test based 

on portfolio resp. market excess returns (dependent variable). ***, ** and * denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The 

illiquidity measures are winsorized at the 0.5% and 99.5% levels for each month. The data include CDAX stocks from July 1999 to June 2019.  
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Table 15: Calculating ILLIQ-Alphas – equal-weighted, winsorizing level 10% and 90% 

Portfolio 

averaged 

across m 

months 

adj. R2 SIC 
Durban-
Watson 

F-Test constant SMB HML CMA RMW 

TOTAL 

1 0.0002 0.3401 0.1808 1.0090 0.6540 *** 0.7840     -0.0118     0.4801     -0.7447     
2 -0.0062 0.3122 0.0974 0.6420 0.6509 *** 0.8272     0.2282     0.0169     -0.3633     

3 -0.0040 0.2872 0.0750 0.7713 0.6492 *** 0.9242     0.4004     -0.2127     -0.3224     

4 -0.0002 0.2649 0.0711 0.9886 0.6476 *** 1.0580     0.4728     -0.3211     -0.2964     
5 0.0049 0.2428 0.0738 1.2821 0.6453 *** 1.2338     0.5577     -0.3992     -0.1651     

6 0.0085 0.2258 0.0781 1.4976 0.6433 *** 1.3250     0.6524     -0.4432     -0.0829     

7 0.0104 0.2112 0.0809 1.6070 0.6418 *** 1.3688 *** 0.6840     -0.4626     -0.0284     
8 0.0130 0.1945 0.0820 1.7600 0.6405 *** 1.4387 *** 0.6597     -0.4218     -0.0024     

9 0.0131 0.1802 0.0827 1.7692 0.6396 *** 1.4352 *** 0.6475     -0.4188     -0.0014     

10 0.0129 0.1657 0.0835 1.7563 0.6386 *** 1.4233 *** 0.6442     -0.4322     0.0214     
11 0.0145 0.1495 0.0828 1.8480 0.6376 *** 1.4543 *** 0.6526     -0.4689     0.0479     

12 0.0150 0.1353 0.0835 1.8793 0.6374 *** 1.4628 *** 0.6192     -0.4946     0.0271     

                

2 

12 

0.0202 0.9821 0.0992 2.1928 1.1801 *** 2.2317 *** 0.3400     -0.7071     -0.8699     

4 0.0064 0.7351 0.0817 1.3696 0.7217 *** 1.5025     0.7952     -0.5545     -0.5568     

6 -0.0033 -0.1354 0.0803 0.8102 0.3876 *** 0.6926     0.5987     -0.2517     0.3985     

8 0.0103 -2.2198 0.1764 1.5983 0.1170 *** 0.2993     0.0980     0.1755     0.2140     
10 0.0187 -4.2245 0.2697 2.1026 0.0291 *** 0.0885     0.1025     -0.0658     0.1975     

TOTAL 0.0150 0.1353 0.0835 1.8793 0.6374 *** 1.4628 *** 0.6192     -0.4946     0.0271     

 
Note: This table presents the results of model (6)’s time-series regressions on value-weighted illiquidity measures using four factors to explain expected illiquidity for several 

portfolios and rolling averages over m months. It includes the coefficients of SMB (small minus big - the size factor), HML (high minus low Book-to-Market Ratio - the value 

factor), RMW (robust minus weak operating profitability - the profitability factor), and CMA (conservative minus aggressive investment firms - the investment factor) (see Fama 

and French 2015) with their respective significance levels, an adjusted R-square, Schwarz Information Criteria (SIC), Durban-Watson statistic, and the result of the F-Test based 

on portfolio resp. market excess returns (dependent variable). ***, ** and * denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The 

illiquidity measures are winsorized at the10% and 90% levels for each month. The data include CDAX stocks from July 1999 to June 2019. 
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Table 16: Calculating ILLIQ-Alphas – value-weighted 

Portfolio 

averaged 

across m 
months 

adj. R2 SIC 
Durban-

Watson 
F-Test constant SMB HML CMA RMW 

TOTAL 

1 0.0056 0.0214 0.5637 -0.0517 0.0338 *** 0.0214     -0.0517     0.0945     -0.0171     

2 -0.0117 0.0187 0.4785 -0.0148 0.0334 *** 0.0187     -0.0148     0.0396     0.0134     

3 -0.0139 0.0247 0.6763 0.0105 0.0331 *** 0.0247     0.0105     0.0092     0.0251     
4 -0.0133 0.0327 0.9429 0.0178 0.0329 *** 0.0327     0.0178     -0.0057     0.0213     

5 -0.0099 0.0421 1.2773 0.0253 0.0327 *** 0.0421     0.0253     -0.0126     0.0320     

6 -0.0077 0.0446 1.3879 0.0333 0.0325 *** 0.0446     0.0333     -0.0149     0.0333     
7 -0.0052 0.0460 1.4884 0.0380 0.0323 *** 0.0460     0.0380     -0.0140     0.0396     

8 0.0009 0.0578 1.8365 0.0414 0.0321 *** 0.0578     0.0414     -0.0103     0.0450     
9 0.0003 0.0559 1.8151 0.0394 0.0320 *** 0.0559     0.0394     -0.0064     0.0418     

10 0.0016 0.0573 1.8616 0.0405 0.0320 *** 0.0573     0.0405     -0.0060     0.0418     

11 0.0041 0.0615 2.0119 0.0419 0.0319 *** 0.0615     0.0419     -0.0081     0.0444     
12 0.0029 0.0610 2.0335 0.0389 0.0319 *** 0.0610     0.0389     -0.0080     0.0415     

                

2 

12 

0.0170 0.6608 0.1151 1.9964 0.9172 *** 1.9263 *** 0.6490     -0.4490     -0.3133     

4 0.0061 0.5076 0.0950 1.3525 0.5829 *** 1.2745     0.7141     -0.1955     -0.4665     
6 0.0000 -0.5755 0.0915 1.0004 0.3066 *** 0.5746     0.4946     -0.0559     0.3120     

8 0.0127 -2.6270 0.1892 1.7457 0.0921 *** 0.2297     0.0512     0.1905     0.1893     

10 -0.0034 -7.0089 0.2326 0.8054 0.0089 *** 0.0198     0.0168     -0.0177     0.0225     
TOTAL 0.0029 -5.4582 0.1161 1.1691 0.0319 *** 0.0610     0.0389     -0.0080     0.0415     

 
Note: This table presents the results of model (6)’s time-series regressions on value-weighted illiquidity measures using four factors to explain expected illiquidity for several 

portfolios and rolling averages over m months. It includes the coefficients of SMB (small minus big - the size factor), HML (high minus low Book-to-Market Ratio - the value 

factor), RMW (robust minus weak operating profitability - the profitability factor), and CMA (conservative minus aggressive investment firms - the investment factor) (see Fama 

and French 2015) with their respective significance levels, an adjusted R-square, Schwarz Information Criteria (SIC), Durban-Watson statistic, and the result of the F-Test based 

on portfolio resp. market excess returns (dependent variable). ***, ** and * denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The 

illiquidity measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 to June 2019. 
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Table 17: Regression results with orthogonalized LIQ and Fama-French factors without breaks and with fix breaks – equal-weighted, adjusted for inflation 

 Total Sample Subsamples with breakpoints 

   Period 1 Period 2 Period 3 Period 4 Period 5 

averaged  Illiquidity  Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 
across m 

months 
Adj. R2 Exp. Unexp. Adj. R2 Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

 

1 0.3840 2.89 *   -10.43 *** 0.7274 23.61     -50.79     94.43 *** 26.40     -207.87 **  29.03     3.89     -81.60 *** 15.96     -514.87     
2 0.3542 3.21 **  -9.02 *** 0.7169 25.45     -35.53     100.29 *** 36.86     -292.53 **  130.22     3.56     -80.11 **  -3.11     -540.37 **  

3 0.3578 3.78 **  -9.42 *** 0.7105 25.25     -42.83     98.50 *** 61.68     -91.77     -130.34     7.07     -72.44 *   74.45     -461.71     

4 0.3644 4.31 *** -10.14 *** 0.7043 33.62     -46.51     98.95 *** 49.23     -37.19     -243.89     10.66     -54.46     118.30     -347.70     
5 0.3730 4.76 *** -11.04 *** 0.7027 41.38     -47.68     96.85 *** 67.28     -78.11     -205.54     15.92     -58.23     158.50     -273.06     

6 0.3682 5.01 *** -10.24 *** 0.6982 43.01     -38.62     93.36 *** 70.28     -65.07     -233.65     16.07     -47.78     252.93     -176.65     

7 0.3601 5.15 *** -8.77 **  0.6972 40.41     -20.83     89.20 *** 99.14     -28.38     -325.91     13.08     -34.85     302.06     -198.34     
8 0.3545 5.33 *** -7.17 *   0.6970 45.46     -11.81     83.23 *** 106.26 *   -25.08     -352.86     12.68     -22.41     325.48     -233.53     

9 0.3460 5.32 *** -5.10     0.6952 40.26     4.04     79.85 *** 115.20 *   -35.95     -319.17     10.27     -12.99     354.29     -193.60     

10 0.3406 5.29 *** -3.23     0.6929 35.88     13.24     74.22 **  140.35 *   -59.97     -251.51     7.57     -13.12     402.99 *   -49.95     
11 0.3366 5.22 *** -1.06     0.6913 40.51     20.13     69.74 **  146.30 *   -75.52     -182.54     4.99     -2.70     438.36 **  54.73     

12 0.3345 5.15 *** 0.40     0.6896 40.89     18.01     67.12 **  130.82 *   -89.74     -127.45     2.94     1.13     453.49 *** 98.32     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures for a time lag of three months, and 12 

rolling averages for the total period, without breaks, and identified sub-periods. It includes the coefficients of expected and unexpected illiquidity with their respective 

significance levels, and the adjusted R-squares, based on the market’s excess returns (dependent variable). The illiquidity measures are adjusted for inflation (EUR-turnover 

adjusted by consumer price index, Germany). However, the intercept is not reported. ***, ** and * denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, 

respectively. The OLIQ, which represents the orthogonalized LIQ, is the illiquidity measure. This orthogonalized LIQ is risk-adjusted for the four Fama-French factors (see 

Table 13). The heteroscedasticity and autocorrelation consistent covariance matrix is based on a quadratic kernel with automatic bandwidth selection with an AR(1) 

approximation, as suggested by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using VAR(1). The sub-periods are defined as follows: (1) 

July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 2016; and (5) December 2016 to October 2018. The 

illiquidity measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 to October 2018. 
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Table 18: Regression results with orthogonalized LIQ and Fama-French factors without breaks and with fix breaks – equal-weighted, winsorizing level at 0.5% and 99.5% 

 Total Sample Subsamples with breakpoints 

   Period 1 Period 2 Period 3 Period 4 Period 5 

averaged  Illiquidity  Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 
across m 

months 
Adj. R2 Exp. Unexp. Adj. R2 Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

 

1 0.3716 2.96 *   -9.54 *** 0.6245 -1.66     -3.03     8.13 *** -1.34     -13.95 *   -3.90     2.77     -5.97 *   12.45     -6.74     
2 0.3472 3.34 **  -8.58 *** 0.6174 -1.81     -3.13     8.82 *** 0.64     -13.07     -4.22     3.25     -1.96     14.76 *** -17.01 **  

3 0.3482 3.98 **  -8.33 **  0.6210 -1.29     -5.81     8.99 *** 2.47     -13.06     -6.11     3.84 **  1.80     16.35 *** -17.72     

4 0.3496 4.52 *** -7.83 **  0.6290 -0.67     -7.80 *   9.05 *** 2.32     -14.11     -6.80     4.12 **  4.58     17.46 *** -18.60     
5 0.3580 4.99 *** -8.20 **  0.6287 -0.09     -9.27 **  8.92 *** 1.94     -15.26     -4.22     4.19 **  4.40     18.69 *** -11.68     

6 0.3564 5.27 *** -7.15 **  0.6272 0.09     -9.48 **  8.80 *** 2.08     -15.38     -5.33     4.14 **  5.28     19.70 *** -7.86     

7 0.3500 5.39 *** -5.28     0.6265 -0.07     -8.85 *   8.53 *** 5.49     -14.51     -8.53     3.88 **  7.05 **  20.26 *** -8.37     
8 0.3481 5.56 *** -3.79     0.6270 0.13     -9.00 *   8.26 *** 7.24 *   -13.79     -11.82     3.77 **  8.07 **  20.77 *** -6.28     

9 0.3428 5.52 *** -1.63     0.6252 -0.19     -8.30 *   7.89 *** 9.50 **  -12.21     -12.87     3.58 **  8.74 *** 21.14 *** -5.34     

10 0.3402 5.44 *** 0.08     0.6210 -0.60     -7.85     7.52 *** 10.30 **  -11.35     -12.42     3.45 **  8.83 *** 21.79 *** -2.84     
11 0.3393 5.33 *** 2.27     0.6204 -0.73     -7.83     7.18 *** 11.69 *** -10.06     -4.00     3.34 **  9.43 *** 22.56 *** -2.22     

12 0.3392 5.23 *** 3.56     0.6190 -0.87     -8.10     6.77 *** 12.12 *** -8.19     2.24     3.20 **  9.70 *** 22.49 *** 2.51     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures for a time lag of three months, and 12 

rolling averages for the total period, without breaks, and identified sub-periods. It includes the coefficients of expected and unexpected illiquidity with their respective 

significance levels, and the adjusted R-squares, based on the market’s excess returns (dependent variable). However, the intercept is not reported. ***, ** and * denote the test 

statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The OLIQ, which represents the orthogonalized LIQ, is the illiquidity measure. This orthogonalized 

LIQ is risk-adjusted for the four Fama-French factors (see Table 14). The heteroscedasticity and autocorrelation consistent covariance matrix is based on a quadratic kernel with 

automatic bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using 

VAR(1). The sub-periods are defined as follows: (1) July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 

2016; and (5) December 2016 to October 2018. The illiquidity measures are winsorized at the 0.5% and 99.5% levels for each month. The data include CDAX stocks from July 

1999 to October 2018. 
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Table 19: Regression results with orthogonalized LIQ and Fama-French factors without breaks and with fix breaks – equal-weighted, winsorizing level at 10% and 90% 

 Total Sample Subsamples with breakpoints 

   Period 1 Period 2 Period 3 Period 4 Period 5 

averaged  Illiquidity  Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 
across m 

months 
Adj. R2 Exp. Unexp. Adj. R2 Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

 

1 0.4086 3.13 *   -13.35 *** 0.6454 -1.67     -2.67     8.38 *** -5.72 *   -15.19 *   -1.84     1.74     -8.87 **  0.37     -51.65     
2 0.3639 3.36 **  -11.14 *** 0.6253 -1.67     -3.15     9.25 *** 0.12     -15.28     0.25     2.08     -5.94     6.38     -50.73     

3 0.3677 3.93 **  -11.95 *** 0.6255 -1.40     -5.79     9.42 *** 1.20     -15.30     -1.29     2.63     -3.55     6.64     -63.26     

4 0.3758 4.53 *** -13.23 *** 0.6273 -0.79     -8.51 *   9.51 *** 2.28     -15.02     -9.14     3.17     -1.50     6.49     -72.39 *   
5 0.3875 5.05 *** -14.85 *** 0.6254 -0.11     -10.54 **  9.39 *** 2.37     -15.59     -8.85     3.36 *   -2.19     14.28     -58.38     

6 0.3838 5.34 *** -14.63 *** 0.6207 0.00     -10.67 **  9.33 *** 2.42     -15.55     -9.85     3.32 *   -0.23     25.20 **  -27.31     

7 0.3726 5.52 *** -13.20 *** 0.6175 -0.04     -10.18 *   9.14 *** 6.24     -14.97     -13.24     3.19 *   3.90     28.64 *** -21.38     
8 0.3644 5.74 *** -11.59 *** 0.6169 0.02     -9.87 *   8.94 *** 8.41     -14.38     -16.46     3.07 *   6.68     30.06 *** -14.55     

9 0.3525 5.76 *** -9.37 *   0.6168 -0.33     -8.98     8.69 *** 11.14 **  -13.92     -17.37     2.86 *   8.06     31.09 *** -18.57     

10 0.3436 5.73 *** -7.35     0.6139 -0.78     -8.02     8.33 *** 12.41 **  -14.47     -14.19     2.72     8.29     32.37 *** -21.31     
11 0.3357 5.66 *** -4.86     0.6141 -0.91     -8.01     8.01 *** 14.18 *** -14.74     -8.28     2.60     9.75 *   33.80 *** -22.50     

12 0.3313 5.59 *** -3.17     0.6136 -1.06     -8.53     7.62 *** 15.84 *** -15.10     -2.31     2.48     10.41 **  35.32 *** -10.14     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures for a time lag of three months, and 12 

rolling averages for the total period, without breaks, and identified sub-periods. It includes the coefficients of expected and unexpected illiquidity with their respective 

significance levels, and the adjusted R-squares, based on the market’s excess returns (dependent variable). However, the intercept is not reported. ***, ** and * denote the test 

statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The OLIQ, which represents the orthogonalized LIQ, is the illiquidity measure. This orthogonalized 

LIQ is risk-adjusted for the four Fama-French factors (see Table 15). The heteroscedasticity and autocorrelation consistent covariance matrix is based on a quadratic kernel with 

automatic bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using 

VAR(1). The sub-periods are defined as follows: (1) July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 

2016; and (5) December 2016 to October 2018. The illiquidity measures are winsorized at the 10% and 90% levels for each month. The data include CDAX stocks from July 

1999 to October 2018. 
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Table 20: Regression results with orthogonalized LIQ and Fama-French factors without breaks and with fix breaks – value-weighted 

 Total Sample Subsamples with breakpoints 

   Period 1 Period 2 Period 3 Period 4 Period 5 

averaged  Illiquidity  Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 
across m 

months 
Adj. R2 Exp. Unexp. Adj. R2 Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

 

1 0.5004 26.52     -86.85 *** 0.6396 -1.95     -1.49     8.01 *** -4.86 *   -11.86 *   -0.13     2.35     -5.23 *   12.64     -21.24     
2 0.4882 33.27 *   -79.87 *** 0.6271 -1.82     -2.29     8.75 *** -0.54     -12.03     0.30     2.74     -2.29     12.53     -26.60     

3 0.4980 43.55 **  -91.81 *** 0.6310 -1.36     -5.00     8.91 *** 0.62     -12.07     -0.03     3.32 *   0.42     12.00     -35.58 **  

4 0.5061 52.65 **  -104.62 *** 0.6342 -0.67     -7.81 *   9.03 *** 1.51     -12.31     -4.84     3.68 **  2.46     11.28     -40.61 **  
5 0.5151 62.49 *** -115.77 *** 0.6331 0.00     -9.74 **  8.87 *** 2.25     -13.56     -2.37     3.82 **  2.13     13.91 **  -37.85 *   

6 0.5107 67.44 *** -104.31 *** 0.6292 0.10     -9.81 **  8.83 *** 2.31     -13.51     -3.24     3.72 **  3.97     18.55 *** -25.72     

7 0.5045 70.21 *** -90.49 **  0.6280 0.09     -9.53 **  8.57 *** 6.52     -13.02     -6.76     3.51 **  6.64     20.42 *** -24.56     
8 0.5010 74.09 *** -73.61 **  0.6270 0.13     -9.17 *   8.33 *** 8.16 *   -12.68     -9.41     3.39 **  8.44 **  21.64 *** -16.44     

9 0.4957 74.55 *** -53.77     0.6268 -0.12     -8.59 *   8.00 *** 11.27 **  -12.29     -10.33     3.11 *   9.40 *** 22.55 *** -13.44     

10 0.4899 73.39 *** -31.65     0.6230 -0.60     -7.58     7.65 *** 11.89 **  -12.62     -8.40     2.97 *   9.58 *** 23.38 *** -12.05     
11 0.4863 72.41 *** -6.43     0.6240 -0.74     -7.53     7.31 *** 13.62 *** -12.58     -4.61     2.86 *   10.42 *** 24.26 *** -15.26     

12 0.4847 71.55 *** 6.23     0.6224 -0.88     -7.83     6.91 *** 14.48 *** -12.52     -0.66     2.71 *   10.82 *** 24.76 *** -10.56     

Note: This table presents the results of model (5)’s time-series regressions on value-weighted excess returns and illiquidity measures for a time lag of three months, and 12 

rolling averages for the total period, without breaks, and identified sub-periods. It includes the coefficients of expected and unexpected illiquidity with their respective 

significance levels, and the adjusted R-squares, based on the market’s excess returns (dependent variable). However, the intercept is not reported. ***, ** and * denote the test 

statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The OLIQ, which represents the orthogonalized LIQ, is the illiquidity measure. This orthogonalized 

LIQ is risk-adjusted for the four Fama-French factors (see Table 16). The heteroscedasticity and autocorrelation consistent covariance matrix is based on a quadratic kernel with 

automatic bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using 

VAR(1). The sub-periods are defined as follows: (1) July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 

2016; and (5) December 2016 to October 2018. The illiquidity measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 

1999 to October 2018. 
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Table 21: Regression results without breaks and with fix breaks on size-based portfolios – equal-weighted, adjusted for inflation 

 Total Sample Subsamples with breakpoints 

   Period 1 Period 2 Period 3 Period 4 Period 5 

Size-  Illiquidity  Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 
Portfolios Adj. R2 Exp. Unexp. Adj. R2 Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

Averaged across 1 month 

2 0.1647 3.42 **  -13.87 *** 0.2443 -0.08     -8.34 *   7.39 *** -13.23 *** -3.01     -11.81     6.83 **  -1.62     5.34     -18.06 *   

4 0.1352 1.88     -14.12 *** 0.2466 -2.15     -6.81     6.99 *** -8.47 **  -6.36     -13.08     5.31 **  -3.11     6.77     -13.53     
6 0.1331 2.34     -14.50 *** 0.2080 1.06     -10.00     4.81 *** -7.19 **  -5.13     -19.33     4.26 *   -5.36 *   6.66     -14.38     

8 0.1038 2.85     -12.75 *** 0.1786 1.18     -7.31     6.04 *** -4.53     -8.59     -12.28     7.98 *** -2.83     2.22     -20.87     

10 0.0780 0.19     -11.15 *** 0.1761 -3.51     -10.34 *   4.87 *** 2.30     -11.96 **  -15.39 *   6.65 **  -1.90     10.51 **  -11.68 *   
TOTAL 0.1395 2.22     -13.32 *** 0.2325 -0.73     -8.92     6.83 *** -6.12 *   -6.72     -15.07     5.91 **  -2.79     8.40     -15.24     

Averaged across 6 months 

2 0.0768 4.80 *** -9.96     0.2066 -0.20     -8.95     9.14 *** 3.46 *** -5.76     -7.59     7.20 **  10.47 *** 17.65 *** -26.23     

4 0.0776 3.86 **  -13.74     0.2375 -2.28     -9.15     8.55 *** 1.73 *** -9.83     -8.33     6.32 *** 7.73 *** 20.73 *** -20.90     
6 0.0638 4.08 **  -12.32     0.1876 2.35     -16.08     6.07 *** 2.20 *** -10.16     -8.01     5.11 **  8.38 *** 15.18 **  -30.23     

8 0.0510 4.46 **  -9.50     0.1749 5.16     -22.83     6.17 *** 7.53 *** -10.92     -8.54     8.18 *** 12.32 *** 11.65 *   -37.78     

10 0.0133 1.29     -7.88     0.1605 -2.64     -17.37     4.12 **  8.37 *** -18.15 **  -8.38     6.36 *** 12.94 *** 12.98 *** -16.81     

TOTAL 0.0617 3.77 **  -10.56     0.2126 -0.13     -12.74     7.62 *** 5.27     -10.24     -10.40     6.38 *** 9.95     17.21 *** -25.37     

Averaged across 12 months 

2 0.0568 5.46 *** -2.37     0.2117 3.27     -26.98     6.92 **  24.23 *** -5.91     -16.53     4.99 *** 18.94 **  21.55 *** 0.28     

4 0.0488 4.98 *** -6.35     0.2442 1.71     -30.03     6.38 **  22.53 *** -13.42     -12.64     4.66 *** 17.17 *** 24.17 *** 6.45     
6 0.0460 5.11 *** -6.35     0.1907 5.37     -29.68     4.29 **  18.43 *** -12.26     -16.73     3.23     16.76 *** 18.04 **  -11.01     

8 0.0378 5.17 *** -2.24     0.1643 7.55     -30.57     4.10 *   18.45 *** -18.03 *   -2.33     5.45 *** 22.02 *** 16.04 *   -12.76     

10 0.0031 1.98     -4.24     0.1535 -3.88     -19.13     2.16     17.07 *** -23.55 **  -19.97     3.84     19.43 *** 12.28 **  -6.27     
TOTAL 0.0427 4.63 *** -4.08     0.2148 2.71     -27.77     5.41 **  22.28 *** -13.34     -15.22     4.36 *** 17.93 *** 19.59 *** -3.51     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures for a time lag of three months and different 

rolling averages of the selected size portfolios, as well as the total market for the total period, without breaks, and the identified sub-periods. It includes the coefficients of 

expected and unexpected illiquidity with their respective significance levels and the adjusted R-squares, based on the market’s excess returns (dependent variable). The illiquidity 

measures are adjusted for inflation (EUR-turnover adjusted by consumer price index, Germany). However, the intercept is not reported. ***, ** and * denote the test statistics 

of the coefficients at the 1%, 5%, and 10% levels, respectively. The heteroscedasticity and autocorrelation consistent covariance matrix is based on a quadratic kernel with 

automatic bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews and Monahan (1992). The residuals are pre-whitened using VAR(1). 

All stocks in the sample are sorted at the year-end into one of 10 portfolios, based on their respective market capitalization. The sub-periods are defined as follows: (1) July 

1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 2016; and (5) December 2016 to June 2019. The illiquidity 

measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 to June 2019 
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Table 22: Regression results without breaks and with fix breaks on size-based portfolios – equal-weighted, winsorizing level at a 0.5% and 99.5% 

 Total Sample Subsamples with breakpoints 

   Period 1 Period 2 Period 3 Period 4 Period 5 

Size-  Illiquidity  Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 
Portfolios Adj. R2 Exp. Unexp. Adj. R2 Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

Averaged across 1 month 

2 0.1446 3.46 **  -13.36 *** 0.2129 0.34     -8.85 *   6.77 *** -11.95 *** -5.96     2.59     7.41 **  -3.12     5.56     -11.99     

4 0.1150 1.44     -13.26 *** 0.2309 -2.52     -8.21     6.80 *** -5.35 *   -11.44     0.72     5.77 **  -4.33     9.77     -5.91     
6 0.1157 2.37     -13.29 *** 0.1916 1.79     -10.67     4.94 *** -5.28 *   -11.92     1.13     4.55 *   -7.67 **  8.41     -6.08     

8 0.0962 3.01     -12.15 *** 0.1695 2.10     -7.76     6.03 *** -2.98     -13.44 *   2.11     8.47 *** -5.59     1.96     -15.29     

10 0.0709 0.35     -10.52 *** 0.1839 -3.08     -11.34 **  5.10 *** 3.29     -19.85 **  1.38     7.14 **  -4.92     5.96     -7.02     
TOTAL 0.1230 2.23     -12.35 *** 0.2210 -0.36     -9.59 *   6.98 *** -3.94     -12.27     -0.31     6.35 **  -4.37     8.02     -8.49     

Averaged across 6 months 

2 0.0587 5.05 *** -5.94     0.1883 -2.20     1.84     8.63 *** 2.38 *** -5.91     -7.48     7.67 *** 10.71 *** 20.00 *** -10.84     

4 0.0459 3.59 *   -9.06     0.2306 -5.30     0.05     8.43 *** 2.72 *** -14.34     -6.22     6.74 *** 8.29 *** 18.77 *** -4.73     
6 0.0367 4.02 **  -6.51     0.1643 0.37     -3.74     5.95 *** 3.54 *** -16.09     1.07     5.44 **  8.06 *** 14.64 **  -7.75     

8 0.0367 4.49 **  -5.48     0.1428 3.09     -7.51     5.76 *** 6.26 *** -12.84     -10.25     8.30 *** 10.31 **  10.39 *   -21.23     

10 0.0050 1.42     -5.08     0.1465 -3.28     -13.19     3.98 **  6.75 *** -24.58 **  -5.92     6.42 **  10.03 *** 10.17 *** -5.10     

TOTAL 0.0430 3.85 **  -6.38     0.2001 -2.12     -2.67     7.54 *** 4.96     -14.07     -9.11     6.66 *** 9.18     16.68 *** -8.71     

Averaged across 12 months 

2 0.0560 5.64 *** 2.63     0.1868 -0.99     -6.16     6.25 **  18.09 **  -4.52     -21.53     5.42 *** 15.30 *** 20.84 *** 7.26     

4 0.0341 4.65 **  -0.66     0.2319 -2.63     -15.50     5.69 **  19.44 *** -18.26     -23.77     5.02 *** 13.30 *** 18.45 *** 9.51     
6 0.0348 4.87 *** 0.41     0.1654 1.55     -9.39     3.77 *   14.85 *** -20.96     -19.16     3.56 *   12.87 *** 14.04 **  0.15     

8 0.0332 4.97 *** 1.86     0.1289 2.07     -0.65     3.59 *   12.78 *** -20.82     -12.93     5.39 *** 14.91 *** 12.11 *   -10.01     

10 -0.0001 1.99 *   -0.57     0.1313 -6.05     -9.84     1.91     11.20 *** -34.28 **  -28.36     3.67     12.69 **  9.40 **  0.25     
TOTAL 0.0389 4.61 *** 0.98     0.1957 -1.00     -10.30     5.04 **  17.17 *** -17.67     -23.65     4.59 *** 13.34 *** 16.54 *** 3.35     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures for a time lag of three months and different 

rolling averages of the selected size portfolios, as well as the total market for the total period, without breaks, and the identified sub-periods. It includes the coefficients of 

expected and unexpected illiquidity with their respective significance levels and the adjusted R-squares, based on the market’s excess returns (dependent variable). However, 

the intercept is not reported. ***, ** and * denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The heteroscedasticity and autocorrelation 

consistent covariance matrix is based on a quadratic kernel with automatic bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews 

and Monahan (1992). The residuals are pre-whitened using VAR(1). All stocks in the sample are sorted at the year-end into one of 10 portfolios, based on their respective market 

capitalization. The sub-periods are defined as follows: (1) July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 

2016; and (5) December 2016 to June 2019. The illiquidity measures are winsorized at the 0.5% and 99.5% levels for each month. The data include CDAX stocks from July 

1999 to June 2019 
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Table 23: Regression results without breaks and with fix breaks on size-based portfolios – equal-weighted, winsorizing level at a 10% and 90% 

 Total Sample Subsamples with breakpoints 

   Period 1 Period 2 Period 3 Period 4 Period 5 

Size-  Illiquidity  Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 
Portfolios Adj. R2 Exp. Unexp. Adj. R2 Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

Averaged across 1 month 

2 0.2005 3.14 *   -17.77 *** 0.2685 -0.24     -9.20 *   7.50 *** -14.17 *** -1.72     -19.36 *   6.24 *   -5.75     -7.82     -45.94 *** 

4 0.1671 1.43     -17.82 *** 0.2624 -1.94     -7.64     6.94 *** -10.13 *** -5.53     -20.87     5.03 *   -5.88     -1.39     -36.95 *   
6 0.1606 1.75     -18.34 *** 0.2281 0.97     -11.40     4.94 *** -8.12 **  -3.45     -26.66 *   4.16     -8.47 **  -5.98     -41.36 **  

8 0.1345 2.44     -16.73 *** 0.2003 1.08     -9.43     6.30 *** -5.80     -8.16     -18.11     7.50 **  -6.60     -10.04     -45.50 *   

10 0.1147 0.11     -15.09 *** 0.1936 -3.45     -12.96 *   5.30 *** 1.03     -10.57 **  -25.11 **  6.48 **  -5.15     7.66     -26.00 **  
TOTAL 0.1713 1.90     -17.09 *** 0.2474 -0.76     -10.37     6.93 *** -7.32 **  -5.74     -21.37 *   5.59 **  -6.24     -1.53     -39.01 **  

Averaged across 6 months 

2 0.0913 4.60 **  -15.56     0.2146 -0.15     -11.19     10.10 *** 5.00 *** -5.61     -14.62     7.01 **  8.18 *** 17.01 *   -58.72     

4 0.0936 3.40 *   -19.35     0.2364 -1.53     -12.34     9.07 *** 2.18 *** -9.78     -16.11     6.13 *** 6.37 *** 22.23 **  -52.11     
6 0.0768 3.54 *   -18.24     0.1935 2.63     -20.10     6.66 *** 2.48 *** -9.30     -16.75     5.29 **  7.40 *** 16.47 *   -60.77     

8 0.0628 4.17 **  -15.16     0.1811 5.17     -27.20     7.07 *** 8.29 *** -11.47     -12.75     8.23 *** 11.05 *** 13.33     -63.53     

10 0.0309 1.33     -12.95     0.1598 -2.47     -21.38     4.91 *** 8.81 *** -17.38 **  -20.52     6.73 **  13.12 *** 19.08 *** -25.04     

TOTAL 0.0766 3.53 *   -15.98     0.2107 0.11     -15.97     8.31 *** 5.89     -9.93     -16.79     6.41 *** 8.69     19.51 **  -50.82     

Averaged across 12 months 

2 0.0527 5.38 *** -7.96     0.2221 3.92     -33.95     8.21 **  27.69 *** -7.18     -19.46     5.15 **  21.97 *   29.55 *** -10.53     

4 0.0473 4.58 **  -12.64     0.2403 2.53     -35.20     7.42 *** 24.68 *** -15.83 *   -14.00     4.77 *** 19.47 *** 34.36 *** -0.45     
6 0.0421 4.62 **  -12.60     0.1973 6.55     -40.03     5.22 **  20.35 *** -12.41     -21.05     3.65 *   20.93 *** 26.27 **  -25.26     

8 0.0335 4.98 **  -7.45     0.1769 8.53     -41.90     5.16 **  21.62 *** -20.55 **  -2.57     5.91 *** 27.77 *** 24.42 **  -21.03     

10 0.0091 2.06     -8.95     0.1586 -3.08     -27.55     3.06 *   19.42 *** -24.62 **  -25.61     4.54 *   25.20 *** 20.01 *** -8.80     
TOTAL 0.0405 4.46 **  -9.58     0.2151 3.32     -34.80     6.45 *** 24.71 *** -14.49     -17.34     4.69 **  21.63 *** 28.48 *** -11.31     

Note: This table presents the results of model (5)’s time-series regressions on equal-weighted excess returns and illiquidity measures for a time lag of three months and different 

rolling averages of the selected size portfolios, as well as the total market for the total period, without breaks, and the identified sub-periods. It includes the coefficients of 

expected and unexpected illiquidity with their respective significance levels and the adjusted R-squares, based on the market’s excess returns (dependent variable). However, 

the intercept is not reported. ***, ** and * denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The heteroscedasticity and autocorrelation 

consistent covariance matrix is based on a quadratic kernel with automatic bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews 

and Monahan (1992). The residuals are pre-whitened using VAR(1). All stocks in the sample are sorted at the year-end into one of 10 portfolios, based on their respective market 

capitalization. The sub-periods are defined as follows: (1) July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 

2016; and (5) December 2016 to June 2019. The illiquidity measures are winsorized at the 10% and 90% levels for each month. The data include CDAX stocks from July 1999 

to June 2019 
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Table 24: Regression results without breaks and with fix breaks on size-based portfolios – value-weighted 

 Total Sample Subsamples with breakpoints 

   Period 1 Period 2 Period 3 Period 4 Period 5 

Size-  Illiquidity  Illiquidity Illiquidity Illiquidity Illiquidity Illiquidity 
Portfolios Adj. R2 Exp. Unexp. Adj. R2 Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. Exp. Unexp. 

Averaged across 1 month 

2 0.1337 46.05 *** -102.10 *** 0.2238 15.71     -66.52     107.95 *** -90.12 *   9.59     -48.90     48.48 **  -53.19 *** 94.40     -363.85 **  

4 0.1119 26.61     -119.38 *** 0.2167 -7.18     -86.03     107.99 *** -46.63     -7.99     -86.87 *   31.16     -59.67 **  -8.81     -306.92     
6 0.1135 33.43 **  -128.02 *** 0.1939 47.72     -111.46 *   77.70 *** -27.09     -5.79     -94.36     23.44     -78.01 *** -29.15     -306.91 *   

8 0.1295 43.61 *** -135.52 *** 0.1821 51.75     -90.12     82.37 *** -34.66     -11.48     -138.33 *** 55.50 **  -75.73 **  0.57     -325.07     

10 0.0821 20.37     -124.51 *** 0.1243 -1.19     -151.82     95.72 *** 40.10     -141.27 **  -66.62     39.09     -53.22     80.95     -207.08     
TOTAL 0.0909 21.74     -125.12 *** 0.1382 2.20     -143.02     93.09 *** 33.05     -124.97 **  -71.58     39.22     -56.23     66.55     -231.49     

Averaged across 6 months 

2 0.0802 69.75 *** -76.07     0.1756 10.41     -30.19     107.57 *** 51.94 *** 62.77     -152.23     63.41 **  18.73     205.30     -325.74     

4 0.0727 61.37 **  -117.20     0.1940 -22.74     -57.21     112.45 *** -2.99 *** 103.54     -296.90     53.02     3.80     183.14     -241.05     
6 0.0559 62.99 *** -104.97     0.1555 54.44     -68.01     78.86 *** 89.20 **  65.51     -255.99     39.73     7.18     140.64     -311.82     

8 0.0584 72.00 *** -94.60     0.1338 79.08     -54.78     72.02 **  86.84 *** -12.67     -223.37     76.23 **  22.88     167.56     -271.83     

10 0.0253 43.62 *   -94.50     0.0930 -9.15     -135.22     75.67 *** 181.69 *** -78.33     -307.40     53.86     51.67     209.30 *   -88.88     

TOTAL 0.0298 45.19 **  -96.09     0.1043 -3.21     -126.72     74.92 *** 174.87     -66.48     -295.70     53.69     45.54     194.10 *   -128.27     

Averaged across 12 months 

2 0.0802 69.75 *** -76.07     0.1756 10.41     -30.19     107.57 *** 51.94 *** 62.77     -152.23     63.41 **  18.73     205.30     -325.74     

4 0.0727 61.37 **  -117.20     0.1940 -22.74     -57.21     112.45 *** -2.99 *** 103.54     -296.90     53.02     3.80     183.14     -241.05     
6 0.0559 62.99 *** -104.97     0.1555 54.44     -68.01     78.86 *** 89.20 **  65.51     -255.99     39.73     7.18     140.64     -311.82     

8 0.0584 72.00 *** -94.60     0.1338 79.08     -54.78     72.02 **  86.84 *** -12.67     -223.37     76.23 **  22.88     167.56     -271.83     

10 0.0253 43.62 *   -94.50     0.0930 -9.15     -135.22     75.67 *** 181.69 *** -78.33     -307.40     53.86     51.67     209.30 *   -88.88     
TOTAL 0.0298 45.19 **  -96.09     0.1043 -3.21     -126.72     74.92 *** 174.87     -66.48     -295.70     53.69     45.54     194.10 *   -128.27     

Note: This table presents the results of model (5)’s time-series regressions on value-weighted excess returns and illiquidity measures for a time lag of three months and different 

rolling averages of the selected size portfolios, as well as the total market for the total period, without breaks, and the identified sub-periods. It includes the coefficients of 

expected and unexpected illiquidity with their respective significance levels and the adjusted R-squares, based on the market’s excess returns (dependent variable). However, 

the intercept is not reported. ***, ** and * denote the test statistics of the coefficients at the 1%, 5%, and 10% levels, respectively. The heteroscedasticity and autocorrelation 

consistent covariance matrix is based on a quadratic kernel with automatic bandwidth selection with an AR(1) approximation, as suggested by Andrews (1991), and Andrews 

and Monahan (1992). The residuals are pre-whitened using VAR(1). All stocks in the sample are sorted at the year-end into one of 10 portfolios, based on their respective market 

capitalization. The sub-periods are defined as follows: (1) July 1999 to March 2003; (2) April 2003 to March 2007; (3) April 2007 to February 2009; (4) March 2009 to November 

2016; and (5) December 2016 to June 2019. The illiquidity measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 

to June 2019. 
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Table 25: Economic value of illiquidity 

 Return Return contribution of illiquidity 

     Impact of market illiquidity Impact of portfolio illiquidity 

     With breaks  With breaks 

Size-
Portfolios 

Total 
period 

Non-

crisis 
period 

Crisis 
period  

Without 

breaks-  
Total period 

Total 
period 

Non-

crisis 
period 

Crisis 
period 

Difference between 

non-crisis periods 

(with vs. w/o 
breaks) 

Without 

breaks-  

Total 
period 

Total 
period 

Non-

crisis 
period 

Crisis 
period 

Difference between 

non-crisis periods 

(with vs. w/o 
breaks) 

Averaged across 1 month 

1 1.02 2.05 -1.57 **  2.86 3.75 5.41 -0.43 2.25 *** 3.50 9.26 13.15 -0.57 9.39 *** 

2 0.27 1.57 -3.00 *** 2.16 2.45 3.77 -0.87 1.24 *** 2.71 4.58 6.92 -1.35 3.88 *** 
4 0.09 1.64 -3.81 *** 1.35 2.07 3.29 -1.01 1.55 *** 1.08 2.46 3.94 -1.28 2.45 *** 

6 0.07 1.62 -3.82 *** 1.57 1.70 2.36 0.03 0.41 **  0.76 1.00 1.44 -0.11 0.49 *** 

8 0.34 1.72 -3.15 *** 2.20 2.88 3.47 1.40 0.96 *** 0.50 0.52 0.65 0.19 -0.03     
10 0.38 1.39 -2.17 **  1.12 1.67 2.13 0.49 0.70 *** 0.33 0.07 0.11 -0.05 -0.30 *** 

TOTAL 0.33 1.65 -3.00 *** 1.70 2.34 3.27 -0.03 1.22 *** 1.70 2.34 3.27 -0.03 1.22 *** 

Averaged across 6 months 

1 1.02 2.05 -1.57 **  3.79 4.27 6.16 -0.51 2.11 *** 4.98 10.92 15.64 -0.99 10.21 *** 

2 0.27 1.57 -3.00 *** 3.20 3.46 4.94 -0.28 1.40 *** 3.83 6.80 9.58 -0.22 5.43 *** 

4 0.09 1.64 -3.81 *** 2.89 3.04 4.39 -0.35 1.07 *** 2.25 3.41 5.01 -0.63 2.37 *** 

6 0.07 1.62 -3.82 *** 2.85 2.42 3.16 0.56 -0.06     1.31 1.30 1.71 0.27 0.25 *   
8 0.34 1.72 -3.15 *** 3.48 3.48 4.01 2.16 0.18     1.34 0.58 0.65 0.40 -0.72 *** 

10 0.38 1.39 -2.17 **  2.13 2.35 2.86 1.08 0.44 **  0.75 0.09 0.13 -0.01 -0.77 *** 

TOTAL 0.33 1.65 -3.00 *** 2.92 3.08 4.11 0.48 0.84 *** 2.92 3.08 4.11 0.48 0.84 *** 

Averaged across 12 months 

1 1.02 2.05 -1.57 **  3.72 3.74 5.55 -0.85 1.66 *** 5.62 9.83 14.50 -1.93 8.42 *** 
2 0.27 1.57 -3.00 *** 3.20 3.14 4.57 -0.46 1.16 *** 3.98 6.34 9.12 -0.67 4.85 *** 

4 0.09 1.64 -3.81 *** 3.13 2.79 4.03 -0.35 0.63 **  2.37 2.88 4.26 -0.62 1.62 *** 

6 0.07 1.62 -3.82 *** 3.00 1.96 2.73 0.04 -0.49     1.42 0.99 1.39 -0.03 -0.12     

8 0.34 1.72 -3.15 *** 3.42 3.05 3.54 1.82 -0.09     1.33 0.50 0.54 0.39 -0.74 *** 

10 0.38 1.39 -2.17 **  2.16 2.02 2.56 0.64 0.26     0.86 0.07 0.10 0.00 -0.88 *** 

TOTAL 0.33 1.65 -3.00 *** 3.00 2.66 3.68 0.11 0.47     3.00 2.66 3.68 0.11 0.47     

Note: This table presents the means of the excess returns (left panel), the return impact of orthogonalized market illiquidity (middle panel), and the return impact of orthogonalized 

portfolio specific illiquidity (right panel) for the total period (229 months), non-crisis period (164 months), and crisis period (65 months). These are presented in percentage 

points per month for portfolios of different sizes, with a time lag of three months, and rolling averaged across one, six, and 12 months. In addition, we compare the difference 

between illiquidity’s impact in non-crisis periods from the model with and without structural breaks by testing a t-statistic to determine whether the difference is equal to zero. 

The illiquidity measures are winsorized at the 5% and 95% levels for each month. The data include CDAX stocks from July 1999 to October 2018. 
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